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Abstract
This study is a second pan of a scncs experiments conducted to evaluate mineral status of forages and grazing goats in West Sumatra. Indonesia
Forages species, harvesung locauons and animals used were the same as reported in the previous study. The results showed that concentration of
micro minerals in forages were significantly affected by species and season. Concentration of iron (Fe) and selenium (Sc) in dry and rainy seasons
was higher than the critical level suggested for deficiency of goats. Deficiency of forages copper (Cu) .was found in both seasons; of which |n dry
season the deficiency was $4.6% for grass and 71 4% for legume. whilein rainy season the deficiency was 84.6% for grass and 85.7% for Iegume
Inoverall, deficiency. of zinc (Zn). molybdenum (Mo).and cobatt (Co) for grass was 15.4. 11.5 and 42.5%; while the deficiency i legume was 42.9.
42.9 and 50%, respectively. 03 on micro mineral, status of grazing goats showed that in overall the incidence of Cu. Mo and Sc defici enCI&c were
165, 17.0 and 33.0%. rcspecuvely. This finding suggested that supplementation of these elements are required for ruminants grazmg in nauve

pasture .of

Key words: Micro mineral stares. forages. gears. dry and r:%iny season.

Introduetion

In animal industry, mineral deficiency or toxicity is one of the
limiting factors 10 support production. Minerc! status of the
animals closely related wuh the amount of forage
mineral consumed. Results of the experiments conhducted n
tropical countries showed that incident of mineral - deficiency or
toxicity commonly occurred in grazing ruminants with forage as
a main feed. Study of Mc Dowell ct al. ' on grazing canle in South
America showed that Na, K, Ca. P. Mg. Zn. Cu, Co and | are
minerals frequently deficient, while Fe and Se arc minerals
frequently stoxic. Deficiencies of Cu, Co and. Se have been  also
reported for grazing sheeps in Australia and New Zealand 2.
Espinoza et al 'reported that the forages grown in warm areas
of Florida are deficient in minerals Co, Cu, Fe, Zn and Se
while studyof Fujihara et al. s showed goats grazed in Central
Luzon, Philippines weredeficient in Cu and Se.

Results of the study in Indonesia showed that concentrations
of Cu and Zn in forages and grazing cattle in Java Island were
lower than the critical levels', Deficiencies of Ca, P, Cu, Zn and Se
in forages and grazing can le also have been reported by Prabowo
et al. .1 in South Sulawesi. In §orth Sumatra. Hayashi et al. °
reported that Ca, P, Mg and K "ere deficient minerals in the forages.
According to Underwood and Suttle °© several factors affect
mineral contents of forages including species, soil fertility. climates
and plant maturity. In dry season, mineral concentrations of
tropical forages generally decrease which associated by mineral
deficiency in animals grazed in the area. A high fiber and lignin
content of tropical forages could reduce minerals availability for
ruminants. Objective of the present study was 10 evaluate micro
mineral concentration of scvera commonly forages and micro
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West Sumatra

/

mineral status of grazing goats in West Sumatra during dry and
rainy seasons

I\l:itcri:ils and \let hods

Investigation area: This study was conducted in five regions of
West Sumatra province, namely Padang, Solok, Tarah Datar,
Pariarnan and Sawahlunto Sijunjung. The province is located in
tropical and monsoon region, lies between 0"54 'N 10 3°30’$ and
98°36’ to I01°53 'E. There are two seasons during the year. dry
season from February to September and irainy season from
November to March. The temperature s nearly constant, differing
only a few degrees among the dry and rainy seasons with daily
temperature ranges from 23to 31"C. The mean of monthly rainfall
in dry and wet seasons is 195 and 233 mm respectively, with the
annual rainfall being 2570 mm.

Collection offorage and blood samples: The forage evauated
‘consisted 13 species of grass (Axonopus compressus, Pennisetum
purpuphoides, Pennisetum purpureum, Setaria sphace(ata.
Cynodon plettotachyus, Panicliiil maximum. Paspalum notatum.
Pasp alum dilatatum, Bracluaria dec umbens, Euchlaena
mexicana, Andropogon gayanus. Havea hexandra and Cynodoll
dacrylon) and 7 species of legumes iLeucaena leucocephala.
Gliricidia maculata, Cal opogonium mucunoides Centrosellla
pubescens and Mimosa pudica). The forage samples were
collected duri ng dry and rainy seasons. Immediately after
harvesting. representative samples were oven-dried at 60"C for 24
hours. ground in a Wiley mill through |-mm screen and kept for
further analyses, Blood samples were collected through iugular

