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FEATURES OF THE TRACE ELEMENT COMPOSITION OF BRYOPHYTES IN COASTAL
LANDSCAPES (SOUTHERN CURONIAN SPIT, RUSSIA)

ww IKBFU
o

Koroleva Yulia, Napreenko Maxim, Baymuratov Rashid, Ananyan Anait
Immanuel Kant Baltic Federal University, Russia, Kaliningrad

INTRODUCTION. Mosses' high sensitivity to environmental changes makes them good bioindicators of pollution. Both the species diversity of bryophytes and pollutant concentrations in plants

are used as environmental condition indicators. Continental mosses are known to have higher capacity to retain elements than similar coastal-marine species. This is related to the fact that coastal-

marine natural systems in the land-sea contact area have a high degree of transformation. Natural systems of sand bars (spits) are characterised by highly dynamic natural processes subjected to

considerable seasonal and annual fluctuations. One of the key coastal-marine objects for studying the accumulation of elements in mosses 1s the Curonian spit, a sand depositional active landform in

the south-eastern part of the Baltic Sea. Its natural systems feature high biological and landscape diversity with mosses dominating and forming the environment of a number of its ecosystems.

marine ecosystems as well as plant and animals communities.

MATERIAL AND METHODS. The Curonian Spit is a curved sand bar separating the Curonian La-
goon from the Baltic Sea. The Spit 1s a UNESCO World Heritage Site located in the territory of two
states, the Republic of Lithuania and the Russian Federation. The total length of the Spit within the Rus-
sian Federation is 46 km with forests covering 72% of its territory.

The combination of variuos landscapes, including sand dune complexes, different types of forests,
coastal water ecosystems, moraines, and raised bogs, creates great biological diversity that provides in-
sight into important long-term environmental processes of the development of terrestrial, wetland and

To investigate the accumulation of trace and other elements in mosses two sampling sites were selected on the
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cial sand dune. Moss samples were collected from various substrates: soil, tree trunks, sand, decaying wood, and peat.

territory of the Curonian Spit (Fig. 1). Each of the sites has three identified biotopes. At the proximal end of the Spit, they include green-moss and pine
forests, alder carr and Svinoe raised bog. In the sampling site in the centre of the Spit, there 1s green-moss and pine forests, alder woodland and an artifi-

X-ray fluorescent spectrometry was carried out using Spectroscan Max G (Spectron, St. Petersburg, Russia) to determine their elemental composition.
This allowed determining at a voltage the concentration of 8 elements (Fe, Mn, Zn, Ni, Br, Sr, Rb, Ca). Due to the limit of detection of the spectrometer
this technique allows for determining only these elements with the margin of error. The results of the analysis were monitored using certified reference

—o T The descriptive statistics method (table 1) and principle component analysis were applied to the elemental concentration data set to explain variations in

the data and their origin.
Figure 1. The explored area in Curonian spit.

Table 1. Descriptive statistics of the concentration data (mg/kg, DW) in moss samples of two plots in Curonian

