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Response of Some Plants for Municipal
Greening to Air Pollutants
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Abstract: Nineteen taxa of potted seedlings were put on roofdecks at ca 5 m above ground in
air-polluted sites (industrial site, IS; and transportation site, TS) and less-polluted site (control site
at Luhu Park, CS) at Guangzhou city to compare the response of the plants to air pollutants. The
integrated index of air pollution at the three sites in 2000 were in the order of IS > TS > CS. The
content of chlorophyll and Fv/Fm in leaves of all species after growing for one and half year at
two air-polluted sites (IS and TS) decreased, whereas the cell membrane leakage rate increased as
compared with the control site. Some plants such as Ficus elastica, F. microcarpa, F. microcarpa
cv. Golden leaves, Ormosia pinnata, Nerium indicum, Magnolia delavayi, Fagraea ceilanica,
Swietenia mahagoni and Mimusops elengi exhibited more resistance to air pollutants than others
such as Acmena accuminatissima, Lysidice rhodostegia, Bombax malabaricum and Hibiscus
rosa-sinensis.
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HREaEEDTS™E, BA4SEMNES . SO HRAEBEAHE K BiigFEar
2000 J7mg, NO, Hejgiiik 726 J7 iy, 15 picBR NI X3 K, SRR o, /K pH K. Hrgihx
(U BT T 2R ) 46BRIH L b 36 2 J BB 558 = KRR IX, XA sh X 45 4 R R Y
A BF K Rk 140 25T, BRI BRI R 2k 90%, /K pH 5] 3.2, RERS
V5 RAE — SR Tt H A, REPR B HERE. HAF T AZERSH T LEEZE/Lt+
FU AR TP EKLFEKERAHKX, HET KRN FRP BT BN AR  BATEFRT
O RIAFERIMBKFRAL R (8 °C) K404, SAAWEBIM 1980 FLISK, T RE — & T Milk
AR CO, WAL IE LASESF 1) 2.3 umol mol! (i FRIPK:, TILAHISS Rtk CO.NO,
F1 SO, IRES B B Ee S ¥A L B AR R X = 1.7-30 1 mol mol! (CO,), 5-20 nmol mol' (NO,) Fl
2-19 nmol mol' (SO, ™%, J~ M Tk FEXE M 1985 G244 270.4 J7 i, 18N F) 1993 F i
811 Jymf, SO, HEjg R M 10.10 J7mMiig nE| 16.22 J7mi, 1993 E BRI S F 51X 76.3%, pH
E7Hh 416, BT HTRHBELE RN, KP NO KA B H 1985 41 0.073 mg m” 3
BIFEZE 1993 4214 0.115 mg m* ( [HFRARAE <0.05 mg m); KB AEMRE™E, 1993 F4
BIF ORI BEIX B 0.256 mg m( H raz#E 0.06-0.09 mg m), it FH bR A# T ARAE 1.8 1
YT AIRR, B H B, BEILEE T B, AR X BV SO M E I E .

ST LA E AREF AR RFBTAESHE, ERTAIOARNESPE RS
“BRySEEFT” MIMER Bl SR, X KSR EIT R Z 8 SE M T E TR, A/
YK RIS RIE T A KR, FEEGHNIZET. BaTfH RK05 30t e
I WA Ve I FLE MR Z SR RGBT R ik, RATE HER LA RERRNS
i, UARSEYAXN R, MAMSRRATEARENS HEBFAR T ETEDN R
me, 3F LLe T AR KR vs R EURME R ZE 5, W ERTHRRs B EY G FE ZAE Y
PV B ERIB BRI, ot — PRk ) — A B A (I BB T 52 K5 R AL R 2
AR ISR

R EEEE bpe

3 N ARRR RS R B FUR TS R R S A 7E T M T 3 X 2%
BW3AERA: (D AsLLEKERAR (CS), K75 i, RREEX: (2) 7 HEF
% 8) , AR ITIKKX, SO, FBE A, (3) 7 MK RNBEUMBRE A Ln R/ (TS, KERZE
BAK,NO, B, ZERRER U E.

