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fI® 200 kg/ha/year +4=ZEHEAM 15 mt/ha/year FEEE Kz 6 FH &E 200 kg/ha/year -+ 2EZHEAT 15 mt/
ha/year RS =fEREES ~ ¥198.0~10.0% » =(EpEHEEMEZERE (P> 0.05) - fMiEH
42T 30 mt/ha/year iEFIEZEHEND 30 mt/ha/year £ R CP 528K » SFi56.9~7.1
% o MERP &R MEF4EHE 30 mt/ha/year K ffiF=EZE M 30 mt/ha/year & —RE & & ¥
0.62~0.64% - HLEMBRMERE - HMAINDF « ADF -~ K » Ca k Mg RRFRIgMEEE =R (P
> 0.05) - HAHBRATER 0 D4 - FEMEEE RN A BRI - ErghcEE
EREATHEHESERZ2 AN SRS B2 RTEE - B4 - FEERATEYI—F
BIfLERRERL o 4 ~ SERMEELIREEE A 0 SR E b B - S RESMETREMREA S -
{H¥ pH REHE 2RI -

BRSER - BEE - FFEHEIC - EE - BB -

&

VTR A S BRI FYIRIGE R E O - RRETTIR VTR i A B R R TIRE5

[l

(DfTEE R T R ErR AR BRFTZEE S 28 1005 5% -
@ITHREREZ B R EARAESRDFT -



226 AR EERHEERNECEE

Gb > S—TTETIFEBI LR IR R R BRI B A - Y BACR SRR IR LRI R =
e BEZARIR A LR ACR B e L - 1 ERE(L - IREREERO A - REEEH R Tk
HHREME > BEAFEAREELERERTM - #5732 ERR T HEEEH R K
HER - FAGEEEMESE (Organic farming) - HEEHERHEVMMENFIREEL
BREYTBRRTES B OREEY)  LHEREEHER  SHSEFLEERESR
HILE/ - REEA - GEETRIREET R SR - ARE L REN SR > B LETK - &
JEE > SEINIRARUK  SRECRET T R EREE > ARTTRE ST - FURMEWIRHFE . (MASE > 1973) -
RER T MEEAR > SWEERADEOEARE - RBOERETR (1999) RE - REA
TEFECH - ATEIRERE 165,399 51 - fiEt—FHIRELEH 1,509,300 I ; FEEFIRE
#56,538,596 B - fhEt—FHIRELEH 4,773,200 200 ; 7L - LSS RARFEEEIRECE 405,544
B R HEIRELEH 146,880 AN 5 B - KRRFVUGHISHIREELEH 11,950
E  SEE TR BRAHEFREEHSFE 135,477,000 & - fHEF—FHEIRELER 6,428,700
WE - K~ FEEEHFRRESBHETE 12,869,700 A % - MERF B E TR ]
RENGRRERETS YL o (EIILIZERE - SRS ME T - EEERANERESEA -
EREAFRARERERICHER RS - DL 1993 Fh41 - AIHia 2R EERG% 1,200 8
TG HRFEERBM T AKESCRSE (B> 1995) - HEERBAIHENIDUEAHE 100 DR HES -
HEEEENEE STRAWESE  ARIER - REH - BRESESTHINTIEE
HERD A B3 hnimogin (£ 1995) - SR (1995) REMEAFEMEINE TR EHEH RS
a0 S B HE LR O R R E D) - B R EREENREEM -
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decumbens) - WNEESR - WEKTEM RS - MREHAZEHLC2% -
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BREERERENT
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(D) ZEHEHATE (Goat manure compost, GC) =}EfAFEEHET 30 mt/ha -
(IV) 172 {bRE + 1/2 4-FHE & (1/2CF + 1/2CC)= N : P,0, : K,0 =200 : 75 : 75 kg/ha +4-3&
H:PE 15 mt/ha -
(V) 172 bR+ 1/2 FEHEREE (1/2CF + 1/2GC) =N : P,0, : K,0=200: 75 : 75 kg/ha +
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() ZEEEESERA T - FFFEERE - HIE LRI ARE R A » B2t
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B HIRZEEIR T 22N - a4 - FEEPESFHEENSENZER (TH
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VREERKERPREGRBRETEEERBTEES T — R EERREAER -
VLB E - THRR ¥R RG-S ERBEEES