Spat.
The species composition of mosses at the plot 1: Hypnum sp., Brachythecium sp., Mnium EL Mn Ni Zn Br St Rb Fe Ca
hornum, Plagiomnium undulatum, Pleurozium schreberi, Dicranum polysetum, Leuco- |Plot 1. Number of samples — 12. Saturation - 11/Plot 2. Number of samples — 16. Saturation - 12
bryum glaucum, Sphagnum magellanicum, Sphagnum rubellum, Pleurozium schreberi, ,
: min 15,4/21,8 0,414/0,811 | 18,8/19,9 1,63/0,888 |<1,88/0,454 {0,579/0,996 | 136/162 1614/2482
Sphagnum cuspidatum, Sphagnum sp. (green).
The species composition of mosses at the plot 2 Hylocomium splendens, Pleurozium |max 271/276 4,05/52,2 54,6/69,8 15,6/14,7 21,8/26,1 481/30,7 656/2530 1017/10738
D p . Rivtidi .
schrebert, Dicranum polysetum, Pseudoscleropodium purum, Rhytidiadelphus triguetrus, [ 0= 193 4995 [ 148208 [20.828.1 |3352.67 1562107 |10.8/5.46 |257/328 | 3482/5928
Plagiomnium affine, Hypnum cupressiforme, Polytrichum formosum, Syntrichia ruralis,
Ceratodon purpureus, Bryum argenteum (mixed), Brachythecium albicans. mean 97,4/117 1,73/7,53 33,3/32,8 4,65/3,91 8,00/12,7 49,5/7,39 323/480 4689/6299
Table 2. Contamination factor of mosses in biotops of Curonian Spit SE 22,3/20,9 |0,310/3,16 |3,27/3,37 1,11/0,865 |2,13/2,29  |39,3/1,74 | 47,4/143 819/702
lassificati
and classification SD 772/83,7 | 1,08/12,6 |11,3/13,5 |3.83/3,46 |7,409,16 |136/6,95 | 164/573  |2837/2809
cle- CF/Classification
ments Plot 1 Plot 2 CV, % 79/71 62/168 34/41 82/88 86/72 275/94 51/119 61/45
Alder Green Raised Alder Green Artificial
carr moss 0 wood- moss sand dune o estimate the degree of contamination (table 2) in the Kaliningra
bog d dd To estimate the degree of cont tion (table 2) in the Kaliningrad
fli’)fé:t land fglrré:t region, the contamination factor was calculated according to the fol- Artifiial sand dune {p2) - N
. ) Alder woodland (p2) [ L]
Mn |2,0/C3 |3,2/C3 |2,9/C3 |3,0/C3 |6,1/C4 |12/C2 lowing formula: ] N pz ——
Ni  |2.9/C3 |1,4/C2 |42/C4 |55/C4 |43/C4  |31/C6 c, reen mossandpnetoreste2) 1 ol e b
Zn | 1,9/C2 |2,2/C3 |1,2/C2 |2,1/C3 |1,4/C2 |1,3/C2 = Raised bog (p1) I |
Br 3,2/C3 2,6/C3 3,1/C3 3,0/C3 1,2/C2 2,9C3 : : : : : Green moss and pine forest (p1) | e
For interpreting the results, six categories corresponding to CF val- ,
Sr 4,3/C4 1,1/C2 0,8/C1 2,9/C3 0,7/C1 5,0/C4 , .. Alder carr (p1) | .
Rb 22/C3  142/Ca  123/C5 35/C3  11.8/C2  10.8/Cl ues were introduced. CF 1 means no contamination (category C1), 1— a0 a0 & g0 100 bo 160 160
o 23,03 112,02 111 [14/ca o9/ c1 1a3/ca 2 suspected contamination (C2), 2—3.5 slight contamination (C3), 3.5
Ca 46/C4 |2.1/C3 |1.4/C2 [3.5/C4 [1.7/C2 |5.1/C4 —8 moderate contamination (C4), 8-27 severe contamination (C5),
average | 2. 4/C3  |2,2/C3 |4,7/C4 |[3,0/C3 |[2,3/C3 |7,9/C4 and 27 extreme contamination levels (C6). Artificial sand dune (p2) &
Green moss and pine forest (p2) \ \
To 1dentify the relationships (linear dependence) between the elements in bryophyte samples, a correlation matrix was calculated. It shows Alder woodland (p2) I
slight correlations <0.3-0.4; high correlations — 0.5-0.75, and significant correlations >0.75. A negative value means that introduction of one Raised bog (p1) - FE ®Mn fFe ©Cax10M1
element leads to decrease in another. It is essential to take into consideration only significant correlations: at p = 0.01 and at p = 0.05. A signif- ~ Sreenmosandpineforest{p)
. . . . Alder carr (p1) = | \
icant positive correlation (r*> 0.75, p = 0.01) was found between Fe and Ni, Sr, and Ca. i
0 500 1000 1500 2000

High positive correlation (r>> 0.5) at p = 0.01 was discovered between Br-Fe and Sr-Fe. A moderate positive correlation (r°<0.5) was estab-

lished between Br-Sr, Ni-Sr, Fe-Ca (p = 0.05) and a negative correlation was observed between Mn-Br, Mn-St (p = 0.05). This may be indica- I 2. Accumulation of microelements by different

. .. . . . . . L . biotops mosses (average, ng/g DW) in Curonian spit
tive of a common source of contamination. The correlations are presumably associated with wind transport, atmospheric deposition, marine P ( 8% HES ) P

acrosol, and leaching from plant residues.

e

CONCLUSION
1. The study established spatial differences in the accumulation of elements by mosses of similar biotopes at the proxi-
mal end and in the central part of the Spit. The concentration of the elements 1s higher in mosses of the proximal end of

the Curonian Spit.

