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(2)  FEREF D EE SR R

B) A =H -
e, @HI@;@@ I EAFE *[Elfﬁﬂﬁi IEZEN:? I/;f:g[ o JigH | qifr ﬁ“réﬁ“l)ﬁ/‘j @Jﬁ Fol FTAS B H
ORI & R Y AL B (N) @i (P) ~ #81 (K) bﬁ BRI (R R A

Héﬁg'ﬁﬁ SRRV AR ~ dgh [ VSR g B | 1 B [ SRR R HHF“I?E plt o ?II%F’?‘W ’ *fﬂ
P31 PR SR B8 T o £ T O R e AR o BEETE r+£]1lm$ﬁfﬂ| > B
B BRI Y ’T?%’iz[ﬁkj I NS Tﬂﬁﬁ%nﬁ it 3Fr H’IFLEW#?;} 1534F - Burns et al. (1985)
tH 35 H | fﬁ‘ PRGBS E R RSP RE P ﬁfﬁ'l R R R
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Py 55V N W PR [Bafans = f0 iy B AR ET S SV [ (Giddens and Barnett, 1980;
Magette et al., 1989; Mcleod and Hegg, 1984; Westerman et al., 1983; Westerman et al., 1987) -

*Jfﬁaiﬁf E'J‘FT*”‘%Q‘?I[’%‘ ) YA RET L ER BJEIﬁIﬁng*?P e (hydrologic parameters) I:E‘L'J/\-kgfjliJI
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(1983) #t 1S HUGE + 1 3 SR FAG Jﬁ%ﬁ%qw /E/fquiﬂgﬁﬁ%@qmj/nﬁg ~ ISR

1 I fwf@ m 9o TR BRI QAP S R e e
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TGP 3 day o HIR A ﬂﬁ' IEE - FUIAE e [UE RS R W E By
B U ST - B (:—ﬁ»f 1999 ; 313"+ 2000) « SEE P fﬁ ?Eﬁ‘ T
A 5@5&‘%3:1« &%ﬁiﬁéﬁ@ﬁf-,p*@gf o
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and Harmor, 1979 ) - 4 & &ﬁ" F'J VP*E*“IEETFI g 90° 1) Pﬁ#ﬁﬁ’* PR T LG PLTFU% N
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JEI (EEES eI PGS Rl SRS f@ﬁ.'ﬁ:” 93% > i H AT [Fl L A BUF PR I R iBEFR VT
| AR (%ﬂvéf'ﬂ > 1996) -

1.t A
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. Eﬂg =i
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compost) W EffftA (151 » control) « f B I I BRSSP ¥ AEHETREE
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ko/halyr (B3 B APE > 1996) o F| 55 PUTAFTE > [IlE 7 TV 2 s H [ £1EE 100 kglha o 7 SRR
J%ﬁﬁ ﬁ’ﬁ“@”' @R > R [ 2R B 100 kg/ha -

V. iR B VR
PR BV F PR (mm) $pr S 2RV AAED (Liha) - f PR AR (Liha)
FIERE (kglL) » Al VAR, S 2 S SRS o) Vg (kg/ha)offﬁ‘i??ﬂ%
mﬁuﬁu@wﬁﬁﬂﬁ AT ALY S EO AR (kg/ha) - 1@# SHE B BT VLR

(kg/ha) - 4T 1 2 ) 5 “g[ VG (kg/ha) F T R FET ] 1009 - AR T 1 o
V. TR
i 2] S A g R o) Ao F[M ] SAS 'ﬂgﬁéﬁf«‘ﬁﬁ‘ (SAS Institute Inc, 1988) » — 4&
AU (general linear model, GLM) 5 f77fg+ 55 47 » R B PR S R TAT 8

i5f (Duncan's multiple range test) 3% F=def g IR 1 2% ,fk']fff

FOL O EEPL [ )
Table 1. Composition of domestic animal manure compost

Compost type TN P,0s K,0 Cu EC pH
% mg/kg dS/m
Cattle 2.26 0.62 3.86 97.1 5.2 6.11
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Swine 1.89 0.80 0.87 267 7.9 5.86
Chicken 0.98 0.75 1.16 282 8.8 8.88
A2, APV

Table. 2. Amount of application of constitutes from manure compost

Compost type TN P,0s K,0 Cu
kg/ha

Cattle 100 27.4 34.5 1.03

Swine 100 42.4 32.3 1.40

Chicken 100 76.5 330 1.05

e

i R BAEY R

I EhEl
TR [ AR R HUE S VRSB 3 T o 4 FREREL L9 50 mm/h - %
i e [ L ORE RS 30 min o [PPSR IERET 30 min AR ISR~ E R T IR A
Bl o ik 3 HAIEREND j [ﬂa;\fr é‘ri‘%éqﬂl 7 [rﬁ T FTRYE o RNV T IS 3.7 mm o &
2R 30 min [P Ry E 255 mm o T m} £h 14.6% (Y15 3) o :ZIRF 1553 VERET
TR