ER T A
ﬁkl:l Eﬁi ' off
Zp =
LB RS
I Rainfall'94 [ Rainfall'95 ESEEER Rainfall'96 [N Rainfall'97
—— Temp'94 —4— Temp'95 —— Temp'96 —@— Temp'97 s
800
- :
g 5
3 3
& ]
o
3 g
& 5
2
g

Jan. Feb. Mar Apl. May Jun. Jul Aug. Sep. Oct. Nov. Dec.
Month

1. 1994~1997 FEABEHIM B PR RHENEZEML -
Fig.1. The changes of monthly average air temperatures and rainfalls
during experimental period between 1994 and 1997.
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11994 = 1997 IERFHREBERTINE 1 « EFHRE20CUE > A~ AEERR
25~30°C 2R - I E 1,611 > A ~ JLAFHFERNE 1,373m ~ (ERFEHEREZ 85 % -
R - FENEEERETER ~ AR - B THARLUEBNENY  RIFERANR - REES
RERE - Fik 10~4 ANBERESE > RWEFILEE - ABIHREREIEEEAR - AH
R+ ABRKE—X  ZELTREI =R - HIEGEHRER S EERWNE > Chang et al.(1993) fF
HENERFEARNIONENERRT - T EBEERNERER  HEEREZS - K5
ABEEWESER  AAEBICHAAZE - HR RS R R E 0 ~ 60 - 120
180 mt/ha » R fEREMHMEANMAE 0 ~ 30 ~ 60 & 90 mt/ha - F5RFEHEAMEA 60 mt/ha » 7
EEHsABEENEERAEESE 20% - EEHME7~8 ARAFHE—RABNETETE
B100mmpl b - —se(REME R K o BT HE PR R v AR EIES - FIRER BN AR -
Edwards and Danial (1994 ) 5 H{ #3656 F fEE L 2 AR SCE BHEAE - ZEimi&i (runoff)
BES - BERESRIZEYC EE - TR 50un/h 7 EEEREEE —ZCERT » ERLE
BRI LINO, ~-N ~ NH,-N ~ TKN ;x PO — PIBE & - ifife FHREZEHE I DL COD Jz SSIREE
& - Koshino(1998) i 100 MEFEEHERE - €& piNBR B S et T K RHEREERERRE
ERB YA 7K IR o R - BRSSP AE A B AR RO BRI RUR BRI BIS R EEK -
BT EGEEME 7~8 B ESEEEERASRNEE AR ENER (RYD
—RFEE °

IL4= ~ ERHENER D 74T
x1. 4 FEHEARS T

Table 1.Chemical compositions of cattle and goat manure composts

Compost pH oM ¢ TN ® P,0, K,0 Ca0 MgO Cu
% ppm

Cattle manure 7.3 +03 751+24 24+02 15+01 23%£01 21*x03 11+01 43

Goat manure 9.3 +0.3 56738 23+01 15x01 32+02 35*X03 09+01 56

8§ OM : Organic matter ; TN : Total nitrogen.

BUEH LR E R EM AR - HBMLREE R EREA RN BRI R ER (IR
1994) - DIF - BiRF=ERRSS BRI - #% (1997) EREERES - HiTkA4s#E
HERMSEIg & A B 1.60% ~ B 1.07% K488 1.77% - 28 (1995) MR EHEERE - HAZEHENEY
S EWE5E 1.85% ~ 15 0.31% K87 1.65% - Meek ef al.(1982) RESFTA4FEHIN &S BHEE 2.
30% ~ T 0.90% k-8 2.30% - 5REZI (1999) FLILFFEHI(LREEAES - HERE 60 RIERWFR &
BRI 2.37% 87 3.46% - AREREGFTHE AL « EHMICRSFINE 1~ pHES - FEMEITH]
B 7310359303 EHMICAFEMEREMYE - FRESES - FEEESHIR 751
2.4% % 56.7£3.8% - FEHEICLEHEIS - MESES  FHHWSFR24£02% k2.3
+0.1% o B4 - EWHEIMOTE 15 £0.1% K15 0.1% - §i&B4 ~ FHEMSTR
23+£01% K£3.2+02% > FEMEICLFHEEIS - F55EF - FEHEEDHIR2.1E03% K
3.5+ 0.3Y% - FEHEMIDILAFEMES - S84 - FHEERSHH11201% k09E01% -
R (1994) ABEAETTERIGEREMEE 216 BERINH FAaMEITR - HIENR
REWINTYSERENRES > LS BN 9~394 ppm - FEEHEE 6~301 ppm
#iE > #838 100 ppm HUEIEHERREEE 33% K 42 % - ¥ RIS 56~1,147 ppm ~ FEHE
HERD R 35~623 ppm #EE > #838 500 ppm A EIEHERREEH 9% K 5% - HEGEHEENRS (&
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BB > 1999) Ry e B —AMRE - HATF EER hsrv i BB (K - BaSdenisEE
FErhEiE - EENRESE - FEESENHFS ERARER - ARBE - TR > K
BEF ~ FEHEADHE 43 ppm k56 ppm - £F 5 100 ppm A EHERE

