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Ecological characteristics of soilless sods cultivated by leachate from a municipal
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Abstract; The water leachate from a municipal solid waste ( MSW) compost may contain higher contents of organic matters
and nutritive elements such as nitrogen, phosphorus and potassium than soil leachate. The MSW compost leachate, if
utilized rationally, could be a useful resource for plant growth. In this work, the leachate from a MSW compost was used to
cultivate soilless sods of Lolium perenne L. and Festuca arundinacea L. Initial growth of the two turfgrasses with different
percentages of the compost leachate showed that the 100% -leachate caused a slight delay in germination peak but did not
reduce the germination rates of L. perenne and F. arundinacea, which reached above 94% and 92% respectively on the
11® d. For L. perenne, the 80% -leachate significantly improved the plant height, aboveground biomass, and chlorophyll
content. For F. arundinacea, 60% was found to be the optimum leachate concentration. Then with the leachate at the
optimum concentrations, the soilless sods of the two turfgrasses were cultivated in a simulated climate box under 16 —22°C ,

and relative humidity 36% — 57% . After a 72-d growth, the soilless sods were transplanted to a plot and cultivated for
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another 90 days in order to examine the feasibility of using the leachate for cultivating the sods.

On the 90" d after sodding in the field, the aboveground biomass of L. perenne and F. arundinacea reached 5.38 g/
block and 7. 89 g/block, respectively, which were significantly higher than those of control. But there were no significant
differences in underground biomass and root length. Compared with control, the compost leachate greatly reduced root/shoot
ratios of L. perenne and F. arundinacea. Besides, the sod greenness as well as the leaf texture, uniformity, density, and

quality were considerably improved.

Key Words: municipal solid waste compost; leachate; rurfgrass; soilless sod
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B—HHE, EIEGEMB S KPR EERART R ER RN EERWAAE™ ™, (BRI
P B RE AR, BB E 2 om DL R, B ESE 3 ~4 REFAEER, IR KR HEp
BRHIR . FA , EAER, RS T T 3 BARTER I R34 U R R AR bR, (B7E 2 B A= 7 o i B A7)
AT B WAk, A T BRIHEFRBRAERERE —EhE, M HMEERE. 2T LRREE, AHEE
WA B BRI IEEAE b, BE— R S0R R UE W R VR 5 B A A T0 B 7 R, 38 Ao B A 7 ) A i SO 7T
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1 HEE5FZE
1.1 szmpfst

BIFORAER B REW/MENSORIEAL ], 28 T/53 2 mm 7, FEIPAE Y5 2 445 B A& B (Lolium
perenne L. ) fIE3EF ( Festuca arundinacea L. )

1.2 B3R ses i il 4

PRI 150 g BIBLIRIEAL , N A 300 ml B ZB T K, ST HEE R 24 h, I HIRGGIIR , gy i oyt
JEWVER . LM IR 75 vE il 4 BRI, e FE R B TR RN, T 4 C kA & o
1.3 BRF®
1.3.1 WBOEE SR T BB AR E R0

B iR A+ MR A VLR S B R ERREABENE . AHBERA Na,CO R R-ASH
B, SRRAEHEIRERE. 28 0.5 .5 MEVRTEAELRTERALRBASETHER
FREHER (ICP-AES) 7,

1.3.2 BERGEREFR

BRI R RIR bk 25 6 MEHE: 0% (£ BT 7K, CK) \20% \40% 60% 80% K 100% ( B JRvE
W) , LB 4 KEE ., BREEFEERNS. 7 cm FIEFFM P BEAT , 357 IR R M ZIR GO HIR,
VAR B R P R PR & 50 R E T H b, B2 A AR R BRI ER ., BFFERAE 18 ~23C,
FXHRE 40% ~70% WAM T #T. BRBEBRICRKFH, ELILF 15 do BE—RNEMBEEHLER S 1,
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1.3.3 UEW T2 B

PRI RS T I B R BF AT A 5L 80% IRV T B 25 60% WRBEW M F R £ E BV, 1
RN 4 T e R R VB, T B R, 80% il 60% , PR TR 28 i 0 Tk B,