2. Mosses of different biotopes are prone to accumulate certain elements more intensely than others. For example, man-
ganese accumulation is typical for pine forests; nickel, strontium and iron for sand dunes; rubidium — for raised bogs.
The study established the high affinity of Brachythecium sp. to zinc, of Sphagnum sp. to bromine and rubidium, of

\ | Brachythecium sp. and Cerotodon purpureus to calcium, of Pseudoscleropodium purum to manganese, of Syntrichia ru-
whose results

allowed us to derive three main factors to be further interpreted as source
categories contributing to element concentrations at the sampling site. Ex-

ralis to nickel, strontium, iron.
3. Most of the territory of the Curonian Spit is the low pollution area. The level of trace element and calcium contamina-
tion in the Curonian spit is estimated on average as C3 (slight contamination).

amining the factor profiles, 1.e., the loading of elements and other varia- 4. A positive correlation was established between the accumulation of Fe and Ni, Sr, and Ca; Br-Fe and Sr-Fe, Br-Sr, Ni-

bles after varimax rotation, identified the source categories. The first fac-

. ) , . , . St, Fe-Ca in mosses. It indicates the same origin of the elements. The correlations are tentatively associated with wind
tor accounting for 38.6% of all variables 1s characterized by input of nick-

transport, atmospheric deposition, marine aerosol, and leaching from plant residues.

el and iron that may be caused by wind transport and atmospheric deposi- 5. The principal component analysis also shows three factors possibly affecting the accumulation of the elements stud-

tion explaining its presence in the artificial sand dune. The second factor

. . . . . . . ied. The first factor is characterized by accumulation of nickel and iron. It can be associated with wind transport and at-
(22.9%) 1s associated with accumulation of zinc, strontium and calcium,

mospheric deposition which can explain its presence in the artificial sand dune. The second factor is associated with ac-

which may indicate the plant origin of these components, that is leaching cumulation of zinc, strontium and calcium, which may indicate the plant origin of these components, that is leaching

from leaf litter. The second factor is characteristic of alder carr. The third
factor (18.1%) influences the accumulation of bromine and rubidium and

from leaf litter. The second factor is characteristic of alder woodland. The third factor influences the accumulation of

T . . bromine and rubidium and manganese decrease. It i1s probably connected with marine aerosol. This factor shows high
manganese decrease, which is probably due to the influence of marine

. . . . values in all biotopes.
aerosol, high values of this factor appear in all biotopes.




ATMOSPHERIC DEPOSITION OF HEAVY METALS IN SLOVAKIA

Author(s): Borovska J.1, Matej Florek?, Katarina Gerhatoval, Toma§ Rusiak!

The representative moss samples for the last completed Survey 2015/16 were collected