BYHEARESE R T 1999 4= 3 AIF4A, Pk 19 MES S, RPRES
T IRAT B L AR A 0 — BE X 4 T SR AL B R AT S AOHE A, Bk 4 80-100 cm. R,
EEEEYESEEK—MAE, B E 3 AR AT (B Sm) , SRS
SMEY 3 ZER,3 MR A RZIEKER. 2000 4 9 B A B F 4 R HE & 5
Hrd E -

XAaBRME LA 80%fH P B4R EX » 43 56 5% B vt (Beckman DU-7) ",

ARMOSRE IREASHHE A (d=0.6 cm) AM@KRHE 3 h, LLDDS-11 &



http://www.cqvip.com

A HREF: WS STT R R 323

BRI IR HBRER G ENEEE, (HEHAN B R,

HSKRRXHNE RS K EZOR H 2, B R $) 9 964X (Pulse Modulation
Fluorometer, PAM, Walz, Germany) Jl|52 H B FIHFE7OLE S sk . B#7)s (Fo) B AR
iE R 15 min {4 5 7E 55 1 &8 &6 (0.05 vmol m%™) Y3 T =4/, & KRt (Fm) N7
(Fo) z j5 Fass it Fi ik b (5 000 pmol m%™) Bk .

2 #iR

21 FHTARXBAMKXSTRIER

B 1R E) TP M L s B E B 3 SR AU 1992 B 2000 £ K75 By SO,
A NO, &b ghA (T MW RS Ml h Qo | M TR B T &R 25 45 1992-2000), A 2000
FRGEAERBERE 3N LR ATRERH X 0.08 |
BI/NIBUT R : T (IS) > AT @A X (TS) >

WX (CS), TURMAER WS RBEREY o 5
BMER. BIWKX SO, MR RS, MABEKARX £
i) NO, yR BB 5 o
22 ASSHREHHH XS @ RFEREEELN 0.30
34| 0.25
e S e B MR T AR s 5 § O
3 (HRF) MARER D, SHEAREL, ETY 800
AMAEAEKN 19 MERLEYH FIHEES 0 05
BHRERRRR TR, 3P eI Fah . . i 0
BILL S JEATHE LD A | L R 22 L 2R FT B AE L A 2R 8
AR R THOBEBAAN RN, KSR sl
KRBtk RS FOR . T MR BE K A gggs
o TR XTE AT AR REE SR . AREXE K B e
A Tl DR AT SR A RPE ¥ 3 0
5y 5)3k 43.37, 33.58, 3298 ug cm?, DLAFEXHE A ; : . N
3 100% , T AMASEaHSEESENS T 1992 1994 1996 1998 2000
Be T 22.57%. 24.03% ., A%l AR ME TS T Year
Ko B 1 7 3 A58 A 1992-2000 £E XS SO,

PR AERLAY PR GRWHIFINE  NO KIS RS
Eﬁ*ﬂﬁﬁﬁ%mm%, Z:lgjﬂgﬁ)ﬁ?i%ﬁ%u'f)# Fig. 1 Changes in atmospheric concentrations of

SO,, NO, and integrated pollution index at

RIKEHE b %@%E’J&%E HREREEZBRAZHELX thre.e experimental sites of Guangzhou city
—H(RD . FHSUEVNKNAS PRTHEE | S0 s smn
Tk s, s, AIAdHE S5 5% 8.06, 8.14 Transportation site; ACS— /Xl 2 Park

10.76 ugcm?, control site



http://www.cqvip.com

324 AR P FE R B 10 %

£1 3/XRANMTSALADHHHRROE R (g cm?)

