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Effects of Different Mulching Materials on the Soil Physicochemical Property
of the Plant Pits in the Cities
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(School of Forestry,Beijing Forestry University ,Beijing 100083, China)

Abstract: In this study, field experiment was employed to assess of different mulching materials (tree pit
nets, turfl, water permeable bricks, pebbles,and wood mulching) on the soil physicochemical properties of
the plant pits after coving 2 years. The results showed that tree pits mulching had significant effect on the
soil physicochemical properties at the depth 0— 10 cm, the surface physicochemical property could be signif-
icantly improved (P<C0.05) with wood mulching: and soil bulk density decreased by 8.72% ,the total po-
rosity incrrased by 19. 81% ,organic matter,total nitrogen,alkali hydrolyzable nitrogen,available phosphor-
us and available potassium increased by 64. 65% ,60. 34% ,110. 54 % ,107. 08% and 62. 34% , respectively.
Turf coverage could improve tree soil porosity and permeability in a certain degree. There was no signifi-
cant difference in the physicochemical properties of the soil with tree pit nets, pebbles and turf. The effect
of different mulching materials to 10— 20 cm soil physicochemical property was weaker than that of 0—10
cm soil,soil under 20 cm had no correlation with different mulching materials in plant pits.

Key words: plant pit; mulching material; soil physical property; soil chemical property
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Table 1  Major soil physicochemical properties in the plant pits
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FERE e MR am oamr om0 G /g /(mge  /(mge  /(mg-
em ) r /% /% kg ) kg ) kg D) kg ) kg )
0~10 1.45 45,15 36. 84 8.31 8.32 15.70 1.15 8.63 14. 32 89. 15
10~20 1. 50 42.08 35.09 6.99 8. 28 11.02 1.02 11.50 13.79 88.09
20~40 1.52 41.54 34.12 7.42 8. 66 12.98 0. 94 7.35 12.76 92.70
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Table 2 Soil physical properties with different mulching materials in the plant pits

AR K /em R RALBE /% AL/ Y AERAALRE/ %
BT 0~10(% 10) 1. 440, 07bc 45.66=+1.82b 36.82+1. 32ab 8.8440. 87ab
ECaTiva 1.4520.05b 45.2821.25b 36.0321. 58ab 9.25%1.2la
Bk ik 1.57240. 05a 40. 752, 86¢ 33.67%1.87b 7.081.02b
93 1.36=40. 03bc 48. 682, 14ab 41.79%+1.48a 6.89+1.14b
N 1.324+0. 08¢ 50,1971, 32a 40.34%1.60a 9.85+1.06a
CK 1.460.02b 44.91+0.98b 36. 3841, 24ab 8.5340. 88ab
W 10~20(% 20) 1.48=0. 04ab 44,1521, 23ab 36.13%+1. 25a 8.02£0.98a
& o0 A 1.4940. 05ab 43.77+1.08ab 36.91+1. 36a 6.860.85a
& K it 1.5240.02a 42.6421.31b 35.24741.47a 7.40%1. 04a
N 1.4240. 03ab 46.42+1.05ab 37.0741.62a 9.35+1.77a
AR 1.360.03b 48.68+1.42a 40.02+1.05a 8.66=0. 96a
CK 1.49740. 02ab 43.774+1.01ab 35.3941. 14a 8.38+1.01a
&7 20~40(F 40) 1.5440.01a 41.89+0.79a 35.224+1.21a 6.67-0.76a
pl7ipe) 1.5240.02a 42.64%1.0la 35.94741. 35a 6.7020.42a
% K it 1.5340.03a 42,260, 87a 35.1041.02a 7.16+1.0la
Y 1.50%0. 02a 43.40%+0.98a 35.91+1. 10a 7.49%+0.87a
N 1.5540.03a 41.5140. 45a 34.76240. 76a 6.750.62a
CK 1.5240.02a 41.64+1.10a 35.43+1.11a 7.21+0.76a
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Table 3 Soil pH with different mulching materials in the plant pits

FERE/ em WE T 150 41 7 K W L4 AH CK
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Fig. 1 The soil organic matter with different mulching

materials in te plant pits
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Fig. 2 Soil total N and alkali hydrolysable N with different

mulching materials in the plant pits

40 . OWET OS5 4A WG Kk
i T @EE  mAN  BCK

NN W W
S L © W
=3

-bbb

R/ (mg * kg )

=]

0~10 10~20
b R E fem
B3 AREEBEZHR BRI L 5 E s
Fig. 3 The soil available P matter with different mulching

materials in the plant pits
3 ZwEin

3.1 AEEEM BRI L 59 I 4 R A%
IR 3ok i 2o s 1 38 p L g o 2 PR AR AR I
EARR: e (R A T e e I AP 2 A
ST AN TR R A 04 2 55— T T 2 Dl 2 R K e ]
MR AR I » 73— J7 T AR 23 e 56 3 L 52 i 58
2 KRB » DATTRT - 38 25 =ML B 7= A A [ A B2
Wi o ASBIF ST SR WYL A R S T A AR O e A



