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Comprehensive Evaluation on Soil Quality in the Green Land Around the Central Area of Tianjin
LI Shuo,LIU Yong-tao, CHENG Xu-jiang
Abstract
studied, and the improved Nemero index method was used to comprehensively evaluate the soil quality of the green land. The results showed
that 84.71% of the green soils pH in the four districts around the city in Tianjin was 6.5-8.5, which belonged to alkaline soils. The content

(Tianjin Institute of Geological Survey, Tianjin 300191)
Through field investigation and indoor analysis, the status of the surface soil of the green land around the central area of Tianjin was

of total potassium, total phosphorus, and available potassium in 0-20 cm soil was sufficient to meet the needs of plant growth. The organic mat-
ter content in the soil was mostly less than 12. 000 g/kg, which was very low. The electrical conductivity>1. 000 mS/cm accounted for
10. 22% , and the soil salt content was high, which was not conducive to plant growth. The overall fertility of the green land in the four districts
around the city of Tianjin was medium, which was mainly manifested in the insufficient accumulation of organic matter and insufficient nutrients

such as total nitrogen, alkali—hydrolyzable nitrogen and available phosphorus.
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Table 1 Classified standard value of soil index

e R e P A
e EE AR e R = 3

L AN A i ~ strice ail: R - ail:
Febr ﬁflﬁ/ S Soil bulk Organic Electrical Available Alkaline AHUTN 2o TP Total Available
Index grading densi pH condu- phos- . K X potas- pota-
standard ensity matter ctivit h nitrogen kg ke i i
s 3 K tivity phorus mg/ ke sium ssium

g/cm &'kg mS/cm mg/ kg g/kg mg/ kg

X, 1.45 10 9.5 1.30 3 60 0.75 0.4 5 30
X. 1.35 20 8.5 0.40 5 120 1.50 0.8 15 100
X, 1.25 30 7.5 0.25 10 150 2.00 1.0 25 120
2 HERE55H B P EE R BN MK Jig AT 5 > 23 S e b > el ¢
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S5 FEFE PR GE/DN BRES AN WA LR Sk T
WK CHIER RS, SR (3R 2) , Rt BRI Y X
L4, 78.63% Y+ A <1.350 g/em’  FFA (KT
Tl bR Ak - 38 BT F AR ifE) (DB/T 29-226—2014) 2K
21.37% 145> 1.350 g/em’, A A ML, ST
T T ke ATRE 25 440 , AP LR PRI X
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Table 2 Statistical characteristics and evaluation results of bulk density in green space

=SS AR P

P45 5 Evaluation results

Green space Range Mean )F/]:{EE;D 75 S B CV wrhE Lt$ st
classification g/cm’ g/cm’ g/cm Conter;t Ratio Results
g/cm’ %
Bl 45 Protective green space 0.890~1.385 1.175 0. 108 0. 092 <1.350 94. 87 WEHAEY K
>1.350 5.13 FEIFLAR R X
#2543 b, Green space by the street  0.935~1.640  1.216 0. 151 0. 124 <1.350 83.72 E AP K
>1.350 16.28 FEIFLAR X
INE 4k Park green space 1.040~1.615 1.260 0.136 0.108 <1.350 76. 67 SERAE YA K
>1.350 23.33 T FLAR PRI X
JEAELEHY Residential green space 0.950~1. 440 1.270 0. 141 0.111 <1.350 64. 00 EEAEY K
>1.350 36. 00 FE LA R X
/A5 Public green space 0.925~1.695  1.263 0.196 0.155 <1.350 70.37 EHEYERK
>1.350 29.63 TP FLAR PRI
Tl &b Industrial green space 0.910~1. 695 1.224 0. 164 0.134 <1.350 82.14 EEAEY K
>1.350 17.86 FE Y FLAR R
SE-34 Mean 0.890~1. 695 1.234 0. 149 0.121 <1.350 78.63 & EAE YA K
>1.350 21.37 HE LA R
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2.2 TEENR  HHEAVUTE SRS ORI, &
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Table 3 Statistical characteristics and evaluation results of organic matter in green space

AL E AR, P ME R 16. 020 g/kg, 23 Fhag b AH
XA, P IIEA 10. 350 g/kg, A LT 2 i P KEN/N
YR A TR £ M > T ll 2 b > B 7 2t b > 147 55 2% i >\ el 4
> g