Table 1 Chlorophyll contents (Mg cm™) in leaves of plants grown at three experimental sites

s Tiks A 2 FEX R A
Specie Industrial site Transportation site Park control site
cies
pe as) (TS) ()
ENREREH Ficus elastica 3729+ 2.16 (81.22%) 39.92+ 0.72 (86.69%) 4591+ 4.07 (100%)
Bl F. microcarpa 41.161 2.0 (94.49%) 43.18 + 2.36 (99.12%) 43.56x 4.09 (100%)

## F. microcarpa cv. Golden Leaves
38k Acmena accuminatissima
¥ RI4L G Ormosia pinnata

{AE Lysidice rhodostegia
K-E=FL 9 Elaeocarpus apiculatus
F4T 4 Kigelia gfricana

7K ¥ Elaeocarpus hainanensis
A H Bombax malabaricum
i AK Crateva trifoliata
47 pk Nerium indicum

PEYEBE Schefflera arboricola
k¥ Hibiscus rosa-sinensis

4L E AR Tristania conferta

1h E 22 Magnolia delavayi

K $i Fagraea ceilanica

BETE LA Swietenia mahagoni
H-38 Mimusops elengi

43.98+ 0.56 (89.94%)
29.55+ 3.14 (68.56%)
25.42+ 3.58 (84.79%)
25.13+2.72 (68.89%)
23.75+ 0.66 (80.07%)
25.45+ 1.51 (55.83%)
52.11+ 3.49 (72.84%)
23.98+ 0.09 (63.95%)
37.69+ 1.8 (78.47%)
35.45+ 1.5 (76.84%)
21.865+ 2.53 (72.68%)
20.26x 2.83 (47.58%)
26.51+ 1.99 (80.16%)
33.18+ 1.32 (87.89%)
25.84+ 0.31 (86.3%)
37.81x 2.67 (95.60%)
71.55+ 1.9 (93.47%)

35.92+ 1.17 (73.45%)
29.162 0.08 (67.66%)
29.22+ 3.28 (97.46%)
22.977+ 2.9 (62.97%)
22,02+ 2.34 (74.24%)
26.84+ 0.25 (58.88%)
48.13+ 5.24 (67.28%)
21.69+ 0.25 (57.84%)
37.53x 0.23 (78.13%)
40.96+ 3.87 (88.79%)
24.02+ 0.39 (63.06%)
21.83% 0.6 (51.27%)

2829+ 2.17 (85.54%)
34.262 0.39 (90.75%)
22.76x 0.72 (76.02%)
30.68 0.8 (77.57%)

66.58= 3.1 (86.97%)

48.9+ 1.75 (100%)
43.10+ 1.63 (100%)
29.98+ 2.9 (100%)
36.48+ 1.3 (100%)
29.66+ 2.54 (100%)
45.58+ 3.52 (100%)
71.54+ 3.69 (100%)
37.5+ 2.5 (100%)
48.03+ 1.35 (100%)
46.32+ 5.0 (100%)
38.09+ 5.43 (100%)
42.58+ 1.56 (100%)
33.07 £2.13 (100%)
37.75+ 1.27 (100%)
29.94+ 031 (100%)
39.55+ 2.68 (100%)
76.55+ 1.9 (100%)

S h B A M CS B E 43t Numbers in parentheses are the percentages of CS. F [ For same as Tab. 24

£2 3 )PRBANRTSLART)S B-8F h!&‘]ﬁl(u;;cm’z)

Table 2 Carotenoid contents ( 1g cm? in leaves of plants grown at three experimental sites

Fhk Tk fpradlii D A Fﬁﬁ
] Industrial site Transportation site Park control site
Species as) (TS) (CS)
ENREBI Ficus elastica 8.89+ 0.01 (79.16%) 9.39+ 0.38 (83.62%) 11.23£1.35 (100%)
Bt F. microcarpa 13.18+ 0.38 (94.21%) 13.67+ 0.95 (97.71%) 13.99+ 0.68 (100%)
#¥x F. microcarpa cv. Golden Leaves 11.62x 0.95 (92.52%) 10.12+ 0.71 (80.57%) 12.56x 0.23 (100%)

