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Major pollutants in air

PCB 4,0n Dioxins PCB
PAfIOz GasesCO; Particulate
S
o dioxifs Matter - PM




Background/Problem statement:

e - Particulate matter (PM) are harmful for man, being
responsible for various allergic, respiratory and
cardiovascular systems diseasis including cancer of both
- PM is the 2nd after nicotine factor causing lung cancer
- PM, on average, shortens Europeans life expectancy by
8 months, in cleanest part like Finland only by 4 months

but in some sites in Europe even by 3 years (Silesia, Poland;
Po Valey, Italy; border Belgium and Germany).

Challenge(s): Improving air quality and reduce human
health risk by phytoremediation of PM

from the air
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Objectives of our studies were/are to:

() compare genetic ability of various plant species in PM
capturing

(i) estimate potential of selected species for ,harvesting” PM
from alir

(i) evaluate effect of PM presence on leaves on leaf vital
processes and

(iv) using plants to clean up air in places where we live, work
and play including indoor

Involvement in WP3 of this COST Action
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Current activities:

(1) Measurements of PM accumulated on leaves of selected, for
urban areas, 22 trees species exposed to nearly the same level
of PM in air

(1) Searching for relationships between amount of PM
accumulated on leaves and selected leaves characteristics:
amount of waxes, leaf shape, hairiness
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Concentration of PM in the air in 3 locations used in this study
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Current activities:

(i) Comparative study on amount
of PM accumulated on leaves of
7 selected plant species grown | ZaEgEe
in locations varying in the level (SIS
of PM (high/ medium and low) in ‘
the air (locations as above)

(iv) Evaluation of the effect of PM
on leaves functions based on
some physiological processes
on leaves of 7 selected plant
species grown in locations MG A S
varying in the level of PM — ge i REEY

. Physocarpus ) i o e
(locations as above) and | ricaeronein [EEEISTIRERS

M | Spiraeajaponica

Forsythia xintermedia
I AT A 11

(v) Estimation of the potential of
selected species for PM
,harvesting” PM

from air
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LBRH of WULS is eguipped with: apparatus for PM,;, and PM, -

ccosE

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY 8



Aspirator Bravo Plus HV

measures PM,, and PM, 5 in the air

Im3 of air on WUSL campus contains :

PM,, - 34,6 yg m-3

PM,5 - 29,0 yg m-3

UE norm:

40 pg m-3 average per day in year

50 pyg m-3 maximum in day during 35 days a year
By 2020 it is planned to have limit of 20 yg m-3




Equipment and utensils used for PM measurements

® O O

Clean 10pm  2,5um

Filters with collected PM




Equipment for evaluation of efficency of photosynthetic
_apparatus and plant water status

Portable Photosynthesis System LICOR model 6200 (A) and 6400 (B)
(Lincoln, Nebraska, USA)

Chlorophyl Meter
CCM 200,
OPTI SCIENCES, USA

Fluorimeter Handy PEA, (Hansatech, UK)



Achieved results:

Particulate matter and waxes deposited on trees leaf surface (ug cm-2)

Species T :/‘I/\\Az,,r) S Waxes
M Quercus rubra 12,0 2,8 14,8 110,6
E Populus simoni 27 4 9,9 37,3 86,5
Betula pendula 343 95 43 8 645,7
S "‘ Pyrus calleryana 334 10,0 43 4 157,2
Sl Fraxinus excelsior 23,2 5,6 28,8 94,9
4;\:5 Sorbus intermedia 31,0 11,4 42 4 91,0
: ¥ Corpus alba 15,5 5,3 20,8 122,3
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Amount of particulate matter deposited
on leaf surface and in waxes of 22 tree species
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Amount of waxes (ug-cm-)
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on.