PPN 45 R Evaluation results

ESiies AR i FHIH - . ]
Green space Range Mean *’T\{ﬁ;‘% SD BRFRECV wi H:'%; 2t
classification g/kg e/kg ke Content Ratio Results
o/kg %
Bii4P1 45 Protective green space 3.401~65.177 13.152 9.317 0.708 <12.000 53.85 AHLFEZ
>12.000 46. 15 FEER
#7554 Green space by the street 4.499~44.656  11.130 5.980 0.537 <12.000 69.77 AL =
>12.000 30.23 TR
NPE Lk Park green space 3.072~20.467  10.830 4.930 0. 455 <12.000 66. 67 HHLBE=
>12.000 33.33 FraEsk
JEi{1: 443 Residential green space 6.364~22.218  16.020 10. 620 0. 663 <12.000 60. 00 AHYLFEEL=
>12.000 40.00 FrEER
INFEgg Public green space 5.254~19.701 10. 350 3.374 0.326 <12.000 66. 67 BHLFELZ
>12. 000 33.33 FrAER
Tl &b Industrial green space 5.691~64.189  15.970 13.952 0.873 <12.000 64.29 AU HR=
>12.000 35.71 FrEEsR
S5 Mean 3.072~65.177 12.909 8.029 0. 5% <12.000 63.54 AHLFE =
>12. 000 36. 46 FURET P

2.3 TERSE LHUL SRR RS B —
SRR, iR AR Sk e p S R 20 Rt
BORRIE A AR WEEINER . di13k 4 ] UL, KA 3Rk

W22 5. S AHr il (3 4) , T BRI X St
T, 1 H SR < 1000 mS/em [ ik 89. 78%, £ 4
(RHET PRk 3 B A vfE) (DB/T 29-226—2014) , Hy,
DU [X. 25 iy -3 ey b o E (R 0. 475 mS/em, BALIEEIE §98>1.000 mS/em (5 HLik 10. 22% , 330 43 & 885, R
0. 140~3. 180 mS/cm, Z 7 LALE IR, TSI FART  FITRAVEK. 0P T 34> 1.000 mS/om 4 1
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Table 4 Statistical characteristics and evaluation results of soil conductivity in green space

PR 45 H Evaluation results

= VAS. S ARAb 3 DAL
o T e EES ooy Al o 4
classification mS/cm mS/cm mS/cm anlent Ratio RP';ults
mS/cm %
747144, Protective green space 0.140~1.600  0.432 0.301 0.697 <1.000 94. 87 FRRERSIN
>1.000 5.13 EINTIE At
155224 Green space by the street 0.170~1.060  0.337 0. 190 0.564 <1.000 95.35 TFEEKR
>1.000 4.65 EINTIE k=
INPEl gk Park green space 0.150~1.370 0. 463 0.298 0. 645 <1.000 93.33 FEELR
>1.000 6.67 bt
JE {44 Residential green space 0.170~1.740  0.513 0. 446 0. 870 <1.000 84. 00 FEHER
>1.000 16. 00 EIRTIE k=
INAgg Public green space 0.180~1.130 0.456 0.280 0.615 <1.000 92.59 FrEEsR
>1.000 7.41 himifb 11
Tl &b Industrial green space 0. 150~3. 180 0. 649 0.677 1.043 <1.000 78.57 TR
>1. 000 21.43 EIRTIY k=
SE-34J Mean 0.140~3.180  0.475 0. 365 0.739 <1.000 89.78 PRk
>1.000 10.22 Ehyi ik g
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0. 318,48 5% R KN 0. 039; Z 5 LLE AT B , AN [F) 2 i S 7Y

P13 pH P35 TCH W 25 57, B P kb pH 45 & (R
PEl AR A 1 5 BT B AR M) (DB/T 29-226—2014) (& b i i,
iKH] 97. 44% . GEiFRIERWI (R 5) IR0 X gk i + 3
pH 7E 6.5~8.5 [ 84. 71% 75 K HE T el bRk Ak 13 it
FARUE) (DB/T 29-226—2014) ;pH>8. 5 1,5 15.29% , J& T
SR , AR A A
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Table 5 Statistical characteristics and evaluation results of pH in green space

2R e . " PEH4E S Evaluation results
s TG PHE bE BRRR —— - o
N spa Range Mean CV Bl Lt%_ “H
classification Value Ratio//% Results
B4R 45 Protective green space 7.530~8.620 8. 056 0.289 0.036 6.5~8.5 97. 44 R
>8.5 2.56 SR B PE
55543 Green space by the street 7.630~8.720  8.273 0.276 0.033 6.5~8.5 74.42 FEEBIR
>8.5 25.58 SR B PE
INPElsg il Park green space 7. 440~8.990 8. 186 0.380 0. 046 6.5~8.5 73.33 FEELR
>8.5 26. 67 TR B
JE {148 Hh Residential green space 7.490~8.900  8.138 0.318 0.039 6.5~8.5 96. 00 AR
>8.5 4.00 SR R
A S5t Public green space 7.620~8.920  8.263 0.354 0.043 6.5~8.5 77.78 A ER
>8.5 22.22 iR
Tl &¢Hb Industrial green space 7.360~8. 570 8. 108 0. 036 6.5~8.5 89.29 FRETR
>8.5 10.71 YR
SEJ Mean 7.360~8.990  8.171 0.318 0.039 6.5~8.5 84.71 sk
>8.5 15.29 RO

