HEERTTE 32(3) © 243~254, 1999 243

\.\_

P35 R T R R E

RS PUES T
(1) #8 &4 5

AR L%

(oo

A IEE

WERE s7THE 11 5 26 H B HE 8841 H 22 H

wm =

AHRBLFEEEEK (REUKRIFRAK) REMERE (050 ~ 100 ~ 150 K 200 kg/ha) HitE
POREE A - WLERNECEREEAEHBRKTHEE  SRARFREACYE - Aol
CHERET  RERRAECEERTRAEATERBENEMS  RERTRFEGEREK - BIRK
Bhs  fERRMEMER S BERERIEATRIMINTmEN  MARERAZRETE Bk
WEEEEHENE BURBNEG2IBE  MREAREEE —SRNEFEEMREREE
WV e - BN A S B RS LR RN S A T  FH5RREK RS
IFRAEBRAKES ZE  RIEBERS  HHEAREBRAGEELE L ER - ARBINMEHDIFES
BHEKE SHARRRE « MR A AT B B REE —FHEE - LSRR R kL 2% -

RRSREEA C FE - BREUK  REE - BRK - KE - HEREE -

T

AEFTHEBENTFE (Sus scrofa domesticus) FEFREI/KERIE kR =B EREE 1% - HERHE ik
BIEETRRER DS - ERERDERFEERIE MR O B A ETRR
S ERREE O KEREESREE - EFRER KM (HE5 > 1997) « #ERIL
AR - EHMUKIT LSRN BRTAEREIEE - BEUKF BT SmEEEC SEERYE -
AR  EIHRUKEEAT ] SGERA) K BEYE R R - RERRBERRESRS
BB BN A TR S EHHERUK PR R RS LEIILRE - SR EBRIRAE - AR
W ESRES8EE (NH-N) - REEssER (NO,-N) R ESH2EYAE RN  ZreZ
DI » RIEAEREERUK TR EBHEERRE - AR MEEED T ER Wi 6 A(LE2IEH -
TEBIANE 3R R /K B A DL R 16 F B 1R A2 BE RO 2 53 RV - B A BEASEEBHE S IE (King,
1981) » HEEE (Burns et al, 1985) IBMIEAEE (Burns et al, 1987) ¥EMERIMES

WEBER R BT HREEBRATMERBE - GRS HER TKPHREBRE
FERBIE 10 mg/L & Sin i ER 2 =8 AR (Hubbard et al, 1986; Sharpley et al, 1987) i@ »

il

(1) TBRREE B gL ERBRTFESE 937 57 -
2) TR EE G EEABTEREER -
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IKERD T FREIERR - AEDE T EFEARS BB MBER - MEEL - REERKHR
REBEBE R N R CEERENRENE - WA R HEICZ B (time of application) ~ i
JEE KA H -

T RFHREIHREAE RENEEABRFSERIERER S EHHEME - {8 Steele
K McCalister (1991) &M HAREC HHER (poultry litter) & » Hith F/KAEERBE
FIGREIVNR 3 mg/L - HRAFEBZRERSHESN  ALETSEEESEHE  GEEERT
KPR LERAMEEFRER  RIEEEYERRABMESIHNBER R - (BEEOR#
M ERAEICR - MIESEESREC HBER - £5E Georgia NEEERIWE L5
IEERREUE - FEBEH KBRS B » AR/ 1 mg/L F 133 mg/L 1% » P
%5 20 mg/L (Hubbard ez al, 1984) ; 53— A + FEAGIRBIS < Bibkit b » HABRASEIEE S 0.1
£ 1 mg/L Z[H - BRGNS - ATt T KRB RS B - AIHEF 87 kg N/ha ¥ >
HIRE R 8.8 mg/L ; JiifH 336 kg N/ha B » Bk 23.7 mg/L (Hubbard et al, 1986) o