K 2550 W BE FEHHEAE, HAAE % 24 om x 18 om x3 om FEAURHAA 0.5 om EWRET M0 4L, BT
o FahJEAEN 0.5 om BIF, TR LRI L EH— KA 4E, BREEEY 40 g/m’,1 JAS , R T35
R, R AT | AR 40 mL, % SR A5, SR W+ SOV U R 3 B, Bk
HEHE A T SIRAT AT, B 16 ~22°C HIXHEE 4 36% ~57% , W35 72 d,

LA B BIZE S HIATARIE, 5 d WS 1 JHkTS, SBFIEE 30 Tt b 3EAT X%, B2 3
om, R LA BRI 2 & 8, 528K 30 d 5 , FESTHLHL L B 2 Yol BRI 3
om, FEAT BN L T AYR(BERTE) IHREER™
1.3.4 G+ EREHEGTLE

FRUER T F ARG RIS, R RS L, SRR, L A,
B %20 om, SCRIEL, BRI, SREI TR IR, BT B, AL 90 d, W RIRELE .
P A TR B s 3 1 R AR A AR YR BE B A s SR I R W T 25 B B
2 BREHH
2.1 BRI O U B

PRV R L & AV AR A B 4 1 B1BAS ARG E RS (ng by )
E‘J 3.71 \39 85 'ﬁ:hlﬂ] 6. 48 'ﬁ%, K\Na\Ca ﬂ] Mg %?ﬁ Table 1 Background of leachates from MSW compost and seil ( mg
BRI A0 8.39.5.98 2. 01 5 152 fli (2

0. TR, SRR E EROEIRRER e Leachne o copont Lo i
YR, BB TR0 R B I A KRR, ke el 7.62  0.04 8.30 + 0.09
WSS =0 R e B Mn Ni.Cu.Pb.Cd &  AWHLEI% Organic matter 12.12 x 0.17 3.27 + 0.08
B BB BT v, B R éﬁ]%Total'N 5.18 + 0.07 0.13 & 0.005
LM BAIRNER (F 1), HAb Wi o et T e s e e
Na,Ca 1 Mg & BB Na 1110.33 + 18.77 185.63 + 3.35
2.2 WERBRMNEFEIFHFHEXESBHERN 829.90 + 42.73 413.83 + 8.25
A Mg 233.50 + 9.10 154.00 + 7.20
FVRERGER T B M ETHEIM T RER ;e g'?: * g‘ggl . _0 -
VESHER T (% 2) o 20% ,40% 1 60% Mhyeist 036 2 0.00 o
HMBEZESXEMEL, HEABRRAEBEER. X o 0.19 = 0.007 _
HEIEHE MR EEHE 3 R, 100% R 2 1.10 = 0.27 0.15 + 0.01
WH, RERIEAMERFENE 4 R, RHFH K 0.25 + 0.01 —
41% |9 B A& T IEAD 20% 40% 71 60% Hywkpewist 003 + 0.01 -
. 7 dUR HRERABARE, SARALES i

E2B2(P>0.05), F11d i, FA K B FERE K

#F94% Lh b, RFEFMTEFEEMGEBACE, 22 RIEPHER , X 1 BE-5 B B AL B 70 A e S Rk B Am
—Erﬁgé[?:l 32] .

M3 WTLIE H,80% MEERAL B B E R AR E E b EAYEHRARR, BSX KL 20% |
40% B PERALBAE LL2E 7 B2 (P <0.05) , Bl 80% MUt AL B BEE LT HEAB MR, TR+
¥ ,60% WREE AL, Wb b A=Y 8B, 5 % K 20% F1 100% 8 H2E 5 8.3 (P <0. 05) ; Tfj - FE A0 -
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FE B BT R AP ,80% 1 60% Mk 7 HIN BEE BEFEKBNEH,

£2 HRBEFHREENRTEFHTEFE (%)

Table 2 Germination rates of L. perenne and F. arundinacea cultivated by MSW compost leachate at different concentrations