1L 2% B B A 3R A 2 B
7 2. N[ AR B A A S R

Table 2.Effects of different fertilizer treatments on soil compositions of pangolagrass pasture

Treatment pH Organic  Total Available Exchangeable
carbon nitrogen P K Ca Mg
‘ % ,

CF*% 7.42° 1.69" 0.18" 0.0056" 0.012% 0.45”  0.010°

cC 7.58" 1.70" 0.21" 0.0050" 0.023° 0.36° 0.017"

GC 7.51" 1.81° 0.21* 0.0062* 0.031" 0.34° 0.019°
1/2CF+1/2CC  7.38 1.74° 0.20" 0.0053" 0.018" 0.36° 0.014°
1/2CF+1/2GC  7.50" 1.78" 0.19* 0.0059" 0.020" 039"  0.015°

CK 7.80° 1.79" 0.14° 0.0039" 0.011° 0.50" 0.010°

abe Means in the same column with different superscripts are significantly different(P < 0.05).
§ CF= Chemical fertilizer ; CC= Cattle manure compost ; GC= Goat manure compost ;
CK= No fertilizer applied.

BEERSFEGEEEENE > WIESLIEE AR KRR #MA A 0 B 1994-1997 F&5R
B DS R B bansRk 2 pH 8L » R EE M RBIMB AR R 0 18 BT HefE
HiRE (CK) #eFppH 7.7~7.9 2R - HAUREHI{E pH 7.38~7.58 Z MIMIEEE) » &R
MRS R EE AR EEEER (P <0.05) - FEHEAEGHRE (1K) 881.60~1.81%
ZHE - EERE REMAREZEZR (P> 0.05) » BELIREEMMHALS - FEHE - I ok
TRPERESE - MESEZEL R2LEE (CF) - 43R (CC) - FHMINE
(GC) ~ 1/24bPE+ 1/2 - #HEEE (1/2CF+1/2CC) K 1/24bfE+ 1/2 2E3HEEE (1/2CF+1/2GC)
SREHERASEE0.18~021% 2 BEEEFEEEZE (P> 0.05) - THEHEE (CK)
HEEER0.14% HEMBIHEEEESRE (P <0.05) - BXMEHEEZEML ; 4 - FIHET
&R 1/2{bAE+ 1/2 4 ~ SE2EME NG SR H 3 iR G AR & 85 0.0050~0.0062 % 28 » T AHE
BRI B e e A B RRE 0.0039 Y - BIHMRIEEEREE AR (P <0.05) - RAEHE
28 - FEMIEE K /2104 1/2 4 -« FEEEESRE L RSP TREHEER
0.018~0.031% [ » HADIF#EHIEE 0.031% &5 > BEAEHEIE BBt 8
RIS EERE 0.011Y% MEZLEEZ 0.012% BE (P <0.05) - [IEEEESE280 )
4 FEHMEER 1/2 LB+ 1/2 4 - FHEREFEE T BEP R BT SER 0.34~039% 2
M RS IEE S 0.50 % K522 bIREZ 0.45% ik (P < 0.05) - Reiaikgga o8t
Mg ~ FEHEIEE SR 0.017% ~ 0.019% Fe > /2B + 1/2 4 ~ FEHEES R 0.014
% ~ 0.016% X > SER{LIEEEFHEIEE EES R 0.010% &K (P <0.05) - MhEEREE KT
(1994) FEHERISRMANRE SRR - BA - AR - R RS E & - IR
HIRVSREAMAEZNES  #HE (1997) REEMRIIRE AN - F 1 EmhE -
HEBEEFRAE  BHETHEABEEESHEMATS -
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IV. ZEEHREEEAREEZDE -