Runoff
Runoff percentage = ——— - 100%........... (1)

Rainfall

# 3. BRI E  EPEN RSP TS
Table 3. Rainfall, runoff and runoff percentage for the experiment

Compost type Rainfall Runoff Runoff percentage
—— mm %

Control 25.9 3.77 14.5

Chicken 25.9 3.55 13.7

Cattle 24.8 3.91 15.8

Swine 25.4 3.61 14.2

. SERIES VB

RSB R H 1 £ :Eﬁﬁ'ﬂ@ﬁffl‘% o (VRN | e R = TR o g A
RERE TR S AR BRI (R BV IR (edge of field) [y - 12 - PASET AL
PR R L%'i?ﬁﬁ‘%‘:":”?j ARE] E R VT R IR ] SRR
Wl (S T VR [T ORR G RIS VIR R IOR R R

TEOTREVE B
E e ﬁﬁ‘%ﬁ”'&'ﬁi‘w ECEND IR o R B NOG-NEFF e 5 (s f
It TNbNHa-N o RIS A B ISP LS R TPRE Y PR S =7
TR S DPEET i IR+ SR 0 B HPIRER L A CODIEL S B 9l e Al
A e AR ~*‘E‘+é’%°‘&‘z“ui‘ VAP ECREE F SRR (U1 4) - I PYRSSRIF G £
P %“?ﬁ‘*é’%“'ﬁ*‘&%g“%iuﬁ /N03 -NIRTE o SRS BT BIEPARKH [V ARYE 10
mo/L - (EZ5 e SBIEPARTEY F - o2 E ([ {7 VWﬁ‘HIE PG FIINOS N U o 7
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VIR E TR S S FUSTRNG 1,000 molL - BT < RO A
i;i”f' ﬁ, 3 400 mg/L!"] = p.fl 3%'55‘} 1 ﬁ 4R ﬁiﬁﬁb (Walter et al., 1999) - HEJRNO3-N— Jﬂ&jrﬁ
oot P [HINOg-NEL-S 4 MR - B Pogo) RS CRHITRLP) - NOS-N* I {221
E. ﬁﬂuviﬂ e AP R o SR TP B ST NOS-NIE T S Ty
GRS BRI BRGSO | (EE R (RN 1 NOs-NRY A & AP E T
PSR el 4 BRSAERUR By o
SRR ISR L TP & DP R %‘%Eﬂ}"{'@fﬂ%f“ﬂ/ [t pl i - g“f ERllEeECl & e
Eﬁf[ﬁl# J/ﬁ%% » {E P J/F‘j%% F’ ?F,IH@?JJ/ I (Mikkelsen and Gilliam, 1995) - %4 St
HERIATR] %ixf_ﬁ&ﬁ& T Bk BRI E'HJ@FE' ﬁﬁfb%ﬁfi@ﬁg%llﬁﬁt&?@ Efﬁﬁ?p
PR R o BRIAET B F 2GRk ORI 8- R 400 % 150 kg/ha (ZR (BT
1996) o {A = kAP IR, B AV Eff:if KB 5 VSRR, 168 K 306 kg/ha ﬁﬂ?rjﬂ H- 18
* 156 kglha o 7= 29552 | EPr g %”Jﬁj TSNS RISE: LN NS -L ﬁfj’i@"{'ﬁ UK
(Sims and Wolf, 1994) - BEJR P ?‘"?j\rﬁﬁﬁr)ﬁ'”@ %ﬁlﬁfﬁj3’4 VAR (AL P OARE By RGE R
15[@ ﬁﬁlp B | %Eafj rﬁﬁ-ﬁ'ﬁ& J\é{:i AR (Sharpley and Menzel, 1987 ) - P 3/2[52#7’51
153 (nonpoint source poIIutlon) FE bﬂ\b«'f“l[ I F} fH (USEPA, 1973; Vaithiyanathan and
Correll, 1992) - = AR @’%‘%ﬁ“lﬁﬁr 1, TP 7~ DP &% L&E‘:ﬁ ; DP I ?&m%@[}%ﬂb
[R>S DP R Ay o A AP R B SRR T e A R
fﬁﬁff%ﬁ@'%&ﬁmf TP /% f £%,22.1-7.80 & 5.09 mg/L; ¥ DP Vg% f‘, £ 12.5-5.84 * 471
mg/L » TP %> DP Y S8 3 Tl (B (= g B (1.0 % 0.05 mg/L, USEPA, 1986) « i3 f[1 TP
* DP 3@@% e P [;@ I £l IﬂjH‘H"[ﬂ:[#d—J ’Z/DF'WXFJ SUl5 + S HERR P [/FIE‘I ’HP‘F'JFJ:iﬁ
o IR [(2] PRSHRSE TP 02 DP IR G G TR R [ U - Iy
EA TP & DP VB fegsfeenc Ve B iias » B0l AR ISR Reen P [ ) SR Bt IV jy % E
SEER HER ISR P P SRR Sl TP & DP % AT 25 = 4.0 lﬁ o [RIF= > Bl HERR T E |
R BT R 3#:?9%?4 ﬁ@fiﬁ Ei e o
i b F [x«@?awwy FEUR 7% (5 + y BURERS ST YA 10 1 o i g 00 g
foi ST R e A s B w[ﬁ[ﬁt &[4~ 1.0 glem®* 1.8 g/em® (Midwest Plan Service,
1980; Khaleel et al., 1979; Overcash et al., 1983) PR, [ BElt I BEalt o] ﬁ PAAZF E R ﬁ%w
B8 RS R« TR S SEEAGE R & LT IR T 4 R 075
% 1.00 cmiy. (Ashraf and Borah, 1992) - %g* | é:ﬁ ﬁﬁjréﬁgha IR 4 A -
T@H BREFAIR > [ BLARPII S I 5T DR R B o W B e
FLEo FRERN g o i fﬁijé & VE F’» 25 SEEEN Héﬁ“l}’% 'JE”F' #4 - Edwards and Daniel (1992)
%ﬁj\ﬁ G H | %%i‘ﬁ% (poultrylltter) F\/K'ﬁﬁ (manure) IJ|ﬁ E N ‘Vg:j\ Eﬁ PSEFFTE |10 GUf]
IRIEASETR &) S PRI « P Hlﬂiiﬁ NACLR K 0
o [ (edge Of fleld) R S2pi %tpjxﬁﬁ‘ﬁ ALE™ RV S - ‘ﬂé}"+ﬁiz*§éﬁlj4 i
Nl 3:%3[ E EIJ\EW“ ?%iﬁ'ﬁiiﬂﬁﬁbuar Higr ko %‘\ff ﬁf'ff’éﬁu'@“ PYZE|P R
HEIE (I IR 290 % TR (11 ?UEIU’E‘ (] ~ FfPa 8 A
R }ﬁéﬁl‘pp' KRR E]) I‘X (2 A J‘PE‘F '%ﬁjr ﬁé}’ HERIE S A o
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* 4. %tjr %%ﬁ”'+ﬂ%ﬁ'?‘l§%ﬁ JE ST
Table 4. Runoff quality from the pangolagrass plots received domestic animal manure compost