R RE AT Rt Tk - R AR RBENE Y EE MR R
ZHE - BRI HEBREREELE 10 mg/L B $ANEAUTEBRASELSE I ERE
( methemoglobinemia, or blue baby syndrome) (Federal Register, 1975) ; EiB &2 /KEEY
KRR A NSRS - Al EA BB E S BELIEA (eutrophication) » TA Mk
BHEEYERIRHET - At - BEE HBEAREE R T ERE R T EFE AR
187 > RIS ELRENSGRELE CHE - #RAXMHBERTEZEFES 50 mg/L LI L
EEEEHRE (USEPA) BHRESHAKSEAREY/E (maximum contaminant level, MCL) &
10 mg/L - ERFIZKPHBRERBEEE MCL ZEEHNME EREBTRECZE  FWRHE
fZRIFE I BRZK - BRR B RTERRFA K P ER IR HilnE R ARIRE » EEER LG ER
#t.2 B2 (Dahab, 1991) » KL ERLETF Zitt BAAES REFTHIKIE a0 KE R R B itRk 82
MK BT EZEZ NBER MCL BEE » HWNLEMES @ 2EH% 0 BN
%ﬁ o

IR RIEREEC MR BN - SEFEABNHERERCRRBEBL » SRR R
Mok - SRV A S ANLAR L > SRS INLAFIF - 1748 Hubbard et al (1991) % » 7EHE
RRIE®R » F—I5RWEE > AIEARD S HREECHER T EEREREE Y 115 -

FHB HRRNTERESBEEMERBET » HATEC SRR LA R
BERNEGETHREELHBRKEZEE -

MEERTTE

AT 2% (completely randomized design, CRD) 2 2X5 R FR:E » ZEE - =,
BRTERE  BHRE/KZEE (type of effluent) RIGERIEETR (loading rate) - 43551
KA | ZRARERB KRR RRREE CRREEK (HEREK)  BREER
IFRBRE C BREK (RIMIFRK)  EREANRENE @ MERSREKFRIEER RS
050100~ 150 % 200 kg/ha FLEMH - EREBOBRET » LREZBENEHEEESE » KElE
ERENEEHREEARBRKEZEE - ARBRTERNEGC EEL— BRTERE 24
WELBRAEBZ - AR —RENZHELTHELBRAK  BEEMSANEEESBRK
BWEL X ENRATTEIEEBRKETBE—SRWNES - ARNRERBEETHENRBRTS
# SWRE— B85 FSSERENSBNEY 0 EONBERGEREREABZE 1
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17 5 42 REE 60 K - ARBE—REEZBRKRREHESREK » HRIGERT—28F
— RGN - FEETEERECES/KE  EEREKREZELBRK N EEE RN » 5
B RE—BENES - :

ARBHEERICEREZETE - BREBAEEYHIEFMPREEHEREEEMNE - £
FEFEHLCRET » BEEBREESFHENRNCKER - SRIEER - BN - XE1EY eI
R E R HEF RN ER 400 kg/ha/yr (ZEEABEIREE - 1996) - HEAVIXEE @ AR AL
BE{EE 100 kg/ha - RABEEFRSEEKDBEE HERIICEREE  E—FIMEER
0~ 200 ~ 400 ~ 600 k% 800 kg/ha/yr » FEMIBYR » BIEFRZIEEESE 0~ 50 ~ 100 ~ 150 K 200
kg/ha °

AABFRAC BB EEZELIERM LR  WEMEL -

FEBAAHER §9.6" » B 50 cm PVC 2 LERE » HERMEE 0.047 m? » RIEHH—
$3/47 ZEE  MHBHEEREMIND - DEREBRK - BFERLEA 10 cm S2in% - FE
W BEREL - HERDERKRE 24 /NEER - BEIOKBEEDZKILEEHE - & EEREE

( Digitaria decumbens Stent ) A254 » ITBREIAMEH » BIZRKEBARBEWNZMIE - EEKHN
KB A L% BIRAKRHES/ NI - BLASRER - A TERS - BRI R EREKZ
R INFR 1 iR o SN ARIK LR BIRAK S B A - SBR K HBER -
FBHER - fRRARFBRERZSTHER

MR SRR REBER & 4 ER Standard Methods 58 18 ik (APHA, AWWA and WPCF,
1992) Atz s34 /5 ik

RREATHIE ZAERFLL SAS (1988) E4&L#ER L, —iiR M (general linear model, GLM )
EITEASN ) MEEEEER > HIDEEKLEEHE (Duncan’s multiple range test) Fh#k
LREMER S EEY  RFIAR/NFEAFIE (least squares mean, lsmean) ZKETHRFERK
FERR IR {E 2 g -