Journal of Food. Agriculture & Environment, Vol 3 (2). April :?006



(om about 30 goats at each season and region. Micro
oncelltrations (Cu, Zn, Mn, Fe, Mo, Co and Se) in the
nd blood plasma were analyzed by Inductively Coupled
mission Sp,..cl,omc!cr (! CPS-21)()(), Shimadzu, Japan). The
ferences of mineral concentration in forages and blood
between the dry and rainy season were determined using
‘5 i-test it r
A
Results and Discussion
wn in Table |, concecnrrarion of micro minerals of grass
emong species and season.: The concentration of Cu, Zn.
Co were lower than requirement of sheep and goat (criticel
vhile concentration of Mn, Fe and Se were abovethe critica

suggested by McDowell *!. In rainy season, concentration
varied .from 2.3 to 11.9 mg/kg, while in dry season the
entration ranged from 3.3 to 14.4 mg/kg The lowest
entration of Cu wasobtained in If. hcxandra and the higl.cs:
ffound for, P. unzimu 'both in dry andjrainy seasons. Grass
iency of Cuin both dry and rainy seasons was 84.6%. Though
ncentration did not differ among the season, deficiency of
£lement in dry season was significantly higher (p<0.05)
pared to rainy season (23.1-vs 7.7%). The,concentration .of Cu
present study was similar with the result of Hayashi et al.®

ble 1. Micro mineral concentration of grass in rainy and dry seasens

(mg/kg DM).

who obtained Cu content of grass in North Sumatra being 8.99 +
4.6 mg/kg, but it was relatively lower than result of'Kumagai et al *
and Prabowo el al.s ‘According to Kumagai cl. al.”.
Cu concentration of forages in Java Island during rainy season
varied from 3.9 to 36.1 mg/kg and from 4.3 to 8.2 n: ; *kg c!:Jinz dry
5C350n. Study of Prabowo et al. « in South Sulawesi, Indonesia,
found that Cu concentration-of grass was 8.7-15.9 mg/kg in dry
season and

9.9- 22.9 mg/kg in rainy season; while deficiency of Cu was 33.3%
in dry season and 30% in rainy season.

There was agreat variation of Zn concentration of grass, ranging
from 32.2 to 100.0 mg/kgin rainy season and from 29.¢ to 113.0 mg/
kg in dry season. The wide variation of Zn content in grass has
been reponcd by |layashi ci al.” in North Sumatra (9.5-462.5 mg.'
kg) and in Jan Island by Kumagai ct al." who found that Zn
conccntrauon varied from 10.9 to 56.5 mg/kg in dry season and
from 20.6 10 69.5 mg/kg in rainy season. Study of Prabowo et al,"
showed that mean Zn concentrauon of forages in three regions of
South Sulawesi during dry season was 30-48 mg/kg, decreased
during rainy season 10 25-38 mg/kg with percentage deficiency
being 31.7% in dry season and 51. 7% in rainy season. The other
experiment of the tropical forages showed rhat Zn concentration
in Thailand during dry and rainy season was 34.5-55.7 mg/kg and
40.2-51.8 mgkg. respectively *. In Phihppine Fujihara et al:”
reported ihat Zn concentration of forages w'ls
2SA::1 | mg kg. /

Concerurauon of Mo, Co and Se were greatly
affected by season and forage species In rainy

ics a ZN M € Mo €0 ot season. mean concenrraiion of §lo and Co were 1.03
SticarevaE T 33 40 50 o sy and 0 25 mg kg. rcspecuvely These values were
‘oxic level 2 25 750 1000 S00 0 i 3 significantly k)\\ er (p<0,05) ihan concentration of:-lo
| compressus Rainy 11.3 456 773 4170 078 016 2 4C (127 and 051 Ka). I

=i Dry 79 303 924 4112 119 0S4 § and Co 1 Jry season (|.2J and 051 mg/kg). Il was
. purpuphoides Rany 108 406 485 2033 00S 023 , noted that 30.¢% of grass .ere deficient in Mo during

Dry 87 290 832 3318 067 002 ¥ dr§ season. while <kring rainv season 23 196 of grass
: sphacelata  Rany 99 527 1505 3387 162 012 § was deficient in Co and 53 8% deficient w Mo.
g“_/ 1;35’ ggf ig% é%?g %2515 8'?;) g However. the result was in the range of the
ainy 3 . p . . - ; "
R o1 345 409 2232 197 154 [ data _repqrted by Prabowo ct al. | that Co
Rainy 94 385 451 2437 130 017 ; concemraiion of the forages grown in South
 purpureun D1y 74 421 1055 OILI 176 033 ' Sulawesi at dry season ;

- Rany 100 589 969 /5017 060 042 i varied from 0.34 10 0.42 mg/kg. while in rainy season
", notatum RDf_y ES '632";’ ggg fég-i g&g 8-8‘2 - the Co concentration ranged from 0.3 --0 44 mg/kg.
) ) D"L';y 44 G2 1257 3975 070 053 Furthermore. they reported ihat concentration of Mo

meimm - painy 50 3U 1197 2417 085 028 § in dry season ranged from 0.26 to .25 mg/kg and
| decumbens DIy 63 36t 1196 21119 174 073 5:35 from 0.42, to .75 mg/kg in rany season. The Mo
ga'”y S-g gg'g 2523 1313;; g-g‘é Ohl(j4 g8  concentration found in the present study was aso

- | ry . 3 5 i e N ' . w !
rrecgana Riny 65 322 019 1%3 o018 o0l B8 comparable with the result. of Kgmaga ct a!. in
D 60 LI 674 2144 050 o012 B36 Thailand that grass contained higher Mo in dry

| gayallus L 2 39 .

