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Effects of compost from municipal solid waste on ecological characteristics and

the quality of different turfgrass cultivars
ZHAO Shulan,LIAN Fei,DUO Li'an”

College of Life Sciences, Tianjin Normal University, Tianjin 300387, China

Abstract; Carpet turf production was used to conduct on cultivated soil in China. The fertile cultivated soil was often taken
with turf selling. After several cycles, the soil became infertile and could no longer be used for cultivating crops.
Meanwhile, there is a rapid increase of municipal solid waste ( MSW) due to the population keep growing and the fast
development of economy. MSW composting has been proved to be a safe and effective way to utilize the large amount of
MSW. In this study, field trials were conducted to investigate the effects of MSW compost medium on ecological
characteristics and the quality of different turfgrass cultivars. The results showed that MSW compost had significantly
improved the biomass of turfgrass on both aboveground and underground parts. Compared with the first stubble, the second
stubble grew much better, this indicated that nutrients of MSW compost may release slowly. Plant height of the second
stubble grew in MSW compost was measured on August 11 and 31, respectively; both were significantly higher than that of
their controls ( P<0.01) which grew in cultivated soil. Aboveground biomass of the second stubble of Triple, Cochise and
Tipton grew in MSW compost increased by 88. 9%, 115. 7% and 121. 0% (P<0.01) compared to their controls,
respectively. Moreover, the underground biomass of three cultivars grew on MSW compost increased by 33.8% , 57.3%
(P<0.05) and 125. 7% (P<0.01) compared with their controls, respectively. In addition, MSW compost could
accelerate turfgrass to regreen and the coverage, plant height and biomass in the next year. The regreening peak of turfgrass
grew in MSW compost appeared between the end of March and the beginning of April. There was remarkable increase in
turfgrass coverage in response to MSW compost. Plant height of turfgrass with the regreening in the next year grew in MSW
compost was significantly higher than that of the controls, especially for Triple, Cochise and Tipton. Furthermore, MSW
compost increased the biomass of both aboveground and underground of turfgrass in the next year. The increases of

aboveground biomass were 74. 2% (P <0.01) and 77.3% (P <0.05) for Triple and Tipton, respectively, and
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underground biomass were 63. 8% and 69. 0% (P<0.01) for Cochise and Tipton, respectively. Different turfgrass
cultivars showed different responses to MSW compost in plant growth. Among which, three Festuca arundinacea L. cultivars
had higher biomass and growth rate than Lolium perenne L. cultivar. According to National Turfgrass Evaluation Program
(NTEP) , the scores for turf grew in MSW compost assessment were much higher than those of their controls. Cultivar
Accent achieved the highest score of 8.4 in comprehensive quality, especially in density, color and texture of leaves. These
results demonstrated that MSW compost contained rich nutrients and the nutrients released slowly, which made the compost
support turfgrass to grow more than two years or even longer. Turf established in MSW compost medium showed better color
effect and other properties. These findings highlight that turf production with compost came from MSW could largely reduce
the environmental pollution and soil contamination. Thus, it is necessary to replace soil medium with MSW compost in turf

production.
Key Words; MSW compost ; turfgrass ; ecological characteristics ; turf quality
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1.1 HEahRt

B HERE SR | R T /NGE B AR SRR kT E A TR SRR 55 T sl b AR e AR Y,
B Jot s b %, A FE RSN S SRARSEM SE R SRR, 53 A, AL nT ey 3 A 3 R At G
WERE IR AR v, HENC 28 5 A0 R S E T AR 53 a8 MENE HORE 3l i AR 06 03 b i Sk &) B
AR A AT RISOR] ) B A7 4338 05, T Ax B9 ) B AR S R MR IE 2ok R O G AR R T, MERL S UK 28R 459% —
60% ,7E pH 4 6.5—7.5 1B R 45—55C 55T, KUEAR, & E 30 d., 80t & W Ao a7 35 M A A A1) FH i 2k
Triie , it —20 RBR A SIBRL &8 DL HE M ik FUA S22, R Ja W B MERE Y S it AT 0, B 1Y
7 35 M OSSR R R, RO R P28 200 kg, B IS SR RS A 20 em, B3 AR 32 2R
FRAEMER R pH 7. 62, M A1 /K& 0. 76 mL/g, X 0. 85 ¢/mL, &% 5. 18% , A % 77. 92 mg/kg, A HLIK
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12. 12% , 2% 1.21% ,Ca 7517 30.62 ¢/kg,Fel9.95 ¢/kg, Mg 5.78 g¢/kg,Cu 546. 15 mg/ke,Zn 534.53 mg/kg,
Pb 163.62 mg/kg,Cd 2.06 mg/kg, Mn 324.59 mg/kg,Cr 89.87 mg/kg,Ni 76.26 mg/kg, W IFAEYIE TR 4
Ho 72 W A 24 A B S B ( Lolium perenne L. ) FliE 258 ( Festuca arundinacea L. ) o T FH SR . B 32 50 2%
N == oS O 5 e & e
1.2 HMSER#IT