® 1. FREEBERLEERFRALRRS

Table 1. Constituents of effluent of the treated swine wastewater

Constituents Concentration
Anaerobic effluent Aerobic effluent
Total nitrogen, mg/L 250 98.3
NH-N, mg/L 235 78.0
NO,-N, mg/L 1.40 10.9
Total P, mg/L 64.6 . 54.3
pH 7.40 7.27
Electrical conductivity, dS/m 2.70 7 1.49

FEREETER

FRBATEC BRI EFERREC TIRE K - WBRKZKE L FREETE
KT ARKE - RIBREEZ RS T KT T R AR IR A B K H R B R BR FREA Fe b i
i EEEREF  TRMBABRIAKG  HERERIBEREEKHEEMEE (Spalding and
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Exner, 1991; 1993) o B AE (0 Tk iz ERREEUR B R FTHE BB » R EA RS
EHBET B AT TR R E - AR FATEE 2 KE » BEIEARR
BTG A THBESRALEZBRAE S Rl REEREM TR Z AR K EE

=

I. BEBRKECER

AABAEFGEREK (BREAKFIFRAR) RARATE (050 - 100 150 F 200 kg/ha) &
HBRT T DEERNES (55 £25  E2BRENS) EFREIEHEEERE
BRKEZRE - IR B LR REBRRKEEEZRTFRAIEERE (loading rate)
KIERNEM (rainfall event) » RERFREMEKET - BREKR T BRRA RIFRAK S ERHY
RER > HREECER  ARSRHKRTFHEFIBATER FRERLRBESFE (F2)-

® 2. FSEE/KHBEREBRKEZ BEEEE
Table 2. Significant test for the quality of the percolation from pangolagrass soil columns received

effluent of the treated swine wastewater

Source of variance Total nitrogen NH.-N NO,-N
Rainfall event HoAK xRk *okk
Type of effluent NS NS *k
Loading rate *orx * *oAok
Type of effluent X Loading rate NS NS NS

* 1 P<0.05; ** 1 P<0.01; *** : P<0.001 ; NS : no significant difference.

(i) EEENEFEBRKEZRE ,

BT o RHEREEEMN - BlRKETHARERAC BEEE - SENEHEZ SR
BLBLRCBIRAOKE - HBRERBRERNEFRBZEINTRE  ENEBRREETE Sk
WEFREEHENAMERES - HIREEE SLIRBNEERBEINTREE - B 3184
Bk MER ZRAIREEE EEEWEFIMINMEE - §140  MEEE 5 - F25 8
SRR ETISEREA AR 520 26.0 - 15.8 & 5.76 mg/L > #52 IEEREMRTE 42 e
M HESBRNEFHMCBREYEEEESER  RERAZEBESR 32.002.04 1.44 5 0.73
mg/L > AIAIES —SENEGFCBRKET  SRAZBEEZESNEMEEGENSEM > B4
BSENEGLRBRKHERAZBEIREEER  HBREZBERE 6.08+11.9+2.80
R 1.21 mg/L > AJFITESS “BREMNBEGH I BRKEEHERE G - S=HRIUSSEREAE
HE Z 5 E AR MR B4 2 SN E R -

EXEEENEET  EHREKATFHREE L HBRKECPE  HEREKRFRKS
BiRkf  MEREEAZBERENAENEFEREIEMMERY - AEREREE ZSRTE
& - HREINERER EEBEINMESY (A8 la- 1b K 1) - RREKEEESEEBEE
B85 B8 BB REIUERNEGER 558 18.9 18.2 K 8.16 mg/L ; MIFR KM
EFy 447~ 33.0 ~ 16.1 & 3.35 mg/L » ATHITERERRBKEITRIK > ¥IREHE NS 1 5 8 N i
D (40 1a) - BRE/KEEME S BEESE 434 1.69 2.24 K 0.50 mg/L ; MIFRABREHEEE
20.9~ 239~ 1.64 K 0.96 mg/L » (AT HEBIEBRRABIFRA > BRE—BHENEH > BRAKS
REAERRIREN  ERTTEES SNSRI EEEC 28 AEaBEC BEES—BBW
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BERRKBIFRA R (A0E 1b) - HrTRERIFRKERER = BAREBRET - EREA K
RIHLIEREL MR IR (MR 1) - REKEEM HBERASR 1.00~ 7.11 + 4.57 k% 1.90
mg/L ; TAFRARBEIEME Sy 8.53 - 16.7 - 2.44 K 0.52 mg/L > AT aw 2 E R BB RA -
EERNEHZHREBARESNEMESE  ARBERES ZBRNENT » BEITFRKZE
B ARG FE B R ] SRR SRk BT A R BB E AR MR A9 (AL 10 mg/L
HIF RO ZRETES ZHENES - HREAIBESR 10 mg/L (A0 1c) ; HIRAREEIEETF
FUKBEEMT  MAZREE  REKCEEEESIREK RS » Bk B R ARFRAK
T {58 BR 7K o B 3 M A REAE L SR A BB B - SE BRI T H BB -