38 PO AL AR B 2 i 324

350 , OWET ORHT Bk
300 B mAfx  BCK

100
=
50 F
0
0~10 10~20
+ BiEE/em

B4 FEZBEZHFAER N T8RS
Fig. 4 The soil available K matter with different mulching
materials in the plant pits

B AR T e 4 R LB B LR
FAE B A FL BB A 4 L 3 S R AL 9 F e
SR8 AR B IR ARSI A P, 2 +
AL B A [ i e ATLAR B e 0N Dy BB 68 = o
ARRY . KB TR E AN B & R D R
A7 B e S Bk e S A T d T R
15 T e 0 b sy A S 9 B g - B
LB SR S B B A AT B AR 25 R L ] 45
e EE IR B, — E B Al DA A
P AE B RBCR A IR B
3.2 AEBEMHLENHNTELFERZI

R o AR 7 o TR R R O R
(4 pH L A% 7R AR B AR AR 0 WA LR - DL R
R PR A W 1) 185 3y o T AR AR X e A pHL 5 B T
H RS J i b B WF T4 B B OB s R
Fro KRR AR 0 AR P i TR s SRR R
5B fife T 1) BT » 2 B AR L MR pHL 0 R R
B PE 5 3 K i s R pH AT BT TR R X R
SEFL B R A A AR — B, DR ARUPE TR A ) 1) I A T
BpH Fhatt R T R T K R S
B B JR P AEBUK LG SR LA AR 8
PEY I R TR R B 1 B ad B i 5 B pH T
m

AR B ] E R SRR A LR 2R L
R SR oy 5 L X Al RE R N O R AR O A LB
i W« T DA W0 B4 03 A A R E A R A A AL
St BN A AL BE— P O R A TR Ay R
T AR B SR R R AR R X S 2R
I8 A B a5 0 X e 8 % o3 B2 A 45 R — 30
B AR i A BB A TR R O A
B AR A A A A T BRI A LA A B AE T Y
HR AR TE T R e 2 23 3 b A HL R A L
BN X A B A R B R

TE A B A G i v 2 OO 23R 7 - R EGRJE o
P Bl 2R R R A 5 1 R R . W T RS O
TZ 7K Bt B 5t fh T AN BE SR BEAM IR A AL SO A
S P ATHLTOR A ROIR 0 ) R 0 B R
o7 2 B 5 R B ) S50 B8 R A W B AR P T
THER R )Z L B LR BN TR 3K RS AL 7 2 T
559 LRI IR 20 em LATF S A [) 282 55 B4 A4 b 00T AR
IR - B A 5 JC 25 SR

S %30k

[1] Bk, 22 SR 40, £ A, B SR8 A7 DLt 2R 7 58 4 1o 1 F 9 R 2
[T, ARl R TF 4. 20086 ¢ 1-8.

[2] CHALKER-SCOTT L. The informed gardener blooms again
[M]. 1* ed. Seattle, WA: University of Washington Press,
2010:242.

[3] JBUS, B T30, B0, 55, S0 4 1R 5 ) B 25 0T 10 3 Tl v ot
R S i g [T, Mol 2. 2010,46(3) :9-15.

GU B,LV Z W, LIANG ], et al. Effect of mulching greenery
waste on soil fertility of municipal forest land from Shanghai
[J7]. Scientia Silvae Sinicae,2010,46(3) :9-15. (in Chinese)

(4]  FERLEDOGK AR A PR 55 78 0 MOl 2 35 b i

L], B A 252 4. 2005,16(11) :209-213.
WANG C,QIE G F,PENG Z H. Application value of organic
ground surface mulch in urban forestry construction [J]. Chi-
nese Journal of Applied Ecology,2005,16(11):2213-2217. (in
Chinese)

(5] EJRE. A BB G KA S5 E 3 Fe bk b g iz i se L) 1.
AR, 2015(2) . 77-79.

WANG X G. Introductions of organic mulch and its applica-
tions in American gardens [ ]]. Journal of Guangdong Land-
scape Architecture,2015(2):77-79. (in Chinese)

[6] LS. Jrig 22 B L0 ¥y 58 MR H A 2 b |1 = (LR ) el 7
T B B AL ], K R AR 2012,26 (6) :85-90.
WU H B,FANG H L,PENG H L,et al. Soil physical proper-
ties analysis of the typical newly-established green belt of
Shanghai Chenshan botanical garden. Journal of Soil and Water
Conservation,2012,26(6) :85-90. (in Chinese)

[7] CRAUL P J. Urban soil in landscape design[ M]. USA: John
Wiley & Sons Inc,1992.

(8] TG, JrifE == A R, 4. [l S B 7 ¢ 0 Y 1 3 B PEAR
[J]. + 4. 2004(4) . 424-429.

XIANG J G,FANG H L,YANG Y et al. Soil quality evalua-
tion of some typical newly-established green belts in Shanghai
[1]. Soils,2004(4) :424-429. (in Chinese)

(9] ZFWEME. nt i3 b X 55 % 52w (R R SCuE r A [0, AR B & .
2016(3) :144-150.

