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WE. ANREEARPHYREIALSTAR TG A A AhEEEI RN BEL SRR LS TA
FEEAYMBEATAE, EREN.DREFHEY I8 H ST B IS5 A HMYBELE PR EAKR, B K
W AR A, mE TR A K P T B SR E ., Gleason A A A . F K (1. 609) >
BEAQSID >3 (1. 457) s F R-F A A I A - 7 A (2.024) >34 (1. 900) > # K (1. 887) ; Pielou 45 4
FHL A A0, 898) >34k (0. 874) ># K (0.859), HI-FH TR EAHEH 0197, 584 E, R MHBHXF
FBLBR AT AFEEMG BT ARG R AR FH R AR ERD SRR A ST FE
BEEZEAMXEL,ERAFRAEMY SHREBHRETAFTEELAMELER,

KRR ZAFFE; SR MY Rt Rak

FEL 4 0 2 L5 o G B T 42 5 ) A X1
WAV 2B Tt o F L E P EMY
SOOI g RN A XA A R RS K
WE T R RO AR XA W
RN E A B I DR | R B 7 3 T O A 3R
P8 KT B 52 M o DT 52 T AR 420 % 2R B ) A58
ke BAE A DR A 2 B AN (] X35 A ) 22 B 1
5 JE A X 28 SO0 A9 52 e E 17 0 A, BB AN W) A
e S s S U BE IS e, AT 4R T
DX ) 1 B
1 WEENRS L
1.1 FEhER

FlRl < 2R ma VL T A KU T A AR KU
7 RBC2E BE 55 30 I R LU B 7 5N T 5
AL R R 5 704 1, BB FE 4000, R
3.88, MM 76.6 J7 m”,

1.2 @AERE
AR AR i B X NI ER 18 A~ (& 1),

oo = kNt
rk1 BREE

AR 500 m” I A N A LA R B2 R
2 R B R O (b A R A W
DLY-4 2 W & A &) o F5 >4 H W 2 6 4>
i, F 2016 4 12 A 11 H 472 .

L3 MEHEKRSHE

1.3.1 S HMEHE PMEFTERN
Gleason 6%, D= S/InA, X /v A ¥ i FH,
S Y Fh L, Shannon-Weiner (FF -4k 94) 45 %X
H=— EpilnP,.,/E\tP P, e« AN R A
Boh B EE 9. Pielou ¥ 5] B 48 8 E =
H/H,... i H R SZbR i W) 2 HEPE 48 20 H o
e R A Z AR 5 Ho = InS. S W FEHE
SHPSEYE kv

1.3.2 =RFFERIGTARLFEAE  F
MIERE /& &2 EEEHRERCD:
Cl=n—/C1000 ¢) .2\ q=n~+/n-,n+H n-H 45
SIMIE BT EECGR D,

Table 1 Classification criterion of aircleanliness
454 Classification A B D E: E, E;
2SI Aircleanliness I I rp AR T I oV BiE Y g Y 5 YL
$h5 Cl >1.00 1. 00~0. 70 0.69~0.50 0.49~0. 30 0.29~0. 20 0.19~0.10 <0.10
2 #iR55br
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KIZ3E AR 11 o aniig Al | 214 K L 20 0 A % g
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B [ O PR L HL e R R R R R N I VR
R, RETE I I A5 A 2R B 17 AR L (BR R

9 S FRA A ) ST HE B I LSS 5 A A X
AR AE T R 2 g b BEAR AL RE 3B 9 AR A JEE
ANCOL LT o TR A A 3t D bR e 5 R L 3 B R A
JEE 85 K (0. 87) SR A Ml H I — ) % b DX 3 v o
Te AR B R AR D F e HL 2 RGE RTy
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Fig. 1 Point sample distribution

2.2 AEHHEYSHEE

2 3 LLE . AR ZFEH 12 9 Fh B
L K 3 A RBUR 2 s B 18 W Rl Bl /b
e 1 AR D . ERZ B 6 W) R B
Z R 11 AR EUR £ 5 R 9 1) 9 Fh ECR A
¥R />, MLt 2 FEHL 15 FORE M 14 ) Fh 5k &
Z K 9 R B D .