WP MR BE Concentrations of leachates

FPFAEY) Turfgrass

CK 20% 40% 60% 80% 100%
BB E L perenne 96.0 + 0.02 95.0 + 0.01 94.0 + 0.01 94.0 + 0.01 96.0 + 0.01 96.5 + 0.01
B %% F. arundinacea 93.5 + 0.03 96.5 + 0.02 94.5 + 0.02 92.5 + 0.01 95.5 + 0.02 92.0 £+ 0.01

®3 HEBENBREEMSEFERBOLMN
Table 3 Effects of leachate at different concentrations on growth of L. perenne and F. arundinacea

B bl vt 279 4 R ( cr'n) o b8 (mg/IL) iﬁﬁﬁhté‘lﬁ%ig mg/HR)
Turfgrass Leac%mte Plant height ' Abovegmum? Aboveground biomass
concentrations ( % ) (em) biomass (mg/dish) per plant ( mg/plant)
BB E L perenne CK 9.63 £0.36¢ 41.25 +0.19¢ 1.40 £0.17b
20 10.89 £ 0. 45bc 50.00 £0.23b 1.76 0. 06ab
40 10.90 0. 11be 52.75 £0.85b 1.70 0. 17ab
60 11.79 0. 25ab 57.75 £0.85a 1.85 0. 18ab
80 12.29 £0.43a 58.75 £0.27a 1.86 +0. 16ab
100 11.59 £ 0. 56ab 56.75 £0. 14a 1.98 +0.15a
B %% F. arundinacea CK 8.73 £0.40c 52.00 £0.41¢ 1.35 £0.04¢
20% 10.90 £0.36b 66.00 +1.41b 2.15 £0. 14ab
40% 10.89 £0.35b 72.25+1.44a 2.04 £0.31b
60% 11.00 £0.25b 76.25 +1.44a 2.72 £0.28a
80% 12.09 £0.26a 72.75 £4.15a 2.57 £0. 10ab
100% 11.58 +0.40ab 64.75 £1.25b 2.00 £0.05b

[F—FSAR IR EFBERERERAEE, FHAFNEREF (P <0.05) Values within the same column with different letters are
significantly different (P <0.05)

2.3 YR IC - B YA KRR

BEE-HESWRMEL, EYRERKBE(P=0.006) ; “FEESXRMHELEFBE(P=0.033) (&
4), BEFHEAYESWRZAFERBEER(P=0.002), “HESXRMELERBZE(P=0.05)
(F4), TR, BFEFREEBEMINERAM TAEK; — R B GER B £ K ng by b —FHER g, B
ZEMEFF R E BAEREER 15 d HRBEER —BHAERKERE; 15 d )5, PR RSP Yk vh ik 5 5
HIMR R B iR, BEEMEES 30 d WK E SX ML ZR K BE (P =0.008;P =0.022) , Xf
THE RERBEFNEZENREF REE—ERE LR, R IR S BEFF 30 d kS 5XHR
MIERBE(P=0.034); BEE " HESWNREFARE(P=0.229), Dl Lok, EIEEY—HE
KHERFHE,

R4 HABNBZENGEFEZEWEARN (o/7TR)
Table 4 Effects of leachate on sod growth of L. perenne and F. arundinacea (g/dish)

HEX L perenne B %% F. arundinacea
0 EAER ‘ : ‘ ‘
Aboveground biomass MR HEAEHRBEAR MR AL
Soil leachate Compost leachate Soil leachate Compost leachate
—HE LY B The 1st harvest biomass 0.80 x 0.13°® 1.76 = 0.12 1.01 + 0.08%° 1.71 = 0.07
“HEEYE The 2nd harvest biomass 0.49 x 0.09° 0.85 x 0.07 0.56 + 0.05° 1.07 = 0.08

#*P<0.05,% «P < 0.01

R RRE PSR A RSN ERER™ , A b BEENREFHEETE
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SX A LR B E (P = 0.001,P=0.002) ; —F&, REE S A IR EZSF (P =0.08) & FHF
SX ML EFBE(P=0.013,3%5), RKAUKRKRERBEPHYHERSTEHTERREE, X5 Baker
HIBF TG R —B

