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Tl-►e ruminants in Hooghiy district, an 
alluvian ualt of West k3ongal, are main-
tained mostly on grazing and bro~^::;ing 
duo to paor ccor~omic condition of land-
less labourers and marginal farmars. Apart 
from helminthiasis, n!~tritional defici-
encies have been a major factor res;~on-
sibl9 for causing anaemia, anoostrus and 
lover meat production. Mineral deficiencies 
or irnbaiances in plants have long been 
held responsible for low contents in animal 
kingdom {Cunha et al. 1954; Becker et a/. 
1965) and specifically in tropical regions 
under conditions of high temperatu~a and 
heavy rainfUll with ~marlcod leaching and 
avoathering o7` soils, making Them do`ricient 
in plant minerals (Pfander, 1971). During 
survey of trace minerals status in plants of 
the grazing field of iV~~dia district, Sarkar 
et a/. (i 990) observed marginal io low 
level of cobalt (Co) in the plants. This 
made us- interested i:o study the status of 
microminerals in s,oii and plants of rho 
crazing fields ol` animals in the HoogEily 
district of V`Jest Bengal. 

lUla~er:u,s ;end Me~ho:;s 

Twenty seven soil samples collected 
from the grazing Yields of Hooghly district, 

an alluvian belt of VVQSt Bengal, were 
labelled and air-dried at room temperature. 
Tk~e bulk soil samples for chemical analysis 
wire pass©d through a sieve usually by 
rubbing with the ringers or witk~ pestle 
and mortar, vvi~erever necessary (Jackson, 
1957) . 

The pH of the soil samples was 
measured with the glass electrode as per 
tine meihods descri~iad by Black et a/, 
(1965} . The samples were Qxtrarted with 
DTPA (diethylane triamin3 pants acetic 
acid). The extractant used in this s~i:udy 
vvas prepared following rho procedure of 
Lindsay and Norval l (i 959). In 10g soil 
samples in ~: test tube, 20 ml of DTP 
oxtractant war® added, corked tightly and 
shal<od -.or 2 hours in a sh~,kcer. The 
resul~i:an? mixtures evsro filtered through 
whatman No, ~'T2 fiilter paper. Appropriate 
aliquots were taken firoin this solution for 
the estimation ofi iron (Fo), Copper {Cu,) 
molybdenum {MO) Cobalt (Co) ManganQso 
(Mn) and Zinc (Zn) in the Atomic 
Absor;~tion spectrophotometer pyounicam 
SP 9.3000 with standard solution of Fe, 
Cu, Mo, Co, Mn and Zo and the values 
wore expressed in terms of ppm (fig/g). 

~ Pant of M.V.Sc. Thesis. submitted to the GCKV, Mohanpur 
l Department of V©terinary Pathology 

Vol. 21, No. 2, Dec. 1990 



20 Das, Sar!<ar, Basak and Bhowmik 

The forage samples ~rsually consumed 
by the grazing ruminant livestock were 
collected at random from the grazing fields 
and got identified by the Taxonomist. 
Department of Botany, University of 
Kalyani. The samples were grouped as 
grass {33), leg~rm©s (6) and giants (47}. 
About 0.5gm of tha dried sample was 
taken in a 100m1 conical flask. Ten mi of 
tri-acid mixture (F{NO3, H 2 SO ti, HC10~) 
was added in the ratio of 10:1 :4. Diges-
tion was carried out on hot plate at 
180-200° C anti! dense white fumes of 
H,SO~ and and HCIO, ~.vere evolved. The 
content ir? the flask after digestion was 
transferred to 50m1 volumetric flask by 
washing several times the contents in the 
conical flasks with tri{pie distilled water 
and made Grp the volume to 50 ml wish 
tripple distilled water {AOAC 1975).. 
The extracts wore used for estimating Fe, 
Cu, fVlo, Co, Mn and Zn contents in plants 
in Atomic Absorption Spectrophotometer. 

