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Abstract

The purpose of this research was to study mineral balance of Brachiaria 
humidicola pasture which was  introduced  with creeping legumes. Plants  materials  
used  consisted of B humidicola, three kinds of  legumes, i.e. Pueraria  javanica, 
Centrosema  pubescens and Calopogonium mucunoides, NPK fertilizer, manure and  
Soil Potential Microorganisms were obtained from Agrostology Laboratory, Faculty 
of Animal Science, Bogor Agricultural University. The experiment used block 
randomized  design with eight treatments and four replications.  AThe treatments 
were P1: Control  (Pasture concisted of Brachiaria humidicola), P2: B. humidicola 
introduced with Pueraria  javanica, Centrosema pubescens and Calopogonium 
mucunoides with NPK fertilizer of NPK), P3: B. humidicola with P.javanica, 
P4: B. humidicola with C. Pubescens, P5: B. humidicola with C. mucunoides, 
P6: B. humidicola with P. javanica and C. Pubescens, P7: B. humidicola with P. 
javanica and C.  mucunoides, P8: B. humidicola with P. javanica, C. pubescens 
and C. Mucunoides. P3 until P8  used NPK half doses, manure and soil potential 
microorganisms. Parameters observed were level and intake of N, P, K, Ca, Mg from 
forage, blood serum, and sheep feces, dry matter consumption. The data were analyzed 
with analysis of variance  and the differences between treatments were analyzed 
with Duncan Multiple Range Test (DMRT). Consumption of N in each treatment 
was  not sufficient for the needs of N from a sheep everyday, except P3, P4 and P7. 
Consumption of P in all treatments was  not  sufficient. Consumption of K and Mg 
for all  treatments were  sufficient. Consumption of Ca in each treatment was  not 
sufficient,  except P4. The mineral imbalance of P and Ca occurred in all treatments 
except P2, N for P1, and P6, Mg for P5 and P8. The mineral balance occured on K. To 
solve the problem of  mineral imbalance can be done with the addition of organic or  
inorganic fertilizers in pasture.
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Introduct�on

Excellent qual�ty forages could result  the best product�on of rum�nants.  Rum�-
nants can consume a w�de var�ety of forages plants. Feed�ng of legume forage  w�ll �n-
crease  the  prote�n �ntake needed   by rum�nants.  H�gh m�neral uptake such as N, P, 
Ca from pasture can �ncrease the qual�ty of forage (Kart�, 2010). The lack of m�neral 
content from the forage �n Pastures can result �n m�neral def�c�ency,  espec�ally for  
pregnant sheep because the m�nerals are also used for the development of the fe-
tus.  Brachiaria humidicola has an average prote�n content of 6.6% and 55% TDN 
(Vendram�n� et al, 2008), wh�le the TDN requ�rement for pregnant sheep was 86% 
and 14.16% prote�n (NRC, 1985)  at the age of 4 months  pregnancy w�th a body 
we�ght 20-30 kg. Based on these  requ�rement,  the add�t�on  of feed �n  the pasture 
�s necessary.  One of them �s by �ntroduc�ng creep�ng legume.  The purpose of th�s 
research was to study m�neral balance of B. humidicola pasture wh�ch �s  �ntroduced 
w�th creep�ng legume. 

Mater�als and Methods 

The mater�als used cons�sted of  pasture of B. humidicola, three kinds of  creep-
�ng legumes, �.e. Pueraria  javanica, Centrosema  pubescens and Calopogonium 
mucunoides, NPK fert�l�zer, manure and  So�l Potent�al M�croorgan�sm obta�ned 
from Agrostology Laboratory, Faculty of An�mal Sc�ence, Bogor Agr�cultural Un�-
vers�ty. The exper�ment used block random�zed des�gn w�th e�ght treatments and 
four repl�cat�ons.  The treatments were P1: Control  (Pasture of  Brachiaria humidi-
cola), P2: B. humidicola �ntroduced w�th Pueraria  javanica, Centrosema  pubescens 
and Calopogonium mucunoides and fert�l�zed w�th NPK), P3: B. humidicola w�th 
P.javanica, P4: B. humidicola w�th C. Pubescens, P5: B. humidicola w�th C. mucuno-
ides, P6: B. humidicola w�th P. javanica and C. Pubescens, P7: B. humidicola w�th P. 
javanica and C.  mucunoides, P8: B. humidicola w�th P. javanica, C. pubescens and 
C. Mucunoides. P3 unt�l P8 used NPK half doses, manure and so�l potent�al m�cro-
organ�sms. Parameters observed were level and �ntake of N, P, K, Ca, Mg from for-
age, blood serum, and sheep feces, dry matter consumpt�on. The data were analyzed 
w�th analys�s of var�ance and the d�fferences between treatments were analyzed w�th 
Duncan Mult�ple Range Test (DMRT).