£S5 BREENTEXFWEIMHRESE (o-ke ' #E)
Table 5 Chlorophyll contents of L. perenne and F. arundinacea cultivated by leachate (g-kg~! FW)

pham —FEE The 1st harvest T FE The 2nd harvest
Treatments BEE REF BEE REF

L. perenne F. arundinacea L. perenne F. arundinacea
TIPSR Soil leacheate 1.51 £0.095 ** 1.84 £0.074 ** 1.06 £0.217 1.55+0.068 *
HEAE Wk PEMZ Compost leacheate 2.55+0.08 2.78 £0.097 1.83 £0.249 2.52£0.216

#*P<0.05,%« xP < 0.01

2.4 PRUEWRIIE A B PR A AR A

WVEW S H i P2 90 d JB , REE MR FEF E LM LAY R SXEHEILZR B3 (P =0.048,
P =0.017) M T AEYEMRKERALE (P >0.05) , BB EIFEYR R ERK BA — & e
(3 6), REEMBFF IS BT XHR(P >0.05) o AL, WBEBBEEE T =Y BT A4
Vg s Bas R, A ERAKE @S, HIRREZLPLE0 230 em HEM,

F6 EREFMEFFERHITEKSE
Table 6 The growing characteristics of L. perenne and F. arundinacea after sodding

; W bA WA
B W WE(yR) T %i(g/ﬂ&) R, K (em)
Tk Leachat Aboveground Underground biomass Root/shoot rati Root Length
trigrass Achate biomass (g / block) (g / block) oob/shoot reho (em)
RAER j::% 4.1 £0.22° 23.71 + 4.58 5.78 = 1.08 23.27 + 2.88
L. perenne Soil leachate
HEAE
5.38 £0.75 24.64 + 1.95 4.60 + 0.35 19.78 + 0.86
Compost leachate
2
REF T3 .
F. arundinacea Soil leachate 6.69 + 0.43 29.72 + 4.81 4.40 = 0.56 24.1 = 0.97
SR 7.89 + 0.30 29.2 + 1.03 3.71 £ 0.02 27.26 + 4.04

Compost leachate

% P<0.05

REIPRE 5 RMRS T BRI DA, S R B O vk R KSR R o MR B IR
g, xR CRE B A B B AR LR AR AR R A . RBRIRRE B A SO, TR MR B B2 M LA 5 BT
FIHEYM S HTE2 ~3 mm HI2 ~5 mm EEIM,

3 Wig54it

5% A EL,80% B BEBON T RR 22 50 60% M BERXT T R £, Rk B mt b AV &, 7T I, A
P AR X AR G TR SR S R O B5R 5 DRI b, ZE IR BRI AR o PR I, 5 AR R B /N 56 B, AR S
EERRGERIEE . AR HI, MRUEH AT AT RE b A= B | 5 B4 A i JEE A3, S AR B
WU R E R B — BT AR, W, — 2R RN U5 37 B G PR AT RUR R PR B2 i $7E
B, WHBT BEREMFFHERTE, AN TERRTRFORE, 750, A RE AR GER
AR B 25, HI, HEE ENE Y TR R T E RO R E R,

B R PSS R R R R AT A R SEAR M b A T AR B 0 BUAR R, T AN L o O JR X R
YIS , W RERA 2 RY, 1 b A= Y B B hn S5 A T R APEA A E R R R , T 20t & AR ¥ ik
il 38 H B 2R AT, AT SR B R B AR 75— T R AR BB HTA B LIRS LA, AR R
WP AR PR , 3 AT RESE B PR B AT Ao MO, I SR B SR AE I U MR B I 25 L IR R IR B9 P4 A
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Yy T SAFHL I U BRABTIT , o Sy ar SR R I BEW T 00 1 5 B A A R MR T 2 Al 45 SR (A B T
EHREE . B, ANEE B R R SR HE4T Jo 158 B A , BR VT LA 42 i b oA L (o F e 2, SUAT 5K
PR B S AE RS, 19 203 3B B B
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