. (A) total PM with specifying of sPM and wPM, (B)

PM in size fraction 10 -100 um, (C) PM in size fraction 2,5 -10 um and (D) PM in

Horizontal lines represents average for locat

in ar

ion 0,2 - 2,5 um.

fract

Amount of PM on leaves of seven woody species grown at three locations
size

differing in level of PM

3 pjnpuad pjnyag bjnpuad bjnyag
- X112y DJ2PIH po1odof pepaids
i ipawLIBLUl SNqUoS DipaLIBLUL x DilfASIOS
& H
21uodol papuId: | DIP2WI24UI SNGUO b
1 vds = P quos =
2 2
2 2
DojuDdsIy x SNUDLD|g snijo1indo sndupsosAyg
DIPAWIDAUI x DIY4ASIOY Do1UDds1Y x SNUDLD|J
snijo1indo sndupoosAyg x1[2y Du2paH
i ojnpuad ojnyag ojnpuad pjnyag
N pojuodol vaDaIdS powodof paouaids
i DIPaWIBLUI SNQUOS DIPWIBIUL x DIYsASIO]
7 :
i DIPaWLIBIUL x DIYLASIOS 2 snijoj1indo sndupdosAyg |
7 :
S H
- D31uDdSIY x SNUD4D|g DIPaWIBLUI SNQUOS
b- H x112Y DI2paH x1[2y Du2pPaH
snijoindo sndupsosAyg DojuDdsIY x SNUDIDY
o pjnpuad bjnyag pjnpuad pjnyag
5 powodof pavards DIP3WIBLUL x DIYLASIOL
B Do1uDdS1Y x SNUDYD|g 31uodol DaDUIdS
| | £ E
- X112y vazpaH g iAW SNAUOS 5
£l =
< S
L PIp2WIa4ul sNquos snijo1ndo sndubsosAyg
K snijo1ndo sndupsosAug DouDdsIY x SNUD4D|
K DIPAWIRLUI x DIY4ASIOY 112y DuopH
4 < < 2 =S d -« ™ — o
2-W2.-6r1 2-W2.6rf
| | | p21uodof papaids
pjnpuad bjniag
= L
&
%
™ pjnpuad pjnyag
" X112y pU2p2H
=
E DI x DiASIOd
po1uodof paouids s
T snijogindo sndubsosAuyg o
DIpaWIBLUI SNGUOS M 2
2 2
2 DIPaWIBLUI SNGUOS
3 DIpaWIBLUI x DIY4ASIOY
X112y vazpaH
I Indo sndupsosAyyg C
J ooioden « smuooig
D3juDdSIY x SNUDLD|Y
pjnpuad pjnyag
3 bjnpuad pjniag
|| s <t
J po1uodof pavUIdS
7 powodof paoaids
DIPaWIBLUI x DIYLASIOL a
7 2 g
5 ]
g .
DIpaWILUL SNqUoS = PipuLIBIIL Snades £
£ s
=3 d d. AL
H 0o1uDdSIY x SNUDD|g snijo41ndo sndupoosAyg
d: x
I Indo sndubsosAyg b DIAUDCSIY = SnuDiDId
Ne]
i X112y vuspaH xHPY DepRH
- oinpuad oinsag pjnpuad pjnyag
K oorodof povards DIpaWLIBIY x DIYLASIO]
3 oipauLIBIL x DIiASIOL po1uodol papaIdS
7 5 B
I Do1uDdSIY x SNUDLD|Y s snijojindo sndupsosAyg 8
7 7 Z g
S
a " DIpaWIBLUI SNQUOS D1uDdsIY x SNUD4D|g
W X124 DUPPRH IpaULIBLUI SNQUoS
" Indo sndupsosAyg X112y DJ2PIH
(=) =3 [=3 ' o n ~o - o~ 4
8 8 € 8 =
2-W2-6rf
2-W2.6r1