3. PEMEREHRE SR - YR REECHE
Table 3.Effects of different fertilizer treatments on the plant height, dry matter percentages
and forage yield of pangolagrass

Treatment Plant height Fresh weight Dry matter Estimated dry

percentage matter yield

cm kg/m?%year % mt/ha/year
CF* 71.9* 6.4° 27.4* 17.6
CC 58.6° 5.3° 28.8* 15.3
GC 64.7" 5.6" 28.2° 15.8
1/2CF+1/2CC 66.9” 6.2 27.8* 17.1
1/2CF+1/2GC 68.0" 6.4* 27.3° 17.5
CK 35.5° 1.8° 35.0" 6.3

abc Means in the same column with different superseripts are significantly different(P < 0.05).
§ As shown in Table 2.

REF R N RR RN ESETES ~ 10 Af - L BIRRESFFEE6 ~ 8 k10 A
FE—R ~ —FRERATREI =R - B3R 3 B 1994 ~ 1997 FPUEEEEHBER - SRENF
SFEIEREIRR E AR R M A T 2 LR IERE R 71.9 em ~ 1/24E0E +1/2 FZFBHEACE R, 68.0cm ~
1/2 {LHE +1/2 4 FHENTE R 66.9 cm RSERFHHELER, 64.7 cm FIIERHERE - G HHER
FEF2HE(P>0.05) ; ERAHHEIES 58.6 om - EFTYIIEEH BGEEZE P <0.05) ; FHEH
HRER 35.5 cm i > BRREGFEEERE < 0.05) - WEHIHEERSS{LREMNE -
SERFHEEIEE - 126 +1/2 F3FEEEE R 1/2 (08 +1/2 FEHEPE TR 6.4 ~ 5.6 ~ 62 )
6.4 kg/m?%/year - PHFERRHE < FIEEEE 2 5 (P>0.05) - {EEXPUTE RIS SE 2 A B NERT 5.3kg/m?/
year KRB EEAY 1.8kg/m¥year » EEEHEEZR(P < 0.05) - HILERERN - SFEMEIDRE
R MRS S 2L 2R AT~ 1/2 1LRE +1/2 SEEHENE R 1/2 (BAE + 1/2 AR FHENURCRAMA -

V. &R EEHRE LB B
A AR R R E S R B

Table 4.Effects of different fertilizer treatments on chemical compositions of pangolagrass

Treatment CP NDF ADF P K Ca Mg REV*
%
CF® 9.8° 72.8 41.3 0.54° 1.02*  055* 025* 91
cC 6.9° 72.0° 41.8" 0.62° 1.13* 048 025" 92
GC 7.1° 73.1° 41.6 0.64 1.28*  042° 023" 91

1/2CF+1/2CC  8.0% 73.1° 41.1° 057  1.16*  0.41* 026 92
1/2CF+1/2GC  10.0° 72.9* 41.6 0.54° 1.23*  0.38*  0.26* 92

CK 5.5°  73.6" 40.8° 0.55" 0.92* 051"  0.20"° 92
Means in the same column with different superscripts are significantly different(P < 0.05).
* Relative Feed Value, RFV=(88-0.779ADF) X 120/NDF (Manitoba Forage Council, 1995 ).

8 As shown in Table 2.

ab,c
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B 1994-1997 EREHEAEIVEFBRESHEBERRS  METES BRI ERE
(Relative feed value, RFV) ZFHFIRFR 4 ~ HEHBESEL 12 bE +1/2 FHHEINE > 552
{CAEEEEE R 1/2 {LHE +1/2 FEHIEE ZRE S 8RS » 70k 10.0 ~ 9.8 %8.0% - FRIEER
EFEZT (P>0.05) - FHB#SER 72.0~73.6% 2 2HEEEYEEZZRE (P>
0.05) - EEVLHEMES B 40.8~41.8% » 2FMBEMIEEE 2R (P>0.05) - BEEMER2S
HMECREE R ER RS B SRR S ERS 2515 0.64% X 0.62% - REMEEEER
(P>0.05) - {HESE2(LIEER 0.54 % RESFEHEEREN 0.55% SFHEFEEEREP <
0.05) - &85 0.92~1.28% M » 2ERIEMEIGMEEZE (P>0.05) - 548 0.38~0.55
% M EERHEEHEEZR (P>0.05) - &85 0.20~0.26% 2/ - 2 EEMEIEE
FE=E (P>0.05) -

