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X, HAESREETMG; AR 2EMERET & 2R B EF MG, SARWEE EM pH TRFEMCE, SFHEREDR
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Distribution of Soil Physicochemical Properties and Microbial Biomass in Three Green Lands

with Different Use Types in the Urban Area

LI Xiaoying'?, ZHOU Huimin®*, LI Chang?, HE Lisi’, LIU Xiaoqing®, XIAO Zheng?, LU Haifei’, SU Jiale®

(1 College of Horticulture and Plant Protection, Yangzhou University, Yangzhou, Jiangsu 225009, China; 2 Jiangsu Key
Laboratory for Horticultural Crop Genetic Improvement, Institute of Leisure Agriculture, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China; 3 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: In order to improve the service function of the urban green space ecosystem and promote the sustainable development
of the city, this study explored the distribution characteristics of physicochemical properties and microbial biomass in the surface
soils of green lands in different functional areas in Nanjing, China. In general, the soils of these three green lands were all alkaline
and the values of soil bulk density were all very high. Importantly, compared to roadside tree-soils, the contents of soil total
nitrogen, available phosphorus and available potassium were significantly higher in the park green land. In addition, although
there was no significant difference in the content of organic matter among the three green lands, soil microbial biomass carbon
and microbial quotient in park green land were significantly higher than other two types of green land use. These results indicated
that the soil structure and nutrients in park green land were better than roadside trees land. Furthermore, correlation analysis
showed that soil microbial biomass carbon was significantly positively correlated with soil organic matter, total nitrogen and
available potassium. Also, there was a significant positive correlation with available phosphorus, and a significant negative
correlation with soil bulk density. Soil organic matter was significantly positively correlated with soil total nitrogen and
available potassium, negatively correlated to soil bulk density and not correlated to available phosphorus and soil pH. Therefore,
loosening the soil frequently, applying appropriate fertilizers, increasing the mulching of greenery wastes and improving soil
conservation management level would play positive roles in restoring the soil ecology and urban ecological construction.

Key words: Urban green land; Functional area; Soil nutrient; Soil microbial biomass carbon; Microbial quotient
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H #5352 2 E N SR 224 5 1 EAL D)

T HETR My PR Y AR ), A
PR R A A, AR b e T 4
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i, HHAMRFEE PRET . 2955 QSRR DA L st
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051, LS A W A W By e AT TR P A
PLERPELL Sy, EREAUR S SR LI R 53R 0 i
P UL BAUSRAL TR B AR B R i, 3R W)
A=Wy b e A, AT DL R SRAE L R 1 A2 Ak
O, 38 WA T RAE -39 P iy A A BILSR 1il f3
Yy Wy R A AL BCR , N LR R AL, X+
SEAT LB R Bl A5 Al i P AT E B AR R R
WL B, ENAME T R AR Y
W RS RS R RS R B R AE Al | B
Mo BRMAF A RGN, TR Ak 1 TR
AR S M5 30 B B B s AR T i 4 49F T
Ao DIMEBERW, 16 FRMM, TR YR
5 AR ) L - S R ARG, SR, B
WFFEARIE o | Sl i S Wy A Wi 5 e
73 Z 18] 4 5 28 AEAN [R) 38T AS (] s o i) R I A —
B U A5 B T SR A R S R L
SR T M - SR T R R, R B SRR W A
B AT RS RHEAL JyHE bR A ARG T R 5
UL A IR T Sk o B ST XT 5, R 3 W A
Yy S TP RS A G R, M T
LT L AR | B W A R Sk A A
F G LRI A TR D e DX 2 M A T 7 o £
AR LA S =38 Z T 5 2R, AR LA S A 30 i g 5
AR, WFFEIR DR [RI D BE X 2 (AR X
O\ PRI FITE B AT ) TS AR MR . G W 2R W i ik
FUCA W ) 0 A AR S OHAR L 2, AR fR4P A
SRGEUR | B vog T 2t A A 25 R G T RE A S o 7 Wl £+

