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FEIRR RIS ek (FERBFERRTTIE/K ) Ry AR R EIR 73 it o FE S HEM ) B R K - B R AR
RS - RRBRRBR R 15 TE7K « HisTeE Mg - &5 BERIEAE < DIREREE - NGB8 Ry kTS
Ve KIGH T, - ERE AR N By - PRETFE KT Ve /K RE WA 8] 5t 3 - e R - O E R R E
R ROV IR R R (E R RIS R KB KRR i 275 - B R i
FRAHCETIRAE) ~ FEWETS 87Kk 400(AW400) B FEIE 7587k 800(AW800) kg N/ha/yr - RN H HEfE—K >
8BEERIL—R » BRI RO 14ET H 9346 H - BABSHS REURH IH - AW4004H K2 AWS004H
BERHEOE SR RN ER S HZMAEERER (P <0.05) » iiHAHIAWS00MH &
TEHPeRALE = 7 BRI AWA004H St AW8004H (P < 0.05) - [TAW400#H 5z AW800HH FJ
BRERAEE ) fERRUEHE S & > AWSO0MIRZE SN EHEAH (P < 0.05) - MEBETHUR » #8E

(TN) k& (Zn) SEAAZMHZMEBEFEZRE (P <0.05) » MEFLIAWS00AH ki 5 BEAT (P20s)
el (CU) & EAEAWA00ELAWS00FIHA LT S A B IR (P < 0.05) o FIEMEIRJTTH - 4E0-15 cmiz
SR L pHEEHE (OM) 7EAW400EZAWS00 MR 72 52 5 (HRNAHIEE SR EREH (P <
0.05) « 4EP~ Cu~ ZnE R HRE(EC) » = MEHFEER (P<0.05) < f£11#15-30 cZR
b BRTNE RS > HAfAIpH ~ OM ~ N ~ P~ Cu ~ ZnE &8 MEC » #2225 (P <0.05) -
i HE A LLAWS004H i =) « 7E 1:3#30-60 cmPE[ [ > pHIEAWA00BLAWS002: FAGEZE » {HFRAHI
FLEH R s (P < 0.05) 5 OMKENJTH » AWSO00FH L IRFH BLAWA400 8 # = (P < 0.05)
ifP~Cu~ZnE&EKEC » =l CMEBHEAZE (P <0.05) o £ mPBEZBIRAKLS E
AWS00#HZ ECEHZE F R AW4004H (P < 0.05) 5 TN » NH3NKPEE =M FIgHBEZR (P <
0.05) - MHEHLIAWS00FHf = ; FENOs-NKKE & » AW400EE AW S00RTHH LI #ZE =it #HAE (P
<0.05) - HELERSRET - FERGTRK - S S HEYITE BB - HREMS00 kg ZCu ~ ZnfE -
120-15 emPREE_E53 731 Fs28.5 mg/kg [e89.6 mg/kg » A B 58 HIATHE -

Eﬁﬁﬁﬁgﬂ . E%@% N ;;%i‘lﬁ N i%ﬁ% °
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s

BE LR EAA  FEBBEYREKENEREHFHEZEHY (USEPA, 2000) - fir
T EEE RS 0 BAE AR B TR o SRR R R IR LR
WAL > FREHEE S EREE > LR EEER AL > SR R (4 > 2003) - —
% & @& PR BB T A B IR B B3R > @ EIRP S HEYIFRE B4 - 7REAK
BRI DIRE - ANREFE o FIFAME AT Ei 2 LB AERNZ BSZ - IR SRR E S HIR R (68
KRIE (Pk > 2002) © Tzeng et al. (2000) DLt BRI EEK » f2HE HH 808 K2 FRimf i T
RIRETT > BBRBEK P 5 e BAEH R AR5 o BRARERE 2 B2 /ER F A BN T F]
FATRAEY) » LTV R BT VS FR 1 B 7E B MR R - S S0 e s R bR > DA A T2 )
(TS) Z&&  DEFE Y R R A Y E R > WEbE B lenvEL (BRIPT - 2005) < 5&
seys YR iER LI R R e H R R S EEZ T EMA R C &S » AN ~ PRIK3EE
BEILHK  TLLEAG W — &R - BOESE B BP0 - fER/K i RIEY &=
fifife (Edwards, 2000) - EREF (1994) $EINFEFIREMELNHGTR » &0 SIEENOMKEIEY ]
FIHZ &Sy > IS IR SR R RS - T m iR [ WS il ) 38 = 1 3ipH
B « ARIFEE B FE RS e ki R AR 5 (A254) e $iMos R - B RMITZZE > WEE
A EMEFE RS e kR o AR TR REE T RS A ESECu ~ Zniy R o PIEFEAEFE RS Ve K i R R
WA T2 255 -