®3. BWES - REKEERAEEFEHBRKEZE

Table 3. Effects of rainfall events, types and loading rates of effluent on the quality of percolation

water
Treatment Total nitrogen NH-N NO,-N
mg/L
Rainfall event
Ist 52.0 32.0° 6.08°
2nd 26.0° 2.04° 11.9*
3rd 15.8° 1.44° 2.80%
4th 5.76¢ 0.73° 1.21°
Type of effluent
Anaerobic 23.4 10.2 380°
Aerobic 23.5 5.75 7.16*®
Loading rate (kg N/ha)
0 9.99¢ 0.93° 1.69°
50 14.5% 3.12% 2.07
100 24.0° 7.04% 5.41°
150 25.3° 9.83% 6.00
200 41.5° 16.4* 12.1°

* : Mean value for each treatment was obtained by averaging the experimental values over other
treatments. Values followed by different letters in each column in each factor are significantly
different at P<5% level.

TS EEMTEST MRS RYREALSZESRAECUES ARSI R
WESE T IR HY BRSBTS B2 BREEREIN  E e F S TR
DHRE (A 2a > 2b K 20) - AHERFEZ FHAETRTE (050 - 100 ~ 150 K 200 ke/ha) HEET »
MR BE SRR E S BTN - GRS 100 ke/ha B > SEZ BEES—E -
EUE - BB R ST E SR 504 25.0  13.9 B 5.17 mg/L ; ZUEERIRE 200 kg/ha
BER 77.7 50.2 - 26.6 & 642 mg/L (AIE 2a) - BAERZ IER IS — BRI BRAE
o EEMSRESSENESCBRAEN LIRS BMEAEEEE Y 28 - NIRRT
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=k 100 kg/ha B > SAEEIBE SR 27.5  1.59  1.95 & 0.86 mg/L ; BHEETMHE 200 ke/ha
& 53.4 ~ 4.89 ~ 2.84 K 0.61 mg/L (ZME 2b) MRS BERES _BRNEHFCBRKE
- EEHERESERREEZBRKES  REEREE RN EAENmRE - RIEE
{100 kg /ha B » RYBSRER 2 B &k 5.84 - 13.2 0.88 J 0.86 mg/L ; FUBETZHEy 200 kg/ha
RSk 7.27 - 28.7 ~ 7.61 K& 2.59 mg/L - EARERBREESE “HMNEGTRAER 10 mg/L

fEreE > NERRERRE 50 kg/ha MUITHRES (AIE 2¢) -

60.0 —_ () Type of effluent
40.0 —e— Aerobic
3 20.0 —©— Anaerobic

~
bso 0.0 I T I r I . !
- 60.0 7 (1,
S 40.0 ()
s 20.0
= 8
§ 0.0 ] T I 7 | r T
g 60.0 (c)
O 40.0

20.0

0.0 % ; I : ﬁF : ?

1 2 3 4

Rainfall event

1 REE L EERSEE KT ARNES THRRAE () 85 - (b) EBAK (o ®

BRERRE TR -

Fig. 1. Rainfall event effects on concentrations of (a) total nitrogen, (b) ammonia nitrogen, and

(c) nitrate nitrogen of percolation water from pangolagrass soil columns received effluent

of the treated swine wastewater.

a Loading rate, kg N/ha
80.0 (&) 500 e g0
60.0 150 =0
= 40.0 —--100
w5 20.0 — b
E 0-0 '7 T I T ' T l
g’ 60.0 —(b)
= 40.0
£ 200
g 0.0 7 T ¥
g 60.0 (o) ! !
Q 40.0 —
©2004 — T
0.0 ‘ — e .
1 2 3 4

Rainfall event

2. 12 EE + BT ASILART B FSREKETRENEF THERKE (2)

BAK (c) HEREAREIVE -

&
1]

BE - (b) &

Fig. 2. Rainfall event effects on concentrations of (a) total nitrogen, (b) ammonia nitrogen, and

