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Abstract: High efficient and beneficial utilization of municipal solid waste is an important objective for integrated waste
management. We investigated the effects of municipal solid waste (MSW) compost on photosynthetic characteristics and
protective enzymes of turfgrass. MSW compost was used as the medium and soil as the control, turf was established under
different planting patterns. The results suggested that MSW compost significantly improved the net photosynthetic rate (P, )
of the tested turfgrass. The first peak value of P, appeared at 9:00 AM. Under mono-sowing, the photosynthetic rates of L.
perenne and F. arundinacea in MSW compost medium were 12. 7% and 11. 4% higher than those of their controls,
respectively. The photosynthetic rates increased by 33. 0% and 29. 6% in L. perenne/ P. pratensis mixture and F.
arundinacea/P. pratensis mixture respectively. The diurnal average transpiration rate ( Tr) of L. perenne/P. pratensis
mixture and single L. perenne in MSW compost medium is lower than their controls; and the water use efficiency ( WUE) of
L. perenne/P. pratensis mixture and single L. perenne in MSW compost medium is higher than their controls. However, F.
arundinacea in MSW compost medium had higher diurnal average Tr than that of the control and with similar WUE to the
control. This indicated that, with MSW compost as medium, L. perenne exhibited water-saving strategies with high P, and
low Tr, whereas F. arundinacea was characterized by high P, and high Tr. In addition, chlorophyll content in leaves of the
turfgrass was remarkably higher in MSW compost medium than in soil medium, especially for single L. perenne and F.
arundinacea with significantly higher chlorophyll contents than control ( P < 0. 05). Moreover, POD, SOD and CAT

activities in leaves of the turfgrass were significantly increased by MSW compost medium as compared with control (P <
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0.05 or P<0.01), and MSW compost improved the adaptation of the turfgrass to adverse environments.

Key Words: municipal solid waste compost medium; turfgrass; photosynthetic characteristics; protective enzymes
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TR IALPER, SR E R R . R, AR R R IR IS B TSR, Bk AR
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1.1 SEEuAfol 5 etk

SEEG A T REBIFTE R FAURE , 64 39°13" R & 117°2', J& BR IR Y18 18 22 AL S 0%, 38 38 iR i )
+o BRI 12.3C, FHREK R 550 ~ 680 mm, HEALK B RETH/NERENLLALIE " BN ZEER
# ¥ (Lolium perenne L. ) \J§ 33 ( Festuca arundinacea L. ) FIEL#1 F.E K ( Poa pratensis L. ) ,

1.2 HESEKBT

¥ 80 t [ AESF-4H ToL 0 i b, PR f 2 XS0, LR RE N 20 em; SEBG H AN 220 m?, ZEHEAE
B BB 4 SRR/ X, &/ DX AN 4 m x4 m, [[]#E 20 em, 7ETIEER FE4 D4 mx4m
HI/NKAE XS IR o FEEFAE YRR AP R - B B 300 g BARE, R E5F 300 g BARE, B R 200 g 5RHK 100 g iR
E(BRER/RIHR) 5 HEHF 200 g SRR 100 g BHE (FEF/BBKR) s BERaFEN S A 20 B, #%F )5 %
T IE H K - B
1.3 BIRFAE
1.3.1 SRR B SRk BAS IR E

HERE R A3 R pH M A HUR &R SRS KB E 72 Gk pH E UK+ H 5 1 IBAHEA,
R PR BETHIN R 5 B LT & Bk Al B R TR A BN A 2 s £ ZUR FHMR B RR - AR A&, F M E LK
EREMAMEKERAERD, SWRUEYRN3 KEXR,

1.3.2 AAERIERNE

EAAEYDLE TR T 8 H 10 HIFGHMIE ; BIA 7:00 ~17:00 F LI-6400 Jt6 M E RS BH 2 h FEHLEHK
(B 5 B T g FEAPAE A 0 & BUORFIZE S H R, /X S IRE R . [FRIE B3 FOL 6 A GRS (PAR) ,
IR B & 2SR CO, K A ARk /KA AR S S BRI .

HAERNEEE 2 K, WEHGFEHE" B 0.2 ~ 0.5 g 375, Al 1:1 WREAATOK Z BRI,
BT 40 CHEIRFETHE R 24 h, FH A VIS-7220 A] WAt EET, 4 HIFES K g 646 nm il 663 nm ALIIKSEAE,
HEMHGEREE.