MEERTTIE

L 3BT Ve /K s
A H FEE R E R B - H R ENE B A BEE2F (Bench-scale horizontal anaerobic
fermenter ) & BRRBEMEERIE R 2 T5YR7K  WIEL -

e IE
(1) BB Ry 2 S P v I A o BT 5 2 PO & - Bt R b B - i e
SR RBNEEE (20-50 cm) » /N&EEIRE0.03/48 » ML Fs0.27 /00 - B AERE
1 om e GBI =R I - FppR B = H A o BRI S (D) BERETS K S IR (CF) 5
PEIERAH(2) ~ 3) 3 RBEREFE RIS VE/K » BEERAHE 2 AW400 & AWB00 kg N/ha/yri 7k
& o GBI D3 St I HER, B 2 AL BRI ARG A (R T - AR R B HEE R
N D P20s P KoO =400 : 150 @ 140 kg/yr ( SEEBUTEMAEE > 1996) -
(i) BREEHIRI RO ETH B30 H » /i H it —K » B —HEEE - BE R (Digitaria
decumbens Stent) A2545LFH o FF&EBRP—XK »
(iii) sr#rEHE -
1L 5UR/KRIST53HT  TRERT ARG Je/k L (TN) ~ BEEF (P20s) ~ pH ~ 7
& (electrical conductivity, EC) ~ H¥E (OM) -~ #EEY (TS) (MRIBEREE/K
Btk 0 1997) ~ E&ECuKZnll0.1 M HCHhHE EER A AROLERE « WETH
B/ NE R -
2. Blwk - Wtz s (ANE2) - BREENRKEERTR/KZE 1000 mlDIEES 4T -
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A B IR RZ - DUEICEE N RN 2 BIR/K3 B - T E REC ~ TN ~ $£RBA

(NH3-N) ~ fFEREZ (NOs-N) ~ PRK (ERfE%E - 1997) -

3. 13 RERHARERRE 2O H K I12H - BREHIEE LS cm ~ 30 cm ~ 60 cm (Z £
iR o FFEREAH ST IS ATN ~ P~ pH ~ EC ~ TS (BR%E > 1997) - CukZn[0.1 M
HCHiH S iR A AR LRSI -

4. fHRE
(1) AR R ZKBEE - HEBRM A& - 45 (B

7K) ~ 400 kgl (AW 400) 2800 kghl (AW 800) % =& o

(2) HF/NEMBEZEREE > BRMER (BB RA L~ - AT HEFR—HE - #
H—/NEERERE 0 P RRA L B AT RS -

(3) FHEMERESEMNER S M ESRARE - R0 W2 SBEFTRE H iR
W EE o MR ] ke - RAERSATEE iz R (DM) ~ MEH (CP) -
FeVEMAE (ADF) - rhyiilife (NDF) -~ ##% (TN) ~P,Os~Cu~Zn-

(4) W2 RHAM] - GABR M ER A E R FEETE 7K - A R HERYEZ AL RS - IO 2 B
SR AE R S AT K - B ARBR R i R 2 /K S HEE -

ity

[ 1. JRRAUBE 12 L FE LTS ROK -

2. BEB KRS -

Fig. 1. Pig wastewater after anaerobic Fig. 2. Percolation water collector placed
fermentation. at 1 m soil depth.
ML #EH T

B FTS E R DB G TR (SAS, 1996) HETTHET T » LA — M =12 7
(GLM) HEfTEEST 5347 » A AERE = 2 885 E % (Duncan's new multiple range test) LIRS JE
W B -

