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A grain of salti a crosssectional study on the consumption of foods containing iodine
and sodium among adults from Croatia

InesBanjari’*, Mar i j a2 Jadrankh &artizad®,
Marina Fe2enMicl ikciag Cvij etil Stokanov

izvorni znanstveni rad (original scientific paper)
doi: 10.327794f.6.56.1
Citiranje/Citatiorr
Abstract

Salt is the main dietary source t®fo importantnutrients: iodine and sodiureficiency and excess

of both minerals results in a number of adverse health effects. However, social media is full of

mi sinformation regarding i odi neos-sectionalestudy wast hyr oi
to determine the types of salt consumed and the consumption of foods naturally containing iodine in
adults(19 to 69 years old), both genders, in charge of food shopping and/or meal preparation,(N=220)

in regard to their health statu®nly women reported being diagnosed witta s hi mot o6s t hyr
(14.1%) and having infertility issues (169). Sea salt is the most commonly used (62)/followed

by table salt (45.8%) and Himalaya salt (29.%0), with many using two or more types of salt
simultaneouslyWomen diagnosed with thyroid disease were most likely to use only Himalaya salt.

Foods naturally containing iodine cannot provide sufficient iodine due to low consumption; milk and

dairy are consumed once a day, cheese 4 times a week, eggs 1.9 times a week, and saltwater fish 1.2
times a week. Seaweed, as the natural source with the highest content of iodine, is consundd by 5.9

of the study participant®nehasHa s h i mo t o 6)sParticipants epoded higtomsumption of
saltcontaining seasonings, and jpa&cked, readyo-eat meals, which contribute significantly to daily

sodium intakeConsumption ofoods naturally containing iodine is low, but some types of salt could
significantly alter iodineds consumption. More s

consumption, especially in vulnerable populations.

Key words: iodine, sodiumthyroid diseasg dietary sourcesalt
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Introduction

lodine is a trace element important for the synthesis of thyroid hormones, but its importance extends
far beyond. lodine plays a key role in the overall metabolism, growth of the body, and
neurodevelopment of fodtdrain (Nazeri et al., 2021).otline deficiency and iodine excess can

i ncrease per son6s Theastkal riskdor thyroll diseasis thdividiually alerede s .

by age, gender, genetic predisposition, environmental factors, personal history of thyroid diseases,
concurring diseases, and some medications (Prete et al., 2015).

Sea salt is a general term for salt produced by evaporation of saltwater (sea, ocean or lake). It is less
processed than table salt and retains trace minerals which add flavour amd atielhe amount of

sodium is comparable to table salt. Yet, the amount of iodine present in sea salt is not considered as
sufficient (MedeirosNeto and Rubio, 2016)odized salt is the main source of iodine in diet, given

t hat seafood, dairy and grains from iodine ric

KaTmi er c¢,2@2X). Teday, &4 of the global population uses iodized s&linfmermann and

a,

h

Andersson, 2021), yetabout 3o f t he wor | dbés popul dinedefitciencys consi

(HatchhMcChesney and Lieberman, 2022). At the same time, thyroid diseases are on the rise (Taylor
et al., 2018); global prevalence of Hashimoto's thyroiditis is%.51 the uppemiddle income
countries and 11.8%6 in the lowmiddleincome countries (Hu et al., 2022), and the burden is
especially high in women. Therefore, it is not surprising that women are especially interested in
sharing their opinion and/or experience with dietary iodine and thyroid désease

Today, social media is the primary source of information regarding food and health for as many as 85
% of population, especially for younger (Samayyia et al., 2019; Vogels et al., 2022). Some studies
report that between 3% (Borges do Nascimento et al., 2022) up to striking@/@8{SuarezLledo and
AlvarezGalvez, 2021) of posts on social media fall in the health misinformation group, and diet
related misinformation is around 36 (SuarezlLledo and AlvarezGalvez, 2021). A large share of
iodinethyroid related information shared onliiseunproven and can have severe health consequences.
Often, women diagnosed with hypothyroidism promote restriction of iodine consumption through
foods (especially emphasizing that iodized salt is problematic), and some even promote taking
extremely high doses of iodine via suppletse (e.g. example of some blodgtps://isandra.
weebly.com/jod).

Himalaya salt, which is mad from deposits located in Pakistan, due to its pinkish colour, is often
marketed as a healthier alternative to table salt. However, despite the content of sodium in Himalaya
salt is lower than in table salt, in order for trace minerals present in Himalaya salt to achieve any
health benefit, a person would need to consume extremely high amount of salt. Health risks related to
excessive sodium consumption surpass this negligible benefit from trace minerals in Himalaya salt
(FayetMoore et al., 2020). In addition, a recent study found a number of impurities in unrefined

samples of salt wused for cooking, including Hi

ma
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Excessive salt, i.e. sodium consumption increases blood pressure (Mente et al., 2014), and various
public health strategies have been developed to promote salt reduction to reduce the risk of
hypertension, the so called silent killer (WoHeart Federation, 2023). Based on reports from ltaly,

on paediatric (lacone et al., 2021a) and adult (lacone et al., 2021b) populations, salt contributed to
daily iodine consumption with around 26 and the adequate intake of iodine (EFSA, 2019) was
achieved only in study participants in the highest quintile of salt consumption. It is important to note
that World Health Organization conducted an comprehensiveanetgsis on the efficacy and safety

of iodized salt on various health conditions, and no oveffdct of iodized salt on hypothyroidism

was found (Aburto et al., 2014).

We aimed to determine the types of salt consumed and consumption frequency of some foods
naturallycontainingiodine by the general population of adults in charge of food purchase/preparation,
in relation to their health status.

Subjects and methods

This is a baseline study for a | arger research g
We obtained institutional review board approval from the Ethical Committee of the University
Hospital Centre Osijek (decision from October 6, 2021, number of approval R1/13151/2021).

This part of the researclwvas an observational, cresectional study conducted on general population

from Croati a, bot h g e spkafic syestioBnaird vas @romymous]T 4énd stu
participants were asked to complete it only once. Recruitment was done througmsdidapostsby

sharing the link to access the questionnaire, which was prepared in an online form (by using open
source Google Forms). The recruitment was done between May and June 2021. From 275 responses,

three were excluded due to incomplete reporting.

Questionnaire

The questionnaire consisted of three parts, and primarily consisted of-tlpsedjuestions (except
for questions about age and residence).

The first part included questions about general and smmaomic characteristics, e.g. age, gender,
residence, health issues their famthted household responsibilities

In the second part of the questionnaire,as&ed aboutypes of salt usk Also, with yes/no options
participants were asked about their consumptiomapious bouillons, bouillon cubes, seaweed, soy
sauce, and/or pypacked seasonings for main dishes.

The last part of the questionnaire examined participants' consumptamnadl foods that naturally
contain iodinewithin the last month Additionally, the consumption of pigacked, readyo-eat
products was also examined. For each food consumption frequency was given, ranging from every

day, up to 3 times a week, once a week, once a month, upesa month and rarely/never.
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Statistical analysis

Statistical analysis was performed by software Statistica (v. 14.0, StarSoft Inc., USA), with the level
of significance p=0.05. Normality of the data distribution was tested by the nonparametric
KolmogorovSmirnov test for the comparison of medians and arithmetic mean, and histograms
plotting. Categorical data are presented as absolute and relative frequencies, while for numerical data
median and interquartile range is used. For the comparison of categorical data within and between
groups Fischer's exact test was used. Differences betiwaszindependent groups were tested with
KruskalWallis ANOVA test

Results and discussion

Mean age of study participants wémale8 87.24livifg 9. 3 vy e
in urban area, 11.86 in suburban area, and 1199 in rural area. According to their foadlated

household responsibilities, 6198 said that they are in charge of both shopping and preparing meals,

9.6 % are either responsible for food shopping or meal preparation, whiléd8ald they only enjoy

the meals prepared. Participants who said they are only consuming foods prepared were excluded from
the following analysis, so the final number takenhe analysis was 220. Among them, 5%%aid

they have no health issues, 1%h av e Has hi mot o 8cwnfettilityyssues, 316 haves |, 16.
hypertension, diabetes, oyslipidaemia, and the remainirg6 % have other conditions like asthma,

chronic pain, and gastritis. To analyse the differences between heath conditions, due to a small number

of other conditions, healthy participants were compared to thoseHwdtls hi mot o dand/arhyr oi d
infertility issues. Importantly, all participants who said thegre diagnosed wittHa s hi mot o6 s
thyroiditis or infertility issues were women.

The majority of study participants use sea salt (82),745.5% use table salt, 29.% use Himalaya

salt, and 5.86 other types of salts (Figure 1), primarily flower of s&lhe majority of participants use

two (sea and table salt) or more types of salt simultanedD#ter types of salts used were Sicilian,

black and smoked salt, declaredbe usedy one participant each. Himalaya salt is the sole type of

salt used by 6.46 of the study participants, and they were more likelyb&o diagnosed with

Hashi mot od(p<0.OOR)yr oi di ti s

Table salt is typically mined from underground deposits, and the one available on Croatia's market is
usually fortified with iodine. In Croatia, the first regulation of iodine content in salt was introduced in

1953. The initial amount of 10 mg Kl/kg was increased to 25 mg Kli/kg in 1996, after epidemiological
studies have found that goitre was still present i/85f the schoshged population of children
(Jukil et al., 2008).

Excess iodine intake, though rare, may come from use ofdugl supplements or overeating certain
seaweeds. Besides children, infants and the elderly, people with existing thyroid sdigesase

particularly vulnerable to iodine toxicity and iodimeluced hypothyroidism and hyperthyroidism
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(Murai et al., 2021; Farebrother et al., 2019). In our study, only one participant diagnosed with
Hashi motods thyroiditis uses seaweed. Since we
use, we cannot assess the potential risk arising for excéssike ofiodine due tosupplementation.

Thyroid disease are commonly associated with altered blood pressure (Marcisz et al.,, 2001).
Therefore, restrictions in sodium intake for people with thyroid disdagsecommended. Besides the

obvious, large amounts of sodium (i.e. salt) can be found in various seasonings and prepacked, ready

toeat meals (Korogec and Pravst, 2014).

2 Seaweed

=

*2 % Bouillons

&<

= ? Soy sauce

» o

=

g Pre-packed seasonings

o

Bouillon cubes

All-purpose food seasoning

Other t
ertypes

Salt type

il
Tl
SO

0 10 20 30 40 50 60 70 80
% study participants

Figure 1. Consumption of various types of salts and other@aitaining seasonings among study
participants (N=220)

We found that additional sodium is consumed through (Figure-pugtlose food seasoning for salty
dishes (74.5%), bouillon cubes (46.86), soy sauce (29.26), bouillons (26.4%), prepacked
seasonings for various salty dishes (24)5and seaweed (59%). 6.4% of the study participants said
they use any of the aforementioned products. Additionally, the consumption-jpégked, readyo-
eat products (Table 1) is another significant contributor to the total dietary sodium intake.

Since iodine is found in soil and water, its content will vary in foods depending on the climate
conditions, farming, cultivation, etc. Therefore, all natural dietary sources, like saltwater fish, eggs,

milk and dairy will have variable iodine content (Krédlea ¥ mi er ¢, 202K. et al

We found that the consumption of foods naturally containing iodine cannot satisfy the needs for iodine
(Table 1). Cheese is consumed 4 times a week, milk and dairy once a day, eggs 1.9 times a week,

saltwater fish 1.2 times a week, and shellfish once a month. While participants with no health issues
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consume more eggs and che@s comparison to those withha s hi mot o 6 &r infefhilgyyr oi di t i

issuesno statistical significance was fourior the consumption of observed fod@sgure2).

Table 1.Consumption frequency of foods naturally containing iodine angbac&ed, readyo-eat
products per person (N=220)

Median Corresponding lodine content*
(25% - 75%) consumption (Og/ 100 ¢

Saltwater fish (0.0%-1(;.34) 1.2 times a week 7.77 110
Shellfish (0.0%—03.17) once a month 3.811 440.18
Eggs (0.191.-2(;.43) 1.9 times a week 9.57 57.6
Cheese, allypes (0.2%—5(;86) 4 times a week 7.77 30
Milk and dairy (0.117'_01.0) once a day 19.57 21
pepied e 98 ) | 1oumesaveer

*values retrieved from Krel a ¥ mi e r c, 202kexcept **franSprague et al., 2021

1
6 & saltwater fish

(KW-H(2;191)=0.4131; p=0.813)
2 shellfish
(KW-H(2;191)=0.6294; p=0.730)
a Eggs
(KW-H(2;185)=1.4226; p=0.491)

1,4+

12+

% Cheese
(KW-H(2;191)=4.9985; p=0.082)
Bl Milk and dairy

1,0 + =8 — =8
(KW-H(2;182)=0.7189; p=0.698)

0,8}
0,6

04}

| Bl
LORTIT DAl b

Healthy Hashimoto's thyroiditis Infertility issues

Foods naturally containing iodine (portion/day)

Health status

Figure 2. Consumption frequency of foods naturally containing iodine pebdbayeen healthy
participants (n=123) and those with Hashi motods
Median; Box shows interquartile range; Whisker showsadiier range
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KW-H T KruskaltWallis ANOVA test

To the best of our knowledge, there are no available results on dietary iodine consumption in adults or
other population groups from Croatia. Based on the study conducted on 24 pregnant women from
Eastern Croatia (Milos, 2023), their dietary consumption of iodine2aasnd 2.3 times highéhan

the recommended intakdepending on the recommendation consideféeé highest contribution to

daily iodine consumption, besides salt was frdried meat products, hakehite bread and yogurt

All pregnant women used sea salt @® and/or table salt (5%) (Milos, 2023). Study conducted on

71 people with thyroid diseasé®m PrimorjeGorski Kotar Countyfound that they are more aware

on dietary sources of iodine (Karuza, 2022). The study found that they limit dairy consumption and eat
less of salty foods, and besides salt (sea salt is preferred type of salt used) major iodine sources are
meat and meat products (consumed 1.2 and 1.3 times a week) and saltwateB fishe@ a week)
(Karuza, 2022).

Study limitations and future directions

The results of this small study provide starting point for larger studies, which would focus on dietary
iodine consumption, and its status (observed primarily through urinary iodine concentration) in
various population groups. The need for dietary consumption of iodine was emphasized in the last
national project which analysed effects of salt fortification with iodine on goitre and thyroid diseases
inhighr i sk popul ati on groups (Kusil et al., 2012).
Despite small number of participants, the results show that people are using other types of salts
(Himalaya salt, black and smoked salt) with unknown iodine content. This provides rationale to
conduct a thorough monitoring of iodine content in salts available on the Croatian market and compare
its content with national regulations, which is the next stage of our research.

In this study, we focused on foods naturally containing high amount of iodine like saltwater fish and
shellfish. In some products, like milk and dairy, iodine content depends not only on season and
feeding method, but also on sanitation practices used in the industry (Roseland et al., 2020).

For industry products containing high amounts of salt like meat or bakery products, it should be noted

t hat salt fortified with i1iodine is avoided sinc
Polak et al., 2018). However, information about the type of salt used by particular industry is not
disclosed so these products should be analysed to determine their iodine content. Also, these products,
particularly dried meat and bakery products are consumed in large amount and could potentially
contribute significantly to daily iodine consumption, which is the case for sodium.
Additionally, cooking methods can%todMléu(Ranao di ned
andRaghuvanshi2013), which is especially important to consider for foods not eaten raw, like beans,
some leafy vegetables or cereals. Foods of plant origin have lower iodine content in comparison to
animal foods Kr aj ¢ oku cloy &k a.y B03), resulting in higher prevalence of iodine

deficiency among vegans and vegetarians (Eveleigh et al., 2020). These foods are the so called
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goitrogenic foods that can negatively affect i od
2016).

Having in mind the primary aim of this research, the design did not include dietary assessment method
which would enable assessment of iodine consumption from beans, cereals and some vegetables,
which can be considered as a downside. However, one must remember that salt fortification with
iodine was introduced because various population groups were unable to meet iodine requirement
through foods naturally containing iodine.

