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Effect of Agricultural Application of Phyto—treated Municipal Sewage Sludge on Maize Growth
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Abstract: Agricultural application of municipal sewage sludge(MSS) had been being one of the most promising ways to dispose of MSS all
over the world. Fresh MSS were treated by phyto—treatment system, including mono—Sedum alfredii, co—planting Sedum dalfredii and Alocasia
marorrhiza, then the treated MSS as fertilizer were mixed with the upper soil and maize was planted. The results showed that the growth of
maize with application of treated MSS were better than those treated with chemical fertilizer and the control(no fertilizer). The yield of grain
in the treatment of MSS treated by mono—Sedum dlfredii was the highest, which was 3.26 and 2.66 times greater than that of the control and
the chemical fertilizer treatment. The concentration of Cu, Zn, Ph, Cd in grain of maize treated with MSS were below the tolerance limit of
heavy metals according to the Chinese standards of feeds.
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Table 1 Main characteristics of the studied sludge

TR Fe T S A R
pH (L::7k=1:25) 7.05
HHLEg ke 44210
Bk E/g ke 8041
4 N/g-kg! 34.6+1.1
4 Plg-kg?! 16.1+0.2
£ Kig kg 9.71x0.34
4 Zn/mg-kg 1831x12
4 Cu/mg-kg™ 295+9
4> Cd/mg- kg™ 15.2+0.1
4> Pb/mg-kg™ 11743

1.2 #itEey
AR B HE YR B 5 K (Hyperaccumulating Sedum

alfredii H)XUH WIVLH M o ZALET, MY ZHEE
fl REAGERF S THRRAIRES R ER T
B AR TR, B R
FH¥ (Fragrant Taro )L BEE KT . B IAHT
SRR FRIR RS M FEF SR IEATIE T ML, &5
20 HR/NREI— B E T, T B Sk uE , 2B A
BAE L TF 25 CHSERFA TR H 2R, &
B 2B —BRY 16 B R5 7 L, w8 A
AL , At 2 BeK o
K (Zea mays var. yanshi-5 ) FF WL F =R
BBEE RO
1.3 REi&it
RITER R R R AR E A R R R e
TR SR SH T, ] PVC AR TR 4
XA, BRAFE 4 NI, /N A LBELUTF 20
cm AERRFF, B/ NXTAHNK 2 m 58 1 m, &AL 3 BEAL
HiF . BRIt Wk 2.
FARFRERAERE H L & 50 cmx50 em B
PR, B/ 3 BREKAT, S E KK 3 Jr it ]
B, B/ 1R TE R KPR, 38 5 1k
8B, TR 100 d JRlidko
1.4 BT
WOIRE , KA o3 AN R 8% B 231 A E ROk
EB KB, WK 40 T2RmK , I e B 5 1 ek
M ETHAE N 110 C_%F 30 min, #RJ5 75 °C,48 h
M ICRTH, THAEREIRHA 0.25 mm
e e M5, & NP K MIESE & E. HYSA.
20 2R HS0,-H0, H&EE:, EE&E & B

KT IR JE T RAHOEE , HHAARN E 2 R (1
AT
1.5 BiRSHT

BOE ] Excel2003 AbFH, R ] SAS8.1 #4515
P T E LR,
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Table 2 Design of experiments

HiriREe (IR AR ) AR HYAL B 5 TR )

SR BB (1) X BEAC T : IS TR TCALAE , ROk 1 et , A £ 0K
SR BB (2) PLREAL T AL SRR FRALAR , Fhil 10K

B D RTS8 (30 om) TEURAb L ISR S LR IR SIS PR

PR E R ETER (30 en)+HFIES BHEFEYRPEX,
FAESE K 10 cmx10 em

B LB R IRTTEIR (30 em)+EMEEME RBAM X, HF
PSR 50 cmx50 em, REI R R MHIEE N 10 cmx10 cm
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Table 3 Biomass and other biological indexes of maize

FORSRER IR

HHi /g plot'DW

sl %
Wlem ZMUem TR mm e
spadﬁ
SHE(LHE)  211+15a 2.13+0.15a 48.8+1.8a 206+45a 205+54a

LA 210+29a 2.33+0.25a 51.2:4.6ab 225+36a 251:95a

gL 224+15ab 2.82+0.34b 57.7+2.8¢c 340£80b 636+159b
FUR+ER B 243:6b 2.84+0.36b 56.5:3.4bc 375:59b 669£173b
TGRSR RE Y

EF

T MR8 Duncan Ky (P=0.05 ) , 37 AH R4 B4 17 — S B8 7] 6
BEZR n=3,

M 3 BT I H TORTES AL B AP A A FOR B
AR BTG Ak R LA SR A/, FTRIS IR TS
W+ TR BB ANTS W+ TR TR 3 AL B LX) B
FALIEAL B K P47, IR B B & 2 i, RIS IR/
NEBE S, A B , X 55 B AR BE i R A=)
BRzEREA B,

2.2 AEHERBAIEX ERIFH EMHFRPESRES
BRI

M4 FTLUE N, 1598 J5 R+ 2R BFFITE IR+

FREFEMEEEEKRFABH Zn Cd,Cu F Pb )

220£10ab 2.52+0.06ab 54.6+0.9bc 301x+12ab 606+172b

F4 ERFH EHNROESESE (mg-kg' DW)

Table 4 Concentration of heavy metals in different tissues of maize (mg+kg' DW )

