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AS LONG AS 30 years ago Sjollema (1931) found in his investigations that a fall in the magnesium concentrations
in blood-serum was always attendant on the incidence of hypomagnesaemic tetany in milking cows. Accord-
ing to these results clinical symptoms of hypomagnesaemic tetany occurred only when the serum magnesium
levels fell below 1-0 mg./100 ml or lower.

By approaching the problem from this point of view hypomagnesaemic tetany does not occur when the
serum magnesium levels remain within the normal range. Therefore, the magnesium concentration of the
blood-serum is generally chosen as the starting point of experiments. This is now clearer because later experi-
ments have shown that if, for instance, 2 cows of 1 herd are suffering from hypomagnesaemic tetany the
serum magnesium concentrations of nearly all the other cows of the herd are low or very low. This means
that in periods during which the frequency of hypomagnesaemic tetany is high, the number of animals with
hypomagnesaemia is considerably higher. An investigation carried out on 23 farms in the Netherlands showed
that the serum magnesium levels of 9o milking cows grazing the same pastures on which hypomagnesaemic
tetany occurred the day before had been reduced in nearly every case and that these levels sometimes were
very low. Of these 9o cows, only 1 had a level higher than 2:0 mg./100 ml, 38 cows showed levels between
11 mg./100ml and 2-0 mg./100 ml while 51 cows, that is almost 60 per cent, had very severe hypomagnesaemia
with serum magnesium levels lower than 1-1 mg./100 ml (Kemp, 1958).

Recently, results of grazing experiments with lactating cows in different countries have shown that
fertilizer treatment of pasture may have a striking effect on the serum magnesium levels (Bartlett ef al, 1954;
Kemp, 1958; Smyth, Conway and Walsh, 1958 and Hvidsten ef al, 1959). In all these experiments hypo-
magnesaemic tetany could be induced. These data indicate that dietary factors play an important part in the
origin of hypomagnesaemia.

In literature no common opinion can be found as to the possible influence of the magnesium content of
the ration on the incidence of hypomagnesaemia. It is commonly held that hypomagnesaemia occurs as well
on pastures with high magnesium contents in the herbage as on pastures low in magnesium, although there
have been only few systematic investigations in this field. That hypomagnesaemia is not wholly independent
of the intake of magnesium is, however, clear. Firstly, several experiments have shown that an oral adminis-
tration of magnesium considerably reduces the incidence of hypomagnesaemic tetany in cattle (see, for
example, Allcroft, R, 1954 and Bartlett ef al, 1954). Moreover, it has been possible to maintain the serum
magnesium levels within the normal range by high applications of magnesium on pasture (Bartlett et al, 1954;
Parr and Allcroft, 1957; Smyth ef al, 1958).

In the light of these observations, some results of our grazing experiments and balance trials will be
discussed.

GRAZING EXPERIMENTS

In 1956 and 1957 grazing experiments with milking cows were carried out on the ‘Drocvendaal’ experi-
mental farm at Wageningen (Kemp, 1958).




It was found that a heavy potash dressing of the experimental pastures is associated with lower serum
magnesium levels in the cows both on plots with high and on plots with low nitrogen. Also lower serum
magnesium concentrations were found on the plots which were heavily dressed with nitrogen as well on
the plots with high potassium as on the plots with low potassium. The greatest differences in serum magnesium
levels occurred between 2 groups of cows, 1 of which grazed on plots on which a light potassium and nitrogen
dressing was given and the other on plots with high applications of potassium and nitrogen. Throughout the
experimental grazing season the mean difference between these 2 groups of cows was 0-82 mg./100 ml and
in spring and autumn even more than 1-20 mg./100 ml. Serum magnesium values of 0-2 mg./100 ml were
found and 6 cows showed clinical symptoms of hypomagnesaemic tetany, 4 of them seriously.

In these experiments in both years samples of blood and herbage were taken once or twice a week
throughout the grazing season. In this way it was possible to study the relation between the magnesium in
herbage and the magnesium concentrations in blood-serum. A detailed paper dealing with the response of
magnesium in blood-serum to alterations in the composition of herbage resulting from potash and nitrogen
dressing on pasture has already been published (Kemp, 1960).

A statistical treatment of these data showed a highly significant positive correlation between the magnesium
content of the herbage and the serum magnesium concentrations.

Fig. 1 shows that low and very low serum magnesium levels do not oceur when the magnesium content
of herbage is higher than about 0-20 per cent Mg. When magnesium in herbage, however, is lower than
0-20 per cent Mg very low as well as normal serum magnesium levels may occur. In these experiments the
lowest magnesium contents of herbage have been found in early spring and late autumn and the highest
values in summer. According to the findings of Dijkshoorn and 't Hart (1957), this seasonal effect is associated
with the influence of temperature on the uptake of minerals in herbage. In this connection it is remarkable
that the highest frequency of hypomagnesaemic tetany in our country occurs in spring and in autumn.