¥4 Bk Acmena accuminatissima
#ERFLL T Ormosia pinnaia

{X7E Lysidice rhodostegia
KM Elacocarpus apiculatus
T ¥4 Kigelia africana

7K 5 ¥8 Elaeocarpus hainanensis
A K Bombax malabaricum
4l K Crateva trifoliata

Je Xy Bk Nerium indicum

BB Schefflera arboricola

4 ME Hibiscus rosa-sinensis
4TI Tristania conferta
135 2% Magnolia delavayi

K $ Fagraea ceilanica

BE1E O K Swietenia mahagoni
&34 Mimusops elengi

7.09+ 0.3 (61.65%)
6.37+ 0.03 (91.13%)
6.09+ 0.71 (70.65%)
5.61+ 0.3 (72.2%)
9.10+ 0.06 (71.21%)
10.17+ 0.64 (74.07%)
6.487+ 0.15 (61.14%)
978+ 1.2 (62.45%)
.95 0.19 (73.66%)
5.86x 0.09 (75.13%)
5.48+ 0.71 (45.59%)
594+ 0.19 (85.22%)
6.74+ 0.05 (74.56%)
4,76+ 0.05 (86.54%)
805+ 0.05 (74.88%)
12.89+ 0.98 (87.15%)

8.05+ 1.18 (70.0%)
5.31+ 0.65 (75.97%)
4931 0.56 (57.19%)
536+ 0.35 (68.98%)
8.55+ 0.16 (66.90%)
10.42+ 0.97 (75.89%)
6.57+ 0.23 (61.92%)
9.86x 0.11 (62.96%)
10,69+ 0.74 (87.98%)
5,65+ 0.05 (72.43%)
5.878= 0.17 (48.90%)
5.44+ 0.36 (78.05%)
8.39:+ 0.48 (92.81%)
4252 002 (77.27%)
8.72+ 0.86 (81.12%)
13.45+ 0.6 (89.85%)

11.50+0.2(100%)
6.99+ 0.81 (100%)
8.62:+ 0.21(100%)
7.77£ 0.75 (100%)
12.78£1.05 (100%)
13.73£1.14 (100%)
10.61 0.36 (100%)
15.66+1.31(100%)
12.15+1.04 (100%)
7.8+ 0.91(100%)
12.02+ 0.7 (100%)
6.97+ 0.5 (100%)
9.04x 1.3 (100%)
5.5+ 0.09 (100%)
10.75+1.28 (100%)
14.79+ 0.78 (100%)
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Table 3 Changes in cell membrane leakage rate in leaves of plants grown at three experimental sites

L

Species

Tokss
Industrial site
(I8)

iR
Transportation site
(TS)

Park control site
(Cs)

ENFEBEM Ficus elastica
B F. microcapa

## F. microcarpa cv. Golden Leaves
4 7Bk Acmena accuminatissima

#8 #8415 Ormesia pinnata

{X3E Lysidice rhodostegia

KT 3 Elaeocarpus apiculatus

AT H Kigelia africana

JKF ¥5 Elaeocarpus hainanensis
AKX Bombax malabaricum
HiM- 3 /&K Crateva trifoliacta

TPk Nerium indicum

8RB Schefflera arboricola
K8 Hibiscus rosa-sinensis
41 A Tristania conferta
L1 % Magnolia delavayi

15.27+ 0.29 (118.74%)
11.1 + 1.34 (113.38%)
14.561 0.26 (119.05%)
18.18+ 2.10 (188.98%)
12.7+1.89 (1 16.5%)
26.5+3.21 (194.3%)
18.57+ 2.89 (199.68%)
21.21+ 4.89 (168.74%)
16.25+1.13 (162.5%)
18.89+ 0.69 (218.38%)
17.98+ 0.15 (279.19%)
13.57+ 1.02 (138.61%)
17.78+ 1.56 (249.02%)
25.0+ 4.62 (354.11%)
18.25+ 2.36 (202.78%)
10.93+ 0.26 (122.67%)
15.1+ 0.36 (120.22%)