A PRSI M AR ORI R A LB Y (b4 389347 2 40°157 , R4S 116°43' %2 118°04") . 4E V-1 I
12.33 C,1 H&%, A FHRIE- 4— 6 C;7 HE, H PR 26 C, B K R 550—680 mm, 2 2
R K i 7 44T K B Y 80% , JEFE Y] 200 d, 4F 34 H B85 2610—3090 h, K50 HL IR AN 220 m?, I 7550 4%
M, HERE ELHEFT R K JEBHIT)Z | DURE G s TR R o S 3 HE BT S T S 00 kb | P g B H T M I R 5
T, SRR 4 AN NX AN 4.0 mx4.0 m, (A5 20 em; #5300 g & ph 0] AT R RS 5
G T 4 AKX, B /INX A3 FIAEA 500 IR X R IX - SRR R, 3 5] RERE AR R R ] R 2
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YRSEAEAS /NI N EERR 10 d IRR 540 d J5 43 500 b AR ) BRI R 2B )6 4 IR

FRRAE R I B A YR T BT IR T SRR 7 d 0 AN X R EEAR ) 56 B R bk e, B A Y A
KAeE , Tl AR Py b, b AT AR i, BT I SR T A& 5 R IBORE AR TN AR 50 emx50 em,
K FH 36 [ E R BRI LUK R NTEP (9 4303 ) X R BRSNS AT 28 A 143200 s Wb Ml RO L o 8 iz 5+ 39 0 i v
K EAT T AR AR
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Wy, —FERES 11 H MENEAA A B PP = 54 0T B 6 stabble

A LR B 2 5 K- (P<0.01) , 7£9 H 10 H, HEAE  « p<0.05, % = P<o.01
FEIT A AR | T A7 SR DL R 0 S B R BL 2 S A B

(P<0.01) .

H16 1 AT, DR DA R 2 0 HE RO JE T AR 0S 0 2 B8 = SR ) R R A i, L R
A= B R IRAR O B AR | AT AR A 0 A R A X BR AR R T 88.9% (115.7% (121.0% , 25 53K
S P (P<0.01) . R W] 47 U N A Wy 43 50l &t X6 I 33.8% \57.3% (P<0.05) |, 1 - E i b Az 9y 3
F XTI 125, 7% , 22 58500 2 (P<0.01)
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Table 1 The effects of MSW compost on turfgrass biomass /g
i —FERH A TR A .
) (L LA L LA o F
oveground biomass Aboveground biomass .
Turfgrass Underground biomass

of 1% stubble

of 2™ stubble

ZP Accent HEAEHEE T Compost medium 4.43+1.12 8.04+1.12 1.95+0.48
CK 3.40+0.27 5.74+1.62 2.65+0.41
AU Triple HEAEHEE T Compost medium 8.64x1.28 17.83+2.17 4.24+0.56
CK 5.75£0.54 " 9.44+1.50 " 3.17£0.34 "
& Cochise HEAEHEE T Compost medium 5.59+0.74 18.53+2.82 4.31+0.84
CK 3.25+0.83 " 8.59+1.59 " 2.74£0.43 "
505 Tipton HEARHEE T Compost medium 6.68x1.56 21.70+1.26 5.80+0. 63
CK 4.18+0.68 9.82+1.19"" 2.57+0.43 "
> N AR B
2.2 HEREX AR T Jr e o mwom
A IR T gl 26 RE O o e e JEL @ ol © e BRI
| SEERREOHORLLL L, MO Fat i, | i, -
FLURGER O, 4 HARRYGRIETE, (LA S5 T o B o wmmn o B
e s ﬁ g B - |
Rl 2 b RV RIE R S '
- g
YRR R T AR, 23 A 15 Bl & A 103
WA AR B (P<0.05) . MEARsE  E .
0