FARZHY Gleason ¥ E#E 0. 805~2. 414,
B AR 12, AR M REH 18, T R-ZE gl Z 4
PEFERCAE 1. 413 ~2. 522, f5c i JyREH 12, e K
FEHL 18, 3¢ B £ 4% Hb ) B 8] 1 850 i o0 AR AN 2L B
Hi 12 Py Ah i A A B oy AR A R ¥ A0 T AR b 18
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M2z 5 W . Pielou $8407E 0. 843~0. 949, =
o kEHL 8 FIRE ML 14, S IR AE L 1, AR L 8 N
FEHL 14 TR 2 YR E] 73 AR 5350 T A H 1 00 43
A,

HEARJZFEY) Gleason 8 EUTE 0. 322~2. 414,
B NEEM 6. AR AR 9. K IIREHL 6 i Fb
EE M O WA R R, FR-ENE
FEVEFEHUAE 0. 451 ~2. 357, fe =y AR Hb 14, FAIK
REHEL 9, FHIREHL 14 HER A B A) i A Hb 9
M)A Ay, Pielou ¥ B 38 %04 0. 650~0. 943,
e AR HL 16, S IR AEHE 9,
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Table 2 The composition of plant communities in each sample plots
gf; mEEEAR iﬁii
blots No. The composition of plant communities density
1 B2+ TR AR MR AR KRR T A R\ A AT /N A T R S AT 2 2 R 0.45
2 SRR E 2 R 2 R ZOME R 1A — B O L R - A 2 2K 0.45
3 G RN R A B P AR - DK e g L0 A A DY R R S S R ALY AR 0.87
4 St IR E R R SEE A R AT R AR T 2 2 AR 0. 66
5 JTEE SR S A DU AR S R0 B LD MR — A I 45 2 - LD R R B A AL RS 0.31
6 A7 A =+ T A A e R VA U R R SR - S R E A — A e R e ek 0.52
7 SR+ REBE VA R ZDME R 40 4 2 LD R N 2 0.47
8 KRR+ TR+ 22— 20k - ZOHOR + A0 — 5 R+ 20 0 85 28 55 + 20 MR + A Y 0.48
9 7 LD AR A LS A 2 2 0.17
10 A7 3 M8 T 52 PSR A R A AR AR — R M A 2 R R AR 0.54
11 AR AR R 2 IR R N SR i A SR et RIS R E A 0,62
+ R
12 QU e Nl - ol 0 2 Rl U S 25 A - 7 N 53 | Ry N o A e AN 2 R A e 8 2 BN X 7 0.53
13 T A A+ bk — I e+ 1L 2%+ AR AR — 2 MR /i A gt - i e g 2R+ 0.47
14 HEAE )7 22 AR AL -+ S R 2D i R HE 7 S A A R AT A AR AR 0,49
+ &R E
15 k3 A L0AR A 58 i 22— 20 A R - LA ORI A A R A AR+ & R A 4 0.38
HEE AR + 21 0 15 Fify
16 7 22 A A b LU A AT M ARSI 2 A LD A AR A 2 2 LS N e T 2R 0.59
17 B g+ G H LD AR - B R A MR LS A A 2R R 2 T AR RS 0.24
18 R4 9T+ A b+ F A L0 A+ L2+ AN e 0T+ 20 R + RS 0.51

H g AR Y Gleason FE U 7E 0. 322~2. 092,
R O FE L 14 FIAE L 15, AR FE ML 95 B -4
YRR FRBUAE 0. 325~2. 406, S s N AR 4D 14,
AR A REHE 95 Pielou ¥ B 45 $0AE 0. 469~0. 978,
AR 4 AR AR 9,

DL AR AR BT L 2 T R Y 22 M M 4 B e
HER 5 M9 0 Z A PR RO A ) 2 IR 8K L [A]—
PR A LERAEE LSRN EK
R N 2 A 0 A A S 3z B B AT ) 2
PEREAR, #5 L)R T ARE D IR R 2 R8T 4 M dE A7
A E A K 4