WA sl Zn Cd Cu Pb
fa2 1A pay:: (G iy 39.21£6.22a 0.11120.06a 2.57+0.48a 0.415+0.16a
LA 39.19+6.78a 0.10320.06a 2.71£0.36a 0.435£0.07a
5 43.52+7.04a 0.07420.02a 2.21£0.42a 0.407£0.10a
VIR KR 43.16+2.62a 0.080+0.03a 2.51+0.51a 0.516+0.04a
B+ R EELEM 40.47+2.59a 0.068+0.03a 1.98+0.71a 0.472+0.16a
20} pay:: (G iy 63.108.18a 0.3930.12a 6.71x1.22a 2.68+0.54b
LA 49.14x4.51a 0.43320.14a 5.18+0.31a 2.80£0.71b
5 200.66+16.72b 0.829+0.18b 8.82+1.14b 2.31+0.75ab
VIR KR 203.90+41.59b 0.838+0.12b 6.82+1.29ab 1.4740.19a
B+ K EEERM 235.1518.75b 0.748+0.32b 7.20+1.41ab 2.37+0.08ab
iy SRR (TCHE) 419+37a 0.75+0.51a 17.74+8.66a 1.96+0.43a
LA 424£113a 0.71£0.56a 20.27+2.53a 1.96£0.57a
51 1140+255b 1.0120.18a 31.32+16.46a 2.69:0.87a
TSR+ K 1060+252b 1.15£0.67a 22.21+4.32a 2.63x0.61a
B+ R EEER 1373+420b 1.01+0.72a 31.11+4.58a 2.59+0.3%
b R ARG PR AR NP 0.5 NP 5.0
GB 13078—2001 GB 13078—2001
A HLHE R M e s PR AR v U NP 3 NP 100
NY 525—2002 NY 525—2002

TE B4 Duncan 36 (P=0.05) , A AH R F-8AY Al —FI R B TR E 2 7 n=3; NP A AR o
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SESMEMLEAHMLEAEELER. L%
KAPRL T HE 4R A 8 5B DA PR #E(GB 13078—
2001) XN ESRREMELE, TRFFRH Pb I
Cd & B%F s e s Xt Pb fl Cd B & IR
&,Zn F1 Cu WA MAARE, DRI R RATRIT RAZE 4
YE R sh ikl SO B T 15 Je R P E & TR B b
X—FRIHEA —E MR, 5740, B+ KFT
EFPALIES P A FORFFRLP Zn Cd Cu FI Pb #Y &
B IS IR AT e+ 5 K AR BRI, WT 0, R A B
SR BB A R TR A,

F R ZE AT RAYE KA AR F AR lk A 7=
i, WNFEATLIEH, B3I .5 R+ R AFH TG e+
FREFFERM 3 b PR A TAZEM A Zn Cd.Cu
il Pb Y& R T RHIBACER AL AEAL B, Horp R K
ZENPH Zn fl Cd FEZEF R EEKE, XEHTF
HURT Zn F Cd RS BB, MEEIREG S B2
MTEMNELEPHEE, BEFEERZENF Zn
i Cd & BEWRES . EMABTINE BRI, iR
A HUACEHT AL AR v (NY 525—2002) 1 %} B 4 & (Pb
il C BB RBR R, 150 5 U8+ 5 R EFI RIS e+ 5
KAEFFER 3 MALBARL A T KRZE0 R Cd F1 Pb 1
T ENEA B R A VUESR T LE R Cd F1 Pb i &
FRYE, WA PLERTAREB A AR Zn A1 Cu 1EK
RERH B PR . BRI, TR ZEmml 2 24 A HLAE
s HIVER MLAE A JECRHEE

MWE A BT LIES, B3R, BR+E KBTS
P+ERFEFILEEM 3 PMAEFMA B RPN Zn &
BEZER T IRAEALELR, XEHTIBY Zn
RS, NmERGRMLIEREESE In SREE
T LRERA, FRMRHAEY Cd.Cu il Pb3 FhE 4
JBTE S M TR E LR,
2.3 REHEEAEX EkZEHh N P K &EHSM

FI3R 5 AT, £ A0BRM TORZENM o N.P.K 5
BYWEAREER, ENNEHEIEE, BR.J5
P+ B KBRS IR+ R REFTEM 3 b B
FoRZEmH NLPK B B T b s A AR Ak
X 2HTEREAFEBWAEVLEMASRPEESR
JUER, AB R UREEY T EFRTENTR. 15
R+ REFTEMO A RIS BAESR 5
T+ R EBFANG R+ R EFEERM 3 MbEP LT
Bk, X TR th TR IR A — B Be A4
AR FEEA R FRAE T A A, R T s TR ALt
R,

R5 EREMHABAETE(g-kg? DW)
Table 5 Concentration of N P K in shoots and leafs of
maize(g-kg? DW)

Ak N P K
TR (TCAE) 15.9+1.01 221027 11.1+4.16
A 16.3+0.42 2.63+0.42 10.1+4.13
5ie 17.0+1.90 3.56+1.27 14.8+7.22
IR+ B R AR 16.8£1.15 3.17£0.43 14.3£2.67
ER+RREEERN 169394 3.23+0.51 11.3£2.66
3 &g

(DA B3R TT s Ve D R R A R &
JERRE R, FARKERY, ERWEYEBEST
X HRALERFAAEALFE, {5 e+ REEF LIRS 1Y
TS URA FH BT R () EORATRLAE ) B e, 3 % B
AR FIAL AR AL FRAY 3.26 £ 2.66 %,

(2) b B V5 YR AE A M A 7 1 R AT
1 Cu.Zn Pb .Cd B & B GEZ R DAL E
FRUE , WA R Tl F 5 A4 Ab B 5 A8 5 TR A R RE R
FIRFAER EKZEF T NP K SBERE, MAE
KZEM-H Pb. Cd 13 2R T A UL RIRE 1 B AR FR
i, BT LAE A ML SR HLIE SR R A AT
V5 UeE A AP E AR R T A RIS AR A E
SRR —RRHIEE,
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