As in the Netherlands herbage magnesium is mostly lower than o-20 per cent Mg in early spring and late
autumn, it is important to find an explanation for the considerable variations in serum magnesium levels when
herbage magnesium is lower than 0-20 per cent Mg (Fig. 1). A statistical treatment of the data of this figure
showed that the variations in serum magnesium are associated with the potassium and nitrogen contents of
herbage. There is a highly significant negative correlation between the potassium contents in herbage and the
serum magnesium levels as well as between the crude protein in herbage and the serum magnesium values.
Consequently, when the magnesium contents of the herbage are for example 0-15 per cent Mg cither an
increase in potassium or an increase of crude protein, or an increase of both potassium and crude protein in
the herbage is correlated with a decrease in serum magnesium levels.

It does not seem likely that the variation in serum magnesium levels is to be explained by differences in
milk yield between the cows, because in these experiments no correlation has been found between daily milk
yield and the magnesium contents of blood-serum. Perhaps this variation might be explained by differences
in the magnesium intake by the animals or by differences in utilization of the magnesium ingested.

In order to get more information about this we started by carrying out balance trials with lactating cows,

BALANCE TRIALS

In 1958 and 1959 8 balance trials have been carried out with lactating cows which were fed indoors on
a winter ration in Exp. 1 and on freshly cut herbage in the other 7 experiments. In every trial there were 4
Friesian cows, consequently data on 32 cows are available in total. The major details of the experimental
plan are given in table 1 and the main results of the experiments in table 2. Data on the experimental routine
and on the analytical methods will be described elsewhere.

As to the accuracy of the determination of magnesium, from the magnesium contents in 2 separately
treated samples of herbage and faeces we estimated the coefficients of variation of the figures of the magnesium
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intake and the magnesium in facces at about 2 per cent. Those of the figures of magnesium in milk or in urine
were much lower, Therefore we assumed that the standard deviations of the figures for ‘availability” and for
retention were about 3 units and 1 gram Mg respectively.

In the present experiments not only the magnesium balances were established but also data on other
constituents were collected. However, this first paper is mainly dealing with magnesium,

RESULTS

The results of the metabolism experiments carricd out with the 8 groups of 4 lactating cows each are given
in table 2. The values reported are daily means of the experimental periods.

With the 28 cows recciving only cut herbage, the intake of magnesium ranged from 10-3 g./day to
22-4 g./day, with the 4 cows receiving winter rations these values were 31-8 g./day to 341 g./day. A higher
intake of magnesium in winter rations has been reported by Brouwer and Brandsma (1953) and by Rook
(1958).

As to the magnesium contents in the herbage offered in our trials, these values ranged from o-108 per cent
to 0-210 per cent in the dry matter which are very normal concentrations in our country. The herbage fod
in Exp. 2, 3, 4, and 6, shows the reducing influence of heavy potassium applications on pasturc on the
magnesium contents of herbage.

The greater part of the ingested magnesium is excreted in the facces, namely, 83 per cent as the mean of alt
values within a range of 67 per cent to 93 per cent. Rook (1958) found in his metabolisim experiments with
herbage, a range of these valucs from 72+6 per cent to 94+7 per cent and mean values of 82-3, 83 and 82+4, in
3 experiments respectively, There is a striking conformity between these results. According to the results of
Rook (1958) as well as our own data, there is a considerable variation in the proportions of the feed magnesium
excreted in the faeces and, therefore, also in ‘availability’ which is the percentage of ingested magnesium not
excreted in the faeces. In the 1 experiment with a winter ration this “availability” was not found to be signifi-
cantly higher than in rations consisting of freshly cut herbage. The mean ‘availability’ of magnesium in all
the individual cows was 17 per cent within a range of 7 per cent to 26 per cent with 1 exception of 33 per
cent. The proportion of the feed magnesium not excreted in facces is not related with the amount of magnesium
ingested.

Compared to the excretion of magnesium in facces, the excretion of magnesium in urine is much lower.
The excretion of magnesium in the urine was lower according to the magnesium concentration in the blood-
serum being lower. Sjollema (1932) already reported very low levels of urinary magnesium in cautle at
pasture which were suffering from hypomagnesaemic tetany. In our trials the mean exeretion of magnesium
in urine was 2-00 g./day within a range of 0'45 g./day to 4-24 g./day. There is one exception, namely the
excretion of magnesium of cow 3 in Exp. 1. It is possible that this high value, viz 5-39 g Mg/day, is due to the
contamination of urine with facces or an incorrect determination of magnesium.