ts

DIpPaWIB LI SNQUOS

- ©o1uDdsIY X SPUDLD|Y

X124 Da2paH
DIpaWIBLUL X DIYsASI0d

plants),

ouodol DavUIds
snijos1ndo sndupsosAyg

DIPaWIBLUL X DIYLASI0d

Nursery garden
Nursery garden

-
— | o31ucdof poDUIdS
7 oinpuad ojniag
-

oipouimius snases (S

snijo41indo sndupoosAyg
— pinpuad oiniog

DouDds1y X SnUDIDIg

ines represen

— x112Y pa2paH

DIPaWIR LUl SNqU0S

ions (iindividual

DIpaWIBLUL X DIYsASIO

snijo41ndo sndupsosAyg

DipawaLL SNGUOS
posuds1y x snuDLDIg

sn1jo41indo sndupoosAug
©D21uDdsIY X SNUDLD|Y

—
—= DIPaWIBLUI SNGUOS
— N N
. X112y Du2p2H
a N ©o1uDdsIy x SPUDLDIY
I — 2
DouDds1y X SNUDIDIY 2
LT poi1uodofl pabuids 8
< P =
I — g 5
o ] po1u0dofl DaDUIdS s
—| - snijosiindo snduboosAud = =
N N
S DIPaWIDIU; X DIYLASIO.
* am (= <112y pa2paH " N <
(-] Ko} L | 0 S
= oinpuad binyog
— 7 7 7 7 oinpuad ojnya:
d H — DIpaWJIBLUl X DIYtASIog InP Chatd
a I —
e S b poruodof pevuids DIpaWIR4U) SNqUOS
r S - orp oWl SRaUoS snijos1indo sndupsosAuyg
— < I
a i DIpRWIBIUY X DIYLASIOL DoIuDdSIY X SNUD4D|Y 5
8
o9 £ g
iy ooupdsiy x SNUDLDIY s DipaWUBLUl X DIYshsaog S
S > I O — s
&
9 —= o|npuad pjn1ag p|npuad o|ni2g
b “ u 7 7 7 7 X112y paspa po1uodofl papUIds
9 I
n r B snijo4indo sndubsosAyg X112y vuzpaH
“ s = s =) s s o " - o o
8 3 8 51 8 = 3
3 < S 2 =
O 1S 2 W O2H Jow
2 1-J4ID Jow 20D jowr
ojnpuad pjnyag
— | x12y Du2paH
n DIPPWIBLU) SNGUOS
a .I DIPAWIBLUI X DIYLASIO
oinpuad bini2g
2 pa1uodol DavaIdS &
po1uodof pepuIds W &
g 2
= L 2
2 Jindo sndupsosAug

DIPAWIBIU X DIY4ASIOS
bjnpuad pjnyag

between 400 and 600

Effect of PM level recorded in 3 tested locations on intensity of photosynthesis (A),
internal CO, concetration (B), stomatal resitance (C) and transpiration (D). Data are

h DIp2WJ21Ul SNGUOS 9
£ g
C g binpuad bjnieg =
. X112y u2pa2H = e
7 2
< i
s X112y Du2pIH
e o ©o1uodDl DaDUIdS
L=
DIPAWIBLUI SNGUOS
wn += 0 -
+ O copuodeny x mveso
n C snijo1indo sndubsosAyg
— | o — pouodol DaDAIdS
snijos1ndo sndubsosAyg
< —
N Cl —
M DIPAWIBLU) SNGUOS
-0 O
DIpaWLIBLIUL X DIYLASIO
— — - H ojnpuad piniag
5 B
o oo1ucdol DaDAIdS 3 =
0 :
£
a 9 n“ 1Indo sndapoosAyg
nu DoUDdSIY X SNUDLD|Y
a m r DIPaWIBLUI X DIY4ASI0 v
) Q ~ s s
> A x4 DuspaH
EIO T s om w8 omoa oo o
£ 8 <Q < 2 =
o~ © -~ o
wo s

S z-W 20D |ownrl




Permissible level of PM,: 40 Hg m-3 of air




Annual emission of PM,, in Warsaw ~ 4 ton
what means ~ 8 mg/m? of ground

Linden tree of 5 m in
height might
accumulate on leaves

~29PM10




INNOVATIONS:

* Using, for cultivation in man surroundings, plant
species with high ability for PM accumulation on
leaf’s surface and phytostabilization in waxes Is
recommended

* Phytoremedation of PM from environment, together
with toxic compounds condensed on them, Is
possible via plant biomass composting and
Incineration in controlled manner.
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Activities directions as future ACTIVITIES:

« Selection of plant species of high
phytoremediation ability and suitable for
cultivation in surrounding of roads with heavy
traffic

« Evaluation of usefulnes of plants for indoor
phytoremediation

ccosE
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CONCLUSIONS:

* Vegetation plays important role in uptake of
particulate matter from air

* Plant species/cultivars significantly differ in
ability to uptake particulate matter from air

 There are plant species which are able to
survive in polluted city environment without
Inhibition of crucial vital processes as
photosynthesis.

ccosE
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