EE e
SR FISEIRTS VR Z MR AT (K1) BURRERBRHERE I BB A R FERTS 1 K

8535347 > pHAMRIRy7.24 ~ 7.18 5 ECJ50.39 ~ 0.55 dS/m > SlHECHUR K sh BRI HIE - 5655
HEBOKTE SEHE R RS S - AIHEBUK P2 ECHERF & G518 B R /KB IEHE » HECZ RS
0.75 dS/m (SIHEENFEEEE - 1978) LUF « OMJy1.1% ~ 2.46% : TNJ50.05% ~ 0.12% (A5 [R
K EEETRARNE A MR - SIS ER o B i > N S B e =) » TSHS5.07 ~ 28.9
mg/L : P205}50.28% ~ 0.21% 5 Cu}y47.5 ~ 33.8 mg/L : $£}5128 ~ 100 mg/L -
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% 1. BB BRI SRI (L5 Ve K AR AT

Table 1. The characteristics of treated pig anaerobic wastewater

Item Middle of irrigating' End of irrigating®
pH 7.24 = 0.12% 7.18 = 0.09
EC (dS/m) 0.39 = 0.03 0.55 = 0.03
oM (%) 1.12 £ 023 246 = 0.18
Total N (%) 0.05 = 0.01 0.12 = 0.03
TS (mg/L) 507 = 0.62 289 = 0.8
P,0; (%) 028 + 0.06 021+ 0.02
Cu (mg/L) 475 £ 311 338 £ 22
Zn (mg/L) 128 £ 253 100 £ 245
#Means + SD

' MBS 1S/ -
2 FEMBRAATE3.0/ N -

it P 5 TR 5 R 7K A [ B Rl o B B B s AN ER2 - FHAS SR AR o ETIRUEH - AW4004H
AWB00K 2 M EHE &2 16.98% ~ 7.12% % 7.26% » =& M EHHE=E (P < 0.05) ; iE
(2002)F5REUR - Fra iR KGRE ZIRBEREEE Y - HERE & RS2 e o IE
R B4 SRR R B R R /K R IR B 5 - W2 B2k - TR =& > 200
67.8% ~ 68.4% K, 71.8% - HAFHFEE T AWA004H 5z AWSOOFEAE (P < 0.05) - TAW4005H Kz AW800
RS 22 BT o FRURRBHE S R0 1 R37.8% ~ 38.9% 5239.9% » AWB00AH#E =t B IAH (P
< 0.05) > TTAWA400AHEL ¥ RRH Se AWK 2 722 A GHZE © g A A |71 > 400k
4,489 ~ 5,61957,400 kg/ha/yr - =& M RHHFEZE (P < 0.05) - FB5E (2003)FR IR E G A5
JFRIFUR /K B PO A B - BRUEARAE S h se i S E B UL B R A R S B S > T REIR R R bk =
B o KPR P EL - DIFEEEREIR /K (KB HEMFEHEIR R B /K 2 JERH R SN & P2Os @ K20 =
240 : 80 : 350 kg/ha/yr) FEMEARIEI R - HopRE PR & 400 e B A R LU TR 55 185 % » BLER AR
TEREFEFE PR PR B /K 1%  FHAER NI - 82N ~ Ca ~ MgBANafyE 5T (BREE > 2003) - TN
53 A 150.53% ~ 1.08% 5 1.82% » —fHZ M REEE S (P < 0.05) ;5 POsE &5 A1750.44% ~ 0.79%
$0.79% > AW400#HELAWB004H 2 72 L R EEZE » (HRAH I B IR HEEE = (P < 0.05) 5 Cudy
EHR7.92 ~ 1455153 mg/L » AW4004HEZAWSO0FHMEAHZE 7242 » (HfH L IR i m (P <
0.05) ; Zn%3H%42.5 ~ 90.6 2102 mg/L » =#H M RHEE#=SE (P<0.05)
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Table 2. Chemical compositions and forage yield of pangolagrass for the plots received treated pig anaerobic

wastewater

Item CF AW400 AW800
CP (%) 6.98 = 0.06°% 7.12 = 0.05° 7.26 £ 0.06°
NDF (%) 67.8 £ 2.37° 684 £ 2.57° 71.8 £ 4.16
ADF (%) 37.8 + 1.23% 389 + 1.62% 399 £ 247°
Yield/ha 4489  * 68 5619 =+ 257° 7400 £ 162°
Total N (%) 0.53 £ 0.03¢ 1.08 = 0.02° 1.82 £ 0.01*
P,05 (%) 0.44 = 0.02° 0.79 £ 0.02¢ 0.79 £ 0.01°
Cu (mg/kg) 7.92 + 1.03% 145 £ 1.19° 153 £ 1.08
Zn (mg/kg) 425 £ 2.36° 90.6 + 5.31° 102 £ 9.85°
#Means * SD

45¢ Means with the different superscript in the same row differ significantly (P < 0.05).
CF : Control treatment, applied chemical fertilizer (N: P,Os: KoO =400:150:140 kg/yr).
AW400 : Applied equivalent to 400 kg N/ha of treated pig anaerobic wastewater.
AWS00 : Applied equivalent to 800 kg N/ha of treated pig anaerobic wastewater.

