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BRI P WIX, J&T# RS EX, 22
ZW, AFRADE, TN 237 C, &K
SN 1.4 °C, BESIEN 36.6 C, FETFHHKEN
T+ 1500~1 700 mm. 16 [X AR A A A Ay Fts o 4
ZEWAR, SRR IR AL
1.2 It
AT 5 v B T RS BRI 5 JERE R XL 2R
R, RIGALFEVE WK 1. 5 AR A B AL
JE. wrt. BHREY . WL, SARIZERER T 3.
6cm 1 9cm Ik 3NMVERIER, HIWLEGEVR LA
HAE XTI (CKD
k1 Xkt
Tab.1 Test treatment
BREE (B

R (A)

3cm (B1) 6 cm (B2) 9cm (B3)
#E (CK) - - -
BE (AL AlB1 A1B2 A1B3
B (A2) A2B1 A2B2 A2B3
ke (A3) A3B1 A3B2 A3B3
BIE (A4) A4B1 A4B2 A4B3

1.3 IR R Tk 75 E

B i MR 2 R AR TR AR & IR 55 o 3
B ARHER B B B, S AT AL B
Ferpr BB AR AR FE R i AT AR AT — A

B HLIEH R 2 “BOM” TR A R i (1 —
P BT " O MTRAR TR BRI S

RN ONEERHAZEIY). PR B B AN B
BN U 220147 30~80 mm I sa 4, B8 Ak
1, Rift Ry 50~150 mm; FirA MRS B ARBTG5 4 H .

RIS FPAE A A PVC RIFE R FPAERE, #8550 cm,
H A 80 cm. fANFhHEFE MM 8 AR kAT
(Lxora chinensis) , #k#EiN 25~30 cm. AL &4
T X A AR SR A AR M /NEEARAE ST, PR R o
AR R 5 LR R )2 30 om R H AR R4,

ZHREE TG 2 om . BHAEEEE U EN 4.23
olkg, . BE. HIEH 5N 0.26. 0.22. 5.1g/kg, +
3 pH i 6.12, I b,

14 REHEREER

ol Rl U S5 4 152 10 em JEL R (I B kL, FEBEA 2
B I PSS KU RS RS S, KR
L phrar E 2 EE B HIAE 10 om. KRR 2
FENFPREARE H, SR 5Bl AN [R) R B & BE 1 7 a5 4
AR E 3N ER . R ERERKN TidkT, T
2019 4 11 A FIHE, %5 IR INER AR AT 4t
o e ME A KB 20 AN H L F 2021 4 8 H IR,
KA 100 cm® B (R T LE R AR IR B4 5 K48 3 A+
BERE T R 3K A P A I PR E
1.5 MEMBESH*

KR J 00 52 AN P A T SRR & K
FoKE. BEFOKE. HEEKE, BELRE. +
BeagLrmer . tipms .,

1.6 BEALIE

%1 IBM SPSS Statistics 28 #4777 2243 #r
FAR 74347, % Microsoft Excel &k 47 i im 2
ALK,

2 ZREDH

2.1 AEIEST HIRAFURE  FLISE KBS E RN
R 2 A, 3 FHEEMELE K 6. 9 em JEFEH)
P78 55 AL B R 1) AR R AL CK BB R T
5.6%~13.6%; B 3 cm JE B IR -7 5 AR 25 G 6
cm JEERIEE RSN, T AR 1 g A LR
B CK WEWIN T 25.2%~82.9%; 6 cm A1 9 cm JEJF
FIEE . 6 cm JEEE M. 3 cm 1 6 cm JEE IR M
J 9 cm JELRE A sE AR I R IEE A R CK
BEWE T 23.6%~41.0%.