There is an urgent need to analyse the exact dietary iodine consumption, and educate public about
harms of low and high iodine consumption on health. Urgency is emphasized by the nwueialus

media posts often spreading misinformation about iodine, and more interest towards foods from other
countries/regions (seaweed, Himalaya salt, etc.), especially among younger generations, with

unknown iodine content.
Conclusions

The consumption of foods naturally containing iodine cannot ensure sufficient amounts of iodine,
unless combined with iodized salt. The majority of study participants use saadfaitiodized table

saltbut for 6.4 % of the study participants who only use Himalaya salt the risk of insufficient iodine

intake should be assessed. Additionally, study participants consume a lotoofsaihing seasonings

and prepacked, readyo-eat products, whicimay leadto an excessive sodium intake. Caution is

needed, not only for people with hypertension or for other cardiovascular issues, but also%eofl4.1

those diagnosed with hypothyroidism since hypertension often goes hand in hand with thyroid
disease Given the increased interest towards new types of salts, future studies should consider iodine
monitoring in salts available on the market. In addition, more studies are needed to determine the exact
daily iodine consumption (through all/l foods) an
These findings can then be used for targeted act
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Human health risk assessment of intake Cd and Cirom agricultural soils

in Mostar and Tomislavgrad
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Abstract

The aim of the research was to determine the total content of cadmium (Cd) and copper (Cu) in
agricultural soils and to determine the potential toxicity of different intake routes for children and
adults. Two locations were selected (Tomislavgrad and Mostar) where field crops were grown. Taking
soil samples and determining the content of Cd and Cu was carried out according to the Instructions
on determining the permitted amounts of harmful and dangerous substances in the soil and their
testing methods (Official Gazette of FBiH, ri6/22. A health risk assessment model based on the
guidelines of the US Environmental Protection Agency (USEPA, 1996; USEPA, 2002; USEPA, 2011)
was used to calculate the human heekk assessment. The measured values of the total content of
copper and cadmium at the Tomislavgrad location are in accordance with the prescribed limit values.
The copper content at the Mostar location was 205.90 mg/kg, which is above the limit value, and the
cadmium content is in accordance with the prescribed limit valdben the HI value is less than 1,

then there is no risk to human health, buh#évalues are greater than 1, then there is concern about
non-carcinogenic risks (USEPA, 2004fhe USEPA considers a carcinogenic risk in the range of

17T ®@ 11 1*@ be acceptable to human healffalculations for nortarcinogenic and cancerous

health risks weréollowing the limit values
Key words: copper, cadmium, risk assessment, Tomislavgrad, Mostar
Introduction

Agriculture is primarily classified as a diffuse source of soil and water pollution. According to the data

of the United Nations, i.e. the Economic Commission for Europe (UN/ECE, 1996), the most common

1 GO Contaminated Land Solutions Ltd, 4 De Frene Rd Sydenham Lewisham London, SE26 4AB, United
Kingdom

2 University"D g e ma | " BfiMpsead Agromediterranean Facul§jeverni logor bb, 88000 MosteBosnia
and Herzegovina
*E-mail: aida.sukalic@unmo.b@orresponding author).

3Koese, A., Gukalil, A., (26230HumaA health skssesgmentdf intake @d. , Ko m
and Cufrom agricultural soils in Mostar and Tomislavgr&lasilo Future, §5-6), 13i 28.
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water pollution in agricultural production occurs due to excessive and unprofessional use of nitrogen
and phosphorus fertilizers, then pesticides and
and organic fertilizers (Cu, As) and the use of processed sewage sludge (Cu, Cd, Fe, Pb) contribute to
the pollution of agricultural soil with heavy metals (Gimé&n@arcia et al., 1996).

A large part of pesticides, fungicidend herbicides also contain Cu, Zn, Fe, Mn, and As, and some
heavy metals such as Cd and Pb are introduced into the soil as impurities present in fertilizers.
Phosphate fertilizers have the greatest importance among mineral fertilizers in terms of heavy metals
as impurities, i.e. raw phosphates as individual fertilizers or as raw material for the production of
individual and complex fertilizersThe main source of phosphorus to produce mineral fertilizers is
phosphate ore. As much as &of phosphorus from the phosphate rocks that are exploited is used
precisely to produce fertilizers. In addition to phosphorus, phosphate ore contains a larger amount of
cadmium and radioactive uranium (Contract, 2004).

In doing so, we pay the greatest attention to the concentration of Cd in phosphate minerals, although
the share of other heavy metals is also sggpificant

As a worldwide environmental problem, Cd was listed in seventh place as a toxic substance of concern
by the American Agency for Toxic Substances and Disease Registry (ATSDR). Moreover, it was
listed as a highly toxic, hazardous, and carcinogenic substance by the EuropeafZé&mitbn H.Aet

al., 2020).Research shows that lotgrm exposure to soil environments with high Cd content leads to
skeletal damage, renal failure, reproductive effects, and caisdudlah, Set al., 2020).

Metals are natural components of soil. Contamination is the result of industrial activity, such as
mining and smelting of ores and metals, electrolysis, exhaust gases, fuels and energy sources for
production, fertilizers and pesticide application, as well as the generation of municipal waste (Wuana
and Okieimen, 2011).

Cu is not a potentially toxic element, yet its elevated level can cause respiratory problems, dizziness,

nausea, and diarrhea in human beifNjbal G. et al., 2021).

Due to their ability to accumulate in the human body, heavy metals can cause poisoning, which affect

the central nervous system and cause a number of other serious disorders, which can lead to death.

Cadmium poisoning can be acute or chronic. Acute poisoning occurs by inhalation of vapor or
particles of cadmium salts (oxide, chloride, sulfide, sulfate, carbonate, and acetate) (Wentz, 2000).
Chronic poisoning can occur due to letegm exposure to cadmium by inhalation or by oral route, and
systemic exposure to cadmium leads to increased calcium excretion (Godt et al., 2006).

In 1987, cadmium and its components were classified by the International Organization for Research

on Cancer (IARC) as probable carcinogens (Group 2A) based on occupational exposure.
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Recent data indicate that human exposure in the general population is statistically associated with an
increased risk of endometrial, bladder and breast cancer. In 1993, IARC classified cadmium and its
components in Group 1 as human carcinogens based on evidence of lung cancer in humans due to
occupational inhalation exposure, and based on animal studies (IARC, 1997, 2008).
Almost the entire amount of copper in the body is bound to proteins, so the concentration of free
copper ions is very low, unless there are other disorders in the body. It is believed that ®#veh 35
the population does not consume sufficient amounts of copper with food. The recommended daily
intake of copper is about 2 mg (Tasil et al., 20
to Wilson's disease, the basis of which is a defect in the process of incorporatioft @fn€tinto
ceruloplasmin (Fuentealba et al., 2000). Chronic exposure to high concentrations of copper has been
shown to damage the liver, kidneys, and brain (Scheinberg et al., 1996). Increased copper content in
the body has a harmful effect on the cardiovascular system, leading to coronary heart disease,
atherosclerosis, and hypertension.
A number of studies have been published whose role was to examine the content of heavy metals in
fruit samples and assess the risk of dietary exposure to metals in fruit. Toxic metals, especially arsenic,
mercury, cadmium and lead, represent a major problem in the field of food safety. It is estimated that
their intake in most European countries is480% compared to the recommended tolerant weekly
intake and is sometimes significantly higher. European Food Safety Agency (EFSA) for the period
from 20032007. found that in %6 of food samples the concentrations of heavy metals were above the
permitted values.

Health risk assessment

Risk to human health is defined as a probability that describes the degree of threat to the health of an
individual exposed to the action of a certain pollutant or group of pollutants.

The risk depends on several factors:

Acontaminants present in food,

A contact sizes (exposure levels)
A and toxicity of contaminants.

Combining the knowledge described in these three factors is fundamental to most risk assessments.
Assessing the human health risks of chemicals can help answer questions about the potential hazards
of exposure to chemicals. Professionals in the field of risk assessment must understand the concept of
risk, must predict, recognize, and analyze it, and make decisions related to all the above. Risk

assessment for human health provides an overview of the evaluation of past, present, and future cases

of exposure to food hazards and can be qualitative and/or quantitative. It is based on a scientific
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understanding of pollutant properties, exposure, doses, and toxicity. Two dimensions of risk, which
are a combination of the probability or frequency of a bad event and the magnitude of the
consequences of that event, must be considered.

Risk assessment is a scientifically based process of assessing a possible harmful impact, which

consists of:

A hazard identification,
A hazard characterization,
A exposure assessments
A

ri sk characterization (Knegevil and Serdar, 20

Material and methods

Two localities in Tomsilavgrad and Mostar were selected for the research. Field crops corn and wheat
are grown in the researched localities. The locations were chosen due to the intensive use of pesticides
and mineral fertilizers. Taking soil samples and determining the content of Cd and Cu was done
according to thelnstructions on determining the permitted amounts of harmful and dangerous
substances in the soil and their testing meth@f$icial Gazette of FBiH, no. 96/2Zhemical and

physical analyzes of the soil, analyzes of the content of organic matter and nutrient elements in the soil
were performed in the laboratory of the Federal Institute for Agropedology in Sarajevo.

FIELD RESEARCH included:

a) Selection of locality,

b) Soil sampling,

c) Monitoring of the fertilization and protection plan.
LABORATORY RESEARCH included:

a) physical and chemical analyzes of the soil:

b) physical and chemical characteristics,

c) organic matter and nutrients,

d) content of heavy metals: cadmium (Cd), copper (Cu).
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RISK ASSESSMENT

Hazard Identification basically aims to investigateemicals that are present at any given location,
their concentrations, and spatial distribution. In the study areaar@dCuwere identified as possible

hazards for the community.

The purpose of exposure assessment is to measure or estimate the intensity, frequdocytieamaf
human exposures to an environmental contaminant. In the study, exposure asseasroarnied out
by measuring the average daily intake (ADI) of heavy metals earlier identified thiogggstion,
inhalation and dermal contact by adults and children from the study area. Adulthilindn are

separated because of their behavioural and physiological differences

The dseresponse assessment estimates the toxicity due to exposure levels of chemicals. The cancer
slope factor (CSF, a carcinogen potency factor) and the reference dose (RfDcaraioogenic

threshold) are two important toxicity indices used. RfD values are derived from animal studies using
the'No observable effect | evel 06 pri nc-olptoaccounfFor hut

for uncertainties

Risk characterization predicts the potential cancerous andarmerous health risk of childremd
adults in the study area by integrating all the information gathered to arrive at quardgttiages of

cancer risk and hazard indices

The potential exposure pathways for heavy metals in contaminated soils are calculated based on
recommendations by several American publications. ADI (mdég for thedifferentpathwayswere
calculated using the following exposure Equatjopsescribed byUS Environmental Protection
Agency (USEPA1996; USEPA, 2002; USEPA, 2011)

ADlow= (® T IEF 1) ED (IBVWFI AT)
ADlgema= (C 1T SA I FE I AB I EF I EDICF) [/ (BW I AT
ADlpa= (C T | Rairl EF I ED) [/ (PEF I BW I AT)

ADlora, ADlgermaiand ADlinnal are daily amounts of corresponding exposure to soil elements (mg/kg

day).

The assessment of noancer risk was calculated according to the calculation model fecaruer

hazards:
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The assessment of carcinogenic risk was calculated according to the calculation model for

carcinogenic hazards:

og<]- ™ rrhfﬂg
|

Table 1.Exposure parameters used for the health risk assessment through different exposure
pathwaydor soil. (Kamunda C., 2016.)

Parameters Unit Definition Value

Children Adult
ABS -- Dermal absorption factor 0.1 01
AF mg/cn? Soil adhesion factor for skin 0.2 0.07
BW kg Average weight 15 70
ED godina Exposure time 6 30
EF d/godina  Exposure frequency 350 350
FE -- Dermal exposure ratio 0.61 0.61
IngR mg/d Soil ingested factor 200 100
Irair m3/d Inhalation factor 10 20
SA cné/event  Exposed skin surface 2.8 5.7
Atnc D Averagingtime for ED x 365

noncarcinogens

Atca D Averagingtime for 70 1 365
Carcinogens

CF kg/mg Calculation factor 10°

PEF kg/mg Soil particulate emission factor 1.3 6 9 10
T air

Sampling wascarried out before sowing the crops by taking five individual samples along the
diagonal of the plot, which were collected into one average sample, weighing about 1 kg. The obtained
average samples were prepared by being crushed, packed in plastic bags and marked, after which they
were delivered to the Federal Institute for Agropedology in Sarajevo for the analysis of the total

content of heavy metals, and the analysis of the phy$iemical properties of the soil.
The samples taken are labeled as follows:
- Uz.1 Mostar (630 cm)

- Uz.2 Tomislavgrad ({30 cm)

18



Azra Koese, Aida Gukalil, Al miaHurhae healthrisk | ma Mi
assessment of intake Cd and f@am agricultural soils i®@  Glasilo Future 2023 6 (5-6) 13/ 28

Determination of the content o€d and Cuin the soilby AAS method

The preparation of samples for the instrumental analysis of the content of heavy metals in the soil is
carried out using aqueegia, and then their content in the extract is determined by the method of
atomic absorption spectrometry (AAS). The extraction of heavy metals in agua regia was carried out
according to the international standard 1SO11464. This standard specifies a method for the extraction
of trace elements with a gold nugget using an adequate atomic spectrometric technique. According to
the principle of this standard, the soil sample is ground into particles smaller than 2 mm before
digestion with aqua regia. Such grinding achieves a more homogeneous sample from which a sub
sample is taken and an increase in the efficiency of the action of the acid by increasing the surface area
of the particles. The dried sample is then extracted with a mixture of hydrochloric/nitric acid by
leaving it for 16 hours at room temperature, followed by boiling under reflux for two hours. The
extract is clarified purified (filtered) and the volume is made up with nitric acid. The international
standard 1SO11047 specifies the method of atomic absorption spectrometry for the determination of
one or more elements in extracts from soil, extracted with aqua regia, obtained in accordance with
ISO11466.

The delegated legislation that is currently in force in the territory of the Federation of Bosnia and
Herzegovina, and is directly related to the research topic, is the Instruction on determining the
permitted amounts of harmful and dangerous substances in the soil and their testing r@éticas (
Gazette FBiKkinumber96/22 (Table2.) in which the limit valuesf pollutants in the soil in their total
form are defined, which apply only to agricultural soils, while the limit valoesther soils have not

yet been legally defined.

Table 2 Limit valuesof heavy metals in soil in total form

Element Limit value (mg/kg)
Sandy soil Powdery clay soil Heavy soil
Cadmium (Cd) 0.5 1 15
Copper (Cu) 50 65 80

Source: Instructions on determining the permitted amounts of harmful and dangerous substances in
the soil and their testing metho¢3fficial Gazette FBiH, Nd96/22)

Table 3.Copper content in soll

Location Texture tag Cu mg/kg
Mostar Loamy clay 20590
Tomislavgrad Loamy clay 2547

The measured value of copper content above MDK was measured at the location of Mostar. According
to the Instructions on determining the permitted amounts of harmful and dangerous substances in the

soil and their testing metho@®fficial Gazette of FBiH, no. 96/22he copper content in this type of
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soil is up to 65 mg/kg, and in our reseaiitls 205.90mg/kg Also, according to Soriano et al. 2012
such soils are classified as moderately polluted.
The measured value of the copper content at the Tomislavgrad location was in accordance with the
Instructions on determining the permitted amounts of harmful and dangerous substances in the soil and
their testing method@Official Gazette of FBiH, no. 96/22Also, according to Soriano et al. 2012
such soils are classified as uncontaminated.
More copper is usually found in heavy clay soils than in light sandy ones (Kastori, 1983). According
to KabataPendias (2011), copper concentrations in soils around the world range 009 vdg/kg.
Accordingtor esearch by Gukalil, A. 2017, the copper ¢
Stolac in 2015 and 2016 ranged from 19 mg/kg to 57.7 mg/kg. In our research, the total content of
copper in all localities did not exceed the maximum allowed concentration, which is in accordance
with the research of Ramovi et al . (2012) wher
value of copper was 51.3 mg/kg. According to research by Bukalo et al. (2013) an increased content of
total copper was determined in the location of the city of Mostar, more precisely Mostar/Kokorina,
where the content of total copper was 165.58 mg/kg.
In this research, it was determined that the copper content is much higher in the Mostar location and is
205.90 mg/kg.
A possible reason for the excessive amount of copper in this location is that earlier there were potatoes
in that place that were treated with preparations based on copper, and it is possible that the excessive
accumulation of copper in the soil occurred precisely because of this.