on 68 sampling plots. The network of moss monitoring plots has been developed since satore 9 i
1990 in a design to cover the whole SK territory in a grid of 16x16 km. In the current --."':“ O L Rty
Survey 2020/21 were collected mosses on 58 sampling plots so far. The collection will - _-;,..-_? d "’7 s M.-' R : l ¥y
be continued. &l FER N ST 2N
Mosses collected in the last Survey were analysed in Joint Institute for Nuclear Firo- o 2, AN <3 "-'::-__'31-,‘-,:“ S
Research in Dubna, Russia by INAA method and in National Forest Centre in Zvolen, ,‘;‘;‘ :-. 'i’,'«".,‘j{- ‘ L S ' o 58S
Slovakia were analysed N by EA method, Cu, Cd, Pb by ETA AS method. : ;'_"‘ v ‘. ' o ST o
In the last Survey was detected high mean value of nitrogen deposition (20,7 g/kg) in ‘}5“'_‘ : ,
the territory of SK ranging from 8,52 to 39,6 g/kg. Increased depositions of mainly .
reactive nitrogen compounds cause ecosystem eutrophication and may cause loss of Fig. 1: Map with sources of pollution (red), areas with high
sensitive species and disrupt ecological stability. pollution (blue) and sampling points (white).
Median mg/kg In Slovakia many pollution sources are overlapping (fig.1).
1000000 AL As cd cr Cu Fe N sb v Zn He Among the most significant anthropogenic sources belong
AL e power stations located in the Upper Nitra and Vojany.
L 100,00 e St Metallurgy, nonferrous ores processing and cement factories
. 55,35 located in Central Spis, Central Pohronie, in the area of RoZnava,
. o e and Lower Orava. Dumps of stone chips, manufacture of basic
¢ tom s o6 . 5,66 metals and fabricated metal product, chemical and military
| ' 220 1,50 products located in Snina, Strazske, Stropkov, Volovské Mts.,
s P ot - Kremnické Mts. and Stiavnické Mts. Aluminium factories located
010 0% o 0.22 —lE in the area of Ziar nad Hronom.
2000 2015 o ’

Linstitute of Landscape Ecology SAS, Nitra, Slovakia,
Fig. 2: Compared median concentrations of selected heavy metals in mosses in 2000 and 2015. 2Comenius University, Bratislava, Slovakia, e-mail:
jana.borovska@savba.sk



CAN Hypnum cupressiforme BE EASILY FOUND WITHIN URBAN

/T AREAS? — A CASE STUDY IN SERBIA 1 10 VEGETATION |
o Y 34th Task Force Meeting

Yoy sa®

[li¢ Milos, Igi¢ RuZica, Cuk Mirjana, Sikuljak Tijana, Vukov Dragana

University of Novi Sad, Faculty of Sciences, Department of Biology and Ecology, Trg Dositeja Obradovica 2, 21000 Novi Sad, Serbia, milos.ilic@dbe.uns.ac.rs

Why?

Passive biomonitoring of air quality using pleurocarpous bryophytes is well established in Europe, and implemented in heavy
metal surveys within ICP Vegetation Programme. According to the monitoring manual, the sampling sites are
representatives of non-urban areas. But, what about urban areas? Large cities in Serbia have developed good air pollution
monitoring, but it is hard to establish an instrumental monitoring network with high resolution. The major problem of
passive biomonitoring in urban areas is lack of recommended bryophyte species due to their vanishing from these sites. On
the contrary, urbanization creates preconditions for the existence of specific microhabitats, which can be inhabited by
bryophytes. Bryophytes can be abundant in urban areas due to the absence of competitively superior vascular plants.

Aim
In this research we wanted to answer to the following question: Whether recommended bryophyte species can be easily
found in urban areas (towns and villages)?

How?

The following species were object of our interest: Hypnum cupressiforme, Hylocomium splendens, Pleurozium schreberi,
Pseudoscleropodium purum, Abietinella abietina, Homalothecium lutescens, Homalothecium sericem within 34 urban sites
(towns and villages) of Fruska gora Mountain (Northern Serbia).

Results

v' Hylocomium splendens and
Pleurozium schreberi were
not recorded at any of the
investigated sites. This is
not surprising since these

. -Hypnum cupressiforme

O q q
) NEST o . o - ‘ species prefers coniferous
Banostor: Beoginws - Raksvac o. !
AR g ) o BukoVac HiSremski Karlovci forests or very humid,
S Stari Ledinci b L 15 T .
; ¥ lpam “ S swampy habitats.

Privina<glava > el ¥ The most common species
g o o . Grgéteg H . di
Erdevik ol @S Vrdnik was H. cupressiforme and it
‘o Divos o fi: ) was present at 18 sites. The

Bingula Jazak Irig . .
\be fact that this species can be
g frequently found in
R |nve§t|gateq sites |§ a good
® Abjetinella abietina starting point for its usage
o Homalgtheciiteseeos in passive biomonitoring of

® Homalothecium sericeum . . . .
® Pseudoscleropodium purum alr po||ut|0n Wlthln Urban

areas. The absence of this
species from remaining sites
was probably influenced by
. various human activities
e b and urbanization.
Rakovac - Bukovac ¥Bukovac . v’ Pseudoscleropodium purum,
5 Abietinella  abietina and
Homalothecium  sericeum
were found on 2, while
Homalothecium  lutescens
on 3 sites.