SERYAE HOT AR LB o
1 HREH®

1.1 HAREXER

BT TV PR, b B AR bR Ry 118°22" ~
119°14' E, 31°14' ~ 32°37' N, & if7H X e s i £
Y4 6 587 km®, BIKMIEE Z, UMRIL, FEBERE
20 DIFRIRIL . 0 I RERIR G ol = 2ARE, /T
BRI T el sl SRR G
2R, RG], WER, P8R EN
154 °C, [k 1047 mm!"™ SRR A 117
do TR R R R 45.0%, A FE Sk
RIS m?, 78 E 3T b T s KR
1.2 HmRESLIE

AT 5 1 AT T I X A AR 5 0 R Y
O3 LA T R BT AR X 3 A EE A DI RE S
AT RAE, SRR B T 22X S IX . 2
X, #IEX, WAEGK ., MEX ., LT XANOX,
A E 33 A SREEHL(E] 1) SRR e AR ) Fh R IS (1]
10 AE LA ERRE HEA T IBORE | F S SRAEHBIE I 4 ~ 5 4>
R IR USRI A A TE IR D RE X Sk il . TE T
A RFE SR B b F A 75 ) 5 R A TH A, 47 el S5 5
FR T R E SALBERNE s AR SRR
SPHEAR AR AEAEMR PR )2 140 ~ 20 cm)FE
BN AEAEN . BT BAEEERE 4 CAREIRTTE,
i 2 mm 05 A SRR YA YRR s ) —
Ay EH AR TR 0.15 mm 5 , T 3885 WL R
SR RME, 3 pH. A3 %00 A #n & B Y
I R AP 3 1 mm B A XU A
1.3 MEFE

- HERAb P BT K SR AR AR I E 2 B Qi Y
P, A TR LR SR A ) E 5 pH
KR 1 0 5 oK B A f A kI 5 A HLBR
TR FI SN IR S I 5 7 2R B iR i
PRAHBRU L AIEINE ; SRR SRR IR 3K M
SR AE 5 4 ZUR MR IR T & — P Sl L G Ak
MRE o S e R T B e R Y
T I (Vo) = ERE O 2B D /A BILA < 100
1.4 HEZITHW

{6 1] Excel 2016 F1 SPSS 22.0 # 44 %d B8 #4748
T, SR AR 2 5 22 57 H175 (one-way  ANOVA)
1 LSD £ s gk A28 5 o 2 13 1 (P<0.05), >k
H Pearson AH5¢ REGEVEATHRME DM o B R HIAF
B £ bRifEEFR .
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1 18°?0’0”E 1 18°4|10’0”E 1 18°|50'O”E 1 19‘:0'0"E 1 19°|10'0"E
32°10'0"N + -32°10'0"N
32°0'0"N + -32°0'0"N
31°50'0"N 1 =31°50'0"N
31°40'0"N -31°40'0"N
T T T T T
118°30'0"E  118°40'0"E 118°50'0"E 119°0'0"E 119°10'0"E
1 ERTHETIERESSH
BRI el e s AT AL S R 30 g/kg, N R
2 ZER591%h

2.1 ARIBEX LR HIEEREBU R

W 1 PR, JEAE X 28 e FA i Sk i+ 58 pH
Z A AETE B 2 5 (P<0.05), JE{EX S+ % pH
i, FYIEN 8.26, L/l Sk i A H 2 b+ 4553 J31)
= 0.41 1 0.40 AFAL 5 23 bel FLE P4k 3% pH TG
BTN T e 39 B LB B AN R R A X R
T PR HIAEAE 3 25 - (P<0.05), /A Pelskih L HEA T
/N, SEYEN 1.40 g/em?, BEFEAT X RITE B 4k i+
HRIMK 7.86% FI 6.43%; i BFLIRE 52 H A4
WML, AP sk 3 LR ok, SEHME R
47.02% , JE A X FIITE fi 2k 1t 4 398 A3 F LB B 9091
42.94%7F1 43.61%.

