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HEALMEE (FFRyt > 1991 5 B4 - 1997 a ;2 b5 #FE 0 1999 5 #t&ZE > 2000 5 Hsu et al., 2005) -
Hsu et al. (2005) 5 H#i ] B f I [RIREBE R B HE AR - SO TP R RV S
RAHISZE » McLaughlin ef al. (2004) g - DIFESEPRIGERERVT IR, - ARSI S FE 3
PRGN ERIA A R ER R - 7755 (2007) FER A2 ] 50t RO 00 A /- 32 R AR S HEIC 1%
HERSBRBUE T E g BRI E B~ (LB S IR T - AR HRY - JOESREH R RS R
ST P A3 e S HE I AR AR AR U - DU s HE I O st Sl I A 2255 -

MEHERTTIE

PURRBHESEE R Rillalm - ROBEE 7 4 (1990 ~ 19974 ) By4-2E K 54 HE HE AT F 35
% (BRI ELNAY]) - BME I HEIE—4 - 7R 1998 % pR BRI fi AL SEIE R - A
FEPRFR ~ B sS S @ ALEPEE - i & Ry9 /AU N 920 kg ~ P2Os 144 kg Jz KoO 450 kg » DIFEGHR
JF 3t AR S SO A B e S ME s I B O R EBRSURE - Y 1999 A SRR TR 2R 2% 3k W e A B B A
(BB EHEHE)
L A -
2. ALB IR AR IR A ~ BT R S AT - &SN 920 kg ~ P2Os 144 kg K Ko0 450
kg -
3. &MEFE > FIN 920 kg (HZFEHEU62 mt) -
4. {BEAEIN 460 kg ~ P,Os 144 kg Kz Ko0 450 kg INAF#FIEN 460 kg (FZFFEHENU31 mt) - f&
#H7920 kg
5. ZNFEFE - KIEN 920 kg (FAFAIEHEAN28 mt) -
6. {LEAUEIN 460 kg ~ P2Os 144 kg k. K,0 450 kg IFEFEKIEN 460 kg (EZ55#HEAN14 mt) > FEAN
#H7920 kg
FHM R RS R e ARG B 4 O /NEHERER 5 X 7 m® o S iRt k(LA
BHIDHERE R B - HEACZAER R A 25 ~ 174 Z0R0 172 $PAEEEE B - siigFERMIEH » X
BRAMN R ICE R 1/4 0 172 SFIEREHEE 3 RIKEIREBIERE - 24 - FEERE LS
172 SR - HER 12 & = RENREBIGH - WEIRRELERS - & EZEHSE - 1998 4 4
H 29 HZE 2003 4 8 [ 22 HIiEHHKE] 14 K - HREs 1 &R s LS A0RE - IE 3 2K - 4
B FEFEHENT 53 5 =8N [F] BRI E B pH - BB - AHE - MEE - B 85~ 88 - B
FrEo R RO EDEE X 6.25 FRAGH - HEAREIEpHE ~ B - A8 - #A - A%
PERE ~ B - 8RB E S R o SBRIIRIRESL AT 2 K 0 HERE T S K> Hor 1998 SRR 43
BRRFROR » HERR DI K AR 73 M7 153 SEAIME AR TR - FHASEY) TR AHRINE » Feliz ) T
BRI LB SR AL
BRI EANE
1.+ (Pageeral, 1982) :
(i) pH:1:1 (034 7k) B 30 2048 - DIBEEAEAMGHIE -
(ii) FEEE : AR DA S -
(iii ) A : DIREEEMEIE (Ben-Dor and Banin, 1989 ) -
(iv) #E%F  DUR HoSO0s i Ha0o FRRE G - HER MR L Kjeldahl ZREIEAHIE  (Walf,
1982 ; Bremner and Mulvaney, 1982) -
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(v) B%IEBE - DL Modified Bray’s No.1 J5ik#HY > DUHESALLEAHE -

(vi) ARCESR ~ §5 k8% © D1 N neutral NH4OAc (1 :10) il - DURFIRSGEHENE -
(vii) AREH @ BL0.1INHCL (1 10) #fHY » DUR-FROEHEHIE -
(vii) ACESE 2 LL0.1NHCL (12 10) #HH > DUR FIBROGEEHIE -

