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Abstract; It is a common phenomenon that unireated sewage water is delivered to the greenspace in suburban residential
areas of large cities. Though this is an attempt to maximize the usage of a finite supply of water,it dose have an impact on
greenspace in these regions. In order to investigate the effects of sewage water on the soil quality of greenspace, we analyzed
the soil quality of a section of greenspace in a suburb of Beijing, which was irrigated with sewage water. Soil samples from
different depths of soil near the drainage outlet of the sewage water were analyzed and compared with the soil samples
collected away from the drainage outlet. Fuzzy clustering analysis was applied to the evaluation of soil quality. The results
showed that compared with other soil samples the pH value near the drainage outlet of the sewage water was quite low, from
8.9t07. 32, but the sewage water can increase the soil contents of organic matter content froml. 7873% to5. 9455% ,
potassium content from 220 mg/kg to 1230 mg/kg, phosphorous content from11. 8 mg/kg to 150. 72mg/kg ,nitrogen content
from 0.1078% to 0.5325% ,heavy metal Pb from 52. 87 mg/kg to 129. 53mg/kg, Cd from 0.7525 mg/kg to 2. 5692mg/
kg. Pb content of the soil had reached the second level of the national standard. While Cd content exceeded the third level of

the national standard ,which has an adverse impact on the soil environment.
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Table 1 Quality of sewage and tap water in FengHuYing area

T TR adAokROHE) W

standard FengHuYing area Tap water quality Method

pH 7.37 7.6 PrFE Bk B Glass Electrode

BOD; (mg/L) 116.0 2.0 PR Vaccination dilution method

NH,-N (mg/L) 9.38 0.07 FR1BMRE £ 1 Distillation acid titration

TP (mg/L) 6.84 0.02 gﬁ%&ﬁ iﬁ;ﬁiﬁ%ﬁfbdenum-antimonySpectmphotomeh‘ic

B (F) 26.5 1.0 SHELARYE B 8,3 Platinum cobalt standard colorimetric

i BF (NTU) 96.7 0.03 41668 B Spectrophotometry

BAERE (L CaCO; 1) 204.5 268. 1 EDTA & 5€ & EDTA Titration

SS(mg/L) 10.25 4 HE % Gravimetric Method

ALY (mg/L) 9.1 73.1 THBR 4B E 1k Silver nitrate titration

%ﬁ ( mg/L) 0.19 0 g : NN:ﬂi}rl%piij;b;giﬁ:mgn}fspecmphommeUy

HiBR £k (mg/L) 137.7 97.6 HE Y Gravimetric Method

R B (mg/L) 1.01 0 ::ignf{ aﬁil;ﬁieﬁe%zfci}fspectmphommen’k

Cu(mg/L) 0.025 0.074 KM IR TR 4y Y6 6B 1 Flame atomic absorption spectrophotometry
Zn(mg/L) 0.125 0.02 KM IR TR 4y Y6 6B 1 Flame atomic absorption spectrophotometry
Mn(mg/L) 0.05 0.01 KM IR TR 4y Y6 6B 1 Flame atomic absorption spectrophotometry

1.2 HERERFLLHE

bR T AR F P B X — BB I D MR . BET5/KHE D 0. Im ZMBESTRAE A A,
HAMELT 0~ 10cm 4RRE T4 A, FEH A MELIT 10 ~20cm 4bRE T4 A, o ZEEEHE O KI5 1
10m AbBERAE & B, IR B9 BB RE T4 B, (B, o ZEEEHEE HKF 7710 S0m 48R A C, LA RIRFH) 3
HRBERELH C,.Coo FIMTEILR TRKFRE N — R LB L RH A D, DR E B B R EH
D,.D, fEA%H . U E&ASER R 3 MEE,

BRENIHETEREBAXNT . 3d B8 RNT LA B AR S YRR R £, A BB BT ook 132 5
44,3370 B (fL42 0. 22mm)
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Table 2 The measurement results of soil indexes