JEARE DX T RS (s i dth - $9A MILJT 25 R34 (B 4%
WIS 19.11, 24.06 1 19.35 g/kg, A[RITHHEX &%+
T 2= F (R ) HHEA P & Rl 7.81 ~
36.20 g/kg, H 84.9% KLk ML+ HEA WL & = AE
10 ~ 30 g/kg; A /IR AT DRI TE % 2 b 1 3G HL
B iR 10 g/kg, M BHEARM LGN 6.06%; 1L

ARG A 9.09%(F 2A) . FRAEIX | 23 Bl F1iH %
AR S EIE S 1.39, 1.50 i 1.09 g/kg, A
Vel 2t b - 498 4 R B B A B SR M R 37.6%, H 5 R A
XS 22 5 S IS A S RV REIN 0.71 ~
2.89 g/kg, TIEAA SR FEBIIMIE 0.71 ~ 2 g/kg,
A7 REEAR Y ELAFI R 90.9% 5 A5 71N 43 Fi A3 IXRI A el
WA AR SRR 2 gke, & BEEEARKHEN
9.09%(&l 2B) JE A3 X F1A el 43 b 1 3985 350l 1 3%
{5354 40.38 mg/kg F1 41.09 mg/kg, %8I8 Lk Hb 4y
T 52.8%H1 55.5%; A 87.9% KLk A W &
HE 20 mg/kg(El 2C). 2 el i - S 5
h 214.14 mg/kg, G2 e T IE B AR IR EUSE & i
(136.55 mg/kg); Ji A X 4 Hb + 3 2080 & B
180.48 mg/kg, 5 IHAF>TREIX Lk + 1 TC b 3 22
o EEH S R ARES IR R, g RILEY
90.60 ~ 319.00 mg/kg, KHR> T IEH AL & B /3 A 7R
100 ~ 300 mg/kg, HEFEARR LLHGIR 84.9%; £ /N
533 FE 2 A 3 USRS B A 300 mg/kg, R
FEA LA 6.06%(1l 2D).

F1 AREINEEX Gt HIRBAUMR

UIREIX 2 (g/em’) pH BILBRE (%) AP (g/ke) A (g/kg) A 309% (mg/kg) A (mg/kg)
JRAEIX Sk th 1.51+0.13a 826+032a 4294+502b 19.11+6.14a 1.39+0.52ab 4038+12.30a 180.48+51.17 ab
NS 140+ 0.07b 7.85+036b 47.02+2.67a 24.06+t7.45a 1.50+£0.59a 41.09 £ 12.16 a 214.14+ 7822 a
18 [ S 1.49+0.11a 7.86+0.45b 43.61+4.18b 19.35+481a 1.09+0.27b 2642+ 6.52b 136.55+32.14 b

T [FSUARIRING SEREF R AN [R) S AE X 4 - 398 18] 7775 1 25 22 5 (P<0.05), Tl
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PRok U E IR T 2.5%, 5 EREARRHE N
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(A) —  JuH: 176~753 mg/kg
701
60
S 50t
= 40
it: 30t
20+
10+
L Ml . . .
<200 200~400  400~600 > 600
WA AR (mg/kg)

PSS ]

I iH s
50
(B) JEFE: 1.91%~6.17%

40+
< 5
£ 20+
K

10+

0 1
<25 2535 3.5~4.5 >45
AR (%)

El4 AREDIERXGMTRBEDEDNERQ)SHEYBB) S HINE

23 TEREMEYESHRSECEREMNEXE

M3 2 fin, gk E AR S B S A
ML . 4 ERE R 3 it S A il 2% 1B AH 5&(P<0.01),
5 RO B R B IR A DG (P<0.05), 5 AR
e 2 R 56(P<0.01), 544 pH JC WA

B L S A R AR i S S E A
K(P<0.01), 54 %08 & M 14 pH JC B A,
5 R S B A (P<0.05), HIERESHRL
R B IEAE(P<0.01), SAMBE SR, +
B pH FZE B0 A DG