0. FEESHTEEE (Walf, 1982) :

(1) M8% * DR HaSO4 K HoO: FREETEIHR - HURIIERILEL Kjeldahl ZKEHANIE (Bremner

and Mulvaney, 1982) -

(i) Wk * B PRI - A AR IR DUSHE IR Ll E -

(iii) $F ~ 85 ~ 8% ~ 8~ $F DU O BRI - RSB RERRIR R DUR T SOt REHIE -

Im. HEAE -

(i) pH:1:5 (HERE : 7k) ¥ 30 4388 > DIBERAEERRINE -
(i) FEELEE : 105 (HERE : 7K) W » IS EHINE -
(i) HE  DIBkEEEHEIE  (Ben-Dor and Banin, 1989) -

(iv) 2= Z ~ B~ 8~ 85 ~ &8 - 8 $F 0 DUR HoSOs & HoOo MRIRIR B8 - HUEL I BRI
DA Kjeldahl JIE 24 - BELASHES IR L COHIE - 87 - §5 - 88 - 8 ~ SELUR 7 BOBEHNE

(Walf, 1982) -
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FERESHRS -
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Tablel. Chemical compositions of hog and cattle manures®

Electric ~ Organic Total
Manure pH o
conductivity = matter N P K Ca Mg Cu 7n
dS/m Y0 —mmmmmm s e mg/kg ---
Hog 5.64 6.30 62.4 3.25 271 1.32 1.75 0.66 147.6  575.7
Cattle 6.44 5.67 53.7 1.75 1.84 1.94 1.00 0.57 415  219.0

§ Averaged values of 3 analyses sampled at different dates.
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Table 2. Residual effects of cattle and hog manures on agronomic traits and forage yield of napiergrass after
receiving long term of manure application

Plant height®
Leaf Stem Fresh Dry
Treatment Toppest . Leaf/stem o o a
Leaftip number diameter weight weight
leaf collar
————————— cm ---------  10./ plant mm Mg/ha
No fertilizer (0) 92.8°%  189.7° 5.9° 11.8° 0.71° 107.9°  20.5°
Chemical fertilizer (1) 123.8°  234.2° 6.8° 13.0° 0.65% 151.9°  25.6®
Cattle manure (1) 1433*  255.7° 7.7 13.4®  0.59° 190.7*  30.9°
Cattle manure (1/2) + b
, - 142.0°  256.2° 8.0° 13.6" 0.61 190.6°  30.3°
Chemical fertilizer(1/2)
Hog manure (1) 133.6™  248.5° 7.3° 12.9° 0.64° 198.0°  31.4°
Hog manure (1/2)+ b . b a .
138.6°  255.3° 7.3 13.7 0.61 179.1 27.7

Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 3 harvests in 1998.
# Annual yields in 1998.
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Table 3. Effects of cattle and hog manures on agronomic traits and forage yield of napiergrass

Plant height®
Leaf Stem Fresh Dry
Treatment Toppest . Leaf/stem " o a
Leaftip number diameter weight weight
leaf collar
--------- cm ---------  no./ plant mm Mg/ha
No fertilizer (0) 135.5°% 2234  g.7® 11.6° 0.51° 87.5>  21.8°
Chemical fertilizer (1) 171.4* 2659  8.6™ 12.1° 0.42° 117.6°  29.6"
Cattle manure (1) 17874 273.9°  9.0° 12.1° 0.42° 141.4*  35.1°
Cattle manure (1/2)+ b b
_ o 17554 272.9*° 85" 12.0° 0.41 129.3*  32.5°
Chemical fertilizer(1/2)
Hog manure (1) 1722*  268.5°  83° 11.7> 0.42° 135.6*  34.7°
Hog manure (1/2)+
g (1/2) 178.0°  272.9°  83° 11.8  0.41° 1212*  30.8°

Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
S Averaged values of 11 harvests from 1999 to 2003.
# Averaged annual yields of 4 years.
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Table 4. Residual effects of cattle and hog manures on chemical compositions of napiergrass after receiving
long term of manure application ®