% 2 TR AIET 0 2 AL Al A

Tab.2  Soil porosity and aeration characteristics under different treatments

A3 BT /(g em®) FEBE LR E/% B L% SALBRE % %
CK 1.2540.02a 6.9140.45¢ 33%2.07e 39.914+.95f 19.4940.13bc
Al1B1 1.1849.02bcd 11.74+1.02abc 38.2548.73cde 49.9938.28cde 23.4140.94ab
Al1B2 1.1540.02de 13.54+2.17a 43.2743.76bcd 56.81+.66bc 27.48+.06a
A1B3 1.0840.04f 12.81+.71ab 48.08+2.4b 60.89+4.06b 26.29#.17a
A2B1 1.1920.02abcd 12.1522.74abc 35.6346.05de 47.7843.97def 22.9440.86ab
A2B2 1.160.04cd 10.89.45abcd 44.7446.61bcd 55.6345.48bcd 24.08+1.49a
A2B3 1.140.03ef 10.95=0.92abcd 62.0642.52a 73.01%2.74a 22.84+2.71ab
A3B1 1.2140.02abc 9.4643.2bcde 42.5344.16bcd 51.9947.35cde 24.89+2.89%a
A3B2 1.240.03abc 8.07+0.86de 39.4145.42bcde 47.4845.92def 27.4444 64a
A3B3 1.1140.03abcd 10.59+abcd 47.46%2.71bc 58.05+.73bc 23.64.41ab
A4B1 1.2340.05ab 6.7+.28e 39.6+2.59bcde 46.3142.95ef 17.3940.22¢
A4B2 1.2240.02ab 9.154 .36¢cde 46.5543.99bc 55.743.08bcd 17.5142.45¢c
A4B3 1.2140.04abc 11.9343.34abc 43.3447.39bcd 55.264.15bcd 26.5745a

RPN 3R ESRERZE, FABTERARNE FREORZER R (P<0.05) .
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BT S5 PR FEE s 4 S5 BN 3K o W B 5 A R

HIZ 3 AT AN, 72 da AT RISR AR 55 J5 B2 XT3
BUsiE . LR . R B AAAE 3E  . AE
BEAR H IR AR T, HEE 5 9 om B ok B IR
R fit; EBCE RS FUR AT T, W 8 ORI

B, AN 6] 78 55 J5 B R RUR R BA 9 cm>6 cm>3 cm;
TENGE LA E T, B W K 3 Fk kL
BEARMY, MR 2, 9 om B 5 B FRCRA T

3cms.

A3 ARFEEMMEE ER AN LERG MMt E F AR
Tab.3 Two-factor test results of the influence of different covering materials and

cover thickness on the physical properties of soil moisture

e HEMELA) )7 %(B) 2k
FoHabn y y
G P e W 3cm 6cm 9cm A B A>B
AR B (g em®) 1.14c 1.15bc 1.17b 1.22a 1.21a 1.18a 1.13b * * ns
SAFLIREEI% 55.90ab 58.81a 52.51b 52.42b 49.02¢ 53.90b 61.80a *x * *
BB FLBREE % 12.70a 11.33a 9.37b 9.26b 10.01a 10.41a 1157a * ns ns
FEFLBREE % 43.20a 47.47a 43.14a 43.16a 39.00c 43.49b 50.23a ns * *
+HEE S % 25.73a 23.29a 25.31a 20.49b 22.16b 24.13ab 24.82a * ok *
R KR *g™h) 49.41ab 51.59 44.95bc 43.05¢ 40.73¢ 45.64b 55.38a ok * *
EEFKEN kg™ 38.20ab 41.74a 36.93ab 35.45Db 32.38¢ 36.80b 45.06a * * *
FH JE) 357Kk /(g k™) 30.67a 32.51a 27.93a 30.87a 26.08b 28.60b 36.81a ns * *
HE7KEEJ1/mm 1.12ab 1.13a 0.99bc 0.87¢c 1.00a 1.00a 1.09a * ns *

TE R SAMEACTIE £ ARHE R 22, RRAT R — AR R AN AN 5 RER R 22 57 1 S 35 (P<0.05) 5 s 3R XU 287 25 70 5 SRAS 3 (P>0.05);
*RANUE KT ZE W a5 5 P<0.05 B KF, *RIpRME KT Z Wi Rk P<0.01 HE #EK-F