Table 4.Cadmium content in soil

Location Texture tag Cd mg/kg
Mostar Loamy clay 0.79
Tomislavgrad Loamy clay 0.33

At both investigated locations, the measured cadmium content was within the limit(falbk=3).

According to the Instructions on determination of permitted quantities of harmful and dangerous
substances in the soil and their testing meti@ifficial Gazette of FBiH, no. 96/22the cadmium

content in the powdery loam type of soil is 1 mg/kg.

In nature, cadmium rarely occurs in pure form and is a constant companion of zinc, copper and lead,

with which it is similar in geochemical characteristics. In uncontaminated soils, its content depends on

the texture of the soil: in sandy soils, it is @B mg/kg, and in clayey soils, it is 6028 mg/kg
(Gukalii, A. 2017.)

In soils around the world, the cadmium content is estimated to be around 0.41 mg/kg, and Kabata
Pendias (2011) and Brankovil et al. (2016) state
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at the investigated locations. The content of cadmium in the soils of Serbia varied in the range of 0.01
2.0 mg/kg (Kastori, 1993).
According to research by Bukalo et al. (2013) an increased content of total cadmium was determined
in three locations of Mostar: Mostar/Bogodol with a measured value of 4.17 mg/kg, Mostar/Goranci
4.13 mg/kg and Mostar/Kokorina where the content of total cadmium was 2.73 mg / kg. According to
theresearchdbu k al i [ , A. 2017, the content of cadmium
were above the permitted limit values.
In our research, the measured value of the cadmium content in the Mostar location was 0.79 mg/kg,
while in the Tomislavgrad location this content was 0.33 mg/kg. In both localities, the welteen
accordance with the Instructig®fficial Gazette of FBiH, no. 96/22although in the Mostar locality,

this value is close to the limit value.

Risk assessment calculation

Table 5.Average daily intake valué&DI) in mg/kg/d from soil for adults at locations

Average daily intake value for heavy metals in mg/kg/day for adults by location

Location Routes of exposure Cd Cu

Mostar Ingestion 1.08E-05 2.82E-03
Inhalation 1.59E10 4.15E08
Dermal 3.76E-08 9.81E-06
Total 1.09E05 2.83E03

Tomislavgrad Ingestion 4.52E-06 3.49E04
Inhalation 6.65E-11 5.13E09
Dermal 1.57E08 1.21E06
Total 4.54E06 3.50E04

Table 6.Average daily intake valu€&\DI) in mg/kg/d from soil for children at locations

Average value of daily intake for heavy metals in mg/kg/day for children by location

Location Routes of exposure Cd Cu

Mostar ingestion 1.01E04 2.63E02
inhalation 3.71E10 9.68E-08
dermal 8.63E-08 2.25E-05
total 1.01E04 2.63E02

Tomislavgrad ingestion 4.22E-05 3.26E03
inhalation 15510 1.20E08
dermal 3.60E-08 2.78E-06
total 4.22E-05 3.26E03

Table 7.Non-carcinogenic hazard index (NHI) in mg/kg/d from soil for adults at locations

NHI for heavy metals in mg/kg/day for adults by location

Location Routes of exposure Cd Cu
Mostar ingestion 2.16E02 7.62E02
inhalation 2.79E06
dermal 7.53E05 4.09E-04
NHI 2.17E02 7.66E-02
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NHI for heavy metals in mg/kg/day for adults by location

Location Routes of exposure Cd Cu
Tomislavgrad ingestion 9.04E03 9.43E03
inhalation 1.17E06
dermal 3.14E05 5.05E-05
NHI 9.07E03 9.48E-03

Table 8.Non-carcinogenic hazard index (NHI) in mg/kg/d from soil for children at locations

NHI for heavy metals in mg/kg/day for children by location

Location Routes of exposure Cd Cu
Mostar ingestion 2.02E01 7.11E01
inhalation 6.51E06

dermal 1.73E04 9.37E04

NHI 2.02E01 7.12E01
Tomislavgrad ingestion 8.44E-02 8.80E-02

inhalation 2.72E-06

dermal 7.21E05 1.16E04

NHI 8.45E-02 8.81E-02

When the HI value is less than 1, then there is no risk to human health, but if thesaralrester

than 1, then there is concern about-earcinogenic risks (USEPA, 2004).

The average valuasf daily intake (inhalation, oral and dermal) of Cd and Cu from soil for adults and
children at the locations of Mostar and Tomislavgrad were calculated based on a health risk
assessment model based on the guidelines of the US Environmental Protection Agency (USEPA,
1996; USEPA, 2002; USEPA, 2011), parameters for risk assessment and concentration of heavy
metals at sites and RfD and CSF reference doses for Cd and Cu.

Based on the ADI, the valued the noncarcinogenic hazard index (NHI) were calculated, and for
adults the total value of the NHI by different routes of Cd intake at the Mostar location is-Q21 7E

and at the Tomislavgrad location 9.0

The total value of NHI by different intake routes for Cu at the Mostar location is -DB6&hile at

the Tomislavgrad locatignhis value is 9.4883.

For children, the total value of NHI through different routes of Cd intake at the Mostar location is
2.02E01, and at the Tomislavgrad location 7.12E The total value of NHI by different intake
routes for Cu at the Mostar location is 8.48E while at the Tomislavgrad locatiothis value is
8.81E02.

Mi | i jeteal (2019) investigated the content of Cu, & Zn at three locations in Herzegovina,

and the valuesf the hazard index (HI) for all examined heavy metals were lower than 1 {1.6%E

adults, 2.44EL for children), and have no naarcinogenic health risks due to ingestion, dermal
contact and inhalation.

Gukal il et al . (2018) in their r eseidogenitrisks,n 7 he
report HI valuedor adults Cd 5.3 and for Cu 3.6, and for children Cd 5.34& and Cu 3.08E2.
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Kamunda C. et al. (2016) report a hazard index value of 2.13 for all routes of intake, which makes
non-carcinogenic effects significant for the adult population. For children, the value of the hazard
index was 43.80, which represents a seriousaameerous risk for children living in the researched
area. In a study by Luo et al. (2012), concern about thecaminogenic risk of oral lead intake for
children was expressed, although the HI value is lower than 1.
In our research, the HI valuésr adults through the oral, dermaind inhalatiorroutesof entry of
heavy metals into the body were lower than 1 in all locations, which means that there is no risk to the
health of adults and children.

Calculation of carcinogenic risk assessment of heavy metals for adults and children

Table 9 Average daily intake (CDI) valu@s mg/kg/d from soil for adults at the sites

Average daily intake value forheavy metals in mg/kg/day for adults by location

Location Routes of exposure Cd Cu

Mostar Ingestion 4.64E-06 1.21E03
Inhalation 6.82E11 1.80E-08
Dermal 1.61E08 4.20E-06
Total 4.65E-06 1.21E03

Tomislavgrad Ingestion 1.94E06 1.50E-04
Inhalation 6.65E11 5.13E09
Dermal 6.74E09 5.20E07
Total 1.94E-06 1.50E04

Table 10 Average chronic daily intake (CDI) valuesmg/kg/d from soil for children dhe locations

Average value of daily intake for heavy metals in mg/kg/day fochildren by location

Location Routes of exposure Cd Cu

Mostar Ingestion 8.66E-06 2.26E03
Inhalation 3.18E11 8.30E09
Dermal 7.39E09 1.93E06
Total 8.66E-06 2.26E-03

Tomislavgrad Ingestion 3.62E-06 2.79E04
Inhalation 1.33E11 1.03E09
Dermal 3.09E09 2.38E07
Total 3.62E-06 2.79E04

Table 11.Carcinogenic hazard index (CHI) in mg/kg/d from soil for adults at locations

CHI for heavy metals in mg/kg/day for adults by location

Location Routes of exposure Cd Cu

Mostar Ingestion 1.76E06 /
Inhalation 4.30E-10 /
Dermal /
CHI 1.76E-06 /

Tomislavgrad Ingestion 7.36E07 /
Inhalation 4.19E10 /
Dermal /
CHI 7.37E07 /
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Table 12.Carcinogenic hazard index (CHI) in mg/kg/d from soil for children at the locations

CHI for heavy metals in mg/kg/day for children by location

Location Routes of exposure Cd Cu

Mostar Ingestion 3.29E06 /
Inhalation 201E10 /
Dermal /
CHI 3.29E-06 /

Tomislavgrad Ingestion 1.37E06 /
Inhalation 8.38E11 /
Dermal /
CHI 1.37E06 /

In our research, the carcinogenic hazard index (CHI) was calculated only for Cd, because it is a proven
carcinogen, both through oral amthalation intake. CHI for adults at the location of Mostar is 1-86E

and at the location of Tomislavgrad 7.3@E CHI for children at the location of Mostar is 3.29&

and at the location of Tomislagrad 1.30&

The USEPA considers a carcinogenic risk in the randgelofi® @ 1 T 1* @ be acceptable to human
health. If the carcinogenic risk #s 105, the carcinogenic risk to health can be considered negligible,

and if it isje > 10% it is considered that there is a significant risk for the development of cancer in
humans.

I n the resear ch Guk a bficarcinageénic hakard cqlcRl&ti@ns fpr oralén@mle oft v a |
Cd, and oral intake and dermal contact of Pb via soil for adults and children. Thewataadose to

the limits recommended by the USEPA at the three investigated sitdés f(@ECd and 1.9946 for

Pb).

In the research of Kamunda C. et al (2016), the carcinogenic risk is4l,.Wikich indicates that one

person may be affected in 5882 adults. In addition, 1 child per 2725 children may be affected (3.67 E
4). Those carcinogenic risk valuesre more than acceptable.

Huabin H. et al (2019) in a study of uncultivated soils report the total carcinogenic index for Cr, Cu,
Zn, As, Cd, Pb andEBgahdrchadudt®en(2188H80D78)P)E
In our research, the calculated valf@sthe assessment of carcinogenic risks<at€®, so there is no

risk to human health.

Conclusion

The measured value of the copper content above the MDK was measured at the Mostar location and is
205.90 mg/kg.

The value of NHI by different routes of Cd intake for children at the Mostar location is-Q1)2dnd
at the Tomislavgrad location 7.1ZH. The total value of NHI by different intake routes for Cu at the

location of Mostar is 8.45B2, while at the location of Tomislavgrad this value is 8:82EThe
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values of HI for adults oral, dermal and inhalation routes of entry of heavy metals into the body were

lower than 1, which means that there is no risk to the health of adults and children.

The carcinogenic hazard index (CHI) in our research was calculated only for Cd, becaupeoiésna

carcinogen and that is through oral and inhalation intake into the body. CHI for adults at the Mostar
location is 1.76EB, and at the Tomislavgrad location 7.30°E CHI for children in Mostar is 3.29E

06, and in Tomislagrad 1.3786US EPA consi ders that a cafnf&onogeni
1110714 is acceptable for human .health, which was

Based on the research conducted on the content of cadmium (Cd) and copper (Cu) in agricultural soils
in Tomislavgrad and Mostar with an assessment of the risk to human health, it can be concluded that
the importance of permanent monitoring of agricultural soil should be given, and that would enable the

identification of risk areas depending on the type and the severity of threats to the soil as a resource

necessary for food production.

It is also necessary to include in the monitoring the implementation of the methodology for assessing
the risk to human health from contaminants both from agricultural soil and from food in order to

reduce potential risks to a minimum.
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Utjecaj navodnjavanjana pr i nos i masu ploda treg
Influence of irrigation on cherry fruit yield and weight

Al eksandra Gudpl Se § b & Gddrmgrkskdlc®, Jasmina Alimant, Jasna

Hasanbegolvil Sejfil
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Vagan preduvij et Za UuUnaprjelLenje proizvodnje tr

pomol ogkim karakteristikama | e i procjena potrel
obavl jati. U radu s u prikazani r €219)] ¢ dliem dvog
utvrlLivanja wutjecaja redgima navodnjavanja i sor
|l spitivane su tri sorte tregnje razlilitih razd
slabo bujnu podlogu Gisela 5, uzgajane na t1l u I
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u 20109. godi ni i mala naj manj i prosjelan prinos

naj manju prosjelnu masu ploda (7,36 g).

Korelacijskom analizom wutvrlLena | e statistil ka

parametre promatranih sorti tregdgnje
K1 j ul n@eavodnjavanje,tlo, sorte, masa ploda, prinos
Abstract

An important prerequisite for the improvement of cherry production, in addition to the selection of a
variety and substrate with good pomological characteristics, is also the assessment of the need for

1 Agromediteranskfakultet Univerzitet'D § e ma | " BMdstard, Sjéverni logor bb, 880 Mostar, Bosna i
Hercegovina.
*E-mail: aleksandra@unmo.l{dopisna autorica)

2VladaCr ne Gor e, Uprava za katastar [ dr g alva,uo008 movi nu

Podgorica, Republika Crna Gora.
SGralevinski fakultet SveuliBtgtaMat MOG tMastay Bosnsl & ;mmp bs b ¢

Hercegovina

*Gupljegl aN. Jukidkil, S., Prskal o, (2623).,Utjead) riavodnjavanjaJ . , Ha:
na prinos i m &Gasilo Ruture, §586), 294k GGwjpel .j e gl ak. JuGo g ki | , S., F
Al i man, J. ., Ha s (@023). dnfluence of irri§atign fori dherry fduit yield and weigBlasilo

Future, §5-6), 29 41.

29


mailto:aleksandra@unmo.ba

Al eksandra Gupljeglav Jukili, S. Gogkil,l G. Prs
Utjecaj navodnjavanj@ma pr i nos i meaGasilo future @023 6t(5-6p2§i 4 e

irrigation, as the way in which it will be carried out. The paper presents the results-yéawbeld
experiments (2018019), with the aim of determining the influence of irrigation regime and variety,
and their interaction on yield and fruit weight. Three cherry varieties of different ripening periods
(Burlat, Skeena, Sweet heart) were tested, grafted onto a weakly lush rootstock of Gisela 5, grown on
Eutrichni Cambisol soil. The results showed that in 2018 the Skeena variety had the highest average
fruit weight (11.68 g) and yield (9.64 kg/tree), while in 2019 it had the lowest average yield (3.05
kg/tree). In 2019, the Burlat variety had the smallest average fruit weight (7.36 g).

Correlation analysis determined the statistical significance of the irrigation regime on the examined
parameters of the observed cherry varieties

Key words: irrigation, soil, cultivars, fruit weight, yield

Uvod

Tr e §(@@runas aviumL . ) j e j edna od naj starijih gospod:
Karakterizira je ranije sazrijevanje plodova u

ugodan okus. Kao podloge za tredgnju navode se
podl oge Gisel a i Colt (Lmelik, 2000). U ovom i st
podlozi Gisela 5. Gisela 5 daje stabla slabe bujnosti, za 50 % manje nego bujnosti u usporedbi s

podlogomPrunus mahaleb s nedovol jno obraslom krodgnj om. Ko
tog razloga neophodna fizilka potpora u obliku
Cijepe sorte tregnje, [ koje ne pokazuju velike

na slabo bujnim vegetativnim podlogama poput Gi s
neophodno navodnjavati. Period intenzivnog wuzgo
bujnim podlogama (Gisela 3, Gisela 5, Gisela 6) i srednje bujnim podlogama (Cdddnibinaciji s

novijim sortamacijepljenim na navedenim podlogama, u Hercegovini se koristi zadnjih dvadesetak

godina.