Crude K

Treatment . P K Ca Mg ——— Cu Zn
protem Ca+ Mg
Yo mmmmmmm e e mg/kg ------

No fertilizer (0) 472°% 023 1.13* 025" 033" 195"  6.04° 453"
Chemical fertilizer (1) 461° 024 096® 020° 022°  230° 500"  42.9°
Cattle manure (1) 533" 037 0.67° 022° 036" 1219 479  44.6bc
Cattle manure (1/2)+ b d b

, o 590" 039 078 028 035  1.25 417 64.6°

Chemical fertilizer(1/2)

Hog manure (1) 533 0.33*  0.83"™  022°  030®  1.59° 3969 504
Hog manure (1/2)+

i 7 300 037 0.81 023 028" 1.60°  3.12¢ 546"
Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Samples taken for chemical analysis in 1998.

i F L TR 2 % IREEHERORE TS ~ B - SEASTERN SRR - IR
B A SEHENERIBRBE - HL8 Ko SR & S EL AL IE S R NE F s (RS5) -+ BEFEASREEESE (2000)
Pt ZAHIE » Jahns & Shipka (2004 ) #5HY » WhFLAFT RS2 098 Se $ i = &40 ks 100z 500
ppm ° BESRFEAEH Cu S Zn W25 2K fie FH 58 2 HE BT S8 B 0 - ARG (R Wl RS2 i K Y 40 2 i
[E| LA (Jahns and Shipka, 2004 ) -
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Table 5. Effects of cattle and hog manures on chemical compositions of napiergrass

Crude K
Treatment . P K Ca Mg —— Cu Zn
protein Ca+Mg
Yo mmmmmmmm e e mg/kg ------
No fertilizer (0) 426°% 122 0.87* 0.2 026  239°  639°  29.9°
Chemical fertilizer (1) 488" 126  099*  0.11°  0.17°  3.85  7.05* 31.2°
Cattle manure (1) 491  1.40°  0.94*  0.11* 026 245"  7.62°  457®
Cattle manure (1/2)+ b b b b
) N 4.88* 129 0.99° 0.1 021* 343"  7.64 42.0b
Chemical fertilizer(1/2)
Hog manure (1) 5750 140 0.92° 0.4 025 243>  781° 51010
Hog manure (1/2)+

) - 5.15% 127 1.00°  0.12*  020°  327° 9.61%  451®
Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
$ Averaged values of 4 analyses sampled at different dates from 1999 to 2003.
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Table 6. Residual effects of cattle and hog manures on mineral uptakes of napiergrass after receiving long

term of manure application

Treatment N P K Ca Mg Cu Zn
kg/ha g/ha

No fertilizer (0) 154.4°*  46.1°  231.4°  508° 67.6°¢  123.8° 926.6°
Chemical fertilizer (1) 188.4" 62.2°  2452°  52.0° 55.80  128.0°  1098.6
Cattle manure (1) 263.0°  113.6° 2069  67.3° 110.5*  148.0°  1376.1™
Cattle manure (1/2)+

, o 286.5°  116.8°  236.7°  85.0° 105.6°  1264*  1959.5°

Chemical fertilizer(1/2)

Hog manure (1) 2673 1046  259.3*  69.1° 94.3%  124.4°  1584.5°
Hog manure (1/2) +

. - 234.8°  102.0°  2254*  63.8° 78.4%  86.6° 1512.7°
Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Annual uptakes in 1998.

KR — A A - PR S HE LR B, - AR SR TR B ER NS - SREE 3
BeFEFEHENE < T AT (3R7) > SMash 3 e 58 FEHE ML R B 2o s Y T R B W] S
IHEREZ I > A5 B PR AR R S SR TR AR R A a0 (B IE FR AT > R e R
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Table 7. Effects of cattle and hog manures on mineral uptakes of napiergrass after receiving long term of

manure application ®

Treatment N P K Ca Mg Cu Zn
kg/ha

No fertilizer (0) 574.1°%  936.4° 800.9°  100.0° 2258  0.49° 2.75°

Chemical fertilizer (1) 888.2°  1297.0°  1236.3"  144.8°  216.0¢ 0.78° 3.86°

Cattle manure (1) 1083.4%* 1729.9*  1286.1°  171.1*  377.1° 1.00° 6.34"