Results and Discussion 

The pH of the alluvial soil samples ofi 
the grazing fields of animals varied 
between 5.30 to 8.00 (average pH 7.60). 
The majority of the soil samples analysed 
from different areas of tha grazing fields 
indicated alkalinity, which might have 
some role ~,vith the micromineral contents 
of the soil. The availability and uptake 
of certain microminerals are usually 
decr®ased with the alkaline pH of soil 
(McDowell et a/. 1983). 

The micromineral content in the soil 
are presented in '1"abla 1. The Fe content 
of soil was adequate to mast up the 
requir©meats and the findings are in 
accordanca with t~~-n reports of Sarkar 
{1989). On the other hand, Cc~ ar?d Co 

contents of soil were tow against the 
normal status of 9 ppm Cu {Kanwar, 1979) 
and 5 ppm Co (Davison and Mitchel(, 
1940) . The nutritional disorders among 
the grazing ruminant livestock could ba 
expected in areas where Iota! Cu and Co 
contents of the soils were less than they 
average values (Davison and Mitchell, 
1940}. McDowell et al. (1983) also 
suggested that soil analysis is always 
preferred to that of forage analysis to 
establish if?e trace micromineral deficiency 
particularly that of Co. The analyticaB 
result of Mo status in the soil was withir? 
the normal range as per the recommen-
dation made by NRC (1978). The present 
r©sult indicated that there was no 
interaction of Mo with Cu in the soil-
The analytica{ result of Mn status revealed 
low content in soils (13.75 'to 126.28 ppm' 
average 45.03 ppm) of the grazing fields 
when compared with the status of Mn 
content in soils of other parts of UU©st 
Bengal (140-1320 ppm) {Dhamija et al. 
1956) and Punjab (?_88-922 ppm) 
(Randfiawa and Kanwar, 1964). The 
zinc content of soil was also adequate as 
per the r®comm©ndation of 1 .5 ppm (NRC, 
1978) . 

The analysis of forage samples are 
summarised in Table •2. NRC (1978) rnadfl 
dietory r©commendations of 50 ppm Fe, 
10 ppm Cu, less tfZan 3 ppm Mo, 0.10 to 
0.17 ppm Co and 30 ppm Zn in the {ive-
stock animals for optimum production. The 
present results did show neither any 
defici©ncy of Fe, and Cu nor in excess of 
Mo in plants so that it could interact 
with Cu content in plants as welt as in 
animals. Though the Cu content of soil 
was marginal to low, it was found that 

the Cu content of plants was within the 
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Table 1 pH and micromineral status in soil of Hooghly district 

-pH and microminerals Soil (27)* 

~pH of soil samples 

iron (Fe) ppm 
Copper (Cu) ppm 
IVloiybdenum (Mo) ppm 
Cobalt (Co) ppm 
Manganese (Mn) ppm 
.Zinc (Zn) ppm 

''` 27 samples 

Critical values 

Varies according to geoclimatic zones 
normal, acidic or alkaline 

20 (NRC, 1978) 
9 (Kanwar, 1978) 

> 3 (NRC, 1978) 
5 (Davison and Mitchell, 1940) 

200 (Randhawa and I<anwar, 1964) 
1.5 (NRC, 1978) 

Determined values 

fi.30 to 8,00 
{average 7.60 

99.00---1048.60 
0'74- 7.00 
1.65- .2.73 
0.88-- 3.54 

13.75 - 126.28 
1.56- 8.15 

Table: 2 M icrom 

Scientific name of the 
pasture samples 

(plants and grasses) 

Grass 

ineral contents in plants of 

Fe Cu Mo 
(ppm) (ppm) (ppm) 

grazing field 

Co 

(PPrn) 

