WIHE RO K222 4R (A SR BF2EHR) 2025, 51(6): 88-95. DOI: 10.13331/j.cnki.jhau.2025.06.010

Journal of

Hunan Agricultural University(Natural Sciences)

SIARER:

FETHE, RH, EHE, AN, TER, S, AR PSR TR T T S AR R Bk E"" E

RACRD]-

R A 22 1R (B AR FEEIR), 2025, 51(6): 88-95.

DUTT, LISY, WANGYC, SUNXY, DING X, FANZH, ZHENGY. Improvement effect of green waste

mulching on soil structure in urban green space[J]. Journal of Hunan Agricultural University(Natural Sciences),

2025, 51(6): 88-95.

Pehim

http://xb.hunau.edu.cn

MR EFADE Z X 4 HIREEM R B REER

FEHEH, ARH, FHOE?, MY, TER?, JuaE, AR

(1. JEETMRP R BB, ALt 1000835 2. JLatiifelbeg Al pioebe, dbat 100102; 3. JLatimiadieiE st , JLat 100093)
FEEE . DIRIARGAL L Fo 0 (DL T RIFRGR D) bR . JLst it S e + N B 4, 18 CKCRE ). BLOKH+
Mikid& M55 ) . SCOR R+ SR HEAE B 7). MCOR F BT Sk P ME A 55 ) S5 ARP AL B, A3 r i o 7 o o bk it
LR - SRR AR R WL E . 45 R ST A1 A5, Wik -+ BRI R4 (<2~0.25 mm)JT
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Improvement effect of green waste mulching on soil structure

in urban green space

DU Tiantian!, LI Suyan', WANG Yanchun?, SUN Xiangyang', DING Xi?, FAN Zhihui', ZHENG Yi%?**

(1. College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Beijing Institute of Landscape Architecture,
Beijing 100102, China; 3. Management Office, Beijing Botanical Garden, Beijing 100093, China)

Abstract: Using green waste as the material and typical urban green space soil in Beijing as the research object, four
treatments were applied: CK(no mulching), BL(wood chips+litterfall mulching), SC(wood chips+semi-decomposed
green waste compost mulching), and MC(wood chips+decomposed green waste compost mulching). The effects of green
waste mulching on soil aggregates and organic carbon in urban green spaces were then assessed. The results showed that
after 18-month green waste mulching, the mass fraction of soil macroaggregates(<2-0.25 mm)(30.77%-40.10%), the
mean weight diameter of aggregates(0.42-0.51 mm), and the geometric mean diameter(0.18-0.23 mm) increased
significantly, while the fractal dimension(2.64-2.68) decreased significantly, indicating that soil structural stability
increased. The mass fraction of organic carbon in soil macroaggregates and its contribution rate to total soil organic
carbon increased significantly. Among all treatments, the MC treatment showed the most significant improvement effect.
The mass fractions of soil bulk density, soil organic carbon, total nitrogen, alkaline-hydrolyzable nitrogen, available
phosphorus, and available potassium exerted significant effects on the formation of soil aggregates and the mass fraction

of soil organic carbon. In conclusion, green waste mulching improved the physicochemical properties of urban green
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space soil, promoted the formation of soil macroaggregates, increased the organic carbon content and its contribution rate

of macroaggregates, thereby enhanced soil structure and its stability. Under the conditions of this study, the mulching

scheme of wood chips combined with decomposed green waste compost showed the greatest overall effectiveness.

Keywords: green waste; urban green space soil; soil structure; soil aggregates; organic carbon
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Table 1 The physicochemical properties of the mulching material

wame  pn | PO

AHURBHE DR R BRSBTS A B B R iy

(mS-em™) (gkgh (gkg™) (mg'kg) (mgkg™) (gkg) R %
Vg — — 559.33 10.85 — — — —
ik v - 6.43 1.22 48225 9.94 430.23 116.90 0.55 —
AL 842 1.73 323.09 11.52 683.97 135.55 1.39 78.52
TN 8.04 1.58 298.35 12.84 733.73 138.43 2.46 84.90
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X R A RERATE A L EA ;. ME>10~20 em+
JEH, 2RI SR AN RS [P R AR L SRR A s i
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Table 2 Composition characteristics of aggregates in urban green space soil under different mulching treatments