S o
Erdevik WeSimir Vrdnik

Hypnum cupressiforme can be found in majority of urban sites, therefore it can
serve as biomonitor of air pollution within these areas.

How the lacking of this species can be overcome? “Moss bag” technique can serve
as a good alternative for such obstacles.

This research is suported by Ministry of Education, Science ad Technological development of the Republic of Serbia, Grant No. 451-03-9/2021-14/ 200125
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Atmospheric Metal Load By Mosses During Pre-Lockdown and Lockdown Pandemic Period

Saxena DKl, Saxena A’

BACKGROUND AlM

Bryophytes (mosses) respond quickly to environmental changes. Their The present study aims to measure the changes in atmospheric metal load using moss analysis during
small size, ability to survive under varying weather conditions and the two phases of the COVID-19 pandemic (pre-lockdown and lockdown period) and to establish their
unwaxed surface makes them suitable to be used for biomonitoring of relationship to the environment.

atmospheric metals’. Based on these characteristics, the authors
demonstrate a possible relationship between metals accumulated in

mosses and their presence in the environment. The biological monitor e el metatoad o e lockdoun (205 end eckcont rlure 2 Almorts metalload i pre fockdown (2019) andlockdown
was used which does not require expansive instruments, manpower and no C
power supplyz. . 20501 20
A nationwide lockdown was announced by the Government of India in 16.441
March when industrial functioning and vehicular movement came to a ) :
standstill. In view of the lockdown, it was the intention to investigate how 10 7 866 f““ 5.478 Image 1. Brachythecium moss”
much effective the mosses are for assessing the pattern of atmospheric : . s i 5 5 82¢ 5,762
pollution SpECially metals. ; . i :ﬁgﬂ-m % ﬁﬂ-ﬂﬂﬁ lﬁ? 0.049 . . D " :Emﬁ?l e 0.502 ﬁﬂ.m‘a? =22 0,036 ?-‘ILEJ I Figure 3. Percentage decrease during lockdown.
1 : ; .ﬂ : , ? : 1 : : ﬂ : ) : : e p
METHODS M Pre-lockdown M Lockdown M Pre-lockdown M Lockdown 19,]
The study is based on an average metal load measured from moss e, et € o B e o, B et 5 8
samples. Brachythecium kamounense and Isopterigum elegans were 2
harvested from study areas during two different time periods. The routine .
moss samples were transplanted for monitoring of atmospheric metals in DISCUSSION
the first and last week of March 2020, when the lockdown also 1@
commenced. The exposed moss transplants were harvested in August A drastic fall in metal accumulation in moss samples measured during the complete lockdown period
2020 and were transported to the lab for metal analysis from two cities, could be due to a very minimal or no vehicular movement, halted operations of the factories and
Nainital and Almora. The metal data obtained from the analysis of these construction sites which led to a shutdown of the major polluting sources. Due to quick response to
moss samples belonged to lockdown duration which were compared with atmospheric metal load, mosses can be considered as the best inexpensive method for monitoring of
moss transplants already analyzed from pre-lockdown periods of March atmospheric methods. o e
2019 to August 2019.
ACRONYMS AND REFERENCES FINDINGS T e
o cooteneum elesans. 8. Brachythedium Kamounens The study revealed that the metal level dropped sharply immediately after the lockdown and the
b Zechmelser . & Dimbock T Hulber, . Samp; W 12007 Assesin arborne poluion effctson bryophyies  fesson eamed trogh ong-term concentration of pollutants touched the saturation level within a few days, beyond which probably
2, Wl B T Uertaali, Feameitts (L Gomel o 2 Foresyare Yl Tometens i Pepot A, 2056, Asi o Menehoiinersnelkses gtk further decline was not possible. The study confirms the application of mosses for the monitoring. The
1 oshycs i inla 2010 Lt ey 17, 202, ot Mo 3 155200X2080hecacbchara i results further strengthens the study proving that mosses as a biological monitor of atmospheric metals & Ministry of Environment & Forest

g_’: s Government of India

ACKNOWLEDGEMENT appears to be an adequate method for monitoring of atmospheric metals.