Rany 23 000 806 2840 358 o011 B season compared 1o rainy season,(2.09-3.39 mg/kg
| hexandra DI 33 130 702 3078 110 046 gg; vs0.89-1.66 mg/kg). Data on Java Island of Indonesia
Rany 9.2 g'g 5|5|’2 ?g; ; ;gg 8'12) gg@ showed that concentration of Mo in dry season varied

: dtlatatum ggfn gé 564 903 1600 142 o026 0450 from 0.33-2.03 mg/kg and in rainy season ranged from
S— Dry Y —o| 182 1837 184 048 046 §.38 0.27-3.06 mgikg "In rainy season, coneentratip_n of
2eRE N : B 025 Sewas significantly higher (p<0.05) than in dry season

: . . : °
Dry 8.2 A (0.68, vs 0.47 ug/kg). the values were above the
Overal 8.6 ?77'{ g‘z')e 3‘52(')3 221716 50?;330 g);i requirement of Se for sheep and goats.The average
SCTieiency (°1) '53."1 g’l g’ Br 00 00 38" 00 Se goncentration in the present study was relatively
O\Czrdl 8'| g 154 00 00 423 00 higher compared to the results of previous
- %5 0.0 studies s . i

e Table 2 shows concentration of micro minerals in
i ) legume forages. -It is clear that except for Se.
Ih:,.)@" <@ =d.fe.cl NG k-Comwta: concentration of nucro minerals was lower in legumes
. tp"OOH.!-"" "™ ], "KJ
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fabmﬁared With grass The changs'c')f SEA801 A ghificantiy af facted

Fama -

coreantraion of Zi Fe Co #id ‘Seand perverige deficrncy of
CtiZny M, M3 and _Co (b<o 05). ™ 'fmémf%h,'fh?e“&(féf@e

eanear Fafi of of Z; Fe- Co amdl Sewas37.2,255.3,017 mig/kg and
1: ong/I 5 While ifi dry 8o the concentration as 27:3 191.6;

0:27 Tg/kg aid '0:52 Tk, TEpeetivay:. There was o ssghflcaﬁ’t
dif farence smong the sezeons for toncentration of Ct, Mn Hhd

e s

M- the Average valués baing 7.4. 49.5 and 0.77 ™okt HOWSE,
the derf'ra aicyy of Ct, ZM Mn, Mo and Co srgmifreanitly dif fered

among ramy'and‘ oy * SBESO. 77 Yy * SEASON.- PerEatage defi Gency’
of Zn M and‘ M6 of |‘é§ﬁr‘ﬁ§'was' a7 is".é aﬁd‘ 5’?’ 1‘%' t‘ﬁe%.'é

Cenversay, deficiency of Ct ad Co in T'anhy SN i hrgher

CorTipared (6 dry s858011 (S5.4™ &l 71456 Vs 71.4 &t ' 28.6%).-

Tablé 3 shoWs micro mineral concentration of blood pfasrma
goats grazed in wvers veyions of Weet ‘Sumrra It fean”berset
that rasTar concaiTaTsons™ of "Gu, MY~ and™ Se ~of rseveral
goaweretowear thamtte: nonmel réverof thesedements inHloed
plastt=¢f. QoersCoficentrationttof: plasma’ Sir=F1=s)< season-1.
aedsfro =lp' " ra T Tm. T
0.70" Tng€Sal ok) te 0.997 mgM~(Parrarman)-wittr the averafjeveltier
0829 -"my/ts this: ~evetrwas ~tower " Compare to DITsma
Cscoricentration: in/'Faihy 'sebseh sthat -varied "from= 6:798" mgH
(FanerDetar) te~+. 329-imgh = (Sotok)- whieh: the-average" of 0,896
mg/--n'de-séason; “the range ‘of Pl abme: Mo-eontentradten™ was
£-084 ~mar {Seviraltunto)—' -5 /il (Padanay; ‘the average value
being: 0.12::md/l " These Vaueswera=similar o—thode=of-rainy
Seasor G = Tr i L st |
ranged from 0.076 mg/l (Padang) to 0. 147 mg/l (Pariaman)
Concentration of Sein rainy season varied from 16.9 ug/! (Tanal