SRR i LE/%
HJZHE/em pisz
<2~0.25 mm <0.25~0.053 mm <0.053 mm
0~10 CK (25.81£2.78)c (47.03£2.84)a (27.16£1.82)a
BL (31.84+3.49)b (41.28+£2.31)b (26.88+1.73)a
SC (34.53+1.30)ab (40.08+1.41)b (25.39+0.60)ab
MC (40.10£3.79)a (36.35£3.25)b (23.55£3.53)b
>10~20 CK (26.96+2.14)b (47.52+0.79) (25.52£1.59)a
BL (30.77£2.78)a (47.32+2.31) (21.91£1.84)b
SC (31.78+1.69)a (46.74+1.35) (21.48+1.30)b
MC (31.74+2.16)a (45.67£1.09) (22.59+1.48)b

TE: [RISIAIE TR RN R — 2 AN TR AR BR8] 6422 57 e 28 L(P<0.05).
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3.2 A RIBEZLEsHT R T IEFRAREN
FHERY RN
T AR AR E R E N F3 R . R3]
H1, MWD 5GMDI LA A —2 ., 7£0~10 cm
12, MC. SC. BL. CKIYMWD 5GMDIKIR
/N, Ho, MCHIMWD 2 5 FBLAICKAY) , GMD
B = T HA3F L HLY ; BLAISCHIMWD 2 2 15

FCKAY, HSCHIGMDHIEE & TCKA; SCHIMC
AFREY DI R FCKY, HMCRIDE K TBL
Mo 76>10~20 emt )z, 3R AL MWD 5
GMD¥ i %75 TCKAY s 3R 25 AL P DI 2 11K
FCKAY o X F W7 6 A0 HIL R 5 2 5 1 A R AR Y
FaEME, HHELE0~10 cm T2, MCAFEZERL
AR EERFIE

®3  NEESBLE T G 1% F R BT E M HHE

Table 3 Stability characteristics of aggregates in urban green space soil under different mulching treatments

LR E /em Ak MWD/mm GMD/mm D

0~10 CK (0.37+0.04)c (0.16£0.01)c (2.70+0.01)a
BL (0.43£0.11)b (0.18+0.02)bc (2.68+0.03)ab
sc (0.46£0.01)ab (0.19+0.03)b (2.67+0.10)bc

MC (0.51+0.13)a (0.23+0.08)a (2.64+0.04)c

>10~20 CK (0.38+0.02)b (0.17£0.01)b (2.68+0.04)a

BL (0.42+0.03)a (0.19+0.02)a (2.64+0.06)b

e (0.43+0.09)a (0.20+0.05)a (2.64+0.03)b

MC (0.43+0.02)a (0.19+0.04)a (2.65+0.02)b

e ISR 7R R — L2 TR A AN TR AR BRI 122 5 AT GE 27 B (P<0.05),

3.3  A[E)7E AL TR w4 47 th 1 1 B SR A4 B 4 Bk

NIRRT

AR, 7E0~10 cmt )2, S5CKAHM,
BL. SC. MCAbH KA RAAA MUK 12535057
RN T 23.89% . 27.27% . 38.48%, Hif, MC
1149 R P SR A4 ML S5 2t 43450 2 5 T BLAISCIY 5
SC. BL., MC. CKAMHAYHIFE4<0.25~0.053 mm
RARA NI Bk, o, SCIHY i

Fim THABAN IR, BLAY R E & TMCHCKRY; Hi
#£<0.053 mmlA R AAA LB T 1L 53 BULE 4T Ab PR R]
MEF TGRS #>10~20 em )2, 5
CKAHE, 3P 35 AbHEs) B 25 4 T KRR HL
it sy, Hrh, MCIWBE R TSCH; MCHifE
41<0.25~0.053 mmA ARG HLIR T 53 B0 2 = T
HABIRMALFRAY . XSk s R TR
R BRI 340

x4 TRIBHRLETHH S HIRFARGENRREDSH

Table 4 Organic carbon mass fractions of aggregates in urban green space soil under different mulching treatments

HHURR R 5 (2 kg ™)

LR E /em AbH
<2~0.25 mm <0.25~0.053 mm <0.053 mm
0~10 CK (4.73£0.06)c (4.71£0.14)¢c (3.42+0.10)
BL (5.86+0.24)b (5.64+0.31)b (3.43£0.25)
SC (6.02+0.15)b (6.24+0.11)a (3.73£0.15)
MC (6.55+0.05)a (4.82+0.19)¢c (3.29+0.14)
>10~20 CK (3.57+£0.04)c (3.98+0.22)b (2.89+0.21)
BL (4.88+0.16)ab (3.95+0.13)b (2.80+0.09)
SC (4.62+0.23)b (3.75+0.18)b (2.66+0.06)
MC (5.21+0.22)a (4.68+0.07)a (2.88+0.25)