LI X Y. Empirical analysis of the smog factors in Beijing-Tian-
jin-Hebei region[ ] ]. Ecological Economy, 2016 (3): 144-150.
(in Chinese)

[10] fH¥g 5, 22, i 22 45 Sk b+ 3L IR A O 3% 2 B X
SN TP Y TR DL WL AR bR R 4R 2015,32(1)
98-103.

WU H B,LI A P,FANG H L,et al. Green-belt soil testing



5 6 30

SUINE 45 < A [7) 7 5 Ak o 3l vl 485 7 e B p 4 B 144 5% T 39

[11]
[12]

[13]

[14]

[15]

[16]

[17]

(18]

methods for porosity and the importance of porosity on soil
fertility evaluation[J]. Journal of Zhejiang Agricultural & Life
Uninersity,2015,32(1) :98-103. (in Chinese)

B B SR BT LML JE AT ROl R L 1999,

(V] E 4 58k 2012(3) < 1-6.

ZOU M Z,WANG Y C,LIU Y. The status and problemsof

the research on Beijing urban green space soil[J]. Soil and fer-

tilizer Sciences in China,2012(3) :1-6. (in Chinese)

T ALAL . S ) 7 5 Ak 0 X 21 76 Bl R A# - 48 R Bk AR K 19 2 e

[T, PEAEHR Be 24 4R. 2014,29(3) :53-56.

SHANG T T. Effects of different mulches on soil properties

and growth of Acer rubrum. [J]. Journal of northwest forest-

ry university. 2014,29(3) :53-56. (in Chinese)

JRVFR. AT DL 55 AE B bk gk b b i B S LD R g

A3l K2, 2011,

E MR B R STt R B B R AR A AT (D] K

BRI K2, 2006.

BRI /N R 5 BN 5 X R AS ] ST b

SErR BT L) . T A RO 24 4. 2011,28(2) : 319-325.

QIY C, WANG X D, XIAO K L, et al. Soil properties of

ancient cinnamomum camphora at different sites in the lake-

side scenic area of Hangzhou[ J]. Journal of Zhejiang Agricul-

tural &Life University,2011,28(2):319-325 (in Chinese)

i TR . A B 5 o B bR ) JE B K Sy R AT MU
U5 KA 1 25 A VA LT ). 1 5858 R 2 2 4l AL Bl 2 B

2016,34(4).76-83.

KAN L Y. Effect of organic mulch on soil moisture, nutri-

ents, microorganisms in zoysia matrella and comprehensive as-

sessment of soil fertility [J]. Shanghai Jiao Tong University:

Natural Science Edition,2016,34(4) :76-83. (in Chinese)

i TIF 4 o BT R AT IS L S A B S X IR AR A e

FEAPIRBL A RE e [T ], b 5 58 KA 2 R AL BE 24 . 2014,

32(1):79-88.

KAN L Y,XI X S,HE X Y,et al. Effect of organic mulch on

[19]

[20]

[21]

[22]

(23]

[24]

soil nuteient status in urban landscape plants [ J]. Shanghai
Jiao Tong University: Natural Science Edition, 2014,32(1):
79-88. (in Chinese)

SUN L,CHEN S,CHAO L.,et al. Effects of flooding on chan-
ges in Eh,pH and speciation of cadmium and lead in contami-
nated soil. [J]. Bulletin of Environmental Contamination and
Toxicology. 2007,79(5) :514.

EW kR A IEFL . TR X TR T R L
pH i F A2 Kosg i 2R L], Bk 24k, 2014, 28(4) : 720-
726.

WANG M,ZHANG Q W,YANG Z L.et al. Soil pH changes
in the paddy field during the drying and rewetting cycles in
the ningxia irrigation area of the Yellow River basin[J]. Acta

Agriculturae Nucleatae Sinica,2014,28(4):720-726. (in Chi-
nese)

SSALI H, MCINTYRE B D, GOLD C S, et al. Effects of

mulch and mineral fertilizer on crop, weevil and soil quality
parameters in highland banana. [ J]. Nutrient Cycling in Agro-
ecosystems. 2003,65(2) :141-150.
BREF . B4, T ARIFAA LY 36 %) S R i 2 + e s fk
PSR [)]. PE LA B2 ). 2016,31(6) . 78-82.
CHEN Y J,WANG D L,Ding B,er al. Effects of different or-
ganic matter mulching on soil physicochemical properties of
rabbiteye blueberry. [J]. Journal of northwest forestry uni-
versity. 2016,31(6) :78-82. (in Chinese)

W WA AR IR L A5 BRAL S b b XA [R) AR B 2 80
TEZHEES T HCA AL 2 A C R BT ], R AR, 2014,
22(2):291-298.

YANG L X,CHEN S F, AN J J,et al. Relationships among
community diversity and soil organic matter, total nitrogen
under different vegetation types in the gully region of loess
region[ ] ]. Acta Agrestia Sinica, 2014, 22 (2):291-298. (in
Chinese)

B KA. AT DL S 0 T kb R R (DL db st
Mol B2 B 5T BE - 2009,