T TEFRIRRYS e 7K S o] 3l TSR o PSR ANIER3 » E0-15 emPRE+ 3 F > fEpH e OMJTH]
AWA400FHELAWBO00R] 2 M EHFE 22 » [HRFHIEH HBFE R (P < 0.05) ; fENE R - =FHZHE
RAEE P> Cuo ZniKEC =R AR (P <0.05) - [MHHPLIAWS00FHE R - 1£15-30
em SR [ o BR INS R M MRS - HALIpH ~ OM ~ N~ P~ Cu~ ZnKEC - =fH
LIEFRFAE S (P < 0.05) » [ H P DIAWS00HIR ) © #£30-60 em1-3EEREE | - pHIHH » AW400
HHELAWS00HH SRR 72 52 » [HFfHIg L IR BR B (P < 0.05) ;s FEOMJNIHH - ¥ i 6
AWA00FH £ A2 AR - HAWS00R B =y iR B IR ELAWA4007H (P < 0.05) ; #EP ~ Cu ~ ZnXEC >
Rl P HEE 2R (P <0.05) -

FH 319 H1p HFEFE LTS Ve /K L e i B inm A $2 & 151 - AR B et Bent L Ry ikt +
g HF AR EYRGE RS IERE 7300 - RIRHHIGE IR PRI S & A B R TR A (R i E A2 /9
FRRAEIREG - 1 p HIEE = Z FER TS Ve K ERE - B AT A R sht RS iR e A 88 - X
fert L pHIE - MBS E AT (B> 2003) - [TOM ~ NPk thBEFE TS Ve 7k M &
Inim$es -« EEEECu ~ ZniRE 7 - HEAIEY R EHIAREE 735155200 ~ 600 mg/kg (HR
RE > 2001) - KEGEFITFEIRRTS Ve /K E WGBS - R0 I R o FLEESE (1997) DU A 323K
Bt - RIS EANEN L AEE - TN~ P~ K~ Ca~ Mg SR KIER T pH

CAHEE R Cu SRS G MEREE I A R AR - T s sk S ) SRR R R -
HEE C Ry 2R T3 nl s MR B IR A — TR AT » (AR 3 Ay B R Bl L E CE IR LERR %
L DA 3EE Cr] DUE e 2R Al v M B AE A 1 3w TR« JIE BELAZ S B LA S/m#BUR » ARG
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B2 - HEE CHRBE & FE IR Ve Kk L B i Eg @ - 5% (1996) RBURR/KMIECEEEpH ~ NH, "
-N ~ PO4” ~ COD - BOD%: S IEAHRH o +3E VA A Fmii B 15
G ITE > Liu et al. (1996) WH5eEhE H & RS R T REAE SRt B Bl A T rh e oo ff - H
FESH 2R IIRFFR Y > RIVIBE AR R B L FEFEPR C R RE T - 13 20.1 M HCIEH S REEHL
o BERORE T SR BAREA LR - FRAINVEERRR > DIHATE SR & & > B RSEE

FERR RIS Je /K A R Y i B 52

RH AT WS R EE -

2 3. BRI VS /K P AN [ R A ] 3t - Sy o2

PR =E=X

He &

» ] DU R i a5

Table 3. Soil chemical compositions at different soil depth from pangolagrass plots received treated pig