Compost type TN * NO;3-N NH3-N TP DP COD EC
mg/L dS/m
Control 12.1°2 0.73° 2.71° 0.15° 0.14° 423> 0.10°
Chicken 19.62 6.89" 9.80° 22.1° 12.5° 192 0.33°
Cattle 18.0° 12.0° 2.99° 7.80° 5.84% 92.8% 0.20%
Swine 14.9°2 4.58° 4.86° 5.09° 4.71% 472 0.13%®

*TN: total nitrogen; TP: total phosphorus; DP: dissolved phosphorus; COD: chemical oxygen demand;
EC: electrical conductivity.
abe: \/alues followed by different letters in each column were significantly different at P < 5% level.

. BN 1 A SEP08 53 0 B
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e e [/B? 2SS BRI EE VP J\Tﬂﬂ FLIE I AGE i g (Sharpley et al.,
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g B J/ff by o h AR IS EJ %’a (edge of field) i “F #53 ff gy = A MRS
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Table 5. Total nltrogen and phosphorus loss of manure compost by runoff under simulated rainfall

Compost type Total nitrogen Total phosphorus
kg/ha

Control 0.46 0.01

Chicken 0.70 0.28

Cattle 0.70 0.86

Swine 0.54 0.18
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% 6. HgH| q;? %i“ré’%%ﬂ%[ﬂﬁ'?'l R EE TRy 0T ViR R0 S
Table 6. Percent of total nitrogen and total phosphorus loss of applied manure composts by runoff under
simulated rainfall

Compost type Total nitrogen Total phosphorus
%
Chicken 0.70 3.14
Cattle 0.70 0.42
Swine 0.54 0.37
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Abstract

A small-scale rainfall simulator with 50 mm/h of rainfall intensity and 30 min of runoff duration was
used to estimate the runoff quality from pangolagrass plots receiving domestic animal manure compost. A
complete random design with four treatments and three duplications was employed. The treatments
included cattle, swine and chicken manure compost and a control (no fertilizer application). Flow
composite runoff samples from each treatment were analyzed for total nitrogen (TN), ammonia nitrogen
(NHs-N), nitrate nitrogen (NOs™-N), total phosphorus (TP) and dissolved reactive phosphorus (DP),
concentrations and electrical conductivity (EC). The results showed that the NO3z™-N runoff concentration
for the cattle compost treatment was higher than that from other treatments. The TP and DP runoff
concentrations for the chicken compost treatment were higher than those from other treatments. However,
the TN and TP lost from the pangolagrass plots in runoff was less than 1% and 3.2% of the application
amounts, respectively. To reduce the compost phosphorus effect, especially for the chicken manure
compost the receiving water body was eutrophicated. The soil compost incorporation method can be used
to reduce runoff phosphorus concentration.

Key words : Simulated rainfall, Runoff, Manure compost, Water quality, Pangolagrass.
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