Mn 
(PPm} 

Zn 
(Ppm} 

1 Cyanodon dactylon (33) 298.71 21.78 0.71 0.08 33.47 45.56 
-2170.51 -61.13 -2.53 - 0.13 -99.63 -174.69 

~L©games 

1 Desmodium gangeticum (6)1901.28 31.18 0.84 2.61 131.17 39.73 
-1956.47 -32.33 -0.86 -2.64 -134.42 -39.89 

Plants (47) 
1. Cleome viscosa 1413.46 53.70 1.89 1.54 66.83 18.07 

-1429.18 -57.42 --2.08 -1.67 - 67.17 -23.52 
2. Side cordifo/ia 1685.89 15.00 1.33 1.22 91.66 123.49 

-1700.48 -15..88 -1.39 -1.28 -92.11 --123.19 
3. Phaulopsis bracteate 1366.66 15.00 0.76 0.59 129.57 67.77 

-1379.23 -15.71 -0.89 -0.63 -130.13 -68.24 
4. Echinocarpus 

frutescens 1282.05 28.65 1.23 1.08 348.82 68.31 
.-1283.62 -29.12 -1.26 - i .20 - 349.08 -68.56 

~5. Boraria hispida 1730.76 48.84 2.50 2.39 92.83 48.19 
-1735.23 -49.41 - 3.04 -2.55 --- 94.14 -48.37 

•6. Evolvulus nemularius 1610.25 26.31 4.87 1.89 107.53 85.84 
-1741.67 -28.35 -5.28 -2.02 -113.13 -86.17 

7. Strebulus asper 1567.94 40.29 1.51 0.94 145.16 64.75 
-156$.21 --41.25 -1.62 -1.01 --146.08 -64.94 

'8. B/umea lacera 1705.12 54.73 2.54 1.38 129.48 73.79 
-1785.54 -54.96 -2.70 -1.51 --130.06 -73.97 

•g. Flacourtia indica 583.33 47.36 1.78 0.78 316.36 121.98 
-584.91 -48.11 -1.89 -0.87 -319.05 -122.23 
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normai range. This is likely due to the 
availability and mineral uptake of the 
plant from soil (McDowell eta/. 1983) .
Th© Co content in majority of the forages 
specially in grass;~s had marginal to low 
Pavel in comparison to legumes and 
plants as per the recommendation made 
uy NRC (1978). According to lyar (1958), 
!©gumc~s had a mar!<ed concentration of 
Co than in grasses. NRC (197$) made 

dietary recomm®ndation of n0 pprn Nan to 
prevent Mn deficiency in cattle. Hovvaver, 
Blood et al. (1983) reported tf~at a diet 
containing more than 200 ppm is consi-
d:;r©d to be sufiiciont to prevent PJI n 
deficiency synciromas lilco skeletal dofor-
rnities and anoestrus in cattle. Since the 
Eaulk of tiro pasture lands contain the 
grass, Cyanodon dactylon having the 
Co value ranging from O.OB ppm to 0.13 
pprn and the Mn value ranging from 
33.47 ppm to 99.73 ppm (average 60.93 
ppm) and the grazing ruminants fully 
depend on such grasses for their main-
tenance and production, it is likely for 
them to have !ow level of Co and Mn in 
their fieed and such grazing animals inva-
riably develop anaornia, anoestrus and 
stunted growth. 

;~r.~rnm~ry 

AnGlysis of soli firom the livestock 
grazing fields of Hooghly dis~rict,. West 
Bengal revealed a1F,aiine pH. Th9 ►i=e and 
Zn contents of soil were ai~ove the critical 
valuAs. I-iowever, Cu, Co and Mn content 
of soil ~,^sere marginal to low. Tho Fe, Cu, 
and Zn contents o7 plants warn adequate 
if~ough Cu content was low in the soli. 
The Co and Mn contents in some of the 
forage plants, specially in grasses were 
found marginal to low. Mo content did 
not show any interaction either in soli or 

plants. Th4 Co and Nln deficiQricies in 
grasses might be the possible factors for 
causing anaemia anoestrus and stunted 
growth in the grazing livestock ruminar-rt 
particularly in cattlo. 
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