B pHE AU EE(%) K(mgksg) P(mg/kg) 2RAEE(%)  Pb(mg'ks) Cd(mg/kg)
Soil pH Organic matter Potassium Phosphor Nitrogen Plumbum Chrome
A, 7.32f 5.9455a 1230a 150.72a 0.5325a 129.53a 2.5692¢
A, 7.67e 4.101b 1220a 136.22b 0.3105b 115.57d 2.5922¢
B, 8.31bc 1.9021c 570b 104. 08¢ 0.1572¢ 118.98¢ 2.6678b
B, 8.12d 1.0517d 210f 26.12f 0.1181f 122.39b 2.7889%a
G, 8.37cd 1.4959¢ 480c 46.06d 0.1406e 82.52f 1.4793e
C, 8.23cd 0.9249d 260e 19.28¢ 0.1083g 97.42¢ 1.9685d
D, 8.67ab 1.8489¢ 440d 30.71e 0.1479d 69.68¢ 0.7143¢g
D, 8.9a 1.7873¢ 220f 11.8h 0.1078g 52.87h 0.7525¢

R R EE AR FERRERE 1%k BF/KF Data with different letters within the same column meant significant difference at 0.01 level

®3 AB.C.DIHZEAUZHEERTESN
Table 3 Analysis of variance for differences in chemical properties between A,B,C,D

=] pH {8 AR K P 28 Ph Cd

Ttem pH Organic matter Potassium Phosphor Nitrogen Plumbum Chrome
F {H F value 76.78 280.1 17355 375493 70429 71937 6544
BEH Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000

ANOVA 7p#r &R (323) KM, 13 pH EH . AVUR 1 B 2R AES B B EEE AB .C D AW
RZIE¥FERBEZER( P<0. 01),
2 BEMRESWAEEEE
2.1 BRIRES T

RRDTTT R — T Z IO MR 73275 85 , HEEA R ELR MR IRURE o 9 JB M BRI E B B HIRT R R B
KRR, HHRG B, G H BB B MR B R R R L RE, BREE T RBRIRE TR 2, A
SCR BB %4 6 R MBI AT

B n A LRSS R AT EERREE (B (U= {u,u, -, u, b, B LI R LR
FREH m A u,(=1,2, - ,m) BB T E o

BENLRENSH TERERE N U (20,20, 5%0) Uy (00,50, ,20,) 0, U (3,5,
o) » FEF 20 050 LA RGN S8R j TR BUE (i =1,2, - ,n5 j=1,2,-++, m),

(1) FdEtnrEdl

TEFATEMI R LT R, FrBtse ) & B T2 B 1 7, BRE AR 8, & BRI R i 4 ot
I ER S R M EXHEBRE B BT EM T AXHEB/NIERFTENER. 77T AR E N8RS
WA, TR RGBS, 75—, O T 3 R BRI AR R 2R , B G MR LR L AE[0,1] |,
BRI I AR BX — B Y. R, EATBOR R B St T SR AR

(2) BB AR R

R RN E M BT v , 38 AT B9 0 S B TR R DL B8 B A8 (00 R %, AT 2 1838, U B RIS R AR
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(3) PR HABIARDLAE M R A RAR SFA AE

TS U AR R BP AT AR IR T B P IR AT R AT A AR S R, T EOR A AR RS R &%
1R S HERE R™ P 785K R WS : (R) , SRMEEMSMIERER"

(4) BEHT

TECE T HBRICRER b, 4 AR EEATER, SR8 U AR 32K,
2.2 FPUEHIX TIN5 B R R0

GrAEH A B.C.D 0 ~10cm & 10 ~20cm FR4b 8 3| 305 8 W s i) £ R IR R E 18 tn 2t 70
REoH, U (A EH AMELIT 0 ~10cm) \U, (A, : 3 H A #E AT 10 ~20cm) U, (B, : FH B #E AT 0
~10cm) \U,(B,:FH B HE LA 10 ~20cm) \Us(C, :FH C HE LI T 0 ~10cm) \Us(C,: T H C HIE LA T 10
~20cm) \U; (D, :FH D #IE LL'F 0 ~10cm) \Us(D,: Fe H D #ELLT 10 ~20cm) , RN U = {u,, u,,
Uy, e, ugt o BN SRR T N EEAERERBEAETF, 588 V={v, v, 5, v},

X3 2 IR E 45 R BT HARAR AL . HAT N

% —min(x,-j)

xy:max(xy) —min(x;) (1)

AR 2 A 7 vk o SEI R, BEATAR AL R max (x;) Al min (x;) 53 B RF — 38R
B HTFEIE B EMER/AME, #&TRINRREEIRH— AR 0,1 ] Z K%, Wk 4,
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Table 4 The standardized data of the soil indexes