2.2 NEALIERTHIEFFK . HKEF AR

M3 4 R, S ARERT 1 H K EAEEK E
BT CK B CK AR, HASR AL 2 8] ) 22 7 . 2
AR g AL BT 1 R R KK E R CK B3 T

31.9%~108.2% , E & K &= B CK I fn 7
36.7%~114.2% , M [ #F K & & CK 3 fn T

64.1%~149.8%, ik 3 WifHrtILL 9 om &L R -

B AL . AR B AL R I IR HE K AR
CK N7 38.2%~67.1%, H-H DL 3 om J& M IH-75 55 -
9O cm EHEEEE . 6 om E AW HE 5 AL
MR ZE T Z s B (£3) R, B mARE2EAR
i JE O R KK R ERKE AR
0B e, BAFEARS AR . BRI,
W -7 56 0 3B K M BERTHEZK BE 17 0 228 AR ARG

R4 TRAETHLES, HK4FH

Tab.4  Soil holding and drainage characteristics under different treatments

isei! R (g g ™) BRI *g™) HH ) #7K /(g *g™) HEZKBES3/mm
CK 32.05+.12¢g 26.49+1.26e 19.82+.6d 0.760.1def
Al1B1 42.2646.66def 32.3347.18de 24.4546.23bcd 1.0540.04abc
AlB2 49.41+ .21bcd 37.6242.9bcd 31.22+.48bcd 1.0840.03abc
Al1B3 56.5645.76b 44.6443.82b 36.3245.14b 1.2340.04ab
A2B1 40.0543.41efg 29.8845.28de 19.48+1.82d 1.2740.2a
A2B2 47.9746.55cde 38.6147.09bcd 28.4949.71bcd 1.1240.22abc
A2B3 66.7444.32a 56.7343.78a 49.5844.41a 1.0040.11bcd
A3B1 4346.77def 35.1644.01cde 26.644.45bcd 0.9840.15bcd
A3B2 39.4144.6efg 32.7244.34de 22.1845.99cd 1.0540.13abc
A3B3 52.4542.91bc 42.943.51bc 35.0243.72b 0.94490.07cde
A4B1 37.5943.82fg 32.1543.24de 33.78+15.26hc 0.7040.06f
A4B2 45.7942.92cdef 38.2643.42hcd 32.5342.19hc 0.7340.09ef
A4B3 45.7844.43cdef 35.9546.98hcd 26.3248.02bcd 1.1840.24abc

I RPEIR P AR, FTRTRARNG FRFORERIERE (P<0.05) .

2.3 AEISIERT IR S AIREF IR R & VRN
H1 AN [R] 387K 7 W) BR A b o el AR TR 7
RN 75 J5 LRI N AR — B, BT 85o K T5 ZE e
VR T 5T, MR PTSRAF I 2 A 1300, A
AN R S HOK B SR AR AT SR A HE T, ik
R A SR B S R
KMO #1 Bartlett ERFAG 65 P 73 A B AT AT 1%

Hr KMO 74 0.526, 2B 7ot iEAZisk, H
Bartlett BRFEAGIRIAF] T B E /K F (P<0.05) , K&
HIAT 007 SR bR R 1 3L [F] BE S5 7E 0.674 LA E,
ILIRECT 9N T, HART 2 NMEFRRRIEARE I K
T 1, 8T DMRE , ek Ja (0 75 Z R4 38 59.73%
F1 25.08%, ULEAHT 2 ANH AT AR EUH R 1R RS
84.81% 1M 5, WA F A ITRIER (&5 . BF1
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TEAE HREBFUE . KRR, BE LML
FLBEEE, BT 2 ZEAEBE LR, LEE

AIHEKRE ST, FESLEERE T TH A5 BN A B A R 725
a5, Wl 1R,

k5 FRAAERATHMNER
Tab.5 Results of different processing factors

fohi e J5 R T30 R BN G BB E
FTF 1 HF 2 HFE (AFRTFHE FF 1 FT 2 SRR R /%
AR -0.791 -0.282 0.706 0.341 0.187 0.296 11.79
KRR E 0.983 0.064 0.97 0.424 0.042 0.311 12.39
BERKE 0.982 -0.081 0.971 0.424 0.054 0.314 12.52
HH [A]REK 3 0.952 -0.238 0.962 0.410 0.158 0.336 13.38
LB LIR 0.193 0.807 0.688 0.083 0.537 0.217 8.66
BEFLREE 0.943 -0.172 0.919 0.407 0.114 0.320 12.76
LB 0.97 0.085 0.949 0.419 0.057 0.312 12.41
- HEEA -0.027 0.821 0.674 0.012 0.546 0.170 6.77
HeKAET) -0.209 0.866 0.794 0.090 0.576 0.234 9.32
FRIEMR GiEFsiR) 5.376 2.258
T E SRR ERI% 59.73 25.08