13.57+ 1.09 (105.53%)
10.14+ 0.69 (103.58%)
13.95+ 1.23 (114.06%)
16.25+1.55 (171.7%)
11.50+ 0.89 (105.5%)
20.71+ 1.17 (151.83%)
14.58+ 0.28 (156.77%)
18.97+ 1.29 (150.91%)
14.0+0.59(140%)
14.29+ 0.97 (165.2%)
9.89+0.16 (153.57%)
10.37 + 0.68 (105.92%)
12.2+ 0.53 (170.86%)
15.51+ 1.85 (219.69%)
14.28+ 2.11(158.67%)
11.86+ 0.67 (133.11%)
14.2+ 0.8 (113.08%)

12.86+ 1.16 (100%)
9.79+ 0.77 (100%)
12.23+ 0.19 (100%)
9.62+ 0.83 (100%)
10.9+ 0.22 (100%)
13.64+ 1.15 (100%)
9.3+ 0.79 (100%)
12.57+ 0.88 (100%)
10+ 0.49 (100%)
8.65+ 0.82 (100%)
6.44+ 0.83 (100%)
9.7920.67(100%)
7.1420.64 (100%)
7.06+0.35 (100%)
9.0+ 0.19(100%)
8.91+0.42 (100%)
12.56 + 1.2 (100%)

K ¥ Fagraea ceilanica
BIE 0 A Swietenia mahagoni
P44 Mimusops elengt

8.82+ 0.4 (123.88%)
9.56+ 0.87 (136.77%)

7.93+0.51 (111.38%)
8.71+0.41 (124.61%)

7.12+0.39 (100%)
6.99+ 0.65 (100%)

24 Fv/Fm @z

HRERNASE FVFm AR THEAERSG U RV SE, RIEEXREFH
FIFF A N P EE A SR . WX 4 0 LA S EYR) PSI ) EYE4
M EN TAESRERSNEWE RNRMmENER . B8 KFE FVFm £ T A2
WAREFBEL KA, BERW R GBS KA E . ST Bh RO R AL Wy
T2 B e O AR A I E R AR ) Fv/Fm 22X B N5 3 A BEEE N, 1 i sk e AR
KR AR Fv/Fm fE X BN S B i W REIREL K, AT KA RS . plimt- k% Fv/Fm #) T (I8
AT LR (8] 2 Bl X B A A0 S ok &5 5 4L P B /) Fv/Fm SE35948 55 51
S 0.772, 0.714 F0 0.703, 3T A TV 8 28 bl S Bl R R B 3.75% F19.0%, LT IR S
ANEEH R SRR AR .
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Table 4 Changes of Fv/Fm in leaves of plants grown at three experimental sites

- Tokss il A AEXERA
Speci Industrial site Transportation site Park control site
cies
pe 1s) (TS) (CS)

—EDE’B‘EN Ficus elastica
¥&i F. microcarpa

0.748+ 0.065 (92.35%)
0.734+ 0.025 (97.74%)

0.80+ 0.025 (98.76%)
0.747+ 0.068 (99.46%)

0.81+ 0.026 (100%)
0.751+ 0.042 (100%)

¥ #5 F. microcarpa cv. Golden leaves 0.744+ 0.07 (95.5%) 0.725+ 0.06 (93.07%) 0.779+ 0.058 (100%)
¥ Wik Acmena accuminatissima 0.587+ 0.044 (80.96%) 0.673+ 0.040 (88.6%) 0.725+ 0.037 (100%)
B4 9 Ormosia pinnata 0.745+ 0.024 (94.78%) 0.756+ 0.037 (96.18%) 0.78+ 0.040 (100%)