1. Ministry of Environment, Forestry and Climate Change, India.
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Evidence of ozone-induced visible foliar injury in Hong Kong using Phaseolus vulgaris as a bioindicator
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Institute of Environment,

Energy and Sustainability, CUHK

UK Centre for

HEFLKEF Ecology & Hydrology

The Chinese University of Hong Kong

Felix Leung, Amos P. K. Tai, Jacky Pang, Timothy Lam, Donald Tao, Katrina Sharp O

Methods Results

Abstract Genotype development of Phaseolus vulgaris from Burkey et al., (2012) Count for Count for sensitive X palee
Hong Kong is one of the most densely populated cities in the world, with yp pme 9 ) y N ' resistant genotype genotype
. . . selected from the United States Department of Agriculture, Agricultural
millions of people exposed to severe air pollution. Surface ozone (O;), R H Servi e Il e e 58 (32) 74 (81) 639 <005
mostly produced photochemically from anthropogenic precursor gases, is esce)arc er\_"fe't R193 and O e S156 R
: . e Oz z .
harmful to both humans and vegetation. The phytotoxicity of ozone has one resistan an one sensitive Mean for resistant  Number of Mean for Numberof  todue  poalue
.. genotype +1 ¢ SD  replicates for  sensitive genotype  replicates for
been shown to damage plant photosynthesis, induce early leaf death, and Original genetic cross resistant #10SD sensitive
retard growth. We use genotypes of bush bean Phaseolus vulgaris with Oregon-91G (5) x Wade Bush (T) Bean dry 021+ 0.06 128 024 0.05 136 447 <0001
various degrees of sensitivity to ozone to investigate the impacts of eig
ambient ozone on the morphology and development of the beans. We use »L Tv!aibm 2.09+ 155 12 269+ 1.85 12 0.84 0412
. . .« . . . . weight per
ozone-induced foliar injury index and measure the flowering and fruit F, and F, generations evaluated for injury plant (g)
production to quantify the ozone stress on the plants. We expected that DO AR AN ST IO Seml it ,
L . . Maxintum 8.01+2 12 127+ 6 12 -2.55 <0.001
the ozone-sensitive genotype would suffer from a reduction of vyield. l n;mbmf
oy . . OTers
Results, however, show that the ozone-sensitive genotype suffers higher

ozone-induced foliar damage as expected but produces more pods and
beans and heavier beans than the ozone-resistant genotype. It is
postulated that the high ozone sensitivity of the sensitive genotype causes
stress-induced flowering, and therefore results in higher bean yield. A
higher than ambient concentration of ozone is needed to negatively
impact the yield production of the ozone-sensitive genotype. Meanwhile,
ozone-induced foliar damage shows a graduated scale of damage pattern
that can be useful for indicating ozone levels. This study demonstrates the
usefulness of bioindicators to monitor the phytotoxic effects of ozone
pollution in a subtropical city such as Hong Kong.

Introduction

Air pollution in Hong Kong

* Main source of ozone precursors are from vehicles, shipping
and pollutants from southern China

* Poor visibility affect tourism and investment

e Air pollution causes 1600 premature death every year

* Loss of productivity and business costs HK S11 billion every year

* Ozone concentration is highest in Autumn when it is dry and
with lots of sunny day

‘Seeing is Believing’

Ozone injury on Phaseolus vulgaris
(common bean)

Bean Biomonitoring Protocol

ICP Vegetation, 2018

0% injury (none)

Random inbred lines advanced to Fg
selecting material for growth similar to
Oregon-91G parent.

v

Lines selected for differences in ozone response.