TRAP B A SRITE 4°C 2500 T 3647 , MERR PR BB B (AL it 0. 5000 g T HV& 5K o, i A 6 Fr) 48 BBORK ( PBS,
pH 7.8) , vk¥ W BE s A) %K , 7€ 10000 r+min = FE.0> 20 min, E3EWH TEEHMIE . POD 5% F A el A m
BN HE 25 C T B B K 470 nm kb i FARIAR B AL TS S RO E KL, DL /Mh Ad 3816 0.1 K
—NEEE B, SOD 51 3R Fi 285 DU ik (NBT) e fb 238 k™, LA NBT SeAbif Ji 50% Sy — A Hi I B
o CAT JEHEN &R EAL AL 78 25 C TP EBMEEK 240 nm &b i1 T H,0,5M@ M5 REIBOBIE M T
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W, LRI Adyyo 8L 0. 1 JA— NG B

PR BRI BT =B B (A IR AR 0.5 g MR BRE, BT RIAE , IIA 10 ml 3% WBEK R,
P /KR 10 min, RHVE I 2 ml F75 —F i 0, A 2 ml DKBEPR & 2 ml BRYEER =R , K P gk 30
min, 2%, ] 4 ml FIZEERHL,3000 r/min B0 5 min, B EZEWR T 520 nm FIBOLE . BUESEN B #
BIEX S B, B EE 3 KRG . W TRERY, A ARER FEFH SRR i iERE,
RWERIETT T REFE SR FF B SR IMER N 3 KER .

1.4 BRAbs
R AT SPSS 12. 0 B BT AL B
2 HZR55H

2.1 BEEERFEATHTFER

HE LA EERENEIEAMARSERE ST HE(P <0.01,: %) . BREWEIEESEIKR
SER S BT BER A T W R LAY . MR AN S KB H 45 H 31.0 % , Gentilucei 257 % B3k AR AT B 2
e LMK BB UK & &, T B AE UG W B A Hh ER AR ZE— N0 /KO s SEAE i B Ak i R F 13, 5
BRFHEDIER

x1 HEERETEERNERIN
Table 1 Background of MSW compost and soil medium

W EFE 5 Indics HEAE LR Compost medium T HEHL R Soil medium
pH 7.62 +£0.04 8.30 +0.09

A PR Organic matter (% ) 22.0+0.51 4.68 0. 81

4R Total N (%) 1.18 £0.06 0.21 £0.009

1R 15 7K & Saturated water holding capacity (ml/g) 0.76 £0.09 0.58 +0.07

0 7 1) 25 SAH AR BE7E 10.51% ~49.77% Z[],7:00 5 ,15:00 HAK (& 1) . KIEEALFE 20. 6
~32.13°C Z[a], \ 7:00 FF 4528 EF,15:00 KB G, RGBT R, 17:00 g 27.04°C . ¥ HRGE BE7E 265
~1477wmol - m - s 7' Z [ A8k (1 2) ,11:00 kB F ok, 2 J5 BHE T . CO,HkE 2 TRE#EHE, M 410.45
pmol +mol ~' B % T 375. 72 pmol +mol ~',11:00 ~ 15:00 F 45 K218 , Ti M 7:00 ] 11.:00 FREIEEEXF] 6. 8%
(E2),

60~  T¢TRH —O—Ti 1600 o ¢ PAR —o—u 420
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Fig. 2 Diurnal variation in photosynthetic active radiation and CO,

B 2SR R 2 IR B Y H AR

Fig. 1 Diumal variation in air relative humidity and air temperature
concentration
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B RZIMR . PS8 e BRAE K SR BL AT st 30, e 8 o IR E — A L R R A RE
9:00 B, HEAL AL 38 (1 PR 22 BB 3% SR 1 R E 3P ARG SR IB FLYE, P, 43 3K F] 10. 97,12, 66,12, 48 (12. 44
pmolCO,»m s ™" A+ 5 He 4% B Xt FR BT H 12.7% \33.0% (11.4% 29. 6% , P45 Ak L oint, &ab 8 54
X RZ A 2R A S~ MEEE R R, ZJ5HE SIBAGE A B8 FREK P, B Wik, 17 :00 B4k
HEX R P, ERRERR/D,
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Fig. 3 Effects of MSW compost on diurnal Pr variation in leaves of turfgrass
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B, HERE AL 2 Ex BRI AR Tr, SENEAL 3 ) B4R B Tr HAE B 9:00 KB EAE, Bl/S R T R,
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IR B WA , M M AT Ab 28 1 55 5 B % SRR BT L& B W IR Tr 435I H 57.5% F111.3%
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M4 ZE S ERIEN FIEY RIS, RS R R, dR B B i A KRB o IR Ab B
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Fig. 4 Effects of MSW compost on diurnal Tr variation in leaves of turfgrass
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Fig. 5 Effects of MSW compost on diurnal WUE variation in leaves of turfgrass
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SR BE(P<0.01) , HEfE A3 B B 5 RMRIR . osECowor @ bl

UK R GRBRRIERITI CAT FPE SR

HZEFHAFIN B3 (P <0.01), MYIKNBERS 'g,;z 4r

BRI E R—F TR P HE 5|

MR ISR, A BT R M RS €5 |

RAKRERE BEFREURREF SRARREEYE £

WEIRAR A R BRI 122,532 4. 78 f5R 2 1 f

311 4%5(5£2) . .