AR ) AR T R e AR 3 HIRE 4 AW, 4
A5 BHrgile g5 R B, vl S S 45 [ X IR AR
F 22 Sk B i (P<0.01) . BT 4 Ha), & /8X
PR AR T ARG T o HE A JE 0T %) AT A RN A5

H #A Date

B2 &R HE RS
Fig. 2  Effects of MSW compost on turfgrass height in the

second stubble

b 5 0 22 S ﬁi% 4 712 |
W8 25.5% H182.7% (P<0.01) o AN[F]FRZ 8] HOAE, 3R 77 2 419 5 B 2B i s TV 3 Rl 50 i A, 16
HH R RE 55 A ) S S AR ) A4 DI D5 1 G R AR B 25 5%
F2 HIEXNEETFEYEERSHZIN
Table 2 Effects of MSW compost on regreening of turfgrass in the next year
AN B EE Coverage in different date/%
FLPPAEY) Turfgrass == #
3-15 3-22 3-29 4-5 4-12
P Accent HEALIL T Compost medium 41.4+6.15 65.2+5.26 80.4+4.16 91.4x1.14 95.8+2.49
CK 34.4+4.04 59.6+6.80 76.8+3.11 88.0+£2.55 90.8+1.64"
ZRYY Triple HEALIL T Compost medium 33.6+6.23 47.2+7.82 61.4+4.56 70.2+4.82 72.4+4.88
CK 28.8+6.06 41.0+5.00 53.6+4.22" 64.6x4.16 69.4+2.61
A[ 25 Cochise  HEAEJEST Compost medium 41.2+6.65 60.0+6. 82 75.0+4.00 82.4+3.51 89.6+3.05
CK 30.4x6.11" 44.2+5.76 " 53.0+7.25*" 62.4+8.62"" 71.4+6.91""
AR Tipton  HEACIELFT Compost medium 39.2+4.32 61.2+5.45 76.0+8.60 83.6+8.62 92.8+2.59
CK 30.6+3.85" 44.4£3.85"" 39.0+5.24 " 46.0+7.04 " 50.8+7.36 "

HPE] 3 ] D S I T ) 2% e AR ) AT ok e 42 3

B oh, HEAC L 045 5Pk R 55 2% 180 IR FE B4R B0 . 5K F- (P<0. 01)

A AR TP 22 iR BRI 3 A 15 H
17T EL 3 HE 5 St Ak e D 3N

TSR AR T I AR O, R AR ] A SRS S S A K — B R PO A

SO I JO 4% B R A AR 2 ARG B A R S T IR (3 3) U LA R A0 22 R O I, 4 )
LEXTRESE N T 77.3% (P<0.05) \74.2% (P<0.01) . HEALIEFT b T A= Py i AR il oy 4% FE X IR, = ph 5
Xof A b 22 57 B 25 (P<0. 05) , P A7 JEURN A5 5 % BEAEFE A b 35 25 5% (P<0. 01) , AR FFP Z A L, DA
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Kot A %) P [ 338 o M AR 2 5 Fig. 3 Effects of MSW compost on turfgrass height in the
next year

x3 HEXNEEFEMBEEYEHZM
Table 3 Effects of MSW compost on turfgrass biomass in the next year(g)

FEEPAEY) Turfgrass i A=) Aboveground biomass i A4 Underground biomass
ZH Accent(CK) 4.7220.97(3.69+0.70) 11.25+2.12(6.69+0.64 )
Z2E Triple (CK) 10.47£1.20(6.01+1.08 ") 10.16+1.71(8. 18+0.57)

A ZFRL Cochise( CK) 9.5422.01(7.3420.92) 10.63+0. 82(6.49+0.45 ")
F B Tipton ( CK) 5.9221.34(3.60+0.44 ") 12.30+1.71(7.28+0.40 ")

x4 ENZEREFSER
Table 4 Evaluation on integrated turf quality

A Y) R g, 5] ¥yo P23
Turfgrass Density Color Texture Uniformity Weighted average
ZH Accent (CK) 8(7) 9(8) 8(7) 9(9) 8.4(7.7)
2R3, Triple( CK) 7(7) 8(8) 6(5) 9(7) 7.4(6.8)

A 258 Cochise( CK) 7(6) 9(7) 6(5) 9(7) 7.7(6.2)
FH Tipton( CK) 8(6) 8(8) 6(5) 9(6) 7.8(6.2)