R 4 ATLUE L Al - 25 p g e A3 X B A 4
MR ZHMEREE AN E RS T
THE A RN B L A5 6 £ DX el PRSI B L L B G 2 R
) 2K

Gleason 8 8FEK M N . T K > BEAR > # g . &
RN FEECR I N . Te R > Mk > E K, Pielou

TR TR > sk > A, BIKF.&Z
UCHE P 3550 P 48 B 35 v - T R ¥ 5] FER K T
KT 2 . R D Ok AR X R AR N T
AT 4 e 2RO R A R AT A T 7 R
WIAE Y SO T, Ry T bR S Uk B g A SR
AR BT U] A e 0 2 R T 2 iy b 20 4 T
A H A8 43 B T AR IR T el AR A T R TR R
oK 1 P AR A S AR SO TR L TR R B A B A R
T HE AR F s
2.3 HMESMBEEE

& 3 nf LA B, FEHE 8 25 3 I i
151 (0. 457) JFEHE 16 25 35 T B A Ik (0. 039), °F
Yyos ST B 0,197, AR R 23 00 0 B A R
YE L BB« 25 B T A XS AR O R ™ AR fiE
k3 D R A EEEHALA 5 4 AE b 12 K
i 4 FEHE 7 FEHD 8 FIRE ML 95 22 HURE i kb T 75 G
R EV ARG 3 A E Rhis g 3 4, 0f
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Table 3 Diversity of plants and cleanliness of air in different sample plots

ik AR B - AENHE R
FE Nu%mher of Indijigdual Gleason #134 Shazrznon—Weiner Pielou $83 25 5
-R= specics ummber Gleason index ndex Piclou index -
Sample - N . N :
T I F S T P e T L LT
No.  Arbor Shrub O™ Arbor Shrub Arbor Shrub O™ Arbor Shrab O™ Avor shrapy OO0l
covers covers covers covers
1 6 10 10 16 103 0.965 1.609 1.609 1.511 2.004 2.125 0.843 0.870 0.923 0.267
2 12 6 6 37 56 1.931 0.965 0.965 2.281 1.522 1.429 0.918 0.849 0.797 0.132
3 13 11 8 57 76 2.092 1.770 1.287 2.267 2.068 1.878 0.884 0.863 0.903 0.096
4 12 10 6 33 42 1.931 1.609 0.965 2.161 2.065 1.752 0.870 0.897 0.978 0. 369
5 10 10 7 34 66 1.609 1.609 1.126 2.079 2.024 1.739 0.903 0.879 0.894 0.109
6 14 15 9 41 67 2.253 2.414 1.448 2.291 2.354 2.056 0.868 0.869 0.936 0. 205
7 12 6 6 40 35 1.931 0.965 0.965 2.292 1.341 1.683 0.922 0.748 0.939 0.343
8 9 8 8 20 39 1.448 1.287 1.287 2.086 1.813 1.782 0.949 0.872 0.857 0. 457
9 6 2 2 22 6 0.965 0.322 0.322 1.577 0.451 0.325 0.880 0.650 0.469 0. 343
10 12 10 11 33 51 1.931 1.609 1.770 2.299 1.987 2.250 0.925 0.863 0.938 0.281
11 12 12 11 44 104 1.931 1.931 1.770 2.252 2.118 2.320 0.906 0.852 0.967 0.056
12 15 10 12 49 53 2.414 1.609 1.931 2.522 1.992 2.310 0.931 0.865 0.929 0.421
13 9 10 11 22 42 1.448 1.609 1.770 1.870 2.046 1.940 0.851 0.888 0.809 0. 055
14 12 13 13 32 88 1.931 2.092 2.092 2.358 2.357 2.406 0.949 0.919 0.938 0. 066
15 6 10 13 23 64 0.965 1.609 2.092 1.640 1.904 2.344 0.915 0.827 0.914 0.158
16 9 8 9 36 46 1.448 1.287 1.448 1.972 1.961 1.670 0.898 0.943 0.760 0. 039
17 6 10 12 18 45 0.965 1.609 1.931 1.565 2.119 2.229 0.874 0.920 0.897 0.071
18 5 8 9 17 38 0.805 1.287 1.448 1.413 1.840 1.957 0.878 0.885 0.891 0. 089
k4 EYBET E EZEYMEEEMSHEREH
Table 4 Species richness and diversity index of arbor,shrub and grass layers
23/8 LUEUES Y R e Gleason & %1 T -2 g6 %L Pielou #§ %1
Layer Species richness index Gleason index Shannon-Weiner index Pielou index
T+ ARJZ Arbor 10.0 1. 609 2.024 0.898
HEARJZ Shrub 9.4 1.511 1. 887 0. 859
4% 2 Ground layer 9.1 1. 457 1. 900 0.874
SEI(H Average 9.5 1.526 1.937 0. 877