2.5 TEFHTE HEFRHSCETEAEE L eR
Fer MR e T AR VR ALY, 4 i 3R R Rk
BRI, EDBE A PR - S AT BESR A RO T, W S
T TR R R

2.5.1 HIELEIFE . hE 6 Al WL, KHETFRIR Y X 4
I 2R TR 1025 o/kg, AR EETE 0. 385~
2.140 g/kg; ZH LB M BN, BAESGM S A T & ak
1,35 1. 112 g/kg, B4kt fE7 554k b Tl 2 b — 2% JCH G
E5 AN S A RSz BT B 225 . SRS
b A GRS P e BVIAR U R SR A S b > Tl 2 b >
JPrah iy > 1 5 2 b > S T8 2 b > 2N e M, T I X i
S RS ARTRT 15,00 g/kg, FIE N 21. 42 g/kg, b1

WEZE R 1.5, 78 5% AR 0. 07, & i 22 (8] 4 51 7 = A 2248
Ko FHETT PR IR 101X ¢ Hb + 36 P & Bl & B OE I (E N
0.854 g/kg, brifEZE N 0. 3,28 5 RECK 0. 35; 2 5 LW ST
R, RSk IE D 2T R s, O 0. 953 g/kg, A
et gt -3 b AT X S AR AR, O 0. 788 g/kg, HoA JLFp
LRI TG 25 57

P A 5 K R A FR AT bR, KT FR AR U [X.
g P A A R A 1 (> 1.0 g/ke) 94 51, 56% , BRk
DU DX & b, 4 96 rh 4 0 i — B B T I AE R DL (>
0.6 g/kg) 17 96. 35% , FRIl VU X Lt b AR i AL 137 75 i 5 5
JE s REETTIR X SR S e A 0 B AE TR 45 DL 115 100% , 2
oA HEh A SR

R6 FMTHELEFSSERHE

Table 6 Characteristics of total nutrient content in green space o/kg

S H 4K LA TN 441 Total potassium L0 TP

Green space A P A T TE P
classification Range Mean Range Mean Range Mean
i #1433 Protective green space 0.385~1.688 1.022 18.34~24.81 21.24 0.551~1.656 0. 862
15545 Green space by the street 0.452~1.462 1.016 18.34~25. 14 21.93 0.568~2.100 0. 837
NIE 4 Park green space 0.411~1.721 0.979 19.58~24.23 21.43 0.564~1.415 0. 805
JE {14k Residential green space 0. 640~ 1.990 1.112 19.50~24.56 21.46 0.654~2.293 0.953
N34t Public green space 0.532~1.572 0.922 19.83~24.40 21.15 0.621~2.318 0.788
Tolk &gl Industrial green space 0.541~2. 140 1.097 16. 68 ~24. 81 21.32 0.584~2.531 0.879
15 Mean 0.385~2. 140 1.025 16.68~25. 14 21.42 0.551~2.531 0. 854

2.5.2 TIEMRGRSY. R T ATLAE Y, PRI DX S b i e
FEEHE N 65. 19 mg/ ke, ZRALIEHITE 18. 90~ 168. 00 mg/ kg, i
F T35 B L Sk S A b > B 47 gk b > Tl 2 b > 1755
Lyt >3 el b > 3 gl s MR ST Pl Ak Ak 1 8 BT A

W, FEIRIR Y DX 2 1 A 38 i i 2 7 12 =40. 00 mg/kg i
Ltik 85. 00%, fig 08 i 2 45 & R EE T B ZoR, B A1 A
15. 00% 43 38 P i 8L 5 fit <40. 00 me/ kg, (AR, K
HETT BRI IO XSk b - g P SRR A AR LA 99. 44 ~
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1 145.00 mg/kg, F-YI{E 317. 43 mg/kg, BAK & 1 4 o 5 MR 4
T el bRk Ak - 498 Bt b ofe , Sk b 3 P 0 5 1 2
1t 80. 00 mg/kg, AERAF G R HTT AT ZK , T3 bl &
A R BRI Y X 4+ 5 oA Sk S AR b TE

4.42~121. 65 mg/kg, F-H{H K 20. 36 mg/kg; b+ 3EH A
S BB =8. 00 mg/kg 3AF] 91. 00% , ik 2 KL FEl bk
b3 B bR E) (DB/T 29 - 226—2014) , 7 25 B & 4k <
8.00 mg/kg (1 [tk 9. 00% , fIEmERE T AN A2 o