The fluctuations in the excretion of magnesium in urine were mainly caused by variations in the concen-
tration of maguesium in the urine. However, the urine production may also play a part. For instance, the
daily urine production may become half as much again if the amount of feed potassium is increased
considerably.

The amount of magnesium secreted in the milk, on the contrary, is mainly dependent on the daily
quantity of milk produced because the concentrations of magnesium in the milk of individual cows were
within a relatively small range. The daily secretion of magnesium for all 32 cows was 1-80 g./day on an
average while the lowest and the highest values were 0-62 g.fday and 259 g./day respectively. The lowest
secretions of magnesium have been found in Exp. 7 and 8. The cows used in these experiments were at the
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DETAILS OF THE EXPERIMENTS

TABLE 1

Duration of the periods Intake of Mean daily
Experiment Cow Ration dry matter milk yield
nr. Name Prel. period Exp. period kg./day kg.
‘Winter ration
1 (1958) 1 Klaske 12 14 days 7 days hay 14°16 18:44
2 Rika 25 20.1Vto3. V 3.VtoroV silage 1491 2471
3 Janke 113 fodder beets 1579 17-85
4 Joh.Wipkje concentrates 15-38 18:48
Herbage
% crude protein 9% K

2 (1958) 1 — 10 (K 22 37 1049 14°97
2 the same 10.Vto20.V k 22 22 12:30 2068
3 asin Exp. 1 k 22 22 1254 16:97

4 K 22 37 12-08 16'93

3 (1958) 1 — 8 k 20 20 108§ 14-83
Same pasture as 2 the same 20.Vto28.V K 20 37 10°71 17-86
in Exp. 2 3 asin Exp. 1 K 20 37 12°19 16°45
4 k 20 20 I11'86 1639
4 (1959) 1 Ijbeltje 14 2 6 K 17 26 1213 17°$$
2 Dientje JM. [22.1Vto24.1V | 24. IVto 30. IV k 17 1-8 10°'90 14°44

3 Uret. Joh. 19 k 17 1-8 11°90 17°66

4 Johanna 4 K 17 26 9:30 12'81

5 (1959) 1 2 6 17 33 1327 17-85
2 the same 30.1IVto2. V 2.Vto 8.V 17 33 11°73 145§
3 asin Exp. 4 17 33 12:77 18:79

4 17 33 137 14°39

6 (1959) 1 2 6 k 22 20 1281 15-81
Same pasture as 2 the same 8.Vtoro. V 10. Vto16.V K 22 32 11-22 1432
in Exp. 4 3 asin Exp. 4 K 22 32 1224 17°72
4 k 22 20 1023 1515
7 (1959) 1 Klaske 12 7 10 (2)N 18 16 965 9°48
2 Uret.Joh. 19 | 14. IX to21. IX | 21.IXto1. X n 12 17 10°10 11°03
3 Janna 3 n 12 17 8-00 6-20
4 Uret. Joh. 17 N 18 16 9-08 698
8 (1959) 1 Benedictus 7 10 3)KCI 13 16 1046 976
2 Dientje JM. | s.Xto12.X | 12.Xt022. X KCI 13 16 938 507
3 Janke 113 13 16 931 6-83
4 Ymkje 10 13 16 1I-52 899

(1) K heavily dressed with potassium; k slightly dressed with potassium;

N ” » Ditrogen; n " ,» itrogen

(3) Cow 1 and 2, KCl, 400 g./day in the form of pellets.
latter half of their lactation and the daily milk yield was lower than the yield of the cows in the other
experiments,

The body retentions of magnesium in the individual cows fluctuated from —1-4 g./day to +1-5 g./day
with a mean of —o-41 g./day. The lowest retention was associated with the lowest magnesium intake and
the lowest ‘availability’ of the magnesium ingested. In the 4 cases in which cows showed low serum
magnesium levels the magnesium balances were negative, although all negative magnesium balances were
not associated with hypomagnesaemia. The data suggest a positive correlation between the calcium and
nitrogen retentions and the magnesium balances. This would be in agreement with the finding of Rook
(1958).