(c) nitrate nitrogen of percolation water from pangolagrass soil columns received different

N loading rates of effluent of the treated swine wastewater.
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H A 1SA > M EAFREFRERSREAKRT - Bk THEARSEABETE—
iR RN ARG MERRENEE _SRNEEE R NS - Bk
THEER AR RS EE R N BRI R © TIAEENEA. IR RS B 25
MR - Rl 28— 5 B FE SR AR B KA - (5 L AGRFATTE - Eﬁufﬁ(@%ﬁﬁﬂ*&
HREZFEAHATNEES B BRNEF  IF—SRNEGETRESZRKECE '

() FETEFESERE K RIEAF R REE BRI KE S E

gt RERLARR f%&%u (27%7J<C£EH%‘% RREARERER B EREEERIE AR
GG - FIA0 - FERAEETRTER 0~ 50 ~ 100 ~ 150 K& 200 kg/ha F » BiR/KME <R
BB 9.99~ 145~ 24.0~ 25.3 K 41.5 mg/L MR IREREEERIEER R INRm - ERE
fE&TTR 50 kg/ha #H41  HASAIEETRGBERE (EEEL) S LBRESERARE
B 200 kg/ha #H 4 » HERTEHEE 50~ 100 K 150 kg/ha = AL G R R MEZ S 2R (I1E 3) -
EERIEERET  BRAEEBEZIBEESE 093312794 983 & 16.4 mg/L - HIEERER
FEE R IBMMIGI  EERIEERERT » {£ 150 K 200 kg N/ha IR BEEEE Y=
i HRER A RENBHESREEZ 258 MRS HERIEERR S ETE 200
kg/ha < BREHMABESNEREZILETR (1% 3)  RELERET » HEBEEATERRAKS EBE
£Fs 1.69~2.07~ 541~ 6.00 K 12.1 mg/L » HEEREAICARREIMNMNEIN » ARANATRR
%5200 kg/ha 4 FHEAREAC IBE A S RINERRGBEZ S ER (15 3) -

ERALEFRET  HEREKRFHEEEARRRAKEZEE | BRARFREAESZME
BT ZBIRKT 88  fEARHREAZ REMEERIESRRS MMM (208 3a -
3b K 3c) - BRRKERMEETTEE 0+ 50 ~ 100 ~ 150 K 200 kg/ha F » #EIEBIR /A BESRE 17.2 -
18.0 - 249~ 22.3 R 41.8 mg/L : fFRAER 14.0 - 18.9 - 22.6 ~ 27.4 & 39.9 mg/L (ANME 3a) > 7
KA ERRKSEFRK - BB RIBETRTRZ BN - MEKEREIEATTET » BRAZE
ERIRE S 5.92°7.33+8.24 13.5 F 22.4 mg/L ; fFRAKE ks 2.425.88+7.94 - 8.58 % 10.2 mg/L

(40 3b) > FREZBEREERBEREY  THERRKSIFRK » HFEHERINERES
WEINTHENN - BRBKESRICERTET » BIRKZEEEAIEE RS 1.63 - 2.28 2,16~ 4.14 & 7.80
mg/L ¢ {5k Ry 1.58 ~ 1.86 ~ 7.50 ~ 8.19 & 15.2 mg/L (A1 3c) - FYEERES S MERETRERSE SR
FEEREL - T BBMAKTUIFRA - HIEEFERIC &R R WINmgn - (AiF R K ERIEERT
200 kg/ha ¥ » HEMEBRZEELR 10 mg/L -

ERREEFART  THRENESHFHEEETHBRAECHE  SENEGERRSEEE
BEFAET BiRKHRE fRERHEBER S BEYEGERIDERRZ BTN aE 4a -
4b K 4c) - BN 1 E—IGENEFEZIEERTR 0~ 50 ~ 100 ~ 150 & 200 kg/ha T - iRk
B IBE A ND (not detectable) ~ 25.7 ~ 50.4 ~ 49.9 % 77.7 mg/L ; £ IS REAER R 13.5 -
16.0 ~ 25.0 ~ 25.3 & 50.2 mg/L (0@ 4a) > FIAIRSREBENES  BiRAKTHER B SR EE
RICR RGN - BRKTRERCEEEE —SBENEHSE ND -~ 10.1+ 275 - 34.0
K 53.4 mg/L ; BB IBHNEALR 0.91 - 1.19~ 1.59 - 1.63 & 4.98 mg/L (L@ 4b) » A4&1R%
EREMEBH - BRKPERAZRETMIBEACAR L BN - MBREAZBEEE Bk
FIEARR ND - 237 - 5,84 7.27 & 7.94 mg/L ; BTN ELE 3.46 - 3.45 - 10.6 - 13.2 &
28.7 mg/L (40ME 4c) > AIHITHERNESF  BRATHBEABEEESREEEEN
B e E R AC & 1 3R S s -

