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Abstract. With the development of urbanization, ozone (O,) pollution is becoming more and more concerned in the world
including China in recent years. Ornamental grass species play an important role in urban greening and landscape design for
urban ecological construction. However, little information is known about the response characteristics of ornamental grass
species to O, pollution. An experiment was conducted to study the changes of the physiological characteristics in leaves of
two common landscape ornamental grass species: Pennisetum alopecuroides 'White' and Calamagrostis epigeios exposed to
the different concentrations of elevated O,(EO) : 80 nmol/mol (EO-80), 120 nmol/mol (EO-120) and 160 nmol/mol
(EO-160) in open top chambers (OTCs). The results showed that; (1) during the short term (7 d) , with the increase of
O, concentrations, the contents of chlorophyll and carotenoids in leaves of P. alopecuroides 'White’ showed a decreasing
trend compared with the control group, and there was no significant change for C. epigeios. (2) Net photosynthetic rate
(P,) and stomatal conductance (g,) of the two ornamental grass species leaves decreased significantly under EO-120 and
EO-160 for 7 d, compared to the control. In addition, the decreasing degrees of these photosynthetic parameters in leaves of
P. alopecuroides ' White' were larger than those of C. epigeios. (3) Under elevated O, concentrations, malondialdehyde
(MDA) content in leaves of the two ornamental grass species showed an increasing trend compared with that under the
control. When treated with EO-160 for 21 d, MDA content increased by 30.2% in the leaves of P. alopecuroides 'White'
(P<0.05), and 13.5% in leaves of C. epigeios (P > 0.05), which indicated that P. alopecuroides 'White' suffered from a
higher injury of membrane lipid peroxidation than C. epigeios under EO-160. (4) When treated with EO-120 and EO-160
for 21 d, soluble protein content in leaves of P. alopecuroides ' White' decreased significantly by 24.2% and 43.1%
compared with the control, respectively; and decreased significantly in leaves of C. epigeios by 19.03% and 22.9%,
respectively (P<0.05). (5) Peroxidase (POD) activity in leaves of the two ornamental grass species decreased with the
increase of O, concentrations, and the activity of superoxide dismutase (SOD) first increased and then decreased. (6)
Based on the comparison of physiological characteristics and the analysis of principal components, we found that that C.
epigeios was more tolerant to O, than P. alopecuroides "White', and the former could show higher value of application than

the latter, especially in O,—polluted urban areas.

Key Words: O, stress; ornamental grass; photosynthesis; physiological characteristics; principal component analysis
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Fig.2 Effects of elevated O; concentrations on the contents of chlorophyll and carotenoid in leaves of P. alopecuroides ' White' and
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Fig.4 Effects of elevated O; concentrations on malondialdehyde (MDA ) content in leaves of P. alopecuroides 'White’ and C. epigeios
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Fig.5 Effects of elevated O; concentrations on soluble protein content in leaves of P. alopecuroides '"White’ and C. epigeios
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Table 1 The eigenvalue of physiological indexes of two ornamental grass species under ozone stress

izt FRAE 6] 5 Eigenvalue

Indexs F a4 1 Component one F A5 2 Component two
FFIEE Characteristic values/X\ 3.96 2.34
TT#k#R Contribution/ % 49.44 29.29
ZRUBTHLR Cumulative contribution/% 49.44 78. 73
4% % £ i Chlorophyll content 0.76 0.35
K% N FE S & Carotenoid content 0.94 0.12
64 % Net photosynthetic rate 0.72 -0. 57
SFLRE Stomatal conductance 0.26 -0.91
N [ %5 i Malondialdehyde content -0. 65 0.35
Al M A & & Soluble protein content 0.91 0.15
ALY AL B Superoxide dismutase activity 0.20 0.93
1 E BT P Peroxidase activity 0.79 0.22

x2 WHEKRNEEN O,MERREEESTEN

Table 2 Comprehensive evaluation on the resistance of two ornamental grass species to ozone stress

» EO-80 EO-120 EO-160
2 - p p
Species (G HEF (G HEF (G HEF
Scores Rank Scores Rank Scores Rank
HAEIR B HL Pennisetum alopecuroides 'White' 0.92 2 -1.06 2 -2.55 2
BT Calamagrostis epigeios 1.15 1 1.05 1 0.49 1

CK: X H84H ( Control group) ; EO- 80 . KA S~ 80 nmol/mol (The ozone concentration is about 80 nmol/mol) ; EO- 120 RAMR R M 120 nmol/

mol ( The ozone concentration is about 120 nmol/mol) ; EO- 160 : 545 J&¥ & 160 nmol/mol ( The ozone concentration is about 160 nmol/mol )

3 itig
3.1 EUREE O, Wae xR Be AOUL BT I e B AR Y 2

IS A 8 R JEAR YOG A AR FH R OGS BRI A HLE IR ARGt b it 2 RIS M2 ML G B R,
Jeh R G FRERET AL GRES BRI, ok, Sk 0,0 S X e & (R & ik
TR ZEARRFSE RS B R (25 8 N RS S O, VR MY TR YA B B ARk X
FAE NRAEM SRR T2 G BN, IERE LRI 32 DGR W M S 1A 4 2 AV R IR  7E— e FREE |
TRAPOEA I G VR FIFESZ 21 3 AT BRIGUR 647 55 56 L FE MWk O, T, IR R R 4 32
i e O T BRI, R AR R RIS O, T iR FUBCUE , T BRI 1 4 ROS IORE 148 . AEMM K
ROS [BLER X4 R i UL , 51 SR 3 1 B s | WA Ak B b 5 ZE 3 B3 b ae w0, 6 1 30 3%
PRI PTUARE T, RETE — R O I SR SR AN IR, 33X 5 P DU AE ) X8 T & i i i o 2
RAH—HL