TABLE II
THE INTAKE, THE EXCRETION IN THE FARCES AND URINE, THE SECRETION IN THE MILK AND THE RETENTION OF
MAGNESIUM IN LACTATING COWS FED INDOORS ON WINTER RATIONS OR FRESHLY CUT HERBAGE

j
! “Avail- | “Avail-
ability” | able” Mg
Experi- | Animal { Mag- { Mag- | Mag- | Mag- | Mag- | Total of Mg | above Mean
ment nesiwm | nesium | nesium | nesium | nesium | excre- Re- (Per- the serum
number intake | in dry in in in tion tention | centage | quantity mag-
g./day! | matter | faeces | urine | milk | g./day | g./day of secreted | nesium
A % g./day | g./day | g./day ingested | in milk values
B D Mg not| g./day mg./100
excreted | A-B-D ml.
in
faeces)
Winter | 1 3181 2583 314 1-88 3085 096 19%, 410 2°1$
ration 2 32'78 0212 | 2677 2022 2:59 31-58 1°20 18 342 2+45
i 3 34'13 2786 | 539 | 182 | 3507 |—004 18 4°45 220
4 33°59 2588 424 1-99 32111 148 23 572 2-35
Herbage| 1 K 1430 o135 | 12-68 085 1-80 15°33 | —1-03 11 —0' 18 1'05
2 2k 20052 0162 16-62 134 2:58 2054 | —002 19 1-32 2:20
3k 20°58 0162 16'57 2'00 2'08 20:63 | —0'04 19 196 2:60
4K 1666 0133 1412 142 2-13 17°67 | —1°01 15 041 2:20
3 1k 1770 0164 15°49 048 183 1777 | —0'07 12 038 1-3§
2K 15°03 0139 12°90 119 2718 1627 | —1-24 14 —00% 0-6o?
3K 1690 0139 13:80 157 214 17°§1 | =061 18 096 220
4k 19°57 0164 | 151§ 210 227 19°52 005 23 21§ 210
4 1K 13°33 o108 11°55§ 1-01 213 1469 | —1'36 13 —0'35 2'3§
2k 13-81 0123 1196 0'$4 2:06 14°$6 {075 13 021 2428
3k 1499 0123 11:86 2:00 2:21 1607 |-~1-08 21 092 2°40
4K 10°33 0108 879 064 204 11°47 | —1'14 I5 - $0 200
$ 1 18:06 0136 1663 052 212 1927 | —I"21 8 —0°69 1-80
2 15°04 o136 13°19 1-03 211 1633 | —039 17 064 278
3 17°37 0136 1431 2:01 239 1871 | 134 18 067 265
4 1544 0136 1378 0'$3 217 1648 | —1°04 11 ~0'$T 2:30
6 1k 1768 013§ 1646 081 173 1902 | —1°34 7 -—0$3 1238
2K 1383 0122 11§ 173 2'04 1492 | —1'09 19 064 2:65
3K 15°10 0122 | 100§ 334 2°21 15:60 | —0'50 33 2:84 2°4$
4k 1413 o135 11-35§ 159 220 1514 | —I01 20 0s8 215
7 1N 2048 0210 | 1590 317 | 093 2000 0-48 22 365 250
2n 19°21 0188 1431 359 100 18-00 022 26 381 2'50
in 1526 0188 12°41 2°20 078 1539 | —o013 19 207 2°40
4N 19°2§ 0°210 1586 165 077 18-28 097 18 262 2°20
8 1 KCI 20°39 0192 | 1664 3-15 095 2074 | —0'35 18 2-80 2:10
2 KCI 18:34 0192 | 1580 226 062 18:68 | —0'34 14 192 260
3 1812 0192 14°3§ 312 087 1834 |-—o022 21 2'90 2°40
4 22743 0°191 1873 3°04 0-96 22°73 | —0-30 16 2°74 2°10

1 inclusive of magnesium in drinking water,
* with slight clinical symptoms.

The serum magnesium levels of the experimental cows are mainly within the normal range, however
there are some exceptions. Low serum magnesium levels have been found in cow 1 in Exp. 2 and 3 (herbage)
while the serum magnesium concentrations remained within the normal range in Exp. 1 (winter ration).
Cow 2 in Exp. 3 showed low serum magnesium values and slight symptoms of hypomagnesaemic tetany
(herbage rich in potassium); however, this cow showed normal serum magnesium values in Exp. 1 and 2
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in which winter ration and herbage low in potassium was given respectively. The serum magnesium con-
centrations in cow 1 were low during Exp. 6. '

According to the aforementioned there is a wide variation in urinary excretion of magnesium and
especially transitions to another ration may change these values a good deal. The lowest amounts of
magnesium excreted in the urine are associated with lower serum magnesium levels.

Mg in blood-serum
mg./100 mt
30

25 +

20 { o
¥ ox
15 _xlxo

1.0

» Balance technique
. o Data of Rook (1958)
0Ss - x Creatinine method

1 1 1 H 1 i | J

6 7 8
Mg excreted in urine
g./day

Fic. 2. Correlation between the daily amount of magnesium excreted in urine and the magnesium concentration in blood-
serum.