Navodnjavanje, kabidromelioracijskamjerg, e u svi j etu prepoznato kao v
proizvodnje. N a p r o s 4Vvibnskog p@ja t(Helcdgaviga) postojL jradidijas g k o
navodnjavanja u BiH. Natapni sustavi u BiH su do 1992. godine postojali na ukupno 19,750 ha (izvor:
Strategije upravljanja vodama 2012). Komparaci j
ha) i povrgina koje je trebalo navodnjavati (19:
povrgina, su bili i zgraleni natapni sustavi . Dar
podat ci O povrdginama sa sustavima za natapanje,

Tijekom prethodnih nekoli ko godina u BiH je ost

sustava navodnjavanja. Trenutno se navodnjava manje od 3.000 hektara. Iskustva Svjetske banke iz
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svihdi j el ova svijeta pokazala su da su koristi na
melu korisnicima vode postoji potragnja za navod
koristi na prostorima oskudnu nvivnoodgona dg rmaU  ZRgpanji u
i ntenzivnom uzgoj u tregnj e kori sti s e Vi ge vVr

navodnjavanje (mikro navodnjavanje) kapanjem odnosno stistkeap po kap i navodnjavanje

mi kr ok iPRyreinmjeeemma navodnjavanja u Sjedinjenim Amer
of Agricul ture, Slugba za ekonomska istragiva
poljoprivrednu statistiku, Popis poljoprivrede 2017.) Californija, Nabraska, Arkansas, Teksas i ldaho,

se vrgi na 40 % povrgina od ukupno 58 milijuna
temu tregnje i pogodnosti tla za uzgoj tredgnj e
et al ., 202 2; Badgak et al ., 2021; Gupljeglav J
2008).

Geograf ski areal rasprostranjenosti tregnje je
podrul ji ma. Komercijalni uzgoj se moge organiz
povoljnim ekolodgkim karakteristikama. Za komer
nadmorska visina je do 800 m. Nai me, povelanjem
gto utjele na kasnije cvjetanje i zrenje plodova
tregnje ne moge se zamisliti bez primjene sust

navodnjavanje dopunska mjera kojom se koriste u poljoprivrednoj proizvodnji, u Hercegovini je ona

primarna i nezaobilazna mjera bez koje se dobar prinos i masakplodapnol a ne mogu ost

I ntenzivan nalin uzgoja zahtijeva suvremene sust
zagtitu, gnojidbu t e korigtenje mehani zacije.
hidromeliorativnom mregom, fertirigacijskim sus
stabal a, formiranja geljenog uzgojnog oblika, p
gtetnika pa sve do vremena i organi ziranja izv
prinosa. U proizvodnju se ulage mnogo sredstava
gt o opet ovi si od odabira sortimenta i podl oge t
Period kada su biljke najosjetljiviije na nedos
navodnjavanj em, smatra se kritilnim razdobl jem.
i ma dovoljno. Problem jeste |injenica da padal in
Nedovoljno viage u poletku razdoblja vegetacije

listova, opadanja cvjetnih zametaka i slabije cvjetanje. U drugom dijelu vegetacije zbog nedostatka
vliage moge doli do prijevremenog sazrijevanja i
zamet aka. TakolLer, dovodi do starenja i opadan

akumulacijom hranjivih tvariPr e zi ml j av<stnabeal sofj ai btegano il i
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propadanj a. Razl i ka, u osmotskom tlaku Iigla i [
pl odova da bi nadoknadil o nedostatak vlIage u su

kvalitetni (PokosNemec, 2008).

Klimatski uvjeti submediteranske Hercegovine

Podrulje submediteranske Hercegovine se nal azi |
su osnovne karakteristike vrela i sugna | jeta, t
Obzirom da klimatske prilike neposredno wutjelu

neophodno je prikazati temeljne klimatske elemente ovog regiona. Za obradu klimatskih podataka
korigteni s u podat ci dobiveni i z Federal nog hi
stanica Mostar za vremensko razdoblje2€0D. 1 7. godi ne i za mjesece 0gu]
u 2018. i 2019. godini.

Tablica 1. Prosjek padalina u lll, IV, V, VI mjesec za razdoblje 262317, u 2018. i 2019. godini.
Table 1.Average rain in lll, IV, V, VI months for the period 20@017, in 2018 and 2019.

Mostar Padaline (I/mM)
Ukupno
godine/mjesec [l v \% Vi
2007.7 2017. 153,2 126,7 95,9 85,1 461
2018 305,7 47,1 132,1 97,1 582
2019 48.1 187.9 193.8 53.2 483
Podaci dobi veni od Federalnog hidrometeorologkog
zZbroj padalina u promatranom razdoblju (ogujak,
dok | e 2019. godi ne ukupan zZzbroj padalina bil
desetogodi gnjeg prosjeka. Najvige pPaanajnanea | e b

travnju (47,1 I/m) iste godine. U 2019. godini su travanj i svibanjimak3 put a vi ge pada
ogujka i Iipnja.
Tablica 2. Srednje temperature zraka za lll, IV, V i VI mjesec (2a0717, 2018, 2019 g.) za Mostar.

Table 2.Mean air temperatures for lll, IV, V and VI months (268@17, 2018, 2019) for Mostar.

Srednje temperature zraka za N
godine/mjesec Il v \% VI
2007.i 2017 11,3 15,0 19,1 23,9
2018 9,7 17,9 21,2 23,3
2019 12.6 15.0 15.4 25,8
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Moge se konstatirati da je mjesec ogujak 2018.
desetogodi gnj eg RoogG-h@Ll7vahog RPAG:tAobbhpdine. Takole
i mao znalajno veliu kolilinu padalina gto je vije

AC bude niga od desetogodi gnjeg prosjeka za mje:
situacija se dogodila wu travnju mj esecu 2018.
desetogodi gnj eg0 1p/r.09s jie k2a0 1(92.0 0g’odi ne, al i j e i i
I/m?) u odnosu na druga dva promatrana razdoblja. Svibanj je u 2018. godini bio topliji u odnosu na
analizirani desetogodi gnj i prosjek za 2,1 AcC i :
izmelLu 2018. godi ne i desetogodi gnjeg prosjeka
2019. godinu za 2,5 AC

Materijali i metode

Ispitivanja su obavljena na lokaciiyr ap')] i ha pl ant a§a mdHewegwinaligh i gt v u
d.0.0. Lokalitet"V r a p'l|kdjiisé nalazi se na udaljenosti 7 kilometara sjeverno od Mostara, na

nadmor skoj Vvisini od oko 60 mm. Nasad tregnje po
pl odonogenj a. U zasadu su zastupljene sorte Burl
5 (klon 148/2 Prunus cerasuSchattanmorelle Rrunus canescerBoi s. ) . Povr gi na zeml
se nal azi promatrani nasad tregnje iznosi 10 ha.
u odnosu na klimatsku zonu. Kod ravnog reljefa
podignut promatrani vol nj askme L'sap atdlaa .u Tlilpl tkllaa sjue
odnosno Smele karbonatno skeletoidno plitko [
serpenti nama. |l zvrdena je analiza teksturnog sa:

dubine prikazano u tablici 3.

Tablica 3. Teksturni sastav tla na oglednom lokalitetu

Table 3.Textural composition of the soil at the experimental site

_ Teksturni sastav tl&4) Teksturna oznaka
Dubina (cm) (USDA)
pijesak Glina prah

0-30 49 38 13 I I oval g

30-60 47 40 13 I Il oval g
Eutrilni kambisol, na obe ispitivane dubine pren
i stabpbapj, e@ujoe propusnost i dobre vodozralne
negto veli sadrgaj gline, gto ovom tlu daje veliu
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U ovome volinjaku primjenjuje e kiroKadisewaeinena n i S u.
agrotehnil ke i pomotehnil ke mjere (rezidba, obr
te zagtita od bol esti [ gtetnika) za ovu volnu
pumpe koja crpi vodu iz bugotine, razlilitih ko
filterskih urelaja, injektora te pl astilnih ci
mi krorasprskival a. Kao izvor vode korigtene su
spugtene su na dubinu od 35 m. Crpke crpe vodu
navodnj avanj e. Crpku pokreie trofazni el ektromot

Kroz glavni cjevovod crpke potiskuju vodu u razvodne cijevi, odnosno laterale do mikrosprinklera.
Laterale su postavljene na razmaku od 4 m. Na njih su montirani mikrosprinkeleri, kapaciteta 30 I/h s
krugnim radom, radi j us gnaBazmacimapd Zm, gaivisieu 7@ canlod tja.e v a n |

Sustav za navodnjavanje se uredno odr gava.

Pokusom je pralen utjecaj navodnjavanja mikroki ¢
godi ni , na prinos i masu ploda tri sorte tregnj

Gisela 5 (klon 148/2Rrunus cerasuschattanmorelle ¥runus canescenBois.). Uzgojni oblik je

vitko vreteno. Tredgnje su salene na razmak 4 m
i ntenzivnost. ovakav nasad se svrstava u intenz
godine wuralena ogtra rezidba stabala u cilju o
ukupan prinos. Pl an pokusa je izralLen po randon

(dva stabla u svakom bloku), ukupno 36 stabala. Za analizu mase ploda uzeto je po 90 plodova za

svaku sortu. Masa ploda mjerena je na analitilk
mjeren prilikom berbe, pri |l emu je korigtena dig
Obroci navodnjavanja razlikuju se u 2012 D 1 9 . godi ni . Pol etak navodnj
kritilnim razdobljima nasada tregnje u odnosu n:
navodnjavanj a. U 2018. godi ni navodnjavano je 1

obroke navodnjavanja iznosila je 390 ¥/mu 2019. godini broj navodnjavanja iznosio je 21, te je
ukupna kolilina vode data kr oz? Rabporedkmnavodnjavargad nj a v

se razlikuju kao i dugina trajanja obroka navodn
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Tablica 4. Broj, obroci i rasporedi navodnjavanja u 2018. i 2019. godini

Table 4.Numberirrigation, irrigation application volumend irrigation duration in 2018 and 2019

Regim u 2018. Regim u 2019.
Broj
navodn Datum Trajanje Obrok Datum Trajanje Obrok
javanja|navodnjavanjgnavodnjavanj| navodnjavanjinavodnjavanjgnavodnjavanj| navodnjavani
turnus (h) (If/m?) turnus (h) (I/m?)
1 12.04. 8 30 18.04. 5 18,75
2 16.04. 8 30 19.04. 5 18,75
3 20.04. 8 30 20.04. 5 18,75
4 23.04. 8 30 21.04. 5 18,75
5 26.04. 8 30 22.04. 5 18,75
6 28.04. 8 30 25.04. 5 18,75
7 20.05. 8 30 26.04. 5 18,75
8 27.05. 8 30 27.04. 5 18,75
9 28.05. 3 11,25 28.04. 5 18,75
10 01.06. 8 30 30.04. 5 18,75
11 04.06. 11 41,25 08.05. 5 18,75
12 12.6. 5 18,75 15.05. 4 15
13 17.06. 8 30 18.05. 4 15
14 20.06. 5 18,75 21.05. 4 15
15 24.05. 4 15
16 27.05. 4 15
17 27.05. 4 15
18 30.05. 4 15
19 02.06. 4 15
20 05.06. 4 15
21 08.06. 4 15
Ukupna kolilina padal i na 2a2018rgodinoje iznosils2are,3ofme u i [
u 2019. godini 43491/ Kol i |l i na padalina u mjesecima kada |j
5.
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Tablica 5. Ukupno I/n¥ vode aplicirana navodnjavanjem i oborinama
Table 5.Total I/n? of water applied by irrigation and rain

Kolilina fPadalina (
godina/ mjese( x on?(
[l \% \Y, VI x p(travanglipanj)
2018. 305,7 47,1 132,1 97,1 276,3 390
20109. 48,1 187,9 | 193,8 53,2 434,9 356,25
xpxpadalina u 11 ,1V,V,;

x0-k obroka navodnjavanj a

Moge se zakIl juliti da j e u ?2Wak Bavodrgavadjeé nadnosumpd i ci r :
2018. godinu, kao i da je kolilina oborina u ist
Podaci dobi veni mjerenjem svih parametar a, te p

paketuXL STAT202ft o obuhval a: anal i ziua v serutvidie pastejanje Fi s h e

utjecaja faktora na promatrana svojstva. U kom pravcu se taj utjecaj odvija, pokazuje analiza srednjih

vrijednost.i koja je uralena korigtenjem Tukey t
razli ka. UtvrlLivanje postojanja utjecaja dva r e(
Pearsonovim koeficijentom korelacije. Pearsonov
vrijednost korelacije za ispitivane statistil ke
vrijednwddwi IPii .et al., 2007)

Rezultati i diskusija

Rezultati i stragivanja provedenocma62i®l(B.osij e2@4a9.
masa ploda (9g) i 6fblidaiGPaowishebant pr t mmtganilf #ogi/ po st
t r e ftabjica 7;Pearsonova korelacija utjecaja navodnjavanja na plagai tablica 8)

Tablica6.Pr osj el na masa ploda (gi)20i18)spitivanih sorti
Table 6 Average fruit weight (g) of tested cherry varieties (202@19)

Sorta 2018 2019
Burlat 8. I 7 . @30
Skeena 11. B0 11. @63
Sweet heart 8. HBNMe 10. GARN
ANALIZA VARIJANCE F F crit
Godina 5.84* 3.86
Sorta 774.05** 3.01
Interakcija 204.99** 3.01
TUKEY TEST 5 % 0,14* kritilna vrij ¢
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Vrijednost.i ma s e pl oda su aritmei dokeanasr edios ¢
vrijednostima oznalavaju da se sorte znalajno r

HSD testu uz pOO0.05.

Najvela prosjelna masa ploda je zabiljegena koct
naj manja prosjelna vrijednost zabiljedgena kod s
Heart je imala velu prosjelnu masu ploda u 201
Dvofaktorijalna analiza wvarijance za masu pl oda

godina na masu ploda, sorte kao faktor i interakcija godina i sorta.

Na oshovu Tukey testa za masu pl oda, moge se k.
godine melLusobno statistilKki znal ajno razlikove

Usporedbom dobivenih rezultata za prosjelnu m ¢

podudarnost s rezultati ma old0,84 1 ((\Will att owii il eett
ne i s Radunii et al. (2008) godine za sortu Bul
g) do kojih su dogl:i Mil atovil et al . (2013b)

i stragivanj em. Nagi rezul tati za sortu Skeena n
(2011).

Tablica7.Pr osj el an priinopi t(ikwgd mpioh sd¢a0dX) iu)t regnj e (201E¢
Table 7.Average yield (kg / per tree) of examined sweet cherry cultivars {22Q89)

Sorta 2018 2019
Burlat 4 . 0L95¢ 3. 235
Skeena 9. 653 3. M50
Sweet heart 6. 2A27% 5. 7.84%
ANALIZA VARIJAN CE F F crit
Godina 18.99* 4.17
Sorta 7.89* 3.32
Interakcija 12.24* 3.32
TUKEY TEST 5 % 1,25*
Vrijednost. prinosa su aritmetilke sredine N SD
oznalavaju da se sorte znalajno razlikuju u ist
pO0, 05.

Najvela prosjelna vrijednost prinosa po stablu
kg), dok je najmanja zabil j edenaUspoedbomsrerultatea Sk e e
(Milatovil et al., 2013a), prosjelan prinos za s

po stablu gto odgovara prosjelnom prinosu sorte
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prinos po stablu tregnje znab0aynhnokgpsgedbdel ePwc
po stablu sorte Skeena nije etal.s2Wl3bB)du sa rezultat

Analizom varijame moge se zakl!l juliti da postoji stati st

godina i sorta na prinos po stalfltablica 7).