2.4 EYRENESRESFENZNE

X A5 2 A 9 1) B AR R B TR K 2 B
S YR RO R IR Oy s ER R R D
MEARJZ 5 bk 2 2 BUE Y R 2 & 2, U0 I R A
IR A R R A 5T = . LARE Hb AR ) B
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Table 5 The effects of tree-shrub ratio on plant diversity and air cleanliness
R LURE MMES Gleason $5 % A -HE 95 50 Pielou F5 %k 2 S T
Treeshrab ratio Number Individual Gleason Shannon- Pielou Air
of species number index Weiner index index cleanliness
B 1(<20.5) FAR 7.8 25.0 1. 260 1.790 0. 894 0.118
Gradient 1 WA 10.5 73.7 1. 690 2.057 0.897
bk 11.3 - 1. 824 2.230 0.922
B 2(0.5~0.7) Frk 11.0 31.2 1. 770 2.151 0.902 0. 206
Gradient 2 WA 9.8 53.5 1.582 1.958 0. 870
bk 8.7 - 1. 395 1. 866 0.872
B 3(>0.7) AR 11.2 39.5 1.797 2.132 0. 897 0.268
Gradient 3 WA 7.8 43.0 1. 260 1.646 0.828
bl 7.2 - 1. 153 1. 603 0. 830

FET A A AR AR Y H SR 46 B,
WA Y 24 Fh, W g5 95 0 M W L B 2 R
1.92:1;39 FiFe AR I KR 21 Fl, JE IR AR 18
P LE @A 1. 1721519 R A v 4R HE K 13 Ff,
EHHEAR 6 FhL LI 2.17:1, MR BPHSE
AU /BRI P N7IS IS SN 5 N o/ A1 i 137 N
WRMEARETEARD 2 52 . FE Y o> 2
GATY L/ BB I & S o=y i L7/ S L]

2.5 EYSHENENEREEENZN

R A1 A A1 J2 AR ) 1) 75 Wk -4E 20 48 0K+ b
Ko 3 MRREE TR RJZ 2.00 KL AR EE 1,
2.00~2.27 REAEE 2,2.27 VL I RBAEE 3:0E K2
2.00 L F AAEREE 1.2.00~2.10 RELEE 2,2. 10
PR BREE 35 g% )2 1. 75 AR MBREE 1,1. 75~
2.20 MEREE 2,2.20 LA B oM BREE 3. B BR EE N oK
B A5 WURUE T Y (E (3R 6)

AL RE s s A LR S B AR
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Table 6 The effects of plant diversity on air cleanliness at different levels

. LIRS B AR Gleason R4 &Y 94551 Pielou 64 = HIEE
Gradient Number of Individual Gleason Shannon- Pielou Air

species number index Weiner index index cleanliness
B 1 FrAR(<2.00) 6.7 22.0 1.080 1.650 0.877 0.146
Gradient 1 WA (<2, 00) 7.6 43.1 1.216 1. 645 0.834 0.251
Hi B (<<1.75) 6.0 \ 0. 965 1.433 0. 806 0.222
B 2 A (2.00~2.27) 11.2 37.6 1.802 2.169 0.902 0.217
Gradient 2w (9 00~2. 10) 10.2 65.8 1. 641 2,041 0.879 0.179
Hi g (1. 75~2. 20) 9.2 \ 1.475 1.956 0. 886 0.195
B 3 AR C>2.27) 12.8 38.7 2.065 2.341 0.919 0.241
Gradient 3 WA C>2.10) 12.5 76.0 2.011 2.237 0. 890 0.099
Hi g (>2. 20) 12.0 \ 1.931 2.310 0.931 0.176