R RS RE R RER DO RARFEAR T T AR

HE 1 aJHL, ZEAENE “07 AV b e

HH R NHEFARCH: 9 em Bt (A2B3) . 9cm &
J& (A1B3) .9 cm FiH (A3B3) . 6 cm # /5 (A1B2) .
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RGN AR MENEH G BB R S TT BB RE RN, SRR LARIRTT
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PRI EH T o T UK VR R E B SR N .
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BT S5 PR FEE s 4 S5 BN 3K o W B 5 A R

B & R B KA R AR A, 45 & DL bR 2k 1
BAT R I, XL R A R T P

4 2

SR, [ RE 778 55 54 T 1 IR AR
BB T 5.6%~13.6% , -+ 35 LK T
25.2%~82.9%, tIEH KFKEIEM T 31.9%~108.2%,
EERKEWINT 36.7%~114.2%, H[aF/KFEHE N
1 64.1%~149.8%, -3 H/KEE 3G N T 38.2%~67.1%.

WAV IR T 6 Al B e E K
B O ) AS [) el A P S 2 o) 5 7 5 VR R A A
R, 259 9 cm B, 9cm HEJE. 9 cm A, 6.cm
TG, 6 cm B2 9 em BEEL .
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Comparison of hydraulic properties of soils mulched by different garden wastes
MAO Xiaoning", SHI Zhengjun®*", XIE Huichun®”, YUAN fengjun®?, PAN Song?*?
(1. College of Life Sciences, Qinghai Normal University, Xining 810008, China;

2. Xianhu Botanical Garden, Chinese Academy of Sciences, Shenzhen 518004, China; 3. National Positioning Observation and

Research Station of Urban Forest Ecosystem in Shenzhen, Guangdong Province, Shenzhen 518004, China)

Abstract: [Background and Objective] Organic mulch involves covering the soil surface with organic materials.
While it has been recognized as an environmentally friendly method for reusing organic waste, improper mulching
with organic wastes might degrade soil structure, hinder vegetation growth, and lead to environmental pollution. This
paper is to investigate the alterations in soil hydraulic properties resulting from various garden waste mulches.
[ Method 1 The study is based on incubation. Garden wastes including grass clippings, tree leaves, tree branches, and
branch-leaf mixtures are used to mulch the soil surface at a thickness ranging from 3 to 9 cm. The incubation lasts 21
months, after which we measure soil moisture content, bulk soil density, soil porosity, soil aeration, water holding
capacity, and soil hydraulic conductivity. Their variations with the garden waste types and the mulching depth are
analyzed. [ Result] @ Mulching with all garden waste types increases soil hydraulic properties, albeit the
improvement depends on the waste types and mulching thickness. @ Compared to without mulch, mulching
reduces soil bulk density significantly by 5.6%-13.6%, increases the maximum soil water holding capacity by
31.9%-108.2%, capillary water holding capacity by 36.7%-114.2%, field water holding capacity by 64.1%-149.8%,
and drainage capacity by 38.2%-67.1%. (3) Comprehensive evaluation reveals that those that were effective for
improving hydraulic properties of soil are: 9 cm tree leaves, 9 cm grass clippings, 9 cm branch leaves, 6 cm grass
clippings, mixture of 6 cm branch leaves and 9 cm tree branches.[ Conclusion1Mulching soil with garden wastes can
increase soil porosity and drainage capacity, thereby improving water-holding capacity of the soil. However, care
needs to be taken in selecting waste types and mulching thicknesses in practical application in order to optimize
mulching benefits.
Key words: waste; mulches; soil hydro-physical properties; factor-analysis
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