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Summary

Nutritionai status of macro minerals (Ca, Mg and P) in goats grazed on the native pasture was
investigated for 2 years in Luzon Island, Republic of the Philippines. Threc regions in Luzon lsland
(Los Ranos; Southern arca, Munoz, Nueva Ecija; Central area and Baguio: Northern arca) were
objecled to collect the samples of forages and blood of geats on the pasture. The average values in
Ca, Mg and P contents of all the forage samples were 0.29-1.32, 0.13-0.56 and 0.15-0.45% of dry
matter, respectively, and these figures almost exceeded the yequired dietary Jevels for sheep. There
was no obvious changes in mineral content of forages between the seasons of vainy and dry, or
ameng regions. In blecod Ca level, mare than 2 half of goats (37.9%) withoul suppleracnt showed
the level below the lower hil, and 1he low leve]l was not improved even when they fed with some
supplemeatal concentrates, The plasma levels of Mp and P were satisfuclory, relerring to the lower
limit of normal level in goats. It is, therefore, necessary to decide the requirement and o esiablish
a most suitable technique for supplying Ca to grazing goats in Luzon lsland.

{(Key Words: Orazed Goats, Plasma Ca. Mg and P, Dietary Ca. Mg and P, Luzon lsland of the
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Introduction

The feeding of ruminant in wopical and
sub-tropical areas mostly depends on the native
gragses. In southeast Asia, some workers pointed
the mineral deficiency tn forages occurred in some
regions in Thailand (Vichulata, 1983) and Indo-
nesia (Hayashi et al.,, 1986). Under these condi-
tions, the grazing ruminants obviously appeared
to be suffered mineral imbalances. Recently,
Kumagai et al. (1990) have reported a putritional
status of macra minerals of cattle in Java, Indo-
nesia, and pointed out that a low phosphorus
concentration and a high calcium: phosphorus
ratio in the diets (by-products andjor forages)
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were likely o induce a low plasma concentration
of inorganic phosphorus in catile. There are,
however, fow available informations about mineral
nutrition ol geats in tropical and/or sub-tropical
Asia. The relationship between mineral content
of forages and mineral nutrition of poats js
extremely limited. In this paper, the results ob-
tained about the macro minerals (Ca, Mg and
P) in the diets and the plasma of goats in Luz
on lIsland (during past 2 yeats) are described.
A brief result of this study was rcported earlicr
(Shimizu et al., 1989).

Materials and Methods

Location and season for invesiigation

The regions in Luzon lIsland cbjected were
1 as follows, Las Banos (Southern area), Mupo
z, Nueva Ecija (Ceniral area) and Baguio (Nor-
thern area). As indicated jn table 1, the sampling
of forages and the blood of goats were made
in the 3 experimental stations as follows; Uni-
versity of the Philippines at Los Banos (UPLRB),
Central Luzon State University (CLSU) and
Baguio Dairy Farm (BDF) (figure 1).

The climate of the Luzon is a tropical mon-
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TABIE 1. LOCATION AND SEASON FOR COLLECTING SAMPLES
~~._Region Los Banos Munoz Baguio
__Year ™~ (UPLBY (CLSUY (BDF)?
1988 March September -
November November -
1989 March March’ March?*
September September® September’
November November Movember?

" University of the Philippimes at Los Banos.
' Ceniral Luzon State University.
' Baguio Dairy Farm.

' The blood-sampled goats were supplemented with some concentrales,

(The Luzon Island)

Baguio ( o
° Central Luson
(Munoz, Nueva Ecija)
° Los Banos
$

epublic of the thppmes

Figure 1. Location for collecting samples in Luzon
Island, Republic of the Phiippines.

saon type, i. e., it consists of (wo typical seasons
of dry season (October-June) and rainy season
{(July-September). Thus, the mosl of grasses on
pasture in flat areas usually wither on late of
the dry season, it there are no irrigation systems.
Baguio, however, adopted in this study is located
on a mountainous area (about 1,000 m above
sea level) being relatively low temperature and
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high rainfall throughout year, therefore, the grass
growth on pasture are much better than the other
two places even in dry season.

Conditions of the paslures and animals

The pastures investigated in this study were
the reformed bul relatively apged ones in all the
3 regions. The dominant species of forages gra-
zed by goats were Star-grass, Cogon and Napier
grass, though therc were some other species as
minors. The most of pasture in the l.uzon geo-
erally appeared to be no supply of any ferlihizer
for a long time.

The goats used in the present study had becn
basically grazed on the pasture in all seasons by
tethering or free within a yard. Some of goats
have been fed occasionally a small amount of
concentrates such as rice bran, ground corn
andjor their mixture as indicated in table 1. They
were given sometunes sall or other minerals
throughout the year.