anaerobic wastewater

Item CF AW400 AW800
0-15 cm in depth
pH 5.62 = 0.10°% 594+ 0.10° 598 £ 0.08
OM (%) 245+ 0.17° 2.89 £ 0.09* 292 £ 0.07*
N (%) 0.20 = 0.02° 0.19 = 0.01° 0.20 = 0.01*
P (%) 9.88 = 1.15¢ 115 =+ 12.0 285 £ 9.98
Cu (mg/kg) 522 = 0.50° 19.8 £ 2.56° 285 £ 1.532
Zn (mg/kg) 4.13 £ 1.09° 46.5 = 2.55° 89.6 £ 6.02¢
EC (dS/m) 0.11 = 0.01° 0.22 = 0.02° 0.50 £ 0.01°
15-30 cm in depth
pH 543 £ 0.10° 5.67 = 0.09° 589 £ 0.10°
OM (%) 1.81 £ 0.08° 2.02 £+ 0.08 2.17 £ 0.10*
N (%) 0.18 = 0.01° 0.18 = 0.01° 0.19 = 0.03*
P (%) 10.8 £ 2.10° 472 =+  2.06° 172 £ 89
Cu (mg/kg) 532 = 0.96¢ 1.5 = 2.10° 189 £ 091°
Zn (mg/kg) 3.61 £ 0.59¢ 26.5 = 2940 49.8 £ 2.65°
EC (dS/m) 0.11 = 0.01¢ 0.19 = 0.01° 0.31 £ 0.03®
30-60 cm in depth
pH 544 + 0.11° 556 £ 0.11* 5.61 £ 0.11*
OM (%) 1.60 £ 0.07° 1.59 £ 0.06" 1.76 £ 0.05*
N (%) 0.16 = 0.01° 0.16 = 0.01° 0.18 = 0.01*
P (%) 11.4 £ 2.36° 274 + 3.16° 108 £ 6.6°
Cu (mg/kg) 5.02 = 0.55¢ 7.83 £ 1.07° 10.1 £ 0.89°
Zn (mg/kg) 342 = 0.68° 124 £+ 2.08° 242 £ 095
EC (dS/m) 0.10 £ 0.01° 0.12 = 0.01° 0.25 £ 0.01°

#*Means *+ SD

ab¢ Means with the different superscript in the same row differ significantly (P < 0.05).
CF : Control treatment, applied chemical fertilizer (N: P,Os: K,O = 400:150:140 kg/yr).

AW400 - Applied equivalent to 400 kg N/ha of treated pig anaerobic wastewater.
AWS800 : Applied equivalent to 800 kg N/ha of treated pig anaerobic wastewater.
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Al ERBEE L - BEVERL - Powell er al. (1999) FE{EFE M 1 St & 51T 53K
WEWE (split irrigation) » WSS AN I A AR B R RSR - (ELAEHIE st -3 s 70 K EEE -
HARA AR - AEEBE R RRAEES - £F (1147310) K53 M2
KBS Ry FIFIEEFE K - DA 5 =Rl L s Fe ke iz - KT 2% 3B Wt e v 15 Ve /K IR AE
] mEEEHS > KT ABRKTE - REE RN A ABRKTE - ABC Bk (108
mm) EAE L B RS REM S -

FH AT I ] w0 0 it FH 5 RS 8k 2 1 m 38R 2 Bk L ALER I SY - FEECTT T > AWS800
HHEE = AWA00FH (P < 0.05) » 7 E HEHHEZAWA00/H St AWBOORH MR #2252 - HEV S {HK
20.75 dS/mEyFERE FHZKARHE - fETotal-N ~ NH3-N P& & Fy = i 2B 225 (P < 0.05) » 1fi
BB DB IR E PR R L me/L - B PTREIR KR N Ha - N7 A R A ]
B OGRS e (3 > 2003) o FENO3-NKKIRE R AWA00EIAWS00 22 A EHHE #2252 - {H
A LGS IR B s - AR S N Os-NIR I 10 mg/LIy » BN E H DUN 2 R 5 3%
AEESYEWRE (Blue baby syndrome) - JZIAIR B2 EERIERL - 1410 R0 i R B L Ry K
WS (nitrites) - SEIF & FHRER SUMMIE ARV TTAE ST - INMTE AR AN R 2 EMSE LT (USEPA,
1975) o BRAGABE S R B P IERR - SR A EEEEM T 7K10 mg/LEREARAE - Fried ef al.
(1976) DUR S Fl 2 NE BT S SRR IR B TS AL R > FLEABat a o N BB A TR SR AEMRAH
VIR - R AR /KIBE A A - TR (2003) thiigH > FE5 HRBUKSS /0 KRR [ 50 -
k& BEBRRAE K A G EE A BEAIER S TSR AEYINGRIE - WAEHEBK 2N Os-NJ?
TR R YIRS - DU EIN O -NiZ M IR - 21 BIRE R FE S5 HE Uk 1 1 ek
Be R 7K 55 o R AR e sl 8 R KSR B AR Bk - A o A IR R 2 B S 5 et T ok
HRE (5 2002) -