3 ﬁ“ﬁ%'—ﬁéﬁﬁ? L L/P F F/P
HEAEH AR R LIS R IR AL B — R E B IRRE, B 6 RN BRI 5 A R

HERR W] VE R B A VLR R 3% 1 158 18 55 5] Sk F1 }EH[”] , Fig. 6 Effects of MSW compost on chlorophyll content in leaves

Landschoot 1 Mcnitt" ) B 5% % BUHE JE 0] DA R4 1 3 A of turfgrass

BRSIBHE RSP M EREN gy TSR e b e L e
_ (4] <t e [10] 777 22 perenne/ P. pratensis mixture, F ; /& ingle F. arundinacea,

KRS 9B Sr o Baker ™ YE‘@%#_‘_ Bz R, P.®BEF5RHRIESE F. arundinacea/P. pratensis mixture; T [f],

Ej'ﬂﬁﬂlﬂ*ﬁ 54 s %HB&;H\:E/%HBEﬁE %i&%% %iﬁﬁﬂz the same below

YRR P UGE R R . ABTRRI, RE

F2 HENEFEDRPEEEURFEHS®RIENTZMN
Table 2 Effects of MSW compost on protective enzymes and free proline content of turfgrass

) POD {4 SOD §E CAT ¥ i R 2 i
POD activity SOD activity CAT activity Pro content
Turfgrass L1 -1 -1 o1, -1 -1
(Usmin~"g~'FW) (U-g™' FW) (Usmin~' g~ FW) (mg-g~' FW)
LE3- a1 7793 £214 514.3 +77.7 287.59 +12.3 3.15 £0.02
3= Bt R L control 4611 +847 ** 483.4 +35.8 229.80 +37.51 2.58 £0.23*
W/ YR /P 6433 £525 540.9 +56.8 289.18 +13.8 3.46 £0.39
B R/ PR i L/P control 5060 +240 * 529.9 +72.7 109.15 +£26.23 ** 0.65 +0.05 **
BAEF 9307 +425 569.5 +48.8 333.16 +27.09 3.49 £0.59
EEF5THR F control 7976 £359* 548.3 +13.6 286.41 +45.8 0.73£0.10**
B/ BBCR F/P 6328 +701 551.9 +11.0 320.19 +33.8 2.77 £0.35
FEF/ BPOR X R F/P control 4588 +632* 500.6 +9.18 ** 167.70 +34.8** 0.89 +0.02 **

* P<0.05, * % P< 0.01 (BGFhELSH 8] FLEL contrast between two media)

FRRE PR BEE S RACKIEE R 5 RARIREE Y K B 06 E 3R H R B
10.9% \26.9% \21.8% .30.3% , 3 HIGA“ K" B B A X HE B 8, 146 B 3k AT R 45 33 i RE PP AR 0 H 20K
Iy Z MRS BER T, B E ZHOEE=Y ., BT Y AR RS e THEFSEEE
MR B S ERTR, X SSRGS —3 "7 o K PR B ) B vt B B 2 B R
PERE I, B I R B T B A KR BT B S 1 CO, 1280 o ST Ah B f B 3% B 5 B /K A R A R B8 L Xt FR
B 71% | B 5 R BORIE R HL BE S H 68% 53X XA A 7K 43 1| FE % 3R (32 150 38 I R A ZEK 4 I 5 Bk
URRZHEHRERBEAEAEER L, RWEARIERE B EREEYNES TR N, HhdotdHE
AR 15 LA i R R AR T BE SR A SR 3R 8 0 R B A B LA TEME R T, B
P R B A RZEE T A SR T £ X R RL A S BB R A, X AT BB AE Y B B R ER
K, BFEFERERET T RRKESEZUNTREB TR KRS, LIEBIE WGBS . IBIEXT R
P A B A 2 O LY SRR B R A B AL B W R FE S RACRIR I F Y H F 50§ b A s R xR
21. 8% , Thi Sk PR3 F LU BRI 10. 9% 5 R 2E3F 5 RBCRIB R AL ) et B &7 30. 3% |, T 9% = 3£ 38 Eu st
MR 26.9% . HNEEFYWREE B SRKPEST, BRI 2 IR T L oh A R AP X 28 (1] UK B F TR WA
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IR, e —RE AR B b S i [ 5 5 5 IRAR A BEAE B & BRI B LAV 454, 't R I 3R b kit 5240, BT I
HEREHE P FIRIE RIP BRI AT . HENE R R AR R R S R ™) o Daniel 271 A g B FAHEAE
J&i , B PAE A 1 AR S 1) 22 5, W1 AR TR A B T M AE o B0 & B R TR 0 s B A % R I
WEE RNEHE AR A I, S P B W NTR . A BT B0 BRI A8 L 5 AR I Bl B DDA SR i &
S MR RS, Hoh POD (SOD \CAT B RGN F B/ 5 18 L, B R R S8 R4, B
U, SEAL AT B B4 B SFAR ) R POD \SOD Fil CAT )i, X S Z /AW & . RUKF B4R = A AR i
RS BT R 1058, i SR A R R R G M o, R SR A A B RO RE Y 5 AR A TR g
Wl S AR B 0 B N Nt R R AR SR R B — IR R
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