B pH{E AR SR K P 2R8E Pb Cd
Soil pH Organic matter Potassium Phosphor Nitrogen Plumbum Chrome
A, 0 1 1 1 1 1 0.89
A, 0.22 0.63 0.99 0.90 0.47 0.82 0.91
B, 0.63 0.19 0.35 0.66 0.12 0.86 0.94
B, 0.51 0.03 0 0.10 0.02 0.91 1
G, 0.66 0.11 0.26 0.25 0.08 0.39 0.37
C, 0.58 0 0.05 0.05 0.001 0.58 0.60
D, 0.85 0.18 0.23 0.14 0.09 0.22 0
D, 1 0.17 0.01 0 0 0 0.02

WRIEASHEAL 5 BB , 3 E ORI AR DU RE R -

R:{Sij%nxm:R(xi’xj) (2)
AICR AR ARZEBT BT EHMRE, AN
zk‘, X%
S, (3)

LT AY )

AL, S X L 5 X AR S X, o MBI R 25484, MRS S, MBUETEEZ[0,1],
AR IEAMEE ., RS, = 0, MRS LIBEARREBAHECZAL, R S, = 1, WEHA LN S L8R
RREs2MMl. kil S5, S, MM, (IS BRI CREMR R, BAEB LR LR — M RAERE. & X3
—BE S, 4 S, = S mt, MBS KmEE A,

WRRHBE:- QAR = 1, Q0N r, = r,, %M, WK R 2 U LH—MHSEN LAY, 28
JERA B3R R BAH RN, 5 BB L R B EM SN X R B, TTRATRBGER:
(ry). (ry) =(r)*>=(V (ra Ary)) , BREBUNBBUKHY R, JOBUIAE LIRS R 1 00148 FE-A Bk 3
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WIS, NEDIARBIARRE R K RUOR P . RR* SR — -+ oR*— - HHRHB R =RV
i, e(R) = R*BREFTRIGEMIS M IERE R™ , O BT ik o B0 e(R) =R™, S48 R xR* =
R, BN R*AFRE R
r1.0 0.7 0.94 0.56 0.63 0.5 0.38 0.08"
0.7 1.0 0.87 0.65 0.75 0.62 0.47 0.18
0.94 0.87 1.0 0.46 0.93 0.89 0.62 0.41
0.56 0.65 0.46 1.0 0.81 0.97 0.47 0.37
0.63 0.75 0.93 0.81 1.0 0.9 0.8 0.73
0.5 0.62 0.89 0.97 0.9 1.0 0.66 0.56
0.33 0.47 0.62 0.47 0.89 0.66 1.0 0.93
L0.08 0.18 0.41 0.37 0.73 0.56 0.93 1.0
r1.0 0.87 0.94 0.63 0.93 0.89 0.63 0.63 "
0.87 1.0 0.87 0.75 0.87 0.87 0.75 0.73
0.94 0.87 1.0 0.8 0.93 0.9 0.8 0.73
0.63 0.75 0.89 1.0 0.9 0.97 0.81 0.73
0.93 0.87 0.93 0.9 1.0 0.9 0.8 0.89
0.89 0.87 0.9 0.97 0.9 1.0 0.8 0..73
0.63 0.75 0.89 0.81 0.89 0.8 1.0 0.93
L0.63 0.73 0.73 0.73 0.89 0.73 0.93 1.0 -
1.0 0.87 0.94 0.9 0.93 0.9 0.8 0.89 r1
0.87 1.0 0.87 0.87 0.87 0.87 0.87 0.87 0
0.94 0.87 1.0 0.9 0.93 0.9 0.8 0.89 1
0.9 0.87 0.9 1.0 0.9 0.97 0.89 0.8 0
0.93 0.87 0.93 0.9 1.0 0.9 0.8 0.89 710
0
0

0.89 0.87 0.9 0.97 0.9 1.0 0.8 0.89
0.89 0.87 0.89 0.89 0.89 0.8 1.0 0.93
L0.89 0.87 0.8 0.89 0.89 0.89 0.93 1.0 L0

FA R, FFREARREE A e [0, LT LARFTHHE, B A =0.94 6 R™
18 1,r; <0.94 AN 0,18 Rooo

B Ry o FTLAE T AR TG T /K HEBOS A IR B WM T 8 5 2K [ {u, ust, {u}, {u, ui,
{ust, tu,ust]o H—HEH A (EEAMELUT 0 ~10cm) B, (FEH B HELITF 0 ~10cm) , 55 =28 A,
(FEH A HMELIT 10 ~20cm) , 55 =2K445 B, (FH B #E LT 10 ~20cm) \C,(FH C #E LT 10 ~20cm) ,
MUKy C,(FEHE CHELAT 0 ~10cm) ,EHEEHE D, (FEH D MELT 0 ~10cm) D, (FH D EHLL T
10 ~20cm) ,
3 HR5WR