A&k (A W) AR IR S RN B 2 Y S B AR R AR o0 & iR R A A 7 9z —. K
AR, O, e B TH B BN ot SR, N Yu %5 (BT &30, 76 0,34 150 nmol/mol
JiiE N [ 45 ( Phoebe bournei) (BIZENHHE ( Machilus pauhoi) FZL G A2 ( Taxus chinensis ) WM F P, B2 N £ X
F45 2 % 26 [ AT (Monarda didyma) PR B, O, ¥ AE 120 nmol/mol FALEE 7 d B Jfar it - P, P4
WE TR, ARG WERM, 7 O, R 160 nmol/mol YA T HFILE F It P W EREAL, MY
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P O, it B AN G R EOEBR0CR T R, 235 50 S AL OCH K BRI 34n> , ARWF o8 25 R =W PRI 5%
SRS FEME O, BN A= 2 TREBE . SWRE O, BB AL OCH MMk B 21 0,4 A i A
6, 3SR X 30 B i 4 R g o T TR, L R R A A (A A A AR AR B AR OR B A G BRI
., Rubisco {5 P52 81 S 2 7 A #E CO, & ,FEOEAE ST

3.2 FEVREE OBt X P e AOUL B B R S A | TV PR B 1 e A e A T 1 R k)

VRS O, B NI I GG (B3R DA VE R, 30175 A AE W) 240 B o9 T35 P Sk 2 488 i = B b
e S MDA AT SE RGP A ) A0 B R A Aot R LR B RN AR R
AT R, FUBUR B S SR E O ALFE R MDA & BB 3, X 528 525 X BEEAE ( Cleome spinosa)
DI} Antonella 2% XA ( Punica granatum) BIRFFT 45 R —2, X R BK A} E] ) e R O, 7&Kk THY)
A R T AR SRR Il T LSRR 2o S AR R BURSER BEIR  E R K, AR R, ¥ 5F MDA
Frmbl O, MBI RIS IS (R BRI AR . Xu S BT 45 R AR A e 0,18 R,
B ( Ginkgo biloba) FIHEILIHA ( Pinus armandii) M MDA 2 B850 IR X934 B 31, MDA & #8A i
FAEERI T A BAT BRI BUE AR T, X S A E BT — 2 iy S A

IR, O, Ml N BRI T I P 2R 1 & i S PRt AR 45 S S A —80 | BRI
R O Wk BE A TR AT AR S R O IR 2 1 2 N R S EUE Y A AR SR i R R R
SR 50— O, i AFE AN 2 28 1 88 117K A Bl 003005 P s 1 A 8 11 o0 A, DAl 8 P o 1 £
TR TR O R R 1A U AR 2 il 2R A R A EACVE R, O B2 [ 88 11 BT B i) A DG 248 it 25 A 4 A% A%
S BT, M TR EARA R,

FEYR N LR e 2 (] A 2R AR T, B — B DR 4 il O A R 2 45 200 L PN 3 1 AP 4. SOD it POD
JEAE YR N E B LR, e SOD 2 HRAETE R S A — B B4, B AT LA AR 05 4r i H,0,,
POD #F—44% H,0,48 5 H,0, i bRt . KB R A 050 S AL RS TEXT O, e i) i hi
FE BTG RS AR TR, BRI B R SOD 1S POD T HEAR LA AR TF] , i bl
O, JiHa IER 258 PSR MiE & — B2 TREEHE, XULHIFE O, 130 7 107 9 Floud 5 0k Py £ 225 30
SOD PR BRAR ) 200 B b A 35 PR 4, PR AP AR 32 e R B O, BB Z2 5 R B S8 Ak it . (HFEE O, kil i34k
SR, A A ROS MR R T B B s BRBE T, B AR 1 0 i 0R K T s 2, BUdAE P A i
TEPE TR A A R T S S0R AL B SOD TR,

3.3 PP AMOUL T B R B O, e Y 3 LA o B

A0 300 458 B 5 )3 7 R o 224 A B Al A bn Ik [l e | bl T 4% A8 A ] IO AH SC P, G B8 T B e i)
SREAESWY BRSSP A R, A A A RE S HE T A IR AR AR
R, HAEE™ ) gkaG A s B XT L G 5% i &K & POD MDA | o] % MERE (SS) L I i B A
(SP) Wi il 2d 2 (Pro) &8 7 DA IR AR AT 5 FERAERL 8 A B9 BTIEPEHEAT 3 153 43 A, 45 2R 36 W1 A a8 1
(Butia capitata ) iR HE J1 50% | SEMNET 28 ( Phoenix roebelenii ) JEANMIGIR A8 1555 ; Yan 5517 X 32 Sl A1)
ProE BT e Ry A6 & (SS.SP  Pro,SOD ,POD MDA 23543 AT 35 B 4340 A7 , i 1 H Bt € i ) f it
HIREA L5 PRI G A5 R 5 HOWE A5 R — B0, ARWF5E T F 28 G550 o , RO 3 BT KA 0, ik 1Y
i 32 fe 1 e IR 72505 T AR R R X 50 ol 9 S A AR AR AR AR AR S ket ) 25 R A —
B, RIWEET F T AiE XS 4 2 B i 45 8 MEAREE G TP AE W BT P45 02 AT 5E /Y, 32 18053 70 Hr T A3 H
TE BRI 0,68 1L GV .

4 it

TEANRI R EE O, Wl | AL T #4232 3 7 AN [R) A5 B2 A 52 ), JFC AR B 7 4R b B AR — B, {H A7 AE —
RERRIAI 2258, H TR PRRRAE FUA S T A 3 2, 6150 iR O, RE 38 T A RAR 2 55, JRL P T4 75
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