TE: [RISIANIE T RN F)— 2 AN RIAR BRB] (422 547 e 24 L (P<0.05).
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3.4 A REIEZELIEXTIN TSR i+ IR F R A B Lk
TR FHIERI 220
MRS HIRL, PR (CK) R A LR 32 %
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63.21%~65.78%., LHE )G, 70~10 cmtJZ2H,
MCHR FIZR A B DTk 3 (44.69%) i 3 5 T CK

(4(36.62%) ; MCHUEI4% 41<0.25~0.053 mmA KA
PR STk R BB T A3 AL BEfY 5 SC. MCHkE
#£<0.053 mmPA R LR 5Tk B E T CKAY,
FE>10~20 em- )2, 3R 35 A0 B A R A R ML
BRTTRRRIY B 5 T ORI, Kif<0.053 mmA1 Rk
B PR TR R T-CR I, 48k A2 A R LR
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Table 5 Organic carbon contribution rates of aggregates in urban green space soil under different mulching treatments

A BB TTRRA /%
TR /em Qb

<2~0.25 mm <0.25~0.053 mm <0.053 mm

0~10 CK (36.79£0.50)b (36.62£1.09)a (26.59£0.79)a
BL (39.26+1.58)b (37.76£2.06)a (22.98+3.03)ab

SC (37.65+1.04)b (39.00+0.75)a (23.35£1.04)b

MC (44.69+0.34)a (32.86+1.28)b (22.45£0.94)b

>10~20 CK (34.22+0.38)b (38.13£2.17) (27.65£2.09)a
BL (41.98+1.38)a (33.94+1.08) (24.08+0.79)b

SC (41.89+2.06)a (33.99+1.61) (24.12+0.55)b

MC (40.79£1.93)a (36.69+1.65) (22.52+2.14)b

TE: [RISIANIE TR ) — 2 AN TR AR BR8] 6422 5 A7 e 28 L(P<0.05),

35 AFBZLETHHEMTIRARESLER
HANBRRE S BHFIE =
HIFROFI I, AR AT IR 5 LU IR AP 1 B 3
KRR FR, REIRM & S 2ok AR A R IR 5 H
PR R F TG, 2FmRAR A JRAR 5 LA 5
FHIEMSE . PR TR E PR AL (2 18] oA 6

FAKKFR, HP, MWD 5 GMD 2% B 2 1EAHE,
MDS5MWD ., GMD¥ R & TAHSE, KR4
di b 5SMWD . GMDYJ 2T 5 1EM G, SDEN
BERAE; m2FRAR R R A L T 5MWD |
GMD AR B FAHSE, 154 5 KBRS, A
Fit£<0.053 mmPAI A &7 b5 DR R 2 TEAH G

®x6 T RIEHLIE T &M TIRFA R S ST E M HarRE R X4

Table 6 Correlation between the proportions of aggregates and stability indices of urban green space soil under different mulching

treatments

FHIEREL
ECL <~025mm  <025~0.053mm  <0.053 mm
HEESE  BRESE RS MWD GMD

<0.25~0.053 mmM A& 5 L —0.868**
<0.053 mmPA A& (5 L —0.838** 0.457*
MWD 0.999%* —0.849%* —0.858%*
GMD 0.975%* —0.767%* —0.904%* 0.980%**
D —0.686** 0262 0.942%% —0.710%* —0.767%*

e P FORM MR B B 2K (P<0.01); *FRHI eIk B B 3K F-(P<0.05).

FTAAT, R A LR T k430 K
BIKA . MWD, GMDEM 8 FIEHHX, Shifs
“<0.25~0.053 mmPAT A L HE | #i44£<0.053 mmlA]
RIRSG . DEWRBERME, SHAMBARERE

A WU BT MBSO L, R TR WA 5T i 50 50
VAT SR AR AL I 4 R DGR B fe v 5 R AR <0.25~
0.053 mm ] R AAA LA T 735505 R ELRAA (5 L

MWD, GMD{E M B E FAE, ShifE k<025~



55185 6 4]