Dobi veni podat ci se ne podudwiiriajtwovs | pedatadi.ma( 2
prosjelan prinos po stablu kod sorte Skeena i zr
karakteristike pa i prinos po stablu i mal:.| znal a
intenziteta, gto navodi da se pri odabiru | okac
njihova osjetljivost na zimske mrazove. | maj ul i
riegenje protiv mogulih mrazova u razdoblju cvj
karakteristike klime za uzgoj tregnje na slabo b

Tablica 8. Pearsonova korelacija utjecaja navodnjavanja na masu ploda (2018.)i 2019
Table 8.Pearson correlation of the impact of irrigation on fruit weight and yield per tree (2018 and
2019)

Sorta Masa ploda 2018 Masa ploda 2019
Burlat 0,077 0,151*
Skeena -0,170* -0,155*
Sweet heart 0,359* 0,088
Prinos (kg/stablu) 2018 Prinos (kg/stablu) 2019
Burlat 0,235* 0,055
Skeena -0,196* 0,039
Sweet heart 0,277* 0,077
*Statistilka znalajnost (slaba pozitivna korel ac
Na osnovu Pearsonovog koeficijenta korelacije zas
znalajna slaba pozitivna korelacija regima navo
heart (r=0,359*). Regim navodnjavanja u 2018. gc¢
j e stitistilKki znal aj an utjecaj -0i, 17T@d), s&oko rs
navodnjavanja u 2018. godi ni u odnosu na masu p

korelaciju (r=0,077).

Na osnovu Pearsonovog koeficijenta korelacije ze&

znalajna sl aba negativna korelacija regima navoc

(r=-0, 155*) . Regim navodnjavanja u 2019. godi ni u
statistil ki znal ajan utjecaj [ radi se o0 sl aboj
u 2019. godi ni u odnosu na masu ploda sorte S
(r=0,088).
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Na osnovu Pearsonovog koeficijenta korelacije z
statistil ki znalajna sl aba pozitivna korelacij a
sorte Sweetheart (r=0,277%*). Regim navodnj avanj
Skeena pokazao je statistilKki znal aj a-0.196MNt | ec aj
Regim navodnjavanja u 2018. godini u odnosu na
znalajnu slabu pozitivnu korelaciju (r=0,277%*).
Na osnovu Pearsonovog koeficijenta korelacije z
statistilki znalajna korelacija regima navodnj av

sorti tregnje Burlat (r=0,055), Skeena (r=0,039)

Zakl jul ak

Bitni | i mbeni ci koji utjelu na masu plpodbga, i prior
tlo, odgovarajuie navodnjavanje, kolilina padal.
StatistilKki je utvrlLeno da su se sve promatrane
razli kovale u pogledu prosjelne mase ploda. U
statistil ki znal ajna razlika izmelu svih sorti,
statistilku znal ajnost u odnosu na druge dviije

znal ajnost samo kod sorte Skeena 9,64 kg/stablu

Promatrajuli utj ecalij regi ma navodnjavanja na pr
korelacijom je ustanovlijeno da je regim navodn]j
promatrane sorte. Regim navodnjavanja u 2019. gao
znal ajnost za masu ploda kod sorte Burl at [ Sk
Znal ajnost regi ma navodnjavanja u 2019. godi ni

korelacijom ni za jednu promatranu sortu.

Znaj ul i da je potrebno pravilno utvrdit:i potreb
reli da regim navodnjavanja u 2019. godini nije
u 2018. godini dao bolje rezultate za prinos po
promatr anoj parcel.i i ma visok sadrgaj gline zbo

bolji utjecaj na prinos po stablu
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samostana u VisokomBosna i Hercegovina

Survey of entomofauna of horticultural plants on the property of the Franciscan
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Citiranje/Citatiorr
Saget ak
Odr gi vi razvoj [ oluvanje krajobraza, danas pos!
osigurala dozvoljena intervencij a u krajobrazu
krajobrazne vrijednosti i kapacitet nosivosdgp odr W| jkar.aj obraznom obl i kov
poznavat.i ent omofaunu kako zbog bioraznolikosti,
obli kovanje novih krajobraznih <cjelina podrazutl

zadrgavanja flornih elemenata unutar novog Pproj
vrednovala starost prisutnih vrsta. Cil rada bi
vristama u posjedu Franjeval kog samostana i Fran|j
je provedeno odujna2022. dokolovoza2023. godine. Determinirane sl @rvenasai grmolikavrsta
te28kukacal i j e je djelovanje gt eduntov.r LIug tee rsnei nkaackioj onma j
pripada rediHemipterazatim Coleoptera te Lepidopterdok je najmanje pripadnika redofizapterai

Hymenoptera
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Abstract

Sustainable development and landscape preservation are becoming integratediémetbpment
strategies of many countries today. In order to secure a permitted landscape intervention, it is
necessary to record the existing condition, determine the landscape values and carrying capacities of a
given area. In landscape design, it is important to have knowledge of the entomofauna both for
biodiversity and for the preservation of plant species. The revitalization and design of new landscapes
requires analysis of the existing flora and takes into consideration the idea of retaining flora elements
within the new project in order to preserve the authenticity of the terrain, but also to measure the age
of the species present. The aim of this study was to investigate the entomofauna among the existing
horticultural species in the property of the Franciscan Monastery and the Franciscan Classical High
School in Visoko. The research was conducted from September 2022 to August P@2& &nd

shrub species and 28 types of harnifisect were determined. Through determination of the species
identified, it was found that the most pests belonged to the orttamipterafollowed byColeoptera

andLepidopterawhile the fewest belonged to the order®gfteraandHymenoptera

Key words: landscape, pests, entomofauna, monitoring

Uvod

U modernom vremenu nagle wurbanizacije okolig se
aktivnosti . Najvige promjena u okoligu || ini | ov
bi ologku raznolikost. Takav wutjecaj Ssmanjuje pri
je osnovni zadatak konzervacijske biologije i ekolodijes t r agi vanj e i poznavanij e
bi oraznoli kosti [ oluvanja biljnih vrsta vagan
prisutnih zajednical postupku imunizacipv agno j e sl ugiti se met odama
samo pomolii u oporavku obol jele i dkikteeokoli je bi | j n

Visoko je gradsko naselje u srednjoj Bosni, 30 kilometara sjeverozapadno od Sarajeva. Pod najstarijim

i najugim pojmom Bosne smatralo se naselje u Vis
u vladarskim ispravama od 1326. do 13@&dine( AnL el i [ , 1984), dok naziv
obli ka dr gave, poprima druge gr ani c\ésokf" \odagleo , 198
nasel je Podvi s onjejkasnije dopiva gne Fisok& rpaodd nnoe ma samo ul ogu
i trgoval kog nego i duhovnog centr a, kao sakralr

koju je Kulin ban podigao najkasnije 1203. godi

sredi gt a, uz samu kraljevu palalu, Visoko dobiwv
ostaju do 1697. godine (Jelenil, 1906) . U isto
Podvi sokom. Franjeval ki historilar Batinil, pr ei
"Dogav u Visoki, ostao je oblaran pologajem grad
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mogao do sita nagledat:i ovih prirodnih krasota.
ogradu tekla je voda na to]lak, te ™®b(iBaut ivreilier 1098
Biljegka ukazuje na vrt Franjeval kog samostana

kojemu je danas Pravoslavna crkva sv. Prokopija. Vjerojatno je to bio kaskadni vrt na prirodnoj

padi ni . Nakon 1697. godine nema podataka o katol
prisutnost ukazuju nazivi: brdo Krig, sel o Bis
svojevremeno nalazio samostan sv. Mari j e. Franj
sadagnj i samost an, sjemenigte i gi mnazij u, u ko
njegova pologaj a, pogodnost. kao i fr atadaedor al k e
danas tu obavljaju svoju prosvjetnu, kulturnu i
Bosni i Hercegovini, u kojoj pravo na pohalanje

spolnoj, nacionalnoj ili vierskoj pripadnosti.

) ! 5 o e =

Slika 1. Pogled na samostan s vrtom i zgra Slika2.Fr anj eval ka Kkl asi
konvikta prije olmove

Figure 1. View of the monastery with the gard Figure 2. Franciscan Classical High Schbo

and the dormitory building before renovation (Photo: https://visoko.bd/

(Photo: Samostanski arhjv

Za realizacijuovogi stragi vanja odabran je posjed Franjeva

iznosi oko 22.000 M0d 30t i h godi na gamas@risk igonskiski Vrtjbié $uaa i dana

suuukras Visokog, o lemu su brinule Gkolske sestr
cvjetnica i povrtnica koje su same proizvodil e,
vliakovima, a zapi si kazuju kako su i lokalni g¢gel
vrta (Gavran, 2000) . Na posjedu se nalazi i Vi
podvrgnutii pl anskom urelenju krajobraza, zbog | ¢
vrsta.

Horti kulturna cjelina na posjedu Franjein8l kog s
drvenasti grmolikavrstat e pr omj enl ji v broj jednogodignjih v

gust skl op sastavljen od vige starijih wvrsta Kk
mj er ama, iz lega proizlazi hi poteza da se u toj
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vrste i predstavljaju prijetnjuS| i j edom postavl jene hi poteze, ci
entomofaunu prisutnu na hortikulturnim vrstama.

Determinacija entomofaune predstavlja neizostavan korak u krajobraznom oblikovanju u cilju

pralenja stanja i broja wvrsta koje nastanjuju
predstavljaju prijetnju biljnim zajednicama, k al
i jeliti

Postavl jeni ciljevi real i zi r an idetarminadiju dovenastitsit r a g i \

grmolikih vrsta,determinaciju entomofaurie analizu i usporedbu dobivenih rezultata

Materijali i metode

Kako bi se ostvario cilj rada, planirana je kombinacija mete¢dane t ode i stragi vanj a i
te deskriptive metoce. Rad se temelji na identifikaciji krajobraznih vrijednosti i entbr@ou ni st i | ke
raznol i kost. za | i pu se valorizaciju primjenjuj

f deter mi naci j aTutip,d Gt &Y. B.IHeywdodl (ar.j, 89640980; Tutin, et al.
1993; Domac, 200 i k o | i,R020 abe)l 9
provjera stanjdortikulturnih vrsta,

promatranje entomofaune na terenu,

upotreba ljepljivihtrakd 20 gut i h i 20 pl avifdiomongkin gldpki,i vi h t
(Pheroprax ampule feromop,r oi z BAIS&| &dgr o B. Vicaskad ens wi | Gv
sakupljanje insekatp o mo i u e nt oerprepargakje mr e §

determinacija insekataC(h a p ma n 1998; Tomi czek eanalizml . , 20
obrada i prezentacija. | s tujnae2@2R slokalgvaaa2@8. o b a v |
godine.

UtvrLivanje zdravstvenog statusa hortikulturnih

Za i stragivanj ehorgkdlurailvastak®m o @ t s h Hisujl &ree \AFsAsmént

metoda. VTA metoda se temeljia aksiomu konstantnog stresa prema kojem cstedinomjerno
raspooeptejel enijja,l i o mtbiloikzgiarvaan] ausvoj @nomesel ogke
procienjujus t r ukt urna ogtel enj a ,i2013)fPradenabtabalast i pedbi B O
mebdu, davlasek r oz det al jan pregl edpatgalhal as,vep rpir olm¢ mun
upul uju na st r uksmanenjastabilgostiedsinrnogeah da n iviokdeeg aspekt a,
se | bi ol ogka komponent a, Wkojika nefnaeznaitniitr seruktarnire  k a o
ogtelenjwi tialpnoossttojkoj a omoguluje da povrat.i star
slaba mjesta koja predstayjanjesta loma stabjatablo se ne smatra opasnimako. s| u|l aj u da s
osnovu Vvizual nog iodredlti g di promatranobstablo opasntadacsg koriste

dodatna ispitivanja uporabom arborikulturnih instrumen@iaom se metodormogu odrediti opasna
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stablate propisati potrebni arborikulturni zahv4ti P a etlali, 2013).Prema istom autoru, nedostatak
ove metode je visak subjektivrost i ovi si O prijagnjem znanju I
zdravstvenogstanja hortikulturnin vrsta zahtijeva determinaciju i pregled svake pojedine vrste,
uol avanj egrnaesptraa,vi pniosut nost bol estiil .nikolikptse t ni k a,

primijeti prisutnost gtetnika il g t(determinacija bi | j r
gtetni ka, b progjenuje setg tag eed isnek ir azmat r aj u ganmranfavat | j i v
oporavka bilke U i stragivanju je korigteno po 20 g¢gutih

Aeroxon, koje pregledane su u prvom postavljanju od svibnju te u drugom u srpnju. Plave su trake

nami jenjene utvrlLlivanju prisutnost:i tripsa, do!
prisutnost. drugi h gt et ni ka. Phddoprax eampulm ofer@smbro | k|
proi zBAIS&| &dgr o B. VicaBlead e ns wi | Gv

Rezultati i diskusija

Poznavanje zastupljenost:i entomofaunistil ki h vr s
kIl j ul mmogimestur agi vanji mpodr iptfl @imabrasmgzrnaonpa abl i kovar
gumar st va, bi | kukeemopgruo iizmaotdinjree ut rdarl.n o, korisno i
Korisno djelovanjekukacao gl eda se u opragivanju, pgvarote j et r av
sprelavanju invmeugvebahi uvrsalk kKajlkatajalul j iGvet jne
kroz nastanak obol jenja, ugrogenost. i odumi r an
njihovo ¢gtetno djelovanje i Dnei br b tmRejtdlizacija et 8 d e
obli kovanje novih krajobraznih <cjelina podrazutl

zadr gavanja f1l or ni hdejrodpernog neakttaa uknauktoa rb in osveo go| uv al

al i [ vrednovala starost pr i s utnagiadalstavljasa analizu St o0 g a
trenutnog stanja, pri mjenu met o dratakdje suedunerlailia o b ol
se ne mogposi ppkugli udsiemarejtad,da ma i pripravci ma k.
u oporavku oboljele biljne viste(Vugkovil ,zagoo

Determinacij ombiplojse §ddreehass i fyrmalikaevrsta te promjenljiv broj

j e d n o ghavjeinigan poirtnica.