Results and D�scuss�on 
Consumpt�on of dry matter �n the treatment of P2-P8 �s h�gher when com-

pared w�th controls. The h�ghest dry matter �ntake at P4 treatment. Introduct�on 
of legumes can �ncrease dry matter �ntake. Consumpt�on of dry matter of P2-P8 h�gher 
than the control due to the �ntroduct�on of legume. Intake of N, P, K, Ca was h�gher 
�n P2-P8 compared w�th controls. Intake of N, P, Ca was h�ghest �n  P4, K �ntake �n P3, 



163Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

Ta
bl

e 
1.

 M
�n

er
al

 c
on

su
m

pt
�o

n 
of

 N
, P

, K
, C

a 
an

d 
M

g,
 w

h�
ch

 �s
 a

bs
or

be
d 

(�n
 s

er
um

) a
nd

 th
e 

w
as

te
 (t

he
 fe

ce
s)

 o
n 

 B
. h

um
id

ic
ol

a 
Pa

st
ur

e 
w

h�
ch

 �s
 �n

tro
du

ce
d 

w
�th

 le
gu

m
e 

cr
ee

p�
ng

 

P 1: 
C

on
tro

l  
(P

as
tu

re
 o

f  
Br

ac
hi

ar
ia

 h
um

id
ic

ol
a)

,  
 P

2: 
B.

 h
um

id
ic

ol
a 

�n
tro

du
ce

d 
w

�th
 P

ue
ra

ri
a 

 ja
va

ni
ca

, C
en

tro
se

m
a 

 p
ub

es
ce

ns
 a

nd
 C

al
op

og
on

iu
m

 
m

uc
un

oi
de

s a
nd

 fe
rt�

l�z
ed

  w
�th

 N
PK

), 
P 3: 

B.
 h

um
id

ic
ol

a 
w

�th
 P

.ja
va

ni
ca

, P
4: 

B.
 h

um
id

ic
ol

a 
w

�th
 C

. P
ub

es
ce

ns
, P

5: 
B.

 h
um

id
ic

ol
a 

w
�th

 C
. m

uc
un

oi
de

s, 
P 6: 

B.
 h

um
id

ic
ol

a 
w

�th
 P

. j
av

an
ic

a 
an

d 
C

. P
ub

es
ce

ns
, P

7: 
B.

 h
um

id
ic

ol
a 

w
�th

 P
. j

av
an

ic
a 

an
d 

C
.  

m
uc

un
oi

de
s, 

P 8: 
B.

 h
um

id
ic

ol
a 

w
�th

 P
. j

av
an

ic
a,

 C
. 

pu
be

sc
en

s a
nd

 C
. M

uc
un

oi
de

s.

Tr
ea

tm
en

ts
D

M
 

C
on

su
m

pt
�o

n 
(g

/e
ko

r/h
ar

�)

M
�n

er
al

 In
ta

ke
 (g

)
Se

ru
m

 (g
)

Fe
se

s (
g)

N
P

K
C

a
M

g
N

P
K

C
a

M
g

N
P

K
C

a
M

g

1
59

2.
08

6.
28

0.
59

5.
74

1.
48

2.
49

0.
02

0.
02

0.
29

0.
14

0.
01

6.
75

1.
12

2.
19

7.
87

1.
36

2
75

3.
75

7.
91

1.
28

14
.3

2
2.

19
1.

96
0.

02
0.

02
0.

41
0.

16
0.

02
7.

24
1.

06
2.

11
9.

95
1.

36
3

10
01

.7
1

16
.8

3
1.

20
18

.3
3

4.
31

3.
01

0.
04

0.
03

0.
59

0.
22

0.
03

12
.5

2
1.

50
2.

50
17

.3
3

2.
20

4
11

21
.1

4
22

.0
9

1.
46

15
.5

8
7.

18
2.

58
0.

03
0.

02
0.

41
0.

24
0.

03
11

.1
0

1.
79

2.
69

19
.2

8
2.

35
5

88
4.

57
12

.1
2

1.
06

15
.8

3
3.

63
1.

95
0.

03
0.

03
0.

38
0.

21
0.

02
11

.1
5

1.
50

5.
13

14
.9

5
2.

03
6

98
5.

30
12

.8
1

0.
99

10
.4

4
3.

84
2.

96
0.

04
0.

03
0.

35
0.

22
0.

03
12

.9
1

1.
68

1.
87

23
.0

6
2.