i T YR L L P sl s

prmasm srephin T 1T

Maximumlevel =. .. + 25+ 450 1000 -560+ =10-
L lcucocephala Rainy 102 845 424 289.9: Q18 013 433
= s T Bry.. 103 315 504 3.2 043 041 041
G. muga/onm Rany 34 496 329 423 0583 008 429
= mie— e Pe. U2 204 489 3303 042 026 052
C. mucunoides  Rainy 4.7 24 406 569.2 0.70 016 0.73 - B
LN Bry., +F 253 490 4058 112 032 0.8 1
M pudica Rany 7.7 444 423 2961 435 033 087
i iy BhYeqy w55 880 B35  439F 03 026 046
C.pubesrcns  Rany 45 397 490 2828 036 021 0%
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e Tian S 3 — S8 T Ent 027 Sty
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Table3 Concentr,a_'ggn_of mlcro mi ne(al !_ n bI ood pI asma of goats at seve'rél r.ééi'o-r;s.
in West Sumatra during rainy and dry seasons (mg/l)
T S ST S
Critical level WG LT 0 002 U T TSI e S G2
Padang Rainy,(30) 0885 205 0048 672 006 00030 [11:2
- ... Dy(@)_ 080 127 005 108 0154 0063 1598
Pariarnan  Rainy.(15) 1031 1)2 0Qr2 971 0l47 0036 212
o5 Diy(12). 099t 124 0065 S12 0135 (007 201
Solok Rainy.(14) 1329 -118 0049 820 0085 0068 787
ey el D[y_(}‘?.)-. 0700  2:05 0107 420 .nd. 0027 634
Sawahlunto  Rany.(28) 0936 106 0036 464 0093 0039 357
-~ DV(24)_ 0897 095 0027 501 0084 0035 302
TarshDarar  Rainy.(35) 0798 098 0052 621 0124 0062 169
Average Rainy Q996> 144 005l 710> Q108 0047 S27°
Dry 0829 129 0059 809" 0127 0041 58Q
T Qerall 0-042 4,36 00567500116 0044 553
Deficiency ~ Rainy 60 0 0 0 200¢ 260
(9% Dry 70 0 0 0 14.0b = 40U
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Journd’ of f cod. AGnculfure &: Environment: Val. 4(2) Aprll 2006



r) to | 1.2 ug/l (Padang), significantly lower compared 1o and some herbages collected from pesture around Medan; Indongia
es in dry season from 16.7 pg/l (Pariaman) to 159.8 pg/t  Bulletin of National Institute 6f Animal Heslth 88:35:41.
dang). "L{r?derwogd, E.J. and _Su'ttl‘e, N.F 1999. The Minera Nutrition of
I<- n overall,. the amount of goals deficiency’ in Cu, Mo and Se Livestock. CABI Publishing. . .
hir.g dry season was |7, %: and '10%, while'in rainy ‘s-ason the St;j,; R.G ADé_and e;?"f'.e' et :igsg. %f‘lanI_HeS_ md:.rl ?Cﬁdums“f
centage deficiency ‘was 16, 20 and 26 %, respectively. Study of Yorllflcs' fereA A A pDEEGiT 2% e BRL RO TS ey
rebowo ct al. - found that the ranges of Cu, Zn and Se  :yMcDowell, L.R. 1985. Nutrition of Grazing Ruminants in Wann
s;oncentn:ti.::i of «cattle blood “in- dry ‘season was 0 61-0.76, Climates. Academic Press; Orlando.
67-0.84 and 0.05-0.11 pg/ml; while in dry season the "“Kumagai, H.. Swadiphanich, S., .Prucsasti, P+ “Yimmongkdl. S.
Reentration was 0.61-0.S0 pg/ml for Cu, 0.90-1.15 ug/ml forZn Rengsirikul. B. and Thamrnagcerauwong, P. 1996. A study on the
gnd 0.12- 0. !4 pg/ml for Se, respectively. They also reported-that mineral " status of beef and dairy caHie and buffdo in Certtral Thailand.
pereentag:: of !l.¢ animals deficiency: in Cu, Zn and Se during dry AJAS - 9(5).525-531.
geason was 4 |, 20 and 3%. ‘while in réainy season ‘the percentage
deficiency of Cu and Zn was 30 and 5%, respectively.
It can be seen that although Cu, Zn, Mo and Cotoncentrations
@f the forages were lower than the critical level, only Cu, Mo and
§e were deficient in the experimental goats. This-suggested that
ptilization of minerals by animal was affected by both
goneentration and bioavailability of the minerals.

Conclusions
Based on the above results, it could be concluded that the
gvailahitity of copper {Cu). zinc (Zn), molybdenum {Mo) and cobalt
(Co) was deficient in the forages; while Cu. Mo and selenium {Se)
were the elements deficient in goats grazed im West Sumatra, °
Indonesia
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