Sampling of bload and forages, and analytical
method

In this study, 122 heaithy aduit goats were
sampled 10 ml of heparinized klaod through the
jaguiar vein. The forage samples were collected
by a hand-picking method whencver the goais
were blood-sampled on the pasture.

After wet digestion with nitric acid and per-
chloric acid. Ca, Mg and P in blood plasma were
analysed using an Inductively Coupled plasma
Emission Spectrascopy (1CPS-2000, Shimadzu Co.
Kyoto, Japan), and the same method was adopted
for analysis of Ca, Mg and P in forage sampies
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after drying (70°C, 48 hrs) and grinding them.
Results and Discussion

The contents of Ca, Mg and P in the major
speaies of forages grazed by goats and concen-
trates as supplemented feed are shown in table
2. The Ca contents of forages examined in this
study  were with a wide range from 029 to
1.32%, of a dry matter basis, the those of cone-
entrates were in a range from 1.23 to 1.32%. The
Ca contents of forage samples collecled in 3
regions of Luzon [sland were included in the
range of 0.20-0.80%7,/DM required for sheep in
NRC standard (1984). The figures with forapes
shown in table 2 were almost similar to that
reported by Kumagai ct al. (1990), in which the
Ca content was investigated with some native
grasses in Java, Indonesia. Hayashi et al,
(1985) also reported that the Ca contenl of 44
forages (samples collected from pastures around
Medan, Indonesia) was 0.37 4+ 0.359%. The other
data obtained in Thailand {Vijchulata et al., 19
83) has also shown that the Ca contents in
forages from central Thailand were in a range
from 0.18 to 1.49%.

The Mg content in all the forage samples
ranged from 0.13 to 0.56%, on a dry matter hasis.
The Mg content of Napier grass tended to he
slightty lower than those in other forages. The
range . Mg content of forapes in this study was

very comparable (o thal reported by Kumagai
et al. (1990). Hayashi et al. (1985) observed,
however, that the Mg content of forages from
grassiand around Medan, Indonesia was less than
0.1%, in more than a half of 44 sampies. They
suggested that the low content would relate to
severe Mg dificiency in blood of large ruminants.
The Mg contents of forages in regions objected
in this study obviously meet a demand which
is required in forage for sheep (0.12-0.18% DM)
according to NRC standard (1984).

The P content of lorages in the present study
ranged from 0.1 to 0.46% on day matter basis,
and the average values in all the grasses were
similar., The values in all the species werc calcu-
lated to be 0.34 4 0.04%, (mean 4+ S E), and this
was higher than those (0.23 4 0.119) repaorted
by Hayashi et al. (1985); and with those (0.21 4
0.08%,) by reported by Kumagai (1990) as ob-
served in Medan and Java, Indonesia. According
to NRC (1984). the P requirement in forage for
sheep is 0.16-0.389, of dey matter, and (hus, the
P content of forages examined in this study
seemed cleatly to satisfy P requirement for goats.
As deseribed above, the valucs indicated in table
2 were compared with that for cattle or sheep
to discuss their requirements for goats, because
no standard lor goats was available. Il secms,
however, to be similar to those ol cattle and/or
sheep in principle when the values are indicated
by a range.

TABLE 2. MINERAL CONTENTS OF MAIOR SPECIES CF FORAGES GRAZED BY GOATS, AND OF CONCEN-

TRATES (25 OF DRY MATTER)

Farage species No. of samples Calcium Magnesium Phosphorus
Star grass 8 0.55 + 0.05 0.25 4+ 0.02 038 + 0.02
(Cyncdon plectstachyum) {0.34 — 0.75)° {0.18 — 0.33) (033 0.46)
Copon grass 4 055 4+ 005 0.26 + 0.03 0.31 + 0.07
(Tmperata eylindorica) (0.44 — 0.67) (0.17 — 0.31) (0.10 — 0.41)
Napier grass 2 0.34 4 0.05 0.18 4+ 0.01 0.35 + 0.04
( Penniseturn purpureum) (0.29 — 0.39) (0.17 — 0.56) (0.31 — 0.39)
Mixed samples 16 0.71 + 0.08 031 +0.13 0.30 +0.03

033 —1.32) (0.13  0.56) {0.15 — 0.44)
Concentrates g 1.30 4 0.05 0.33 +0.07 0.85 4+ 0.32

(1.23 — 1.35) (0.25 —0.39) 053  1.16)

' Mean 4 S.E. of number of samples.

' The figures in parenthesis are range of values.

385



FUJIHARA ET AL.