F2 TEMEMEYERSELMERENBEXRL
A= W AR Wy ik I B A s HAHT A pH
[BER7 L4 1

LT 0.643" 1

E 0.591" 0.570"
EERC 0.367" 0.156 0.272 1
AL 0.628" 0.575" 0.510™ 0.381" 1

KE -0.448" -0.440" -0.234 -0.207 -0.313 1

pH -0.166 0.047 -0.015 -0.002 -0.159 0.074 1

W R A M AL K (P<0.01); *FRAHEMEL B E K (P< 0.05),

3 ihie

AR ThaE X 4k ith + 3R 3B (L 4F1E

W b - R AT D S N IS Sl R IR R
SEAEFRREE, i K mma A i I A K P
L B AN M - A 38 SR 1 L e - 458
Py BB FNEE RO IR . AR, IE# 14
MIAEELAN 1.30 glem®, B HIEEFEXF] 1.50 gem’
BF, MR R CHELIM A AP as L, R
[ D) he X b+ 4825 F iR m R , H I E O ik 3]
FE AR R 2 R S5 A DX T o M, 7 o
W R T AR S, SRR BT A Fe ki, 1
W2\ el e b, - SR ZE A U0 T F A3 DRI Pk kb, 384
B, BESEREBAS, X ] BRI T Bel 4 Ml R B
THA . HEBSEREIE TR, 1 pH SR e 15
FROYA R AR E R E R R P R RE X

3.1

25 My SRR AR LM (pH 7.95), X 5 F 2 T i 35
WFFT s R —3, AR as R R, BEX St
e pH 23 = T FE RIS Ak b, X nTRESE B TR
XA R, 288 | W62 LA S KR il dE 3
RA, iy sy m e R, 5 A X 4t it 1 48
pH 5 o SR MAEIR TSR AL F v, VA kLRG|
AT AT EMR, of =AY pH BB AR PR
Sy, SEHAKES,

A LT ARUE Y K E B IR 0 E
FeZ PRPO AR A A R A 5 S5 G
FRUERT e T3 XA ) Dy il X 4 b - S A LR 75
TR/ EPTE 10 ~ 30 ghkg, K3 T4 )+
AT T . IV brife . 2 Fel e ith - 564 WL & 8
{E°H 24.06 ghkg, AWML EERMFE, BRYITA
el & 3 WL & i 74.0%28, X AT REJE h TAE
H % 2 i mAA I R A #h 7S, 350 T 1A HLaK
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- AL W FE A3 S T TR AT AR T 1 L
B, MG R s Ay 22 U0 AR ST R,

A el o it - SRR AR O 0 v T e A DR fr et
T AR Pel g i - AT BIL I it A S 37 0 ) A 2
B T HAB PR 2R IR, A B IR RUEE ] 57
R ZREY Y . BARTE LA MLBR I R
b, A REAEXCRE ek A B 2R, BES
IR E VIR RO AE R, s A DRI IE B b L TR A
KRR T AR KRICLIE, WERA Ry
SR, R DCRIIE o+ TR I3 2 AT RREAER
IR ORISR AR R AR AL BE 2
ik, AEIBEEIME o
3.3 ARENEER Gt tIEBENMEMERSEN

AL PSS

SO oy e i M 2 R T )R T AR AR
BRI, AP ARSI, I R A Te
HUE TR 2 B R BRI e AR gy
PAE W) 52 5 40 7 i A IS X 3 T 2 - S IS g ) 52
Wi A 2 B, e AL I e 40 e M S T DA vy 0
SFLBRE | BT AR A SR A e, B AR
Yrrertar . RS L EAL R AR VIR O
ABFFEEEREZW, IR Y R YR i R S AL
[t AR AR S B R IEAG, S s
H AR SO OC, UER IR Y T R Y
PREEFY UL K AR AT BT | A RN RO A A 45 A B
T A SR W A W B S A RO A S
553, 3K AT RS PR R 7R L e P B BAT LA A
SERFAE, 2R TR A R KPP AT R 13
AHLBS RS 2R RS R R B IEASE,
SRR R B AN SRR BRI o AN, AL
B S IR AR R TN I, 7R 4%
WA IR AP R A, R o A DX f
Mo, BEMRTIEAE, @SRRI IANTE, et
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