X1k Lysidice rhodostegia
K2 #t K Elaeocarpus apiculatus

R 4T 4% Kigelia africana

0.679+ 0.082 (89.11%)
0.733+ 0.029 (91.74%)
0.611+ 0.094 (83.13%)

0.625+ 0.08 (82.02%)
0.76+ 0.042 (95.12%)
0.687+ 0.08 (93.47%)

0.762+ 0.036 (100%)
0.799+ 0.019 (100%)
0.735+ 0.033 (100%)

KA B Elaeocarpu.s hainanensis 0.701+ 0.036 (88.85%) 0.714+ 0.027 (90.49%) 0.789+ 0.019 (100%)
AKKg Bombax malabaricum 0.66+ 0.027 (86.84%) 0.631+ 0.025 (83.03%) 0.76+ 0.013 (100%)
G-k Crateva trifoliaa 0.68+ 0.05 (90.06%) 0.643+ 0.04 (85.17%) 0.755+ 0.014 (100%)
Je 478k Nerium indicum 0.715+ 0.02 (94.3%) 0.725+ 0.08 (95.6%) 0.758+ 0.038 (100%)
R HE Schefflera arboricola 0.65+ 0.029 (91.04%) 0.644+ 0.036 (90.19%) 0.714+ 0.033 (100%)
S HE Hibiscus rosa-sinensis 0.61+ 0.024 (78.9%) 0.689+ 0.026 (89.13%) 0.7731 0.019 (100%)
4L BEAR Tristania conferta 0.719+ 0.035 (90.89%) 0.752+ 0.027 (95.0%) 0.808+ 0.026 (100%)
W) £ 2% Magnolia delavayi 0.724+ 0.03 (98.5%) 0.681+ 0.017(92.65%) 0.735+ 0.011(100%)
KE Fagraea ceilanica 0.812+ 0.02 (97.72%) 0.815+ 0.01 (98.07%) 0.831+ 0.01(100%)
BEIEA AR Swietenia mahagoni 0.766+ 0.02 (94.8%) 0.747+ 0.008(92.45%) 0.808+ 0.06 (100%)
A g%t Mimusops elengi 0.741 0.02 (94.39%) 0.7620.019(96.82%) 0.7852 0.04 (100%)
3 e

KREFRAEWORE RIS DX SR T AL T R

RESEM, £ LR B T RS (FER SO) AFXESFRHEN TV AMRERR (XER
NO,) 2y F 25 JURIATE AR SALEY, I8 RSB M PSIThAE LR Xt B &
felxd B B AR T M. HRES R A KT RS E SRR R R EE
TSRSy X . Tanaka F1 Sugahara 1 % SO, R XM FRPMEMES . RNVEBIHFL
AK TR AR T SRS RS 8 R SAG R T I IEROIER, B B Y
BREMEBRIZR . 5T AR — KR53 SO, 5L SO,/ NaHSO; 5 CO, K& 1F
H, STV SRR 0 DA R L BT, WUERR SO, IMHIE S E-& BRI . 25 PSII
B B, T A P BN P R BRI O B 1 FRTE 30D SO BIALEE T 6, {E qP 1 PPS
IR, AR T EK T ARV R AH 19 FSLEY ) — AR, 3 — 2D uF 8
TEBRKESISRAES D, KI5 R R e m by 59t K M, PSILIFH 2341, H 2
B R sERE M I ARE . BRI, 32005 R IR R HE R B 1 H0 KI5 B B o 4
SUFUANERBREL —.

TEEANKKSSEMEHER AR T 19 FhRALE DI AR K RIT R
Wi R, T8 R M 3R I BU UL PR AR B A U O A2 e 4, 3B 2 PS T I R WAL B R AR A
R BRI RN ENERM B BPURERASREN L RN AEER. 4R
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