2 4. BRI R P IRRSRIE LTS Ve /k R | mERZ Bk Z ALY
Table 4. Chemical compositions of percolation water at 1 m depth of soil from pangolagrass plots received
treated pig anaerobic wastewater

Item CF AW400 AW800

EC (dS/m) 0.29 £ 0.05 ®* 0.25 = 0.04° 0.30 £ 0.05°
T-N (mg/L) 15.7 £ 0.10° 18.6 £ 0.09° 24.1 £ 0.14°
NH;-N (mg/L) 0.49 £ 0.05° 0.89 £ 0.08 0.99 = 0.07°
NO;™-N (mg/L) 0.42 = 0.06° 0.82 = 0.08 0.88 £ 0.07°
P (mg/L) 2.62 = 0.23¢ 3.78 + 0.17° 498 £ 0.16*
K (mg/L) 0.31 = 0.06° 0.37 £ 0.04° 0.41 £ 0.04°

#Means * SD

%< Means with the different superscript in the same row differ significantly (P < 0.05).
CF : Control treatment, applied chemical fertilizer (N:P205:K20 = 400:150:140 kg/yr).
AW400 : Applied equivalent to 400 kg N/ha of treated pig anaerobic wastewater.
AWS800 : Applied equivalent to 800 kg N/ha of treated pig anaerobic wastewater.
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fitiam S {2 %

MM Lt B G Ie 4l R 2 B le RGBS HEEEN TR — - EHLEERLHEMEUE
Hl o ARG T RAE - F LB - EHENEEREAE I EY AT - B LR E o deE
IR FTBhAR - 5 A B B IR R AL EH RO 188 LA (LML - 2002) » HrhDIFEHHE
RERZ > HHEBFKWEERRS - REDERESLHFF—H2F—H (90) BEKTFEZE
ZH =AU PR E 15 G HI e - RAEY)Z Cu ~ ZoE HIAEHE(E 200 mg/kg ~ 600
mg/kg o MRS > BEBMAWS00 kgfliZ Cu ~ ZnfEFRAR0-15 emPEE 73 F28.5 mg/kg[e89.6
mg/kg » FIREGRBIRE IR o 7 LEBIR/KZ NOs-N ZIREE - SPIg/NA L mg/L » FEGRERRE
HR/KECAARHELO mg / L > T8pkf .2 EC {H/NAL dS/m > RIFORLIF RAEBE T - MRS KT 2
IRZENY KoK oy > TR AR - HOBEY) S DL R SRl - SN A R [RIRFIRRYS T8
KAE TR - YRR BERIEIER - SR EAGET TR EIER > DUSRER R AR
ki - R N Je PR /KB AR R SR R B IR R B L P 3B ok - RBIFY 2001411 70
A G (WTO) - FEERR e R B HEEE T - BAEEEEHBRE T - 12
SR BRI ARV FE R - AR E A2 H o RAE IR SR 2 T Ed - L
FERTSYE/K - EEHYIFTTR BN o FREEKF Bk B ERAE  BRT AN E R A
ok - A BN B B K& IR PRI -

EEE PN REE - 1978 - GIEAREM AR EETE - FEfk -

EEABUREAAEE - 1996 - fEVIHEIE T - pp © 166-173 -

TTEkbeERsE R IREmEe T (RIRE ) - 1997 - KBEREE 5 - A6 -

TR IRAER (BRIRE) - 2001 o TR tth P KPS YEBIGIRIEI THIAY - 90.11.21 (90) ERF/KT
5007368455 < - b -

TLEAHE - 2002 » 58w A B e BORAYIEE o FE3EPRKYS S BE S i B R FH BRI BRI & i S B

pp-139-154 -
HEHZE © 2003 © Rky5 YRRk E A LR SE IR .2 WP 5E - fE GRS - BOZ S AERHERE: - Bk -
pp.1-2 -