R and S “pairs” established based on similar
mature pod/seed yields under CF conditions and
differential response to ozone.
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We compared the differences between O, sensitive and O, resistant beans by quantifying the O,
injuries on leaves. We measured the number of flowers and pods developed. We harvested the
beans when 50% of the pods had turned brown.
We followed the statistical analysis performed by Hayes et al. (2019), who tested if the proportion
of leaves per injury category varied with the genotype of the bean. We used the “multinom”
function in the “nnet” package in R to perform a multinomial logistic regression models on the
relationship between leaf injury and genotype.

100%

80%

60%

40%

% of total leaves

20%

0%

100%

80%

60%

40%

% of total leaves

20%

0%

Resistant genotype

5 6 7 8 9
Sensitive genotype

5 6 7 3 9

Weeks from germination

B Noinjury B<5%injury ™ 5-25% injury

10

Discussions and Conclusions

The overall results show a higher average vyield for the
O;-sensitive beans than the resistant ones, however,
the difference was not statistically significant, possibly
due to the small sample size of plants.

11

>25% injury

12

12

This overall result is consistent with the study by
Elagbz & Manning (2005), in which the sensitive
genotype produced heavier beans with a higher
variation in bean weight and number of beans per

pod.

The O, concentration in Hong Kong is high enough to
induce foliar injury and the stress-induced flowering
and fruiting for sensitive genotypes, but not high
enough to create significant yield losses.
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Response of gas exchange, biomass and nonstructural carbohydrates (NSC) allocation in Indocalamus

decorus to experimental atmospheric O, enrichment in a suburb of Beljing, China
Li L.12, Jingling L.%, Xiaoke W.**
1Co-Innovation Centre for Sustainable Forestry in Southern China, College of Biology and the Environment, Bamboo Research Institute, Nanjing Forestry University,

Nanjing 210037, China. E-mail:lili028@njfu.edu.cn;2State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beljing 100085, China. E-mail:Wangxk@rcees.ac.cn

introduction _ Resus

® The summer O, maximum concentration in ® O, control - pient [0
C. . e average ambien
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 The results showed that the total biomass was reduced by 39.0% and
46.6% in AA+70 and AA+140, which was mainly induced by the
significantly reduction of new rhizome, rhizome root and leaf,
respectively.

e Comparing with root and leaf reductions induces by elevated O3, new ® Li Li is looking for a post-doctoral position with scholarship. F
rhizome performed the most serious reduction by 47.57% in AA+70 E2)
and 61.09% in AA+140.

«  AA+70 and AA+140 had no significant differences. Root/ shoot ratio enrichment on tree phenology and physiology in UMass, Amherst.

had no significant change among three treatments. ® Welcome to email liliZ381741@yeah.net for my CV.

® Li Li also has experiences working on the effects of CO,
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Falk S., Vollsnes A.V., Emberson L., O’Neill C., Eriksen A.E.B., Stordal F., Berntsen T.

Characterizing subarctic biomes for land
surface modeling of pollution and climate risk

Abstract. We assess the importance of key meteorological variables and air pollution profiles on modeled susceptibility of sub-
arctic vegetation to ozone. We Iinvestigate differences in uptake of ozone using the DO3SE model, for typical vegetation types.
We find that bespoke parameterization Is essential for an accurate estimation of Phytotoxic Ozone Dose (POD) and assess-
ment of damage risk. The use of a subarctic parameterization suggested an improvement in risk assessment as POD values
are increased In 2018; corroborated by evidence of visible injury in the NIBIO Environment Centre Svanhovd ozone garden [1].

Classification of subarctic climate

and ozone profile
e NIBIO Environment Centre Svanhovd, Pasvik river valle
e Atmospheric monitoring (e.q. temperature, precipitation,

global irradiance, wind)

Significance of climate anomalies
in 2018/19 growing season

¢ Blocking pressure system (2018) over Scandinavia [2]
e Most extensive fires in central Sweden in younger history [3