=

o~ FEMERDIREHEL X - REEVIE RPN ERERATEREER - D4 - FEEIEEL
LIRSS EAOBECHR - AFTEREERRERTEENE SRR 2HALREN SRS
HEEAEE > A4 FEMETATIR LRI - 4 - FHRERDRAEHEE AR - $ 5
B STREESMEBTREMIET =S - B pH REBRE R ETHE -

ZERR

R AR e o 1998 o HBESATFM pp.13~18 -

GEABUTEMEE - 1999 - GEREFH pp.155~178 -

MEEZE ~ 70 TREHE - BROHIZE - 1973 - RIS RIS b2 B AR E S &
B EEERITR 02 (4) :241~262 o

R~ R - 1094 - EREEHCESES B XIEHBR ZERMAE - P#E RN E R
El -

SRER ~ BBk - 1999 o FLLEFRIERRHELERE ZiF5E - FEME 32 (1) : 105~116 -

BREE - 1995 - REMAREREEH HRET BB Bk SEEH &2 - GREMFIH
ZABREEIRERY - A RSB ATR TUS 50 5% pp.200~213 -

FHIE - 1995 - BRI ERR TR ECBE - REGHRBREYIRERER - hEs
BHRERE G IR pp.75~87 -

BERE - Fries - 1994 - FHERGRARER R - FEFFE 27 (3) :219~320 -

RS ~ BPRTE - 1999 - FESTRAEAIF - BEEREEYRIEEER - hESERERESSH
fi pp.89~97 -

BE o 1995 - RETEAFERGEEE BT KSR EREGHEGEH B - GEAEER
B AT F1I56 50 5% pp.191~213 -

AR - PR - YLBIIR - BARE - BREEEE - 1997 - MaFIFEEEHRE R s b B
EEWZE 30 (4) : 395-409 -

MR - 1994 - KEEMIELRE RIEPEHER - B o BREENBEY AR e =
& pp.1-29 - Bk -
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Effects of Cattle and Goat Manure
Composts on Forage Yield and
Quality of Pangolagrass Pasture
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Received Mar. 15, 1999; Accepted May. 11, 2000
Abstract

The objective of this study was to determine the effects of cattle and goat manure com-
posts on soil fertility, forage yield and quality of pangolagrass (Digitaria decumbens) pasture
from 1994 to 1997. Experiment were designed to compare various treatments of fertilizer, namely
400 kg of N /ha/year (CF), 30 mt ha/year of cattle or goat compost only (CC or GC),200 kg/ha/
year of N plus 15 mt/ha/year of cattle compost (1/2CF +1/2CC), 200 kg/ha/year of N plus 15 mt/
ha/year of goat compost (1/2CF + 1/2GC) and no fertilizer applied (CK). The results showed
that the contents of total nitrogen, available phosphorus, exchangeable potassium and magne-
sium in the soil were increased in the plots receiving any treatments of composts. Application
of the composts had little influence on the pH values and the organic matter contents in the soil
during the experimental period. The averaged yields of dry matter (DM) in the treatments of
CF, 1/2CF + 1/2CC and 1/2CF + 1/2GC, ranging from 17.1 to 17.6 mt/ha/year were higher than
those in CC and GC, ranging from 15.3 to 15.8 mt/ha/year (p<0.05). No significant difference
was observed on the DM yields among CF, 1/2CF + 1/2CC and 1/2CF + 1/2GC or those between
CC and GC. The averaged crude protein (CP) contents in the treatments of CF, 1/2CF + 1/2CC
and 1/2CF + 1/2GC, ranging from 8.0 to 10.0 % were higher than those in CC and GC, ranging
from 6.9 to 7.1 % (p<0.05), whereas the phosphorus contents in the plants were higher in CC
and GC than those in the other treatments. The contents of NDF, ADF, K, Ca and Mg in the
plants were not significantly different among the treatments.

Key words: Pangolagrass(Digitaria decumbens), Cattle and Goat manure composts, For-
age yield, Forage quality.
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