FLLERRSA  ToRERBREKRTREESNEYE - BRATHES  SEARNBER
ZIREIRE AR R N N EEE - ELRNMEAZIEE 10 me/L RiE¥E > HIfGEL
IEERTRIETE 150 kg/ha AT R - BB E—SRNEFTBEESRASEERE » BIRA
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FBREANREE T EBRKECR

BEhaR A BATE - RENEHELSENAMENSE  MHRBRERESE KNS FZ
BRKEZSNAMENES  HREREE - ARNSEERKTERE - XBENEFZRE
ARERMEERE K HEERRTERS  MERTHEEHBLERARESRAHBREE - RR T
WIEBRKEZBL - AR SR UERER - R ESRE s RN R KRR

TR B -
=
B
g
g
g
:
O

Type of effluent

60.0 —(a) -o— Aerobic
20.0
0.0 — T 1 T
30.0 —(b)
20.0 /
10.0 - . I
——
0.0 . I . l
30.0 4 (c)
20.0
10.0 — ,,,/'9—’/__2-/""’/
0-0 =I l T l
0 0 100 150 200

5
Loading rate, kg N/ha

B3 METEAREANRIESREKYEEEHBRAE (a) #BF  (b) EBER (o) H
MERBEECEE -
Fig. 3. Concentrations of (a) total nitrogen, (b) ammonia nitrogen, and (c) nitrate nitrogen of
percolation water from pangolagrass soil columns received different nitrogen loading rates

of effluent of the treated swine wastewater.

Concentration, mg/L

40.0 —
20.0 —

0.0

60.0
40.0
20.0

0.0
60.0
40.0
20.0

0.0

Rainfall event

80.0 — (a) —® lst —o—3rd
h J//O

' [ ' |

3@) ,////*”"*////i

t * * * T
(c)
.é%"—ié%
0 50 100 150 200

Loading rate, kg N/ha

4. EETRAREER R HEREKETARNEF THREE L EBRAE (o) A - 0) &
EER (o) HRERREZZE -

Fig. 4. Loading rate effect on concentrations of (a) total nitrogen, (b) ammonia nitrogen, and

(¢) nitrate nitrogen of percolation water from pangolagrass soil columns received effluent

of the treated swine wastewater under different rainfall events.
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1
2
Pti
#

I. AR
FHBAFAFRSREKIRE - RINERRMMREE MR SYF—FEE (2@ 5) L
HEREREASRE K2 -

250 —
225 — Loading rate, kg N/ha
] —e— 20075
g ] - 1005 25
175
o J
A 150 —
kS i
5 125
K= 1
+ 100 —
.2 1
a 75—
a _
25 7] M
OT—T T 7 T "~ T "~ T " |

50 100 150 200 250 300 350 400
Concentration, mg N/L

5. FEGREKZERE  SRREUEBRSRMEIRG -
Fig. 5. Application depths and nitrogen concentrations of effluents of the treated swine wastewater

in relation to irrigation of nitrogen loading rates.

REREE E i HERIEATRRRBEE 400 kg/ha FHHE » EREE—-FEREINR - FRIK
i HEAIEE » AR ZBAREETRE 100 kg/ha - MTEE 5 FAI#H LM 100 kg/ha Z%HE
ETTREG  FEHERESIEE K EREE - & X SRR A IEER 300 mg/L » &
PR o S RO ATATER 100 ke/ha Z ISR » B Y BRIGEERDE 33.3 mm o (HEREAZIE
FERERE » QI /KE > EHFECIGIRE T - SAEMEEKZKE - B0 - REAKZIRE MR
¥ 200 mg N/L - 74H[HE 100 kg N/ha ZHEIEET @ REKZEEEZNIEIIE 50 mm o

