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Effects of Sludge Compost Used as Lawn Medium on Lawn Growth and Soil and

Water Environment

JIN Shu-quan', ZHOU Jin-bo', CHEN Ruo-xia', LIN Bin>, WANG De-yao’

(1. Ecology and Environment Institute, Ningbo Academy of Agricultural Science, Ningbo 315040, China; 2. Solid Waste Management
Center of Ningbo, Ningbo 315040, China; 3. Golden Land Biological Compost Cooperative of Cixi City, Ningbo 315300, China)

Abstract: To address effect of the sludge compost-containing medium on the growth of Manila lawn and environment quality, a pot
experiment was conducted using six treatments based on contrasting sludge compost addition volume ratios in the soil system (i. e.,
0% , 10% , 25% , 50% , 75% and 100% ).

increasing sludge compost addition volume ratio. The content of Hg in Manila plant was significantly positively correlated with that in

The results indicated that the growth potential of Manila lawn was increased with

the lawn medium. Although the contents of Cr, Cd and Hg in the lawn medium were synchronously increased with increasing sludge
compost addition volume ratio in the soil system, their contents were all lower than the critical levels of third-class standard in the
National Soil Environmental Quality Standard. The heavy metal and nitrate concentrations detected in percolating water were
significantly positively correlated with those in the lawn medium, respectively. When the sludge compost addition volume ratio was more
than 50% in this study, both heavy metal and nitrate concentrations in percolating water would exceed the maximum allowable levels of
the National Groundwater Environment Quality Standard.

Key words:sludge compost; lawn medium; lawn growth; soil and water environment
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Table 1  Properties of experimental soil and sludge compost

WiH ol B¢ R WALBRE IR A (CEC) AL
/S+em /geem ™ /% /cmol +kg ™! /g-kg™!
Hi + 1 7.42 478 1.41 46.8 8.2 12.3
B TE U HEAR 7.12 3280 0.78 70. 6 25.1 215.2
5K LA (UNI) 2L P04 1) Cr cd Hg Ph As
/g kg ! /gkg! /mg-kg ™! /mg-kg ™! /mg-kg ™! /mg-kg ! /mg-kg !
i+ 0. 69 0.96 71.0 0. 104 0. 045 26.8 9.2
AT Y AR 12. 4 15.8 127.0 0.730 0. 460 24.0 7.4

1.3 BRI AL Ab 2R

REET 2012 4F 3 H 28 HIBFHIRES L HY
FEPFPRE TR 5 RAEIS A N BENLE 5 o5 IR B TS
UL EL 100 g IRA T 4E, ZBR A BRAAE 1) 5% 4
Jaid 2 mm i fEREMASH; F 2012 4F5 H 17 H2R
LR AN AT I JE B I SR AT 25 ) S A A i AP
AR, Z 05 RIS K e s P 2 BEFE N HE T (80C) JR R
A KT R B R W RE R B B LR B 3
0.25 mm i f5 H FHEY E &8 & & ; T 2012
FR3 A2 H. 4 A13H. 4 HA29H. 5 10H
HEAT 4 YT | B U 1 6 o 5 Ah 3RS o 3R
TP AT DT EZR IR K 38 2 U0 A 2 0 2R L 5 |
i B T AR I IIB BB 100 mL, AKRENCAE 5 2R AT
7K 5 T 4 i RIS T e A I
L4 BESIE T
1.4.1 48K Y R REFE 5 Iy ik