FEL R Vi 1) Aol 28 0 R 2 O = L AR T Y
AL RE T SR 25 00 I R B L EUA [ 2 I
Y 22 1R X 23 005 1 PR A S T AN [ Rl R « 7 g T
ANDXHR T A S A WA T B A TR ORI 2 R R
Robom AURTTARZ B BE R 1O D e

SR A B T U R A I R s R v R
1 AR TR BT 25 N I B TR A AR AL
NDK DY B4R % O HLO AR AN R A S
) /N XA 73 026 7 55 5 1 L Xk BN X
OB RSN/ RE 2 A OSEAR - % NNAN S
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AR RV R A A Y LA 75 B LSRR 57 R
38 BEL AR EE AR B TS Bk K T
AR b 4% J2 5 4 00 Vs T T T LB T R R b
(1) Z2 A P 8 H8OBR AT L 7T 9% I TR K LU BB, o R
EH Y 2 B P R Gleason F8 8 % LN T
A1, 609) >HEA (1. 511) > (1. 457) , F 4¢-
M RFE R FINN T A (2. 024) > Hi g (1. 900) >
WK (1. 887) , Pielou 5§ 3¢ P M 77 A (0. 898) >
Hipk (0. 874) > HEA (0. 859) , & HF b 2 FEPEFE 5K
Z NN K,

FE b2 258 S5 B 0. 197 58 0k Eu 9%,
25 N G AR IR AR A AT W S R AR
FHECT s FE 0 1 9 v T LU R, L2 A0 v B
15 s VR I T R LU A8 8 R A AU v B R AR AN T
JZ R B RE ) 22 FE 1k X 25 R0 v BE I 5 AN ],
TR JZ MY 2 FEPE TR 805 25 AR T B R E A G
A, HE R FI ML B 2 A ) 22 R MR TR A s R TS
JiE 2SR .
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The Plant Community Diversity and Its Effect on Air

Cleanliness in Rongke+Dongnanhai Residential Area

LUO Juan',LI Wei-dong’ ,ZHANG Li’ , WANG Jia-xing' , YU Guo-yuan ' ,LIAO Fei-yong'
(1. Central South University of Forestry and Technology,Changsha 410004 ,China; 2. Hunan
Horticultural Research Institute,Changsha 410125, China)

Abstract; In order to clarify the plant configuration and its effect on air quality in residential areas, we investiga-

ted the plant diversity and its effect on air cleanliness in Rongke*Dongnanhai residential. The results showed

that there were 75 species plants, belonged to 57 genera in 38 families. The more ratio of tree to shrub of plant

community was greater,the more diversity index of shrubs and ground were lower. And the diversity of the

lower plants increased with the increasing the percentage of deciduous arbors. The Gleason index of
arbor(1. 609) was higher than that of shrub (1.511) and ground-cover(1. 457). The changes of Shannon-Wie-
ner index showed that of arbor (2. 024) was higher than that of ground-cover (1. 900) and shrub (1. 877).
Pielou index of arbor (0. 898) was higher than that of ground-cover (0. 874) and shrub (0. 859). Average air

cleanliness of sample ground was 0. 197,and its grade was E,. The cleanliness of the air in sample increased with the

increasing of ratio of tree to shrub. The cleanliness of the air in sample decreased with the increasing of ratio of decidu-

ous tree. There was positive correlation between plant diversity index and air cleanliness in arbor layer,and there was

negative correlation between shrub and ground cover diversity index and air cleanliness degree.

Keywords: air cleanliness; diversity; plant community; Rongke+Dongnanhai
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