(1) 7E BRI hreh Joie N BUa(E U, U, U, U, Us [ Us AT 8RS U, .Uy BRAMEME, BldbR$
FEMX ARG KHBT AN AB.C Z S8R5 B RS R D S UMMk, X5 ANOVA 4R (%
3)—&,

(2) WETEEXE , 4 1615 K 0 A 2 - 33 5% i B 0 2 el 5 7K Y- BE 285 #3928 i el 551 B o R
BB BEE S o A ETGKHECY 13 pH B AR S EME B A S BN, EXRT A 51 B
FERBETIE A B o AB, C CEARBEAEFTREAR LRAN T MR ES, BRESRE

o O = O = O O O
o = O O O O © ©

o O O O © © = O

0
0
0
0
1
0
0
0
0

P o0 = 0 = © © ©

1
0
1
0
0
0
0
0
A

WV

.94 By

Ty
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By S AL GEANT RS, BB RERT C.CH, HRSBE B TERZSRE, X 5H IR
SR N BEABTRITREN " V-3 20X TRERNEIR IR BUNBEERTHETE,
T B e 33 ) T4 7 T g o e 3 fe L B BT 3o

(3) WA S f6 B RE , A, B, SN LB B . P A, SRR B 090 B, pH (BB BE T B, .B,.
C;C, Dy Dy, X FER iy TN AETE S K Al CO, FRILEST CO, FEBHL, Bl COHEA
TG, BREAE pH B . i pH ERARE , BAM TREYX T B S ERMETEN TR, Bl
JREBE A SRS X TERM TN ARG KBS BUEVEIE, X5 Zenjari EHPIRER
—3", FEIA A A SR B IR IS AR A B8 B, .B, . C,.C, D, D, H T LA, Al
& LSRRI B, S pH ELPRZHMSL, BHUR BB S8R E B B, B, SR
018, BRI SR O R B E R, B B KT E;C, .C, A SR I , &
W& FRER A D, D, AR, 55 A, A, B, B, A b, FAE B SR, (B0 Aot B BE W AE KT E,

(4) NESBISTRE , B TH AR I B, A, A, S8 8K D, D, AR LR
FRB T EPA S BRI T ER SRE, EFAAXETERRBYRE R, MAsSEITER=%
PR, RN, TEAREBRERN I RELBEERENCEREIRE"" . LEE LY
HRAMBEEH AR, BELBEAETIR HEE AERSRA YT EELBEIESRTI—EXER,
URBERRGEABH W LB AR TEE S B IS RN & BRI RAE KT, B F LB RBUHE R
R METE B

(5) MEBAE R ERE , h TAEETS KIS A, A, 8 T pH ERIE, EEHN TR ER
BB TRITRI, A, A, & A pH (E4M51% 7.32.7.67, M F ik, 8 — s 4 R 07E B A BG K, E
ERTREPELR™ . A ASTEEVRSENA B A5 B ONE, 78 A SAKNEYS B SFER
RES, A BRI R B4 L AR YIKE (Agropyron cristatum Gaertn. ) ,B SA KB | A BARMYIKE
3 ( Chenopodium album L. ) , C SRS BE B, KT A D SAEL, AL TSR HEE, X EHES
Fr AN ( Platycladus orientalis) & B IF, X5 BT KB AENHRSL R FIEN K L EBESBERA—E
B M I A FOR A F L 6 ™ A — 30, B, A B M AR K B B 3 25 i . RT3 0
THYZHEE SRS RN

Zx B FTR, T A TS TS K B B AR T B K RIS IR S, o A I R T R R
FOE, MRS, BREELT - EREMBESTERELBERNE, WS R TEE S, BHARRRE
B P 757K RE MRS MO , 34 107 425 A 214 e Py ELACIRS I Ao L BRI R HEAT BT AV, v - 33 B A AT B
W, HER T V5 K B R
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