Cattle manure (1/2) +
Chemical fertilizer(1/2)

Hog manure (1) 1243.4*  1711.5*  1329.1*  201.3" 345.3%® 1.01° 7.05"

Hog manure (1/2)+
Chemical fertilizer(1/2)

1009.0°  1474.9" 1271.3*  163.1°  289.8*  0.96" 5.87%

1000.9°  1396.6® 1289.4*  155.3°  259.4%  1.11° 5.65°

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Total uptakes of 11 harvests from 1999 to 2003.
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Table 8. Effects of cattle and hog manures on chemical compositions of soil in napiergrass pasture

Electric ~ Organic  Total Available
Treatment pH
conductivity —matter N P K Ca Mg Cu Zn
dS/m % mg/kg

No fertilizer (0) 5.74%% 0.104° 2,045 0.081° 6.6° 90.8b°  515.1°  114.1°  0.94e 3.53¢
Chemical fertilizer (1) 5.01° 0.201° 221°  0.082° 59.5¢  116.7°  449.9°  358°  0.87¢ 3.81c
Cattle manure (1) 6.35° 0.213%® 462 0.182"  149.7° 78.2° 12847 185.5°  2.50° 14.65°
Cattle manure (1/2)+

5.68° 0.165° 346°  0.171° 1244 94.4%  878.1° 1211 1.78¢ 7.01°

Chemical fertilizer(1/2)

Hog manure (1) 6.15" 0.259* 449* 0220 229.7° 852°  1217.1° 141.5° 547 38.15°
Hog manure (1/2) +

5.58° 0.211% 3.56° 0181 231.8*  1104™  842.4° 121.1% 3.90° 21.62°

Chemical fertilizer(1/2)

* Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 2 analyses sampled at different dates.

Dlggws HENC A R At - 505 [k - RO e SR ESBE PR - DB EIEY)
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Cu J¢ Zn RN - (HERAELZ ZHE LA (Jahns and Shipka, 2004) - {5 EHEAE 2 T 2
BEHE S SR - Hsu & Hong (1993) #i5 - JRESRMAIFIRFEI 3.5 4% > LT RRE
BH[EEY Cu & BHIMEEAE 225 © Martin ef al. (2006) DURTE S BRI RS 1048 1.5 4R
ABERGIR - AE I NERREN S BRI o T IR RS AR A B R R R A2 R -

FHAEABEAS R B iS5 (2007) FEME [ SRt I 7F 3 s SE 3RS WISt DR DA 38
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Residual effects of cattle and hog manures on forage
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after receiving long term of manure application ¢
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Abstract

The objectives of this study were to determine the residual effects of cattle and hog manures on forage
yield and quality of napiergrass ( Pennisetum purpureum Schum.) and soil fertility after receiving long
term of manure application. An experimental field of napiergrass having received 7 years of cattle and hog
manure application was used. The plots were applied the same amount of chemical fertilizer for the Ist
year, and then received different manure applications again. The residual effects of manure application were
observed in the 1st year. Plant heights and both fresh and dry weights were higher in the plots originally
receiving cattle and hog manure applications. The chemical contents of the plants were higher in the plots
receiving manure applications except K. In addition, the ratios of K/ (Ca+Mg) decreased significantly in
the plots applied with manure. The uptakes of minerals in napiergrass were affected by the residual effects
of manure application except K and Cu. After recovering to apply manures according to the treatments, the
chemical contents of the plant, i.e., crude protein, P, Mg, Cu and Zn for the treatments receiving cattle and
hog manures were higher than those with chemical fertilizer and no fertilizer. The uptakes of minerals in
napiergrass increased in the plots receiving manure application. The values of pH and electric conductivity
and the contents of organic matter and minerals increased in the soil from the plots receiving cattle and hog
manure applications. The plots applied with hog manure only had the highest contents of Cu and Zn in soil.
The results showed that the residual effects of long term manure application could improve soil fertility. It
was suggested that the accumulated contents of Cu and Zn in soil for a long period should be further looked

into.

Key words : Pennisetum purpureum, Manure, Forage yield, Forage quality, Soil fertility, Residual effect.
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