RT FEHIEDERFSSERE

Table 7 Characteristics of available nutrient contents in green space mg/ kg
AR Wifi# % Available nitrogen FHEER Available potassium AR Available phosphorus
Green space LI Tl LI Tl e
classification Range Mean Range Mean Range Mean
4P 45 Protective green space 30.80~144.20 67.54 151.00~692. 70 314.77 4.42~121.65 22.70
#7554 Green space by the street 21.70~103. 60 64.56 139. 00~672. 90 335.07 7.51~58.41 18.12
N R4k Park green space 18.90~168. 00 63.68 99.44~1 012.00 284.71 5.87~62.47 19.73
JEi{1: 443 Residential green space 35.00~161.00 75.54 142. 60~765. 60 336.72 5.51~109.42 27.61
INFLZEH Public green space 26. 60~ 108. 50 55.25 148.50~1 145.00 294. 11 6.22~64.35 16.32
Tolk&fh Industrial green space 27.30~96. 60 64.58 152.90~678. 80 339.19 5.92~46.67 17. 66
-4 Mean 18.90~168. 00 65.19 99.44~1 145.00 317.43 4.42~121.65 20. 36

2.6 FHMREBLESTEN SR LM(ES), Kiftiimn
DX i e R ARAE S R A (P = 1. 413) AR IR 2 i
NETIH8 KL (P) KNI S B 4 2% M (1. 464) > Ja {1 2% Mo
(1.461) > Tolh 2 b (1. 427) > 55 4 b (1. 406) >3 bl 4
(1.389) >34k (1. 332) , 73 A LI P 3 B2 BRI Y 1X 3
JUAF A SRR, (HL Bk = 3R R R, BEAARAE 3 M, 3Tl e e
ZARE PG G2 OIE I B AR — N S, PP
W I B BT g AN A g T T o, Dt R By 4 g b
NN, BRES AN 5L, JF H PR s A B N A R

R A AN TE T 1, (B SR T B AL s Je A
L MBS 1) SR R R 0 /N Il 5 3 , A BN ZE S B AL
N RS s A gt A AT Ty AR P D o A2 B 58 73R
I ER ST SE IR AN 2L, AR BE B
T ARERHLB AR TR S VR LR . it — 20 S i i T e i
S SO SR T S ) BRAN R AP B S
BRI P ECA N, 5 —Or AT XA LR E FRT R A R
TR O, T L 3o AT AU s e 9% f) g i A S5 A I
A -3, JHUAR = s T

£8 TEREBITMEEN

Table 8 Soil quality assessment index

P

S £\ : ——— AR
e e S sk w0 Comprehensive
classification Bulk FOM TN P Tole}l Available  pH CoAndu— Available hos- ) fertility

density " potassium  potassium ctivity  nitrogen p index(P)

phorus

4P 45 Protective green space 2.86 1.22 1.37 2.18 2.62 3.00 2.44 2.93 1. 14 2.83 1.464
Tl Industrial green space 2.61 .35 1.48 2.11 2.63 3.00 2.39  2.67 1.08 2.94 1.427
NFLZEH Public green space 2.44 .07 1.23 1.88 2.61 3.00 2,27 2.97 0.92 2.90 1.332
ONPE 2k Park green space 2.49 .08 1.31 2.07 2.64 3.00 231 2.93 1.07 2.91 1.389
75543 Green space by the street 2.65 .08 1.35 2.08 2.69 3.00 2,23 2.9 1.08 2.96 1. 406
JEif1: 44 Residential green space 2.29 .21 1.50 2.31 2.65 3.00 2.36 2.80 1.27 2.96 1. 461
-4 Mean 2.56 .17 1.37 2.10 2.64 3.00 2.33 2.8 1.09 2.92 1.413

3 ZER5EN

i I BPAMRE AR AT, RS T IR LR X
JE LS IEASEARRIE FRIGIR , X 2 AT T 255
PO SR B, ST PR X 4 M - 3 pH 7 6. 5~8.5
(15 84. 71%, JR it +50~20 em - Herh o il d A
SEEETUA, RS A A KR IR A AL SRR
HRAr/NT 12,000 g/ kg, 3 ARG ; HL 546> 1. 000 mS/em (4 1L
15 10.22% , F- 3R I B R, AR TR A I R R
Sl U X el SARAE Ty s rh 45, EERIIEA LSRR L,
R IR AR E TR A

SR - S A R TR, B LT LR
W OFF XA 5, AT s N A e R b e R
TREFADE e LA AT ERAR ) AR 25 533 BRI R 1047124

K QS St AR Y =, R Ak IR, R A BRI

FESE S BTN ; @%b + A HUR SR A S S F S

BB, PTE X A AR B TR R R A sk

B -4eE 7
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