LA 8% (low intensity with high frequency ) EUftZ &4 7% (high intensity with low
frequency ) ZIEEART » UFFEREEMZKEEE - HRNBEERSFEKRE » HEHERE
EXTEIF  ERTIETEHEE  F HIEPBEREWRE - S (1997) ERAFEHREE
M+ B R 1B IRAR - SR LB R A M B R BERE R 102
14.8 J 16.5 mm/hr > SEEBIRFYBNIERBERR - HUZEDRZEEAAT - HREEE
M2 ERBER > AEERIERER  (BEDDESRMERR » AIRIFEaREE M 1 5iEE
BRI K HE » DU HIFRE TR KB RK » HEEKZESTEIRAE - BE R K CIEE SR
B2 LUK AEE I8 A = AR [ i - B PR AR E B it BB R B/ N 2 B/ NABE R -
HIFErE 2 BE/KABALIET | B/ NEEEESENBER  TIEESERRINE - REK
TR A | (B NFHEERNNSERABEKGR T BERLER  IRgEEZR -

&R EE i 2 BB R - AR ETGERE - fIREREZBZEES 10.2 mm/hr - 086 50
mm 53 R - BRI S R 2.45 /N - RITCIEGIRFRTIE S KA » 7R BREKEL
BIRAEINGEBR > LGSR T ARG REES -
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5 IR A]FE R EARIREE  FE B IR B K RN E FEE R TR R < R - BIAEREE =
PEERZFAT > EMERIEEFHER 100 kg/ha > AHEH"RZ 50 kg/ha Hil - R M
=N AIBISER 100 kg/ha B3R | BEBRE DT HEEABEEAZIBER 200 mg/L » QG
87E 50 kg/ha ZERKT - W 25 mm - TIFEAEETE 100 kg/ha [ > FEEVEREER 50 mm - &
VEZRINMERGTR > TEOELETHRENTERBRES  DRESt TR g -

[ 5 FHR - EIREZREK  EREFACEEEEEERAERKS  ERBEZEEK > &
EETEZEEET » EEERERE - EERRNIE—ERER - T2 —rhiRBae

CEEYSEELE

RABIERER - HHREKEREERRBEYCHER » METHRIRREN - BLiEE
BEREIINERENEHFIRE MDD BESANAS BIREIEET - TSR E R 188
EH - BABRIBERER | B BRNEFCRARERABREESHENE SR RERES
ZIRE > HREARENERE _SRNWEHEZHESNECENEHESEE - Rk
ARENBEFZRE - EEYIRRER R EE K BRI » 1S8R RE K BHFE
B GENEAMRE T ERRE R RES ZSRNEFRBIRKEZBE - HELRERES
KEEHARIEERR 100 kg/ha RETE  ARBIERER » THERSREARTRERN
B BRAEAFARAE 150 kg/ha LUT » BIRKEHFHBEREE/NK 10 mg/L - ATR—RZ
FICRFTHLATHEE 150 kg/ha > (EFEEZHRENEHFF - FIRAFRE 100 kg/ha B > BIRAPH
MERREES 10 mg/L > FLEZRBENEN  AICAEEE 100 kg/ha DUT « EHLGESER
HKRFTHER  [FRKCRARERRBKRE R EHEFRAR BER LR BRBER
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Abstract

The purposes of this study were to determine the effects of the types of effluent
of the treated swine wastewater and nitrogen loading rates on the quality of
percolation from pangolagrass soil columns. The 2X5 factorial design with three
replicattons was employed. The factors were types of effluent (anaerobic and aerobic
treatments), and nitrogen loading rates (0, 50, 100, 150 and 200 kg/ha). The
investigation was conducted under four rainfall events, which occurred on 1, 17,
42 and 60 days after application. The most important factors on percolation quality
were nitrogen loading rates and rainfall event. The results showed that the
concentration of total nitrogen, ammonia nitrogen and nitrate nitrogen increased
with increasing nitrogen loading rate. No significant difference in quality of the
percolation was found between the two types of effluent except for the nitrate
nitrogen. Except for nitrate nitrogen, total nitrogen and ammonia nitrogen were
significantly higher after the first rainfall event than the others. Also, for application
purpose in the future, a figure was set up between the application depths and
nitrogen concentrations of effluent of the treated swine wastewater in relation to

irrigation of wastewater at different loading rates.

Key words : Swine, Wastewater, Effluent, Pangolagrass, Percolation, Water

quality, Nitrate.
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