According ta Wise et al. (1963), dietary Ca
P ratios below |:1 and above 7:1 obviously
reduced the growth and feed efficiency in growing
cattle. Young et al. (1966) also reported with
sheep that the availability of P was lowered by
a diet deficient in P with a wide Ca : P ratio had
no apparent cffect on P absorption when P intake
was adequate. In the present study, the Ca: P
ralio {in forage) was calculated to be 16: 1 (table
2), and this valuc obviously showed an adequate
vilue of Wise et al. {1963) described above.

The seasonal changes in Ca, Mg and P con-
tents of forages in 3 regions of Luzon Island
are shown in table 3. The Ca content in forages
were almost the same but tended to be higher
i dry season than in rainy season in all the
regions. Kumagal et al. (1990), however, recported
that the CCa content of fotages in rainy season
was significantly (p < 0.01) higher than that in
dry season in Java. The Mg conlent in forages
lended Lo be lower in rainy season than in dry
season at los Banos and Munoz. In Baguio,
contrarily the Mg conteat in forages was slightly
higher in rainy season than in dry season.
Kumagai et al (1990) also showed a simiar
results which a relatively high Mg content of
forages in rainy season in iwa places. But another
place, the Mg content of [orages was similar in
both rainy and dry season in Java. The P content

ol forages tended to be higher in rainy season
than in dry scason at regions of Los Banos and
Baguio. It was almest the same in both rainy
and dry seasons in Mnnoz. The data cf Java
{Kumagai et al, 1990) also showed a similar
trend that the content of P in [orages tended
to be higher in rainy season than in dry scason
(in the two places), althongh it was similar in
rainy and dry seasons (in anather place).

The concentrations of Ca, Mg and P in blood
plasma of goats grazed with or without supple-
ments and their seasonal changes in 3 regions
of Luzon Island were presented in table 4. The
plasma Ca level in Los Ranos tended to be highes
in dry season thau in rainy season, and in Munoz,
the plasma Ca concentration n dry season
was about 20 mg/l hipher than that in rainy
season, though the goats received no supplemen-
tary concentrates. On the other hand, in the
group of goats with sume supplements, the plasma
Ca level in Munoz tended to be higher in rainy
season than in dry season, though there was po
difference in plasma Ca leve!l in Baguio Plasma
Ca levels obtained in this study were a little bit
lower than those of cattle in Java as ohserved
by Kumagai et al. (1990). According to Kaneko
(1980), a normal value on average in plasma Ca
level of goats was 0.3 + 0.7 mg/l100 ml, with
a normal range was 89 — 117 mg/100 ml

TABLE 3. SEASONAL CHANGES IN MINERAL CONTENTS OF FORAGES IN 3 REGIONS {95 OF DRY MATYER)

No. of
Region Season o0
_ N e _ samples

Los Banaos Rainy 4
Dy 8
Munoz Rainy q
Dry 6
Raguia Rainy 4
Dry 4

Calcium Magnesium Phasphorus
0.55 £ 0.15 0.20 + 0.03 0.38 + 0.04
(0.29 — 0.80y 017 -0.25 (0.31 — 0.44)
061 +0.10 0.31 £0.05 0.30 + 0.03
(0.43 — 0.93) (0.12 ~ 0.53) (0.19 — 0.42)
0.52 + 0.09 0.19 £+ 0.02 0.35 + 005
(0.35 — 0.75) (0.13 - 0.23) (0.20 — 0.40)
0.66 +0.12 0.31 £0.035 0.34 + .04
034 — 1.19) {0.28 — 0.33) ©.20 — 0.40)
059 +0.17 0.31 4+ 0.09 034 + 0.07
045 — 1.09) {0.17 — 0.56) (0.15 — 0.45)
0.79 4+ 6.18 0.27 £ 0.05 0.26 1 0.06
(0.54 — 1.32) (0.17 — 0.40) {0.10 — 0.39)

Mean + S.E. of number ol sawples.
' The figures in parenthesis are range ol valucs,
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TABLE 4, SEASONAL CHANGES IN MINERAL CONCENTRATIONS OF PLASMA OF GRAZING GOATS WITH OR

WITHOLT SLPPLEMENTS (mg /1)

of -

Without supplement

With supplement’