= PRSI AR T AR 20 BCA R B 3 40 B0 2 43, Bt 2 23, 459201 2 43

3 i

B HEAAE R F Y, TR BRR HAE S ARt A I AR A A R AR ) A A B T A A 3R A R
gy AR AR HAED AR P RBCR A & . Roberts SR PBFRE R, R R S oE 20 FLBAR 3 s FEAR 4 76 HE 0 JE o
HRAERAT B A M A KT Hua 5098 K BR, AN [R] A 38 o it FF M FIE 3 4 35388 0 2 o 5 BEAR 0 110 ML A
W' Mishra SEIESE, i FHEIE AP &8 F 5 0B IR0, it HE AP AR 2 38 02 /N 22 19 A A 45 1 3 ik
B R A BER AT SR P R RN A AR A U SR IR AR O 2 L A S DD il A
+ g8 AR AL SON B IR AEARIR S RS AR Sy B AR A A Y S A T LI AL
1B T B R AR JU L HEREXT B SEAE ) S A A R VR FHAE 2R R e A5 21 B Gl (%) (A B, IS o 4% b 3
BPP R R 5 A A X R X S X U A R Soumare A5 ) s 3 HE AE A AR ALt A + 8 T A5
PRI 45 SR — 3, 2 I HE AT AE b s A &R T i, TR M MR RR A A Sy AR o, AR e S 31 3¢
LERIOY

S HENE AR A A R B B AR AR (R HAN G 6 WA ) B 75 18 3R 5T, T ELRE B I 2l
H AR, AL HE TR AR K . B IBFSEIESE , HERE RERG I + 38 HLAk 8 N LB B AL P Fe,
Mn Zn Cu K, #2557 A 7= HERE R — R R A R IS FR Y BRI AR 2 Weber 25 7E i 4% 3a IR IS
FRUESE , AL B i 25 B v - A BLA S FL B R R PH S scHe i, o e I S R v I AR TR A P LK Mg
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MR A AR A ST S AR AN [R] A PRl £ T 2L AU T, o 4 i DL g v 2 2R 2 g 1 ROBR B
FOPFURSEAT TOSE, R 5 GOt PO EE N ROELR G R HEAT T OVERE , SRR AN [ Y RS AR A
PAFAER R 22 57 | 2247 A PR B R R 28 AR WA A A IR 7, RSP BRE vy R AR ORI BE P, (0 7%
AT — P 7T 7 ) 9 PRS0 o el P SR ) BRI e B i i 5 2 | T 308 o e 672 o R SR ik B DAY o
JECRFAE Y E 2 A R, R3S KR B RS A AR 9 T WY s HENE R i T Y
PROKPERE | FH E) 77K SRR PR KSR 2 AT 6 S0P 4t A e . 7R W98 eh AR NTEP 3F
OPBRIEAE S A% 5 RS B AT PEER A A PP 5 SR e MR JIEL SR o R4y e X R o L PR A e ) 2 o B e
TR 3 A A, FEEERBAEHE B it 3 51, LR 2 A5 1A R B X th MR R A
FRRF AT G 5 S SEAREAE 1 A5 , 1S AN T S ke 1 1) 30 A A DAy e P AR A A 4 ) R AACRE o, R I 2R PH A
HRERL B AR XL HEAL SR 0 T A TR AR

AW FTEE R IE F WIHERC AR R PR AR R BE R ) AR o, A 7 sC e 2 B ) B A i RIDARERS 2
ARIRF TG AL TR 45 REIAR A A BE MR AR W R R AR AR A T AR B, O B S R BT S
X AT RESE fy T HEAE BA W1 A e RN, G R AR IR T 5 A T8 2 1R 0 B, i A AR G G S e
PR AR T K R R HE IR A FIE Rt A B ) 2 K B R A R R T 5 HEAEAE S TR
AR BTG REBON A RS ER A AR 1 4R R A R A B R RO R, BLAh , AR B EPAE ) %)
HE B AR A Wi W A7 22 5, AR BE R W RO, LA 3 Bl 50 b g A, S IR 22 S fg 3, AR B A
MR 5 HEALHE i 45 RSP 2 B bk S AR W] B s X IR B MR I IR 5 5 P S e T EL B
A AL AR PP T IR P AR B T RS IR R T HERE BT S E SR B SR I fE
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