HEFEEE ~ VLERER - 2002 - SEEH IR HAEBREEOR - A EERSE G EFE21(1-2):11-25 -

FOARTE ~ FRETEL ~ FEAE - BIEE - AE TR - BRIE R - 205 R - FrRA - RS - THRAE
BT 55 - 2003 o HFHG K BREIRHRE CIE BT » S HUB/KEFIIA TR oA E R
Wi LEpp. 27-42 -

PRECES ~ ZXE 47 - B0 « MR - BIEE - SRR - SRl - BRE - EEik - R0 - T -
2003 - FHHO5EE /KRB RERE CIELZ Bl - S8 /K FEFI IR T3 pR B Sk BUE TEIT RS Sram S B
pp-99-135 -

IR - 2002 - EAGREK IR RO A &

B - B0REE ~ B - BETT ~ BRRIN ~ =IE
g2 (1) :55-65 -

IRFNFT - 2005 « FE KR B IT-15 YRR - DREIRR -

BERUE ~ FFiRE - 1994 - FEEEPRTSRTEAR S Rt R - SEEITSE - 27(3) ¢ 216-219 -

S R I 2 R o B EENTSE35(3):187-203 ©
A o 1996 o FHEERFELIUR/K EEE Z e - ShE
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HIEES ~ YEEEE  YEBJJE - FPiEE ~ BREEEE o 1997 o fifi F A SR M R LRI B R - SR
ae - 30(4) : 395-409 -
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Abstract

Anaerobically treated pig wastewater contains solid waste of pigs. If the waste in the anaerobic fermenter
is not removed, the efficiency of the anaerobic fermenter will be reduced. In this trial, effluence from the
fermenter was used to irrigate the pangolagrass pasture whereby its effect on soil properties, forage yield and
quality of the grasses were examined. We believed that the findings of this study would be good reference for
the livestock farmers to make their waste water facieties function properly.

We used tap water to irrigate the pasture as control, and pig anaerobic wastewater in the amounts of 400
and 800 kg N/ha/yr for irrigation identified as AW400 and AW800 treatments. We irrigated once every two
months and collected samples once every eight weeks. Trial time was from July, 2002 to June, 2003. From the
result of the trial, there were significant differences among the control, AW400 and AWS800 groups in crude
protein contents and unit yield (P < 0.05); The AW800 group was higher in these contents than the other two
groups. Control group had much less neutral detergent fiber than AW400 and AW800 groups (P < 0.05), and
AW400 and AWS800 groups didn’t have much difference in content of neutral detergent fiber; AW800 group
significantly had more acid detergent fiber than control group (P < 0.05). From plant body analysis after
irrigation, significant differences between these three groups were found in contents of total nitrogen (T-N)
and Zinc (Zn) (P < 0.05); The AW800 group was higher in these than the other two groups .The control group
had much less P>Os and copper (Cu) than AW400 and AWS800 groups (P < 0.05).

In soil analysis, in samples from 0-15 cm in depth, there was no significant difference between AW400
and AWS800 groups in pH or organic matter, but these two groups had significantly higher pH and organic
matter than the control group (P < 0.05); There were significant differences between these three groups in
content of phosphate, copper, zinc and electricity conductivity (P < 0.05). The AW800 group was higher in
phosphate, copper, zinc and electricity conductivity than the other two groups .

In samples from 30-60 cm in depth, there was no significant difference between AW400 and AW800
groups in pH, but these two groups significantly had higher pH than control group (P < 0.05); AW800 group
significantly had higher content of organic matter and nitrogen than the control and AW400 group (P < 0.05);
but there were significant differences between these three groups in contents of phosphate, copper, Zinc and

electricity conductivity (P < 0.05).
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From the chemical analysis of the permeated water under 1 m depth of the soil, AW800 group had
significantly (P < 0.05) higher EC than AW400 group; There were significant differences between these three
groups in contents of Total-N, NH3N and P (P < 0.05). The AW800 group was higher in these contents than
the other two groups; AW400 and AWS800 groups had significantly (P < 0.05) higher contents of NO3-N and K
than the control group.

From the results shown above, nutrients that plants need was available in the pig anaerobic wastewater.
In amples from 0-15 ¢cm in depth in AW800 group, 28.5 mg/kg of copper and 89.6 mg/kg of Zinc were found,

but these did not exceed the National standards.

Key words: Anaerobic fermentation, Farm, Soil pollution.
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