. tori 1 el e e = e [ Es ® Temperature ® Precipitation
* Ozone monitoring (2018/19) 1 Bm | CTTTIEN « 2018 warmer than ave. (May—Sep) « 2018 below ave. (May, Jul)
— Regular subarctic climate (Dfc) . ' S e 2019 warmer than ave. (May,Aug/Sep) < 2019 below ave. (Sep, Oct)
- £ e 2019 colder than ave. (Jul/Aug) ® Ozone
¢ Temperaturg _ 5 e Global irradiance » 2018 higher than ave. (Apr/May)
* 5 consecutive month below freezing 2018 higher than ave. (May, Jul) « 2019 average

e 2 month above 10°C (July, August)
* Tmin= —42.20C, Tmax = 29.4°C
® Precipitation

2019
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* Relatively dry (383 mm annual mean) I T i *> A R | N ;
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Subarctic vegetation
climate adaptation — ozone susceptibility?

e Short growing season — optimization of CO2 uptake
¢ Midnight sun conditions — suppression of night time repair]|
¢ Temperature acclimation — cold tolerant, sensible to heat

¢ Cold soils — low nutrition (e.g. nitrogen, phosphor)
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Global radiation (Wm™2)
3
(o]

o
1

0 2000 4000 6000 8000
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Climate change [9] Other factors

— Higher (night time) temperatures o Wildfires

— Earlier and longer growing season ® Photochemical conditions for Os
— More frequent heat waves formation

— Increase in nutrient availability ® Anthropogenic activity
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Bespoke/hypothetical PFT
Norway Spruce

Phytotoxic Ozone Dose & critical leve

Norway Spruce
¢ Model stomatal ozone uptake (DOsSE model [7]) - POD:
e MM parameterizations vs bespoke response functions

Assumptions

e Connection between Probability Density Function (PDF)
of climate variables and stomata response functions ¢ [nvestigate 2018/19 growing season

e | arger enclosed area — optimized response e Critical level for 2% reduction in total biomass [4]

¢ Plants optimize carbon sequestration B I T = S ¢ Deduce maximum systematic uncertainty

¢ Esto X An o EIevated P0D1 in 2018 compared to 2019 1I‘
(4 mmol m2 PLA)
Temperature Boreal +37%
Cold +22%

0.09

EEE May-Sep (1992-2000) —— evergreen
0.08 4 E——] May-Sep (2011-2019) --- evergreen boreal

e Start with mapping manual (MM) B i |
parameters [4] =

@ Critical level for Norway spruce were
- breached in both 2018 and 2019
@ Default parameterizations[4] may not

nunn
o—
°

=
(=]

® Bespoke response functions oos o5 sufficiently describe vegetation adapted to Light PPFDO.8 (—) +11%
« Temperature inspired by [6] e . _0_6¢ cold and boreal environments (c.c. [8]) ! o
e cold tolerance - Cold 0.03- A XS NN ® [arge systematic uncertainties (31—53)% | PPDFL.2 (+) —8%
e cold tolerance + heat intolerance o ANNNNNN o4 ; ® Response functions impact on POD: C Soil water potential on No response
f - 0.2 O —_ 0
—~ Boreal "1 AR RANANARN | | X T_emperature 515 S8 Max. sys. uncert. Boreal+PPFDO0.8 +53%
* Light intensity threshold 000 L= " - = . Light (—8—11%)
.« 20% lower — PPFDO .8 T(°Q) * Soil water potential (weak) .

............................................................ 2018 e SWP=off
-== 2019 o SWP=on

May-Sep (1992-2000) —— evergreen
] May-Sep (2011-2019) --- evergreen PPFD1.2
evergreen PPFDO.8 |

* 200/9 higher - PPFD1.2 @ Coordinated experimental validation of
 Growing season (2018/19) i bespoke/hypothetical boreal PFTs

 MODIS photosynth. data (1x1 km) T e | ® Automation of acclimation (machine learning?)
e SeNorge.no snow melt data i Pl o. " @ Influence of midnight sun conditions?

5

N
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e PDF from climate data for growing = . . | | ©2021 S. Falk . £ N
season (May—Sep) for 1992-2000 and " RS, | 3 } \ i
2011-2019, respectively 515 o + =
a
o}

Ongoing climate change

® Temperature PDF shifted towards higher temperatures
® Light PDF shifted to lower max. intensities

® Vapor pressure deficit has already become a

limiting factor

Critical level
51 2% reduction in
total biomass

L]
Boreal
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