Tablica3.Popi s horti kulturnih biljaka u samostanskom
Table3Li st of horticultural plants on the monaster
Domali naziv Latinski naziv

1. Aktinidija Actinidia chinensi$lanch.

2. Albicija Albizia julibrissinDurazz.

3. Ari g Larix deciduaMill.

4. Bijeli biserak Symphoricarpos albud..) S.F. Blake

5. Bor bijeli Pinus sylvestris.

6. Bor crni Pinus nigraArnold

7. Borovac Pinus strobug..
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Domal i naziyv Latinski naziv
8. Bor ovi ca puz a Juniperus squamatBuch-Ham.
9. Bogi kovina llex aquifoliumL.
10. Breza Betula penduld&oth
11. Brgljan Hedera helix_.
12. Bukva Fagus sylvaticd..
13. Crvena hudika Viburnum opulugd..
14. Divlja jabuka Malus sylvestrigvill.
15. Drijen Cornus mag..
16. Dud bijel Morus albal.
17. Duglazija Pseudotsuga menziegiMirb.) Franco
18. Forzicija Forsythiasp.
19. Galska ruga Rosa gallical.
20. Ginko Ginkgo bilobal.
21. Glog Crataegussp.
22. Grab Carpinus betulug.
23. Hibiskus Hibiscus syriacus.
24. Hortenzija Hydrangeasp.
25. Hr ast | ugnj ak Quercusrobut.
26. Hudika kineska Viburnum rhytidophyllunidemsl.
27. Jabuka Malus domesticé.
28. Japanska dunja Chaenomeles japonig@hunb.) Lindl. ex Spach
29. Japanska kurika Euonymus japonicushunb.
30. Jarebika Sorbus aucuparid.
31. Javor gorski Acer pseudoplatanus.
32. Javor kineski AcerginnalaMaxim.
33. Jela Abies albal..
34, Jorgovan Syringa vulgarid..
35. Judino drvo Cercis canadensis.
36. Juka Yucca gloriosd..
37. Lavanda Lavandula officinalid..
38. Kadulja Salvia officinlisL.
39. Kalina Ligustrum vulgard..
40. Katalpa CatalpabignonioidesValter
41, Kesten divlji Aesculus hippocastanum
42. Kogtuni | ava p Cephalotaxus harringtonk. Koch
43. Kozokrvina sjajna Lonicera nitidaE.H.Wilson
44. Lavanda Lavandula officinalid..
45. Lawsonov pal e Chamaecyparislawsonia@. Murray) Parl.
46. Lijeska Corylus avelland..
47. Lipa malolisna Tilia cordatalL.
48. Lipa srebrnolisna Tilia platyphillosL.
49. Lovorvignja Prunus laurocerasuk.
50. Loza petoprstna Partenocisus quingefolib.
51. Magnolija Magnoliasp.
52. Mahonija Mahoniaaquifolium(Pursh.) Nutt.
53. Malina Rubus idaeusk.
54. Mugmul i ca Cotoneastesp.
55. Negundovac Acer negunda.
56. Obi | na s mr ek a Picea abieqL.) Karsten
57. Orah Juglans regid..
58. Orlovi nokti Lonicera caprifoliumi_.
59. Pajasmin Philadelphus coronariuk.
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Domal i naziyv Latinski naziv
60. Panl il eva omoPiceaomorikgd Panl il ) PurKk.
61. Platara Platanus occidentalik.
62. Ribizla crvena Ribes rubruni..
63. Smokva Ficus carical.
64. Srebrna smreka Picea pungeng&ngelm.
65. Srebrenolisni javor Acer saccharinunh.
66. Surulica Spiraea medigschmidt
67. Svib Cornus sanguineh.
68. Gi mgi r Buxus sempervirerls
69. Gl jiva Prunus domestich.
70. Gl ji va cr v en g Prunus cerasifer&hrh.
71. Taksodij Taxodium distichunfL.) Rich.
72. Tisa Taxus baccatd.
73. Tredgnj a Prunus aviuni.
74. Trnoviti glogovac PyracanthacoccineaM.Roem.
75. Tuja Thujasp.
76. Vatreni trn Pyracantha coccineRoem
77. Vignj a Prunus cerasuk.
78. Zanovij et o bi|Laburnum anagyroidesledik.
79. Zova Sambucus nigré.
80. Guti ka Berberis vulgarid..
81. Guti ka Jul i j & BerberisjulianagSchneid.
Popisk ukaca determiniranih na analiziranim
samostana Visoko
Tijekomperiodai s t r a detenmmiranga28 vrstak uk aca/ gt et ni ka na
vrstama
Tablica 4. Popisentomofaunaa hortikulturnim biljkama na samostanskom posijgde p i | )
TabledLi st of entomofauna on horticultural
Latinski naziv |[Domal i n a z i| Hortikulturna vrsta
1. Adelges (Chermes) abietis smrekina wugobi]lna smreka
(Picea abiegL..) Karsten)
2. Aphis pombDe Geer zel ena ug j|jabukaMalus domesticd.)

3. Argyresthia thuielldPackard

srebrnasti tujin moljac | tuja (Thujasp.)

4. Cameraria ohridella
Deschka & Di mi

kestenov moljac miner | kesten divlji

(Aesculus hippocastanuim)

5. Ceratitis capitataWiedemann

sredozemna |vi g nPruaus ¢erasuk.)

6. Cromaphis juglandicol&Ibt.

or ahova mal|orah guglansregial.)

7.Coroebus rubL.

malinov krasnik malina Rubus idaeuk.)

8. Corythuca ciliataSay

platanova stjenica platara (Platanus occidentalik.)

9. Corythucha arcuat&ay

10. Cossus cossus

hrastova stjenica hr ast IQuegcusjrodud..) (
crveni d jabuka Malus domesticé..)
drvotol ac

11.Cryptomyzus ribig .

ri bizIlina ribizla crvena Ribes rubruni..)

12. Curculio nucunti.

|l jeskot ol lijeska Corylus avelland..)

13.Cydalima perspectalig/alker

gi mgirov mqgg mgBuxus gempervirens)

14.Cydia pomonelld..

jabul ni s a V| jabuka Malus domesticd.)
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Latinski naziv |[Domal i n a z i| Hortikulturna vrsta
15. Dendrothrips ornatugabl. kalinin trips kalina Ligustrum vulgard..)
16. Drosophila suzukiMatsumura| octena muha tr e g Rrinas ayiuni.)
17.Eucallipterus tiliaeL. i pi na | i s nlipasrebrnolisna
(Tilia platyphillosL.)
18. Forficula auricularia L. uhol aga vi § nPruaus ¢erasuk.)
ar i Larix feciduaMill.)
19. Lyonetia clerkelld.. moljac vijugavih mina | jabuka Malusdomesticd..)
20. Megachile centuncularik. pl el a krojagal sk aRosawalliea.)(
21. Mindarus abietinugoch. l i sna | el i njela@biesalba..)
22. Myzocallis coryliGoetze Il i j eski na |I]lijeska(Corylus avelland..)
23.Myzus cerask. crna tregnj|tr eg Rrunasayiuni.)
jorgovan Byringa vulgarid..)
24. Nezara viridulal. zelena stjenica malina Rubus idaeuk.)
jabuka Malus domestica..)
25. Physokermes pice#8ch.) smreki na g t| srebrnasmreka
(Picea pungeng&ngelm)
26. Pyrrhocoris apterus. vatrena stjenica lipa malolisnaTilia cordatal..)
ar i Larix @eciduaMill.)
taksodij (Taxodium distichum(L.)
27.Curculionidae Scolytinae potkornjaci Rich.)
vi § nPruaus ¢erasuk.)
smreke(Piceasp.)
28. Tropinota hirtaPoda dl akavi ruggal sk aRosawalliea.)(
Rezul tati istragivanja ukazuju na prisutnost de\
vrsta iz porodiceAphididaete po jedna iz porodica Adelgidae i Coccidae. Lisng i predstavl

giroko r asprkukeev e b n| BS5nem. Rojklasifilaciji, postoje generacije bez krila te
sdvaparaommsti h krila koja su duga od tijela. Tij
identifikacija vrgi na osnovu morfologkih karakt

se smanjuje na Vvigim nadmdrlskeémneeiersda maima J&ebielk

sokovi ma, zbog |l ega dovode do deformaciije I i st
prijenosnici virusai vektori suisth  Zahval j uj ul i |l ul enj u meddne ro0s
gtetnositvaruju mutualizam s nji ma, a oni i h za
na druge biljke udike(Mdaderawiia, naph&)hutld stadi]j
na drvelu ili grmlju te se u proljeie pojavlijuj
kol onije beskrilnih wugi, koje nakon nekoli ko g
generacije traje 10 do 14 dana, a odvija se pri temperatiiri2Zl® A C. Njihovu razvoj
pogoduje umjereno toplo i suho vrijemé.esenskim parenjem i pol aganij e
osiguravaju nastanak novih kol onij a?20p6p|Bigni kom v e
predator.i l'i snih wugi s u: bubamare ( Col Ripepat er a: (

Syrphidae Cecidomyiidae) te zlatookéNeuroptera: Chrisopid@deMe L u pr i sut nim vr st a
Aphididaepr i padaj u: z Aphis posniDe § Geg @b U k e c ( Myaus teragFg,nj i na
ribizl i nGyptomyasnrbid)y § (i pi nEacallpterasntibkael) g @©r ahova mal
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(Chromaphis juglandicol&itb.) I i ] es k MyzarallidcordirGaetzgu gt ¢ | i sna | el
(Mindarus abietinukoch.), od kojhsubr oj ni j e zel ene ugi jabuke i <cri

Slika3.Ze |l ena uAphisjpaniiDe Keer) Slika4.Cr na u Mytus cergsk.) e

(Foto: R. Kepil, 2023) (Foto: R. Kepil, 2023)
Figure 3. Green apple aphid (Aphis pomi C Figure 4. Black cherry aphid Nlyzus cerasi F.
Geer)Phot o: R. Kepil, 20Photo: R. Kepil, 2023;
Zel ena uAphisjpaniiluek eGe(er ) je monoecilna vrsta koja
(slika 3.) pri |l emu izaziva deformaciju |ista i sman,j
pl oda. Tijekom godine razvigliive | aali @geimagng nugjreact 1§ @i,
vrijednos t pl oda (KerCagiia etr edynus,cera® LGnaét anj uje treg
ndazi i na vignji. Kol onije wugi uzrokuju defor maci
porastu, a ometa se i sazrijevanje ploda. Uvi j e

bukete (Slika 4) Vrsta je glavni pri j e n20n Odobitw prijetojiz e t r e
predstavlja mladim nasadim&®e z ul t at i i str agiMyas femasiFon az age sutp | j
polusrodnikaPrunus aviumL . u rasadni ku kazuju kako bi se op
dodatno utjecati na mkBoluj akporhost akh. craola)y. (
PorodiciAdelgidaep r i pada s mr e kAdelges (Chgrmeg) abpi&tis).rUi pdaaju j€ vrsta

koja se javlja na smreki, a razvojni ci klus joj
sigu sok formirajuli gal e u o(Slikao5y Druga kei krilgbar i v r h
generacija djelomilno seld] nastanjujuli stabl a
sporednom domalinu, na kojemu polage jaja za ¢tr
generacija ponovno vrabmralu,prgdjae negpadloimaj € nao
Posl jedice jakih napada su sl abljenje stabla i s
starosti, a najvige su20i®.dl ogna stabla jele (Ker
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Slika 5. GaleuzrokovaneAdelges (Chermes) Slika6.Gi gka smr ekine gti
abietisL.(Fot o: R. Kepil, 2(Foto: R. Kepil, 2023)

Figure 5. Gale caused Pineapple gall adelgid Figure 6. Spruce bud scale
(Phot o: R. Kepil, 2023 (Phot o: R. Kepil, 2023)

U porodicuCoccidae ubraja e s mr e k i n(Rhysgkerinds §Codcws) picag®ch.). Vrsta se

javlja u osnoviglicai | i na vr hu gr a(8likai6gie rpaozdvnioj ap ujpeodinjuk agener
U gumama ne pril i nj abogprirodnih eeprigtelja, makm sirkagim grédmame

napada stabla stara 3 do 5 godina koj a, usl i j e
gtetni ka, najlegie sipacédnogVrisulaennjjea kmaerdanket err d sd
mr ave, 0s e, pl el e i gliiveul hael,ayai ltlea Sei jeismen a3 kwo jsevmj s
se ogleda i u kralim |etinama, koje mogu biti S
vrste pogoduje suho ,R018.opl o vrijeme (Keregi et a
Rezul tati istragivanja ut vr LujHemipfen, ssrstanih @ drit |l et

porodice, od kojih u porodicu Tingidae spadaju dvije vrste, dok se u porodice Pentatomidae i

Pyrrhocoridae ubraja po jedna vrsta. Stjenicama (polutvrdokrilcima) pripldlegur a z | i | i t i h obl
vel il ina tod nekolika mnd dol pgrekon1®0 mm. U pitanju kukci | vr st og tj el e:
omot al a, spljogtenog i izdugenog tijela te razl
bodenje i sisanj e, razvijen prvi ,qulike suisterica g ment ,
(Kereg20®6) alKarakteristilne su i po lulenju pre
za skupljanj&kkukacau v el e grupe pri migracijama. Tako, ald
kod Pent at omi dae, a kod p ir 'udeksitacetatj keisandl, oheksanal, a e n .
butilbiturat i dr. (Tanasijevili, 1978).

Na hortikulturnim vrstama na samostanskom posjedu nalaze se: vatrena sgnicacris apterus
L.), zelena mediteranska stjenidéegara viridulaL.) , hr ast ov a G@Gorythgchasatcumtast j e ni
Say) te platanova stjenic@&drythuca ciliataSay).
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2= o - ' _igﬁ,‘&‘ ¥ & -.:“‘ ‘ ,.".
Slika 7. Vatrena stjenicaRyrrhocoris Slika 8. Platanova stjenicaCrythuca ciliataSay) (1. jaja;
apterusL.) ( Fot o: R. K e 2. nimfe; 3. odrasla jedinkéd o t o : R. Kepi

Figure 7. The firebug (Pyrrhocoris Figure 8. Sycamore lace bug (Corythuca ciliata St
apterusL.)Pho t o : R. Ke 1 (1. eggs; 2. nymphs; 3. adult spegiéBho t o : R.

2023)
Vatrena stjenicaRyrrhocoris apterusL.) vista je koja se javlja na
(Tanasijevil, 1978) . Sokove sige iz razlilitih
sugnih | jeta te se nerijetko nal aSlika 7) Zelena v r st
mediteranska stjenicdNézara viridulaL.)u br aj a se u polifagne vrste te

gtete | egli e parrislkiinm aivar aitaa rpsokvirm 2046).1Zbog brejmosti i ( Ker e
intenziteta djelovanja vagno je (swrsnuwtvia sneg ega:c
platanova stjeniga

Platanova stjenicaCprythuca ciliata Say) otkrivena je u Europi, u Padovi, 1964. godine; u

zagrebal kim se drvoredima ©pojavljuje 1970. , a
zastupljena i uBosni i Hercegovini U pitanju je monofagna vrsta,
mregasthiin ediivo kri | i ma i | Glike &)a\e teii mav @it i t o dha li jzenma
nego se krelie leprgajuli u zraku. U svom ci kl us.
odraslom stadiju pod korom platana il. u blizin
prvo strada diouz glaun ¢gi lodakl e se depigmentacija gir.i [ L
| jeta depigmentira |istove platana smanjujul.i

najlegie dijelovi urbanih sredina, ne vrge se ac
bubamar a, stjenica i pauka pr e dZZ1i6p Prenmagpdacimpr i j et
Gl obalnog i nformacijskog f oG@Gldbal Biadeversity i lrdornatiphk u raz

Facility) iz 2019. godine, u kategoriji Globalnog registra unesenih i invazivnih vrsta za Republiku
Sloveniju,Corythuca ciliataSay. navodi se kao invazivna vrgbdtps://www.gbif.org).