135 pH (H I E R B bl i, RIS R
PR T8 RFLBR B R TR PHES 72 e i
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Hodi ok 1 SPSS 15.0 #1447 L H £ Jy 22
(One-Way ANOVA) Z3 1 FIAH A 434, ANl Ab B 2
] 22 5 HL 5K ) Duncan $ & 2 073k, SR 5 2t
K6 (P <0.05) . il E# AR Origin 7. 5.
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A AR TR AR IR [R] L A9 35 e 3 AT 35 ) 1
FrAA. MAEPIPEIRE , 25 Ak 3 5 J hir 7 2 bk e B
S Hp T e S I S o b 481 %) 2 i T 1 v T 45 Ak B
Z A By JR T B 2N A AR 10 35 v 22 S, B bR
Iis e HERE Y 5 AN b BE A B Je fir i S R 3
=T CK. MY E i E | 45 A0 B Je b A= ) £ Bl
FE T ¥ U HE S o LA ) v S S R L, 5
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Table 2 Formation time, botanical phenotype and biomass of lawn in different pot treatments

pisi! B[] Rk 2R TS24 Y (TH)
/d /em /mm -4 % /SPD /g+m 2

CK(100% +3¢) 52.00f 5.22a 1. 17a 21.99a 56. 60a

15 (10% HERE +90% +35 ) 37.33¢ 7.44a 1.39b 35.29b 107. 80b

2 5 (25% HENE +75% +-148) 34.67¢ 8.23a 1.21ab 37.34b 143. 20c¢

3 5 (50% HEAE +50% 1-1) 33.00b 14. 89b 1.37ab 40.07b 215.07d

4 5 (75% HERE +25% 35 31.67b 19. 85¢ 1. 34ab 35.59b 287. 13e

5 5 (100% HEAE ) 25.00a 25.14d 1. 24ab 36.71b 368. 071

1) &5 BRI B B 3k M R RN AN W AR R RN TE P =0. 05 KF R 3 R

3 AT A AL PR PP RO AR YY) Cr 3
ROV HAFE B 2E 5, &AL B A )
Cd. Pb, As & EEAFAE—E 2 5 (HC W AL A, (H2
AR AL BRAAE YY) He 5 0 Bl 5 rp T P HEE 45 e
191 By B e i S 2 A A
2.2 N6y e HE T Ak 3O - 98 5% 0 e 4 R
AL

MF4 FTLIFE L, CK Ay A 5 S A PR 5 7
HERCRYA LT &SR C R M 5w & B fF AR EUR

25 THRHEIEHANLR , Al S el R E S
T3 15U MEILY Cr, Cd Fl Hg SR s T+
9 EE RIS TR MERE 9 Cd A1 Hg 5 025 512 T3y
7.0 F5H110. 2 5 (2 T5URHEAL A Ph Al As 5 EEREAIR
FHEE SOHERANL, ERCEMESE SR
2R FE R T ISR MERR IR A L B A 1
AL, NFE 4 ATLAR A B A DL 2%, 28k,
Cr., Cd F1 Hg &5 8 Bl 55 5 rb i e RE 3 i B 3] ) 4
T B Ph Al As S AR

R3 BENBEEFRBNENESREE /mg-kg!

Table 3 Heavy metal contents in lawn of different pot treatments/mg-kg ~

1

pBL] Cr cd Hg Pb As
CK(100% 1) 43.12a 0.28a 0.11a 4.70b 1.71b
1 5 (10% HENE +90% +4¢ ) 45.43a 0.33b 0. 12b 5. 00b 2.32e
2 5 (25% HENE +75% +-4) 40. 64a 0.31ab 0. 14¢ 3.51a 2.03d
35 (50% HENE +50% 1) 44. 56a 0. 40c 0. 16d 3.52a 1.92cd
45 (75% HERE +25% 1) 45. 68a 0. 34b 0.17d 3. 74a 1. 77be
5 5 (100% HEAL ) 42.79a 0.33b 0. 20e 5.76¢ 1. 56a

M 4 o] LUE 15 TR HERE (5 5 4b ) 4
J& S T ORAETE K AL BT V5 e Ab el b sk Ak
JeY (GB/T 23486-2009 ) Fh 7E AP 1 + 3 (pH =
6.5) AR (4 4x s FR i Ar o, 2 W ASHIF 585 U HE
JIES B35 S R AT A b v, MR A (B ER BT I A
#E) (GB 15618-1995) , I3 — 0 br iy PR gl A