KPS AR A A 3 0 B 5 X kT g - B 5 A g ke R RO 93

0.053 mm, <0.053 mmA R 17 R i 2 R OG
Hi45<0.053 mm R WL B E 250 H Skiie
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Table 7 Correlation between the mass fractions of organic carbon in aggregates and their characteristic values in urban green

space soil under different mulching treatments

AHIC ZR AL
Bzt <2~025mm <0.25~0.053 mm  <0.053 mm
EEALSE RS AREse MWD GMD b
<2~0.25 mm| RAA HLRR T 1 53450 0.917%* —0.866** —0.691** 0.911%* 0.882%*  —0.546%*
<0.25~0.053 mm| R AR T 1 5344 0.664** —0.786** -0.326 0.648%* 0.534%% 0227
<0.053 mmPA] R HLHR B 1t 73 4L 0.396 —0.642%* ~0.004 0.374 0.251 0.082

T PFRIRAH S R K (P<0.01),

INFESH[ A, +HEZ E (BD), pH it A
(AHN). GRBEAP), HAPH(AK). 2Z(TN). A
HURR(SOC) 5 2 43 B0 A TSR Ak 5 He b sy, 53
X RiAR A <0.25~0.053 mmAT S b IR LR EA BT
;5 Rif8<0.053 mmA R 1 H 5 BD & B IEAH
5%, TS HAL AR N R A, Hd, 5
AKT R MU B A, MWD, GMD 5 13
FRAEE BRI SCE A —3, S5BDE B E A,

5AHN, AK. TN, SOCJHTtt 5535 S 5 2 1E
IS5 DS 4 45 FRAL M B A9 A 56 P 1A i 5
MWD, GMDIAMIZ, S5BDEIEME, HHAbR+
IR R ARG, Hi, HAKBE AR B
FRAASC . ANRDRLAR AT SR A BLAR BT it 4040 T3
A T A DG — 3, $5BD & I8 2 e
X, S5HIEAHN, AK, TN, SOCSiE /AL T
FIEAHR

R8 AT RIBHRALE TG HIRE R SRR E MRS TR FRAE XM

Table 8 Correlation between the proportions and stability indices of aggregates and physicochemical properties of urban green

space soil under different mulching treatments

PN

ECL7R A oH A AR A 25 A LA
<2~0.25 mmPA R 5 1L —0.574**  —0.148 0.711%*  0.383 0.807**  0.640%*  0.689**
<0.25~0.053 mm A A 5 H 0.557**  0.467* —0.825%*  —0.450%  —0.841*%F  _0.753%%  _0.811**
<0.053 mmPA A G 1 0.416%  —0.249  -0.366 -0.193 —0.521%% 032 —0.342
MWD —0.569%*  —0.123 0.695%* 0374 0.796%%  0.625%*  0.672%*
GMD —0.494%  —0.048 0.606** 0379 0.745%*  0.516%*  0.565%*
D 0.410* 0375  —0.237 -0.036 —0.423*  —0.174 -0.17
<2~0.25 mmP RAA LRI = 5351 —0.555%* 0314 0.777%* 0.395 0.858%* 0.655%* 0.724**
<0.25~0.053 mmPA R AA WM E  -0.581%  —0.393 0.704**  0.103 0.841%*  0.663**  0.657**
<0.053 mmA] R HLER T it 734 —0.457%  —0.650%*  0.804**  0.138 0.582%*  0.766**  0.678**

e W FORMME IR B KO (P<0.01);  *F/RHIIEE 1k 2 2.3 K - (P<0.05).

4 THig

TKEEHE R BRI CRi42>0.25 mm)J2 3 v i
MMESIEEA, H&RE— e B LR T 32
R IR LS, S, HIRPUR AR
JIFRRE R34, FRIAMWD . GMD & D
AT DA e A 8 R AR A2 2 1, MWD RIGMDE K,

DN, FOR IEBIRIRAIFRE HELTRS) . AR
R, R w1 B R T R)Z 138(0~10 cm)
R A B AR (RE 42 F3<2~0.25 mm) 5 H . MWD Al
GMD, [Flif AL T D; Ak, HEMRE Bk
I, R RPEIRE S, MWD, GMD#K, D
AN, Hr, MCHYIXANEREA RN . X T %
AUN2NREE . 1o, s R EEE T AR
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&, MHTHEHBL), HEIEE AREE HA S0
b, REREHICE 213553126027 X — b il T 1
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WA R WLSRENARKREY IS Z, (26
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KRG, MWD, GMD & K FCKI,
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