Srodna vrsta plataninoj s t CoeythiclaiarcupteSayh Pra put o va mr
evidentirana je u Bosni [ Hercegovini 2017. god

pregledom vrsta utvr Luj e i na varegkom | okalitet

52


https://www.gbif.org/

R. Kepil, Denisa Gujo Zekil, /Mstbhagti vadpil, ehas
horti kulturnih biljaka né GaslcHutere @023 (5H)A2i@iv al ko g
Vrsta se morfologki razlikuje od prethodne u o
rameni h i dviju slabije izr agennulstienicu, ddkisd ihu s me L i
usporednom promatranju moge uioelsittjfiendaej € Ht amo v g
2013)(Slika9.)) Gteta se ogleda u depigmentaciij.i i sta i
povrgine. Bosanskohercegoval ka istragivanja ut \
(Quercus petraed. . ) te smatraju kako je prisutnost vrste
Hercegovine, dok za jugnu grani cu rasprostranj
(Daut halg2018e) . U rezultati ma epublitiHaajskoy aimgtomi pr ov e
napada dominirali QsewusmohurLhr)gstau il usgtnjeankiuce( su ev
brijesta Ulmus minorMill.), divlje jabuke Malus sylvestriq L . ) Mi Il .) te negto r
kupine Rubuss p . ) . Nadal j e, novije procjene kazuju kakoa

fiziologku osjetljivost stabala na napade drugi

kontinuirano pr a208hj e (Hragovec et al

" ¥ ' 7 H ” g
. A o Lo o E . d = reey
540, " ~ > I .. B 1% L W
L - PR 7 ar & & A
N e’ L e : o s

Slika 9. Hr ast ova mr e Gayshtca arcudta Slika 10. Gt et e srebr

Say Fot o: R. Kepil, 2023) molca( Foto: R. Kepi
Figure 9. Oak lace bug(Corythuca arcuata Say) Figure 10. Cause of damag
(Photo: R. Kepil, 2023) arborvitaeleafminer(Pho t o : R.
2023)
|l stragivanjem se utvrdila prisutnost(Lepdeptera)vr st a

svrstanih u pet porodica: Argyresthiidae, Crambidae, Gracillariidae, Lyonetiidae i Tortricidae.
Porodici Argyresthiidaepripada srebrnasti tujin moljadAfgyresthia thuiellaPackard. Vrsta ima

jednu generaciju godi @6 mm,.a rabpon sdbroastih kritokor8anm.d u g o

Odrasla jedinka tijekonlipnjapol age jaja na mlade granlice, t e
svibnjai dui e godine (osim u zimskim mjeseci ma), gt «
ukrasnu vrijednos{Slika10) Jedna | arva za ivx5 jleinset orvaaz vtouy jae u(nK
2016).
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(@

Slkall.Gusj eni ca gi mgirova mdSlkal2l mago g imolga r (
gi mBiFot o: R. Kepil, 2023) (lzvor:www.cabidigitallibrary.org/)
Figure 11.The box tree moth caterpillar (a) attacked Figure 12.Imagoof the box tree moth
boxwood (byPhot o: R. Kepi |, 20 2 &(Sourcewww. cabidigitallibrary.org/)

Gi mgi r o v Cydalirla j parspectdliswalker) predstavnik je porodic€rambidae. Leptiri

gi mgirovog mol jca 4icmdavigu se a dvie dorme:kbijeiojl a & dykjetio;

smejlk oj a jlmajryedmelii saabhokoidpplketTieloj bjega & dava

t amno (Slikeeld.d\Nakon polaganjpjaja, sub | i j edo Jgute boj e, dok su
glavegusjenica M|l ade gusjenice g¢gigmdier dwqg e molcjrmaams Wyl ae
na zelenomtijelimsepoj avl juju smele pruge, dok saKada gl ava
dodignu svoj u punuegusjeri@slui nzue |l eechreasil i maj u karakteri s
bijele prugeacrnimiol kama na | elLnoj s t4rca(®likaltapPupag d mgdugead § e
moljcadu g @aj k pr osj e| n os ndejedmjecisknveraumektorkao,nu s al i nj enom
niti izmeL u | i st ova i lika 8lb).| i a pgl e kua [sGmweklee,s uz az d I
svjetl osmel e krayrazyoja postajlacrasmenlben boj e te nakon tog
i maga (MujezinoG@iingietovalmo,l jae22dredstavlja prir.
rasprostranjen je na girokom podrulju Japana, Ki
2007. godi ne u Nj etead kaoljog bN\izzoogz egnisrkeorjj a, nj ego\

Gvicarskoj, Fracuskoj, Legkoj, Belgiji, Danskoj
Sloval koj , Sl oveniiji, Hr vat skoj , R u nmkurn¢j gsekro j 2 Gi O 8T; L
Van der Straten and Muus 2010; Keni s, Skaplak,3 ; Str
2017).U Bosni [ Her c emgrowii nputzad014.edeomdijrere na | okal
Grude i L ietdl @K6). PoOaxit ot i t uta za zdr avl-fobojskog si gur r

kantonak azuj u kako | e -dobhojskoglkdntond, kojem [@ipada i Viko&o, vrsta prvi
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put uol ena 2018. godi ne, dok j e na prostoru
(https://inz.bd).

(@) : , (b)
Slika 13.Kestenov moljac mine(a)mi kr os kops ko utgl agrtjed eg nxj d
(Fot o: R. Kepil, 2023)

Figure 13. The horsechestnut leafminera) a caterpillar magnified by a microscofi) leaf damage
(Phot o: R. Xepil, 2023

Iz porodice Gracillariidae evidentiran je kestenov moljac mineCgmeraria ohridellaDeschkeet

Di mi.l Vrsta se pruvi put pojavila 1986. godi ne wu
giriti prema unutragnjosti bivge Jugosl avije te
Odr asl i |l eptir naraste do 5 mm. Prema Dautbagil
mm. Grudi suzlatnooker boje, a trbuhfan o s i v e . Prednja krishatankey sj aj
poprelne srebrnobijele pruge omelene crnim rubo
Raspon krila mu je od 6 do 8 mm, a raspon kril

iznosi6 , 63 mm ( Daultabjaagisiu p2rOl0j2av.ozel ene boj e, oval ni
Gusjenica ima dorzs ent r al nq s/plljoo ghidleannokjouv iktacst ozel ene boj
iznosido6 mm.Cr v e n 0 s mdugage 4,6 dot5 knen Valjkastog je oblika.

e .
> o >

Slika 14.Gusjenica i lutk&kestenova moljca minera

(http://vocarskisavjeti.blogspot.com/2016/02/kestenmljac-minercameraria.html

Figure 14.Caterpillar and pupa stage of the horskestnut leafminer
(http://vocarskisavjeti.blogspot.com/2016/02/kestemmljac-minercameraria.htm
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U n awijetimaC. ohridellai ma 3 generacije godignje koje se
generacije se javljaju krajetnavnjg prve generacije u drugoj polovigir p nj a, a trele wu

kolovoza Moljac miner lista divljeg kestendod naspr ezi ml java i skl julivo
okruglastom di skoidalnom spljogtenom kokonu, unu
Rezultati i s (i dhridellamg ap Qdredlnjpwk&8amnuajuevda je povr g
listovima divljeg kestena vrlo varijabl n a . Pr osj el mine ipnosv 259,57nmfm j edne
Prosjelna dugina mine na ispitivanom podrul ju iz
minera |lista divljeg %kdsdtserea podtrdti iana jrazivasjeed Inros t 9

prijevremenog padanja listovadif g kest ena sa 20051ama (Dautbagil,

Ogoljavanje stadla kestena potpuno kompromiteae funkcije (kako osnovne, tako i sporedne), koje

kestentreba s puni t i anjawijetagii vpootbao lij gr ad a -camitarmd, es@tkku,j hi gi
dr.), zbog kojih se i uzgaja u svim urbanim prostorima, kod nas i u svijetu. Prijevremena defolijacija

prouzrokuj e, osim toga, litav niz gtetni sekuno
nedozrijevanje tkiva, te izmrzavanije ljetoraijekomz i me , sugenje ogf®namili Cij
Daut p2a@iVMir sta je monofagna, a primijelieno je kak
nego stabla s crvenim i gutim cvijetom, zbog | e

varijateta kestena Ke r e 4016t al
Moljac vijugavih mina Lyonetia clerkellalL.) klasificira se u porodiclLyonetidae.Vr st a j e gi r c
rasprostranjena u Europi, a imé 2 generacije tijekom godine. Odrasle jedinke su mali leptiri kojima

jerasponkria39 mm. Gusjenice se hrane parenhi mom i zme
j abuke, kr ugk e RisaceatOajlt led einj apdrsdiaces manj uju njeg:
gto utjele na kvalitetu ploda kao i stvar,anje pl
2016).

Slikal5.Jabul ni savi j

: al presjek ogteienog ploda jab
(Fot o: R. Kepil, 2023)

Figure 15.Codling Moth: part of a damaged apple fruit with a caterpillar inside
(Phot o: R. Kepil , 2023)
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Jabul ni Cyslia pompnalleL.) predstavnik je porodicdortricidae. Predstavlja jednog od
naj vagnijih gtetni kal 3ganerackee Tijeldeptira dugogeookoi 10 mi,es i ma
rasponom krila oko 20 mm. Krila su siva s okr
Gusjenica je duga do 20 (slikenib) Prezingjuje kaosotirasla gusjenica s me L
pod korom il:9 u g utpbnjgi nkaantdaa dseeb |iaz |jeagoeu klee pdtoi r .  Vr
sati ma, kada | eti, par.i se i pol age jaja pojedi
plodove te se hrane unutsta@njag¢@iia mloadda ke 8j e@m
"crvljivost', | i me se wuzrokuje direktna ,goeg.ta i gubi wvr

1A @ S i (b)
Slika 16.Potkornjak Ecolytinass p. ) u debl u t akkBmtdo;j aR.( aKepi
Figure 16.Bark beetle(Scolytinae sp.) into the taxodium (a) and cherry treeRbp(t o : R.
2023)

|l stragivanjem je utvrlena prisutnost potkornjak

(Col eoptera) pripada porodica Curculionidae, pod
znal ajni gtetnicesmasltiabdbacr mbdbi &mms ¢ katkonoglavoinj i ne 1
uvul enom pod vratni gtit. Lvrsta i kratka gornj
2019) . Givot provode pod korom il u drvu bugel
premda ponekad preuzmu ul ogu i pri marni h. Mogu ¢k
stvaraju javljajuldi se u monokulturama nego u p
nakon el ementarnih neprilika te razaraju osl ablj

kori se javlja smolotok kao posljedica prisutnosti i djelovanja ksilofagnih insekata. Poznatiji su: mali

vol ni p oScdlytus mgulaskidi(l | er ) , v el i k iScolytus imaliBechgtaint),k or nj a
vel i ki b oTomisus pnipdrddk.a)r, (mal i Domicus minotHralr it k @n , ( gest er
smrekin potkornjakFityogenes chalcographus), smrekov pisarlps typographus..), mali smrekov

pisar (ps amitinusti chhof f ), velilpscembraHieg@gey)y potddk 206l kan( an
svrhu prevencije njihova napada, u gunl3skoj pr a
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Ksilofagnimkukcimapr i pada i c¢cr veni Cossus cossds)) iamedaliepidoptedari v ot o] a
porodice Cossidad. i j el o | eptira duljine je do 4 c¢m, a r a

87110 cm. Aktivni s u nlipnjai srpnja Gusjgniaegsa prisutne tgekom cijele k o m

godine u stabl u, a rjele se nalaze u granama.
tamnocrvene do smele, a glava im je crna s dvjer
se u jednom stablu moge nal.i [ do 200 gusjenica
dovode do stradanja stabl a, a napadaju |, stopac
2016).

ReduDermaptergp r i p a d a Farfibutalawigukaria [L.) predstavnik porodic&orficulidae Ima

vitko i splj ogit 2Zmm, sk Blabe ili nikako damvigenim Bilma te hitiniziranim
klijegtima na poslj adhkjed m, aRdDdmi)nalMNasnt anj uj e s
mj est a. Rezultati i stradgivanja ukazal. SuUu na po
koja su ogtetildi pot kornjaci i crvotol ci

|l stragivanjem j e ut vrréda Digterapirtoiostane muliesosophilavsuzpki = mu h a
Matsumura) iz porodic®rosophilidae,i sr ed oz e mn eCeratitisi capiataWiedangann),
koja pripada porodiciTephritidae, t e pl el e Mégacbile acéntuncelarisl(.) iz reda

Hymenopterapredstavnice porodiddegachilidae.

.

-
i

Slikal7.Li | i nk a o Brosephia suzukiMi@t fumur a) ((FptoduRvi Eepel ,
Figure 17.Spotted winged Drosophila larva in cherry frugRio t o : R. Kepil, 2023)

Octena muhalfrosophila suzukiMat s u mur a) -swreslteag jte jigdum@aps crebnimg o g 2

ol i ma. Genke ove vrste ogteluju plodove koji d c
mesomlarvepo| nu hrani ti |(iSmh i ke i1Z71) e o WP aTjakvilsp plgde@ a r i | ,
podl ogni i sekundarnim gljivilnim i bakterijski
vrijednost.
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Ove muhe lete tijekom vegetacijske godine. Najaktivnije su pri tempecathri 2,0 aACs povel an
temperature smanjuje se i njihova aktivn@teck et al., prem& a jiBar i [, 2010) .

Y
ph

Slika18.Sr edozemna (Wmitma rmuh Slika 19. Malinov krasnik Coraebus
rubiL)( Fot o: R.) Kepi

Figure 18. Mediterranean fruit fly(Pho t o : R. Figure 19. Rose buprestid (Coraebt
2023) rubiL)(Prot o: R. Kepi l

Sredozemna Ceralitis aapitataMiedem#nn) polifagna je invazivna vrsta koja napada
vige od 360 biljnihLivgqwitdo uemtut alr. 691 PO otha grae ma

veli ifbnem3 s crnim i svijetlo progar alDeéMayepr onot u
2000. , pr ema, Ni nl ekilinkd2iBna (kittiajik kadiaBtiegna a st a
(Braught on, 2018., pPrrérhd niNiawvlae witie,t e2 mM23)pl odu wur
trgignu vrije@®nost (Ninlevil, 202

Pl el a kWMeggclilé cectuanculéris . ) divlija je plelidad2cmmog | ijfce
trbugne bijele dlalice pogute zbog polena. I ma

usni aparat, kojim regeapirmavkhoapaliisdahbkleomirdtie

potomstvu. Aktivna je iskljulivo prijepodne i u\
se gteta uolava na jednom .j2016). dva i zbojka iste b
Il z r eda(Cheopterajuazga ani je opi sane potkornjake, utwvr

malinova krasnika Goroebus rubil.) iz porodiceBuprestidae] j e s k @urcolib aucufiL.), u

porodid Curculionidae, t e d1l ak av olgopinota dpirtal Rodga prefistavnika porodice

Cetoniidae.

Malinov krasnik CoroebusrubL . ) vrsta je zastupljena na malini,
e8ill mm, l' jubilastocrn, (Ska p prPaliniimj aivai gt gt w
i zbojcima koji se s,203®. i ne |listaju (Keregdgi et a

Lj e s kQutcdid nugumL.) predstavlja najopasnijeg gtetnike
| | e g (AjiNeakea, 1998 Ciglar, 1998 , pr ema, Bo g ©j @Koje mahosi ad listy, 2011
cvijelu [ pupoljcima mnogo su manj e od oni h k

uzr okuj ufli nj i h o vameno opadanjeipraanid ploddvdBio § p | 2plé)et a l
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Figure 20.Hazelnut fruit pierced by the action of the Hamé weevil (Curculio nucurh.)(Photo: R.
Kepil, 2023)

DI ak avi TropinagaihirtaPro d@) pol i fagna je vrsta koja ogtel

povrtnih kultura. Hr anel i se pragnici ma, tul kom
cvijeta i zamet g206e ploda (Keregi et al

Tripsi (Thysanoptera s u skupina sitnih insekata koji prili
sokove, a karakteristilni Ssu po resama na kril:i
2016) . | stragivanjem se potvrdil a pDéndrathripsost tr
ornatusJabl.) pripada porodidhripidae Gt et a se ogl eda u uvijanju |igl

i opada kao posljedica sisanja soka,,20d6.0 umanj uj
Zakl jul ak

| stragi vanj ah cernttioknolf tawrnrei mabi | j kama na posjedu F
od kojih je analiziran®l hortikulturravrsta,r a L e n orujnp 2022 oddkolovoza2023. godinelJ

tomdieluis r agi vanj e je obuhvatilo determinaciju i po
pr alieivejziete nt omof aune, upotrebu | jepljivih traka i
Rezultati i st osaogniuhviapngtae zpuo tiv rukugzuuj u na prisutnos
djeluju na ispitivane biline vristd et er mi ni r ani i nsekt. |l ine ¢gtetu |
pronaleni, ali i indirektno na susjednim vrstama

Posljedica ovakva stanja se dpja j aeda@statkom podataka ent o mo f a uvmsiamat te | ki m
nepravovremenim djelovanjem u njihovu suzbijanju i sanaciji biligkg.t el enj i ma i li ¢t et

pridonosi i gustolia sklopa kao i neselektivan r a
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raznolikosti entomofaune i sanatijpapadutin vrsta, kao i pri odabiru biljnih vrsta u projektu

krajobraznog urelenja ove povrgine.
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New floristic data of vascular plants from Bosnia and Herzegovina
Semir Maslot
pret hodno priopienje (prelin
doi: 10.327794f.6.56.5
Citiranje/Citatior?
Abstract

Based on the field, herbarium and bibliographic research, | report distributional data for four rare plant
taxa native for the sublediterranean region of Bosnia and Herzegovihacludes new records and
confirmations for taxa in the gene@ampanula Cardamine Pisumand Teucrium New localities for
Campanula portenschlagianand Cardamine fialaeare listed and the presence of two t#8{aum
sativumsubspelatiusand Teucrium flavunare confirmed for the countryln addition, a brief
morphological description and photographs of these taxa are presented. The special attention was paid
to the conservation categories of these taxgo@enschlagianandC. fialaeshould be placed in the
endangered category (VU) in Bosnia and Herzegovina, whilesativunsubspelatius and

T. flavumshould be classified under the Data Deficient category (DD).

Key words: Bosnia and Herzegovin&ampanula Cardamine distribution, Pisum, Teucriumrare

taxa
Introduction

Campanula portenschlagiartachult.