27
7

10
04

.0
7

15
.3

6
1.

10
15

.5
6

5.
42

3.
01

0.
03

0.
02

0.
44

0.
21

0.
03

11
.4

5
1.

81
1.

71
17

.4
7

2.
31

8
95

8.
09

13
.7

0.
77

14
.0

8
5.

27
2.

01
0.

03
0.

03
0.

30
0.

21
0.

02
10

.9
2

1.
25

1.
92

16
.1

9
2.

11



164 Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

Mg �ntake �n P3 and P7. Mg �ntake was lowest �n P5. Introduct�on of  legumes can �n-
crease the �ntake of N,P, K, Ca and Mg. Uptake of N, K, Ca, Mg were h�gher �n  P3-
P8 compared w�th P2 and control. N uptake was  h�ghest �n P4 and P6, P uptake �n 
P3, P5, P6 and P8, K uptake was h�ghest �n P3, P4 uptake on Ca and Mg uptake �n 
P3, P4, P6, P7. Introduct�on of legumes can �ncrease the uptake of N, P, K, Ca, Mg. 
M�neral retent�on of N, P, and Mg were h�gher �n treatment P3-P8. M�neral reten-
t�on of N, P, K, Ca and the h�ghest �n P6, P7, P5, P6 and P4. Introduct�on of legumes 
can �ncrease the retent�on of m�neral N, P, K, Ca and Mg. 

Table 2. M�neral balance (w�thout ur�ne) �n�neral balance (w�thout ur�ne) �n B. humidicola pasture wh�ch �s �ntroduced 
w�th legume creep�ng

P1: Control (Pasture of Brachiaria humidicola), P2: B. humidicola �ntroduced w�th Pueraria  javanica, 
Centrosema  pubescens and Calopogonium mucunoides and fert�l�zed  w�th NPK), P3: B. humidicola 
w�th P. javanica, P4: B. humidicola w�th C. Pubescens, P5: B. humidicola w�th C. mucunoides, P6: B. 
humidicola w�th P. javanica and C. Pubescens, P7: B. humidicola w�th P. javanica and C.  mucunoides, 
P8: B. humidicola w�th P. javanica, C. pubescens and C. Mucunoides.

Treatments
M�neral Balance(g)

N P K Ca Mg
P1 -0.49 -0.55 3.26 -6.54 1.11
P2 0.65 0.21 11.81 -7.92 0.59
P3 4.27 -0.33 15.23 -13.25 0.78
P4 10.95 -0.36 12.48 -12.34 0.2
P5 0.95 -0.47 10.33 -11.53 -0.11
P6 -0.14 -0.72 8.22 -19.44 0.66
P7 3.88 -0.73 13.41 -12.26 0.68
P8 2.75 -0.51 11.86 -11.13 -0.12

N�trogen balance �n P1 and P6 showed a negat�ve value means there �s �mbal-
ance of n�trogen, and �nd�cat�ng that so�l �n th�s treatment �s  def�c�ency w�th n�tro-
gen. Magnes�um balance �n P5 and P8 showed a negat�ve value means there �s �m-
balance of magnes�um, and �nd�cat�ng that so�l �n th�s treatment �s  def�c�ency w�th 
magnes�um. Phosphorus �mbalance �n all treatments except P2. P2 �s the treatment 
�s g�ven w�th NPK fert�l�zer w�th a h�gher P levels compared w�th other treatments. 
The m�neral �mbalance occurred on Ca, but  m�neral balance occurred on K. M�n-
eral balance can be �mproved by the �ntroduct�on of legume and fert�l�zer P and Ca 
by us�ng organ�c or an organ�c fert�l�zers �n pasture. If not done can cause m�neral 
def�c�enc�es of Ca and P,  and result�ng �n decreased growth.
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Conclus�ons  

Consumpt�on of N �n each treatment was not suff�c�ent for sheep requ�rement, 
except P3, P4 and P7. Consumpt�on of P �n al treatments  were not  suff�c�ent. Con-
sumpt�on of K and Mg for all  treatments were suff�c�ent. Consumpt�on of Ca �n each 
treatment  was not suff�c�ent, except P4. Introduct�on of legumes can �ncrease con-
sumpt�on of dry matter, �ntake, uptake and retent�on of m�neral N, P, K Ca and Mg

The m�neral �mbalance of P and Ca occurred �n all treatments except P2, N  
for P1 and P6, Mg for P5 and P8. The m�neral balance occured on K. To solve the 
problem of  m�neral �mbalance can be done w�th add�t�on of organ�c or anorgan�c 
fert�l�zers �n pasture.
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