Region Season 8 Calcinm Magnesium PhOSphmu; Calcium Magnesivm ﬁms-[ﬁi:ms
i (90 (15) 40) (90) (15 (40)
Los Rainy § 92428 AR R N5+47 - -
Banos (828 - 1057  (232-1328)  (53.0- 89.9)
(62.5)" 0 (0)
Dry 2 948+ 1.7 2844100 813423 - -
(185-1278)  (21.2-43.6) (52.6-107.0)
(19.1) {0 (0)
Munoz Rainy l6 186+09 239407 §7.0+0803F 112427 256408 842446
(69.3— 834)  (193-29)  (65.9-109.8, (80.7-1205) (202-288) (59.5-106.7)
(100) (0) {0 {3) {0 o
Dry 2 938434 248406 SI8L26(01) 9194125 265412 8640
(7161267  (220-267 (320~ 921) (778-1268) (204-337) {57.0-1093)
(30.0) (0) (0) {27 0 {0
Baguio Rainy 9 - - We+44 237429 §27424
(76.3-1132)  212-331) (M2- 932
(44) 0 W]
Dry 15 - - 9294246 212413 850+ 46
7951093, (212-369) (534 -1129)
{29) (0 (0

" The goats were supplemented with some coneentrates.

" Mean + S.E. of number of goats used.
" The fgures in parenthesis are tange of values.

' Perceniage of blood samples less than the lower limil in plasma level.

' The lower limjt sugpesied by NRC (1984).

* The vumber of goats used w:th supplement in Munoz,

Although plasma levels of Ca are not nccessarily
to ndicate the nutritional status of Ca, because
these levels are hcrmonaly controlled. It is esta-
blished that plasma Ca levels below 9 mg/100
ml indicate chronic low Ca intake andfor utiliz-
ation (NRC, 1984). The average values of plasma
Ca level, except the value of non-supplemented
group in rainy season at Munoz, were within the
range suggested by Kaneka (1980) as shown in
table 3. Nowever, as indicated in the range ol
without supplement, the values of some goats
were  obviously below  the lower limit of the
normal range described by NRC (i984). These
results would show that a nminber of gcats graz
ed in Luzon Island could not be in good nutr-
itional status in Ca, although the Ca content in
forages aimost exceeded the requirement suggested

in NRC standard {1984). The causes of low
plasma level of Ca in most of goats objected in
the present study was not clear yet.

The plasma Mg levels of non-supplement
group in Munoz were slightly lower than those
in Los Banos. There were no obvious diflerences
in plasma Mg levels between rainy and dry sca-
sans in supplemented groups in Munoz, whereas
the level in Baguio tended to be slightly higher
v dry season than m rainy scason. The plasma
Mg levels shown in this study were clearly bclow
the normal Mg level in goats, 32.0 £ 0.35 mg/]
as suggested by Kaneko (1980). According to
NRC (1984), however, the lower limit of normal
Mg level is 5 mgl of plasma, and thus, as
indicated in parenthesis of lable 4, all of the
goats were not in under nutrition of Mg in both
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groups regardless of supplementation of concen-
trates. Kumagai et al. (1990) reported that the
plasma Mg level of cattle was significantly lower
In rainy season than in dry season at 3 places
in Java, and regarded it related in principle to
a relatively low Mg content of forages.

The plasma P levels of goats without supple-
ments in rainy and dry seasons were 71.5 and
81.3 mgfl in Los Banos and 87.1 and §(.8 mg/l
in Manoz. In the supplement groups, the plasma
P levels in rainy and dry scasons were 84.2 and
75.6 mgfl in Munaz and §7.7 and §5.0 mg/! in
Baguio. There was no clear change of plasma
P levels in both groups of with or without sup-
plements or among regions. The averape values
in all regions, seasons and supplements exceeded
the level as a normal value (65 mgfl) described
by Kancko (1980). But is was ohserved the 25
%, of blood samples and 10% of blood samples
i rainy and dey seasons showed P levels below
the normal level in non-supplemented group (n
Los Banos. Similarly, in supplemented groups,
239 of samples in rainy season and 9% of sam-
ples in dry season m Munoz showed P levels
below the level (Kancko, 1980), and also in
Baguio, 20% of blood samples in dry season
showed low P values. In terms of plasma P level
40 mgfl has becn shown as the lower limit ac-
cording to NRC (1984), and thus, the I* levels
in all poats adopted in this study exceeded the
critical level of playma P.

From the results obtained in the present
favestigation. it can be concluded that some of
prazed goats are in an under nutrition of Ca
status in Luzon [sland. Mincral deficiency, in
general, can be prevent or overcome directly
treating the animals through either the dietary
means ur mincrals contained water supply, or
indirectly, by applying an appropriate Tertilizer
to the soil of pastures (McDowell, 1985). Rut
concenirates supplementation pracedure could be
unrealistic depend on the conditions of animal
husbandry in the counlry. 1t is, thereforc, necess-
sary to decide and establish the most suitable
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technique for supplying minerals Lo grazing rum-
inants in the Luzon, Philippines.
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