The genusCampanulalL. is a genus of 350 to 450 species mainly distributed in the temperate and
subtropical zones of the northern hemisphere, of which approximately 200 to 250 species and
subspecies have been I|isted for Eur o@anpagaoval i |
have been recorded in the flora of Bosnia and HerzegoBijad 1119i8i3,, Gol jMasloand2 001 a
Bogkail)o, 2015

Campanula portenschlagiargchult.in Roemer & Schultes, Syst. Veg. 5: 93. 1§Efyure 1a)is the
Eastern Adriatic endemic species, di stributed or
al., 2015. The species has limited distribution in Bosnia and Herzegovina; its habitats are located only

in the subMediterranean part of the country, in fragmented population in SW Herzegovina.

'PrimarySchool, Lund-kerskolan, Gislaved, Sweden.
E-mail: semmas@edu.gislaved @®rresponding authar)

2 Maslo, S. (2023). New floristic data of vascular plants from Bosnia and Herzeg@lmsilo Future, §5-6),
65 81.
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In the Herbarium of the National MuseumBxsnia and Herzegovina (SARA), only five specimens of

C. portenschlagianar e st or ed. Four speci mens were <coll ec
bet ween 1890 and 1897. One specimen was coll ect e
the other hand, one specimen of the species was deposited in the ZAGR herbarium (collected by
Bogdanovil Fontpre48 oh Herceg Stjepan Sagosis]| a, n e
alleged findingfor the area of Mostar is certainly wrong and probably refers to the sznigsanula
hercegovinaDegen & Fiala which was recorded in the Neretva River canyon north of Mostar.
"Campanula Portenschlagiana R. et S. Syst. veg. 5. p 93. A specimen in a rock crevice in a grotto
formation on the banks of t he [bagorekn 1981)Morer t h o f
information on distribution as well as ecologicabrphological differentiation of the species'

popul ations can be found in Goljan (1987, 1990,

Cardamine fialad-ritsch

The genuCardamineL. is a genus of approximately 200 species, of which ca. 54 taxa are listed for
Europe (Kulera et al., 2005, 2010). In the fl or a
Cardaminehave been recorded (Betkannagetta, 1916 Cardamine fialad-ritsch belongs to th€.
maritimacomplex, which includes seven endemic species, four of which are represedbstio and
Herzegovina C. maritimaPort. ex DC..C. serbicaP a n ICi fialae Fritsch, andC. rupestris(O.E.

Schul z) KK] eMal et ( al ., 2010) .

Cardamine fialadgritschin ~ Oesterr. Bot. Z. 47: 44. 1897 (syn. Cardamine
maritimavar.fialae (Fritsch) SagorskiCardamine maritimaubspfialae( Fr i t s ¢ h))(Figdre i naj st
1 b)is Adriatic endemic species, distributed only in Bosnia and Herzegovina and Ctoditdachas

|l ong been known as a narrow endemic species of
where it was collected by Fiala back in 1892 (Two specimen from the actual locality were stored in
theHerbarium GZUWof the University of Graz like IsotypugFigure 2). @ly recently it was also

recorded as a new endemic species in neighboring Croatia, in the vicinity of Vrgorac, about ten
kilometers distance from thicus classicusear Klobuk, HerzegovinaV(u k o j e v i 2016,e t al
Vitasovil Kosil et al., 2020). The species has
habitats are located only in the sMediterranean part of the country, in a fragmented population in

SW HerzegovinaOnly one specimen d. fialaeis stored in the Herbarium of the National Museum

of Bosnia and Herzegovina (SARA). It was <coll ec
Vitina. On the other hand, three specimens of the species were deposited in the SAV herbarium
(collected by Kuheama G&Gr Koénawdibj 2008ki) (Tabl e

Pisum sativunsubspelatius(M. Bieb.) Asch. & Graebn.
The genu®isumL. contains only two species, EastmediterranearfPisum fulvunSm. andPisum
sativum L. The latter is divided into two subspecies: the domesticated pPea

sativumL. subspsativum and wild taxorP. sativunsubspelatius(M. Bieb.) Asch. & Graebn.
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Pisum sativunsubspelatius(M. Bieb.) Asch. & GraebnSyn. Mitteleur. Fl. 6(2): 1064. 191@yn.

Pisum elatiugvl. Bieb., Pisum biflorunRaf., Pisum humil o i s s . & No tbelongsRd gur e
steneMediterranean floral elemer®ignatti, 1982and its native distribution rangefrem the Iberian
Peninsula in the west, throughout France, ltaly and the Balkans, to the eastern Mediterranean
countries, and in the north of AfricR. sativunsubspelatiusoccurs throughout the Balkan Peninsula
(Kosterin, 2023)According to the same author, the wild pea has not been reported@&sma and
Herzegovina, although it is highly expectable from there.

Teucrium flavunt.

TeucriumL. (Lamiaceae Martinov) is a cosmopolitan genus of about 250 species distributed from the
Mediterranean region to Australia, America, SE Asia and Japan. (Navarro, 2010). It is represented by
ca. 195 taxa in the Ewdediterranean region (EURO+MED, 2006 the flora of Bosnia and
Herzegovina, eight species of the gefiasicriumhave been recorded (Bebkannagetta andla | T
1950).

Teucrium flavunt.., Sp. PI.: 5651753 (syn. Chamaedrys flavel..) Moench (Figure 7 b)belongs to
steneMediterranean floral elemenPignatti, 1982)and its native distribution range fi®m Spain in

the west, across France, Italy and the Balkans, to Turkey in the east, and in the north of Africa in
Algeria, Tunisia and Morocco (EURO+MED, 2006). It grows mostly on rocks and stony slopes, 0 and
300 m.Up to date,T. flavumwas reported in the Balkans in Albania (Barina et al. 20B83nia and
Herzegovina Richler, 1898/% Cr oat i a ( Monwaald)Gréece (Rirfopdiilos et al., 2013),
Montenegro (Lakugiil et al., 2005, 2010), and Slo

Table 1.First literature and herbarium records

Taxon Literature records Herbarium records

Campanula Liubugki, Vi Fialan1g93e L] u b u gfkala,06.18%0 ¢SARA
portenschlagiana 40217), Klobuk, legFiala 06.1890
Cardamine fialae Ljubugki, Klobuk, Liubugki, KlIohuk,
Fritsch maritimaPort., rev. Fritsch 1897,
Pisum sativunsubsp.  Mostar, Vrelo Radoboligla | T 190 Neum, Kigevo, | eg.
elatius(M. Bieb.) (SARA 53228)

Teucrium flavunt.. Mostar,Pichler 1898/9 Ravliila cave near

11.04.2023 (SARA 53737)
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Figure 1. a. Campanula portenschlagiania. Cardamine fialaein the crevices of the rocks at the
entrancetoth®avli a cave n ¢PhatosSDMaisIy o v ¢ i
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Material and methods

The study was carried through field studies in SW Herzegovina conducted between 2016 and 2023,
analysis of herbarium material deposited at SARAZAGR (Thiers, 2023), as well as literature data.

The specimens were collected and stored in the Herbarium SARA and in the private collection of the
author. Digital photographs were taken in the field. The nomenclature fahenwsureMed checklist
(EURO+MED 2006).The distribution of the species in Bosnia and Herzegovina is shown on the map
using standard UTM grid 10x10 km. A list of all localities representing the distribution of

C. portenschlagianaC. fialae, P. sativurrsubspelatiusand T. flavumin Bosnia and Herzegovina is

given in the Table 2. with WGS1984 coordinates. The IUCN guidelines were used for the
classification of taxa into IUCN categories (IUCN 2014).

Study species

C. portenschlagianas a finely downy, tufted perennial with a fleshy rootstock and creeping, leafy
stems. Stems are decumbent or ascending, up to 25 cm long. Leaves are downy to almost hairless,
forming a rosette, heashaped to more or less circular, toothed, lstaked. The flowers are terminal

and axillary, longstaked, in the branched, loose pani€lalyx-lobes are lanceolatmuch shorter than

the corolla Corolla to 2 cm, funneshaped to campanulate, incised to halfway, lobes short, deep
lavender or violet. The style is included. Capsule opening by median petesled description of the

taxon can be foundi6i (1i9i84) and Ni kol il et al. (2015).

C. fialaeis an annual or biennial plartems are hairy, erect and branched, up to 50 cm long, with
auricules on the base of stem leaves. Rosette and stem leaves are bipinnate, with serrate margin of
leaflets. Leaflets are deeply lobed with obtuse segments. The flowers are white asthkeag

Sepals are hairy, mucronate95mm long. Petals are 2D mm long with long ungues. Siliqua is

linear, glabrous, flat, light brown when ripe,-86 mm long with 815 mm long beak. Seeds are
brown, ca. 5 mm longDetailed description of the taxon can be found-iiisch (1897).Sagorski.
(1911),BeckMannagetta (1916) an@i 1(1944), and indetification key fdE. maritima complein
Kulera et al. (2010).

P. sativunis a glabrous, glaucous annual plant, with a weak, oftertlim&limbing stem up to n
long. The leaves are alternate, pinndteaflets are ¥-paired, entire or dentatending in a branched
tendril. Stipules are 118 cm long; petiole shorter or even much longer than stiptiles.flowers
borne in longstalked, 13-flowered racemes, longer than supporting lea@syx is tubular, B15
mm long, with lobes of unequal length. Legume are oblong to liné&6€ énlong with 3i 10 seeds,
the seeds are spherical, papillate, about 5 mm in dianggeds are brown, ca. 5 mm loMetailed

desciption of the species can be foundRomero Zarco (1999).
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P. sativum L. is divided into two subspecies, namelyhe domesticated peaP.
sativumL. subspsativum and wild taxorP. sativunsubspelatius(M. Bieb.) Asch. & GraebnBoth
subspecies are very similar, but subsptiushas racemes which exceeding the leaves, lilac or purple
corolla and papillose seeds while subsativumhas racemes which are not exceeding the leaves,
corolla is white or purple and seeds are alveolate, smooth or rugose. Detailed identification key can be

found inRomero Zarco (1999).

T. flavumis an evergreen, branchy, sembody shrub, 2565 cm tall. Stems are erect or erect
ascending, densely hairy and distinetly woody at least at the base. LeaveSase B0 m8n, ovate

or ovateoblong, leathery, shallowly scalloped and stalked. Inflorescense c. 20 cm, simple or branched,
lax, with 620 whorls of 6 flowers each. Calyx9 mm long, not Zipped, tubularcampanulate,
curved; teeth more or less equal. Corolla202mm, unilabeate, yellowislthite or yellowish.

Detailed description of the taxon can be found in Navarro (2010).

T. flavumL. is divided into four subspecies, of which only two are represented in the territory of the
former Yugoslavia, namely. flavumL. subspflavumandT. flavumsubspglaucum(Jord. & Fourr.)
Ronniger. Both subspecies are very similar, but sitsspumhas leaves which are hairy or pubescent
on both sides while in subsglaucumthey are glabrous or only with long hairs at the base. Detailed

identification key can be found in Navarro (2010).
Results and discussion

The oldest records @@ampanula portenschlagiarfeom Bosnia and Herzegovina are those fieiala

1890 nearL j ubugki and Kl obTakle 1). Subadquently, the §8&cles hassbean
recorded i n ot her | ocal ities, al | i SW Herzego
Kosal a) an do P g A n (§de Tdbd 2)Y During the field research conducted between
2016 and 2023, the presence of the species has been confirmed in three |@ralitike,species was

also found at one new locality near Drinovci (see Tabl€2portenschlagiang known only from a

few restricted populations in Bosnia and Herzegovina and is currently known only from feaelyjrid
guadrants (Figure 3). According to the standards of IUCN (2014) it should be classified in the
category of Vulnerable (VU) species, the criterion D2 being adopted. Approximately 1000 mature
individuals were counted within the complete range of the species in Bosnia and Herzegovinia. The
threat status is based on number of mature individuals, which is below 1000, as well as on the area of
occupancy (AOO) which is less than 20%mvhile extent of occurrence (EOQO) is less than 98. km

addition the habitat of the species may be affected by anthropogenic factors such as road construction

or forest fires in the near future.

Confirmed and new localites Local ity 1: Lj ubugk'N, 1BABBYIrB0i ca
Material: observation by S. Maslo, 17 April 2019, leg. S. Maslo (SARA 53245); Population: twenty
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flowering individuals have been recordéthe population was found on the walls of the fortress of

Herceg Stjepan and in the crevices of the surrounding rocks at an altitude of 314 m.

Locality 2: LjubuN kil 7 A'B/Maiehi:lohservatibrdby $.aMas20217 April
2019, leg. S. Maslo (SARA 53244); Population: five flowering individuals have been redonabed
creviceson the left side of the main road M 6, between Klobuk and Vitina, ca 900 m S of the village
of Klobuk at an altitude of 134 m.

Locality 3: P&N 1w Am9MaRri: 4Bekatdn dy . Maslo, 11 April 2023,
leg. S. Maslo (SARA3728);Population: numerous (several hundred) individuals have been recorded
in rock cervices and ruins of the old mills at the source of the river Tihaljina at an altitude of 205 m.

Locality 4: Ravii a cave n.eaft4 Dh2hoAmEIMaterl: observation by S. Maslo,
11 April 2023, leg. S. Maslo (SARB3727);Population: a dozen flowering individuals were recorded
in the crevices of the rocks at the entrance to the cave at an altitude of 258 m.
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Figure 3. Distribution of Campanula portenschlagiana BiH

The firstfinding of Cardaminefialaeis that from Fiala 1892 in the vicinity &fl obuk near Lj ub
SW Herzegovina a€. maritimaDC, revised byFritsch (1897), and described as new spe€ies

fialae Fritsch €ee table 1)Only recently, the species has been recorded in other localities, all i SW

Her zegovi na: Ljubugki (Kl obuk near Vitina), Gr u
town of Grude)Ku | er a e t(seealThhle,2). ufing the field research conducted between 2016

and 2023the species was also found at two new localities near Klobuk and Drinovci (see table 2).

72



S. MasloNewfloristic data of vascular plants from Bosnia and Herzegoyina
Glasilo Future 2023 6 (5-6) 65 81

C. fialaeis known only from a few restricted populations in Bosnia and Herzegovina and Croatia and
is currently known only from three gricell quadrants in Bosnia and Herzegovina (Figure 4).

According to the standards of IUCN (2014) it should be classified in the category of Vulnerable (VU)
species, the criterion D2 being adopted. Approximately 900 mature individuals were counted within

the complete range of thepecies including Bosnian and Herzegovinian and Croatian locations. The

threat status is based on the number of mature individuals, which is below 1000, as well as on the area

of occupancy (AOO) which is less than 20%mvhile the extent of occurrence (EOQ) is less than 90
km2(V u k o e v ROL6).le additioh, the habitat of the species may be affected by anthropogenic

factors such as road construction or forest fires in the near future.

New localites Local ity 1: Lj u'tNudkiAE)7Wa@db obkervationbp 1 6 '
Maslo, 17 April 2019, leg. S. Maslo (SARA 53729); Population: two flowering individuals have been
recordedn rock crevice®n the left side of the main road M 6, between Klobuk and Vitina, ca 900 m
S of the village of Klobuk at an altitude of 134 m, together Wigdmpanula portenschlagiarsith

which it cooccurs in places.

Locality 2: Ravii a cave n.eaft4 D2 hofmEIMat2rzl: observation by S. Maslo,
11 April 2023, leg. S. MaslocSARA 3730);Population: seven flowering individuals were recorded in
the crevices of the rocks at the entrance to the cave at an altitude of 258 m, toget@ampigmula

portenschlagianavith which it ccoccurs in places.

Figure 4. Distribution of Cardaminefialae in BiH

The occurrence oPisum sativunsubspelatiusin the flora of Bosnia and Herzegovina was firstly
noted by Mal T, whi c hBeekdMannagéite (1927t fvas eecordedeapoaly onee d
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