LICHENS AS BIOMONITORS OF AIR QUALITY IN THE SOUTH COAST

AIR BASIN OF CALIFORNIA Evaluation Monitoring Grant # WC-EM-07-05
RIDDELL, JENNIFER'"2, Pamela Padgett?, Thomas H. Nash Il

1.Arizona State University, School of Life Sciences, POB 874601, Tempe AZ 85287, (jennifer.riddell@asu.edu); 2. USDA FS, Pacific SW Research Station, Riverside, CA;

Figure 1 Ei 1 and 2: Figure 2
o | o igures 1and 2: -
O H _ _ . N _t _ A _d Gross Photosynthesis of Ramalina menziesii in HNO3 Gross photosynthesis and Chlorophyll Content of Ramalina menziesii Tissue Fumigated with Nitric
ITrIC Cl 30 Fumigations , chlorophyll content of R. 25 Acid T
ve rVI ew Fumlgatlon Expe rlments S _ ti 9 £, Zﬁaﬂ menziesii in HNO, 2 o
umlga IONS 3 apay2s Tumigation chambers. = 2 22y 14
=20 Treated thalli showed = | EEN\ 0 Dey 28 N
. | 3 significant physiological =15 N\ [ O\
Lichens: Lichens have been used as O3 lovel B : oring ek |2 o
: : : : evels range > S|
biomonitors of air pollution for over a from 7 to 35 ug B HNO, fumigations (p< % J T
century, beginning in the industrializing hour averages forone  =° gnodolﬁﬁ,ig’gﬁ;ﬁfyﬁﬂfnﬁﬁ,ty . J
European nations in the 1850’s. Their month. (Winter 2006-07) =~ o === el i Bl was an important . L - . -
UserIneSS iS tled tO the faCt that IiChen Humid HNO3 Humid Control Dry HNO3 Dry Control mitigating factor. Humid HNO3 Humid control Dry HNO3 Dry control
species are differentially responsive to Figure 3 Figure 4
pO”UtantS, and IiChen COmmunity :: Gross Phot?S)glthesils: of {?al:?alina menziesii 3314 5 ChlorO_?ir;)s/IJ::2:Itr:]e:;taigjv::::lic:;:omnznziesii EEZ;Z E:;: O Day 28
composition changes readily with shifts Ozone ' o e e | G hesisand | :
. . . . . . = - 3 NN @ Day 56 S 23 - ) - il
n air quality. I\/_Ic_)nltorlng changes in Fumigations e = chlorophyll content of R. £, [ W E
lichen communities allows for early S e ; menziesilin O, fumigation £ -- //% § %%/ %
detection of potentially greater Z0ne fumigations 3 l I By S B = T
were conducted fortwo 8 Id not show significant . R L
ecosystem change due to air quality. e . months, and O; levels ~ * & L Prysloegieaedinein ¢ § % § % %
: - : response 1o ' :
However, for this type of monitoring to were 0, 60 and 120 0 | fumﬁgations_ ° // // // |
be effective, lichen responses need to ppb. - (Winter 2007-08) s bRy e 0 03 60 po 120 o
be calibrated to pollution levels. We used fumigation chambers' to conduct controlled Ozone Concentrations In Treatments
investigations of each pollutant independently and in : :
F 6
_ 2 x 2 factorial fumigations using the pollution sensitive P & Figures 5 and 6: |iure
Pollution: Ozone (03) and gaseous lichen species Ramalina menziesii. 03 X H N03 j: Gross P*(‘)‘;‘;’:Z’)‘("&f;‘; Ziﬁag?uarggi glen’:ies"i N ooayt | | Soee B syntr.1esis and . Chlomeuhrz:; Content of Ramalina menziesii Tissue -~
nitric acid (HNO.,) pollutants often co- Gas levels can be controlled in each of our ten i i — chlorophyll content of R. . S Day 18
: ( i o) P ' ' hamb llowing f ltiple levels of fumigati Fumlgatlons £ menziesii in O;x HNO; s R
occur in urbanized arid regions, as they SIS, Eloug] folr Ulip.e ©usls o HInigRITens: i fumigation chambers z
are formed by the same photochemical LIGHIEN EEIMRISS TEE > " Ozone treatment 52 =
: : : treated with a 2x2 2 " responses did not differ 25
reactions between mtr_ogen PXI_de factorial fumigation: 5 Z significantly from control §
(mostly from automobile emissions) and 80ppb Oj 80ppb O,X 8 fumigations, but was RN
volatile Organic Compounds_ Research HNO,, and HNO;, for = | 7 7 S|gn|f|cant|.y dlfferent from 05 |
the effects of O. and HNO. h 36 days. (Winter 2008- ; n _ A0y i Eiiers 0 \ \ \
on the efects o 3 an 3 as 09) HNO3 HNO3x03 03 Control (p<0.001). HNO3 HNO3xO03 03 Control

focused on toxicity to plants and
humans, and the toxicity of O, to both is
well established. Much less is known
about the effects of the individual
pollutants on lichen biology. This
research seeks to understand
independent and combined effects of O,
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the effects of ambient pollution under field
conditions. We transplanted Ramalina menziesii
(left), a sensitive species extirpated from the area
from pristine locations to moderate and high
pollution sites, monitoring them over the summer
and fall of 2007. The map (above right) of S.

We are also working with other species of
lichens to capture a better idea of
Figure 7: Gross photosynthesis of community requnses. _By developing a
transplanted Ramalina menziesi clear understanding of lichen responses to

thalli, which showed a sharp pollution, we hope to improve the
physiological decline after three
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