7 YN Y S BRI 3 AR
PREEAR AR AR = FIRE A 1 A4 4 i 3 B E. A
FATUR N, L 3 (CK b3 F 4R & /1Y
T 5 RhrifE 1 52 S E S8 & mY
KT T3 —GbrifE |3 ~5 S4B Cd & it +
e T AR AEEAR T 4 3 = b i, 20 45 A B R
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Table 4  Organic matter, nutrition elements and heavy metal contents in different lawn medium

SR /4:-?(:?‘ %%g( 'Llfgltllﬁ) %@é(/z;;f)f " / mgiig’l / m;ig’l / mg}'llfg’l / mgf')ig’l / mgﬁg"
CK(100% +13) 12.30a 0.69a 0.96a 71.00a 0.10a 0.05a 26. 80d 9.20¢
1 5 (10% HEHE +90% +3)  22.32b 1.52b 1.85b 74.13b 0.15b 0.07b 25.64cd 9. 11c
2 5 (25%HENE +75% +3E)  41.21c 2. 54¢ 3. 08¢ 79. 85¢ 0.21c 0.11c 26.24bed  8.93bc
3 5(50% HEAE +50% +3E)  80.62d 5.11d 6.78d 90.28d 0.33d 0.18d 25.98bc  8.57b
45 (75% HENE +25% 13E) 137, 84e 7.93e 10. 25¢ 104. 40e 0. 48e 0.31f 25. 54b 8.15a
5 5 (100% HEJIE) 215.20f 12. 4f 15. 8f 127. 00f 0.73f 0. 46e 24.00a 7. 40a
- g bRie / / / <200 <0.3 <0.5 <300 <30
8= bR / / / <300 <1.0 <l.5 <500 <40
75 e el Rk Ak U8 A o / / / <1000 <20 <15 <1000 <75

1) BT SRS HEAEE AR AE) (GB 15618-1995) HrAY AR, - HEbRE(E ; V5 e el MRk Ak I8 Bebmifi A GRS K AbBR )5 TR Ak
MRERLIR Y (GB/T 23486-2009 ) 7 H ik 1438 (pH =6. 5) - AYAH R bR o

AR L B 5 e HERE I, 28 1009% 1) 75 U HE AL M T TR 3 ~ 5 S A BRI R T Cd
VENREFPEEURETS B R IEH A K EGER R & AR I, R0 5 5 Ab PRIV T
il AR . TE 4 YRS o Cd MIAHR L & BB, 45 Ak
2.3 [RS8 HE AL Ak B X K R A S 0 R Cd FIA IR £h & B BE A YOO 2 T R

X TG IR HENEAE A AL BRI S Bk B ATTE Ao B . R AR RIS G il He &
BB PR bR e, BT K S SRR R AW I . R IR P 5 VR HE AR ER 0 EL 1) B4 R o i R g ) —
BEHEA MK, NI AT T LA CH R R B bn ) ACFRPREIAY Cr® " R Hg %t B B o [R] JE4C 22
(GB/T 14848-93) I IV AR MEAE MITMARIE (ML T FREHE RRHDE C° & & NG i, 25 4
IKIVERIE LAAOE FD Tl K SR AR, bRl T R IR T £ A0 38 Ce®* 3 i JLF-4 o 0. 25 Ak 3
AV AR 4 Tolk HK A6, 35 AR B JE AT AEAE TG L SRR Ph AT As F i 25 SN K, Bl bR 7 TR 5505 i
K. ARERBIFEER 0, 15, 30 145 d 3 WEEBLIIAK.

HEAT 4 YRR FEIE o bk A 1, I A R ) B 4 A
R S AR I & 1 T a8 A FH K Ok 2548
K4 VOKERIREG K& B A B A ARK I NO; -NYE 3.1 V5 VR HEAE X BB A K i B 0

J <0.1 mg-L™". NAS A PB4 A8 PR RS [R) | AR A AR
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Fig. 1 Variation of heavy metal and nitrate concentrations in leaching solution of different treatments
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