Fig. 2 shows this relationship very clearly. This figure has been composed with data of 3 sources. Firstly,
we used the data on the metabolism experiments reported in table 2 and, secondly, the data of Rook (1958).
Data were also obtained from an experiment in which samples of blood and urine have been collected from
a number of lactating cows of the ‘Droevendaal’ experimental farm at Wageningen,

One week before the cows were put to a pasture heavily dressed with liquid manure, a sample of blood and
urine was taken from each cow; samples were also collected from the same cows a week after this date. These
samples were analysed for magnesium. Also, in those of the urine the concentration of creatinine was
determined. Since the daily amount of creatinine excreted in urine is fairly constant the daily excretion of
magnesium could be computed approximately by means of the concentration of magnesium in the urine.

Firstly, it is notable that the data of the different experiments are about localised within the same range;
accordingly, there are no significant differences between these 3 groups of data. Low serum magnesium
levels occur only when the excretion of magnesium in urine is below 1 g./day. In this respect it must be
considered that a slight contamination of the urine with faeces containing per kg. about 10 times as much
magnesium as urine may play a part in some of the values of magnesium in urine. For instance, the lowest
serum magnesium level in this figure, 0-6 mg./100 ml, is associated with an unreliably high magnesium
excretion in the urine in consequence of heavy contamination with facces. Some of the other values may also
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be slightly too high, therefore the rate of 1 g./day mentioned above may be lower. With excretions of
magnesium in the urine higher than 1 g./day all serum magnesium levels are within the normal range.

DISCUSSION

That part of the magnesium ingested which enters the blood may be used for maintenance, for production
of milk, and for retention.

The retention of magnesium, however, appears to be limited, high retentions do not occur, but high
excretions in urine do. Obviously, any ‘available’ magnesium in excess of the amount necessary for main-
tenance, secretion of milk and zetention is mainly excreted in the urine approximately giving a linear relation
between ‘available’ magnesium above the quantity secreted in milk and the urinary excretion of magnesium
(Fig. 3).

Also, in the case of negative retentions, the relation between ‘available’ magnesium above the quantity
secreted in milk and the amount of magnesium excreted in urine scems to be lincar, The retention is zero
when the former amount of magnesium is about 25 g./day. Obviously this amount is equal to the amount
of magnesium required for maintenance and milk diminished by the amount of magnesium secreted in
milk. The accuracy of this figure, of course, is low in view of its standard deviation of 1 g. mentioned above
and of possible unknown systematic errors,

In fig. 3 magnesium ingested—magnesium in facces—magnesium in milk in g./day is plotted against the
excretion of magnesium in urine in g./day. A regression analysis of magnesium excreted in urine on the
amount of ‘available’ magnesium above the quantity secreted in milk for the experiments reported here gave
the following relationship:

Mg in urine {g.)=0'59 x (Mg in food—Mg in facces—Mg in milk)+1-02
The error attached to the regression coetficient was 0-59 :£0-04.

Mg wnerated in urine Mg in blosd-serum
g/duy ie) gl 160.mi(x)
sot ~130

a0or- 7/ -128
/
y /
7/
L ]
P ~18
20k 118
1w =05
n 1, 1 1 o

4 5 s T
Mg intoke-Mg in faeces- Mg in milk
9 /day

Fic. 3. Relationship between the ‘available’ magnesium above the quantity secreted in milk (g./day) and the magnesium
excreted in urine (g./day) and the serum magnesium concentrations (mg./100 ml).

If it is assumed that the amount of magnesium required for maintenance and milk, diminished by the
amount of magnesium secreted in milk, is mainly excreted by the kidney, then the amounts of magnesium
excreted in urine lower than about 2-§ g./day might be explained by an increased reabsorption in the kidney
from the urine or by a more efficient utilization of magnesium for maintenance. This would be in agreement
with the fact that the serum magnesium levels begin to fall when the retention of magnesium is lower than
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about —1 g./day which also may be deduced from the data of fig. 3. Therefore, the level of the daily
excretion of magnesium in urine appears to be an even better measure for the magnesinm status of the animal
than the magnesium concentrations in blood-serum. However, in this respect it must be considered that
according to fig. 3, the excretion of magnesium in urine may be lower than 1 g./day, while at the same time
hypomagnesacmia as well as normal serum magnesium levels may occur. This suggests individual differences
concerning the influence of stored magnesium in the body on the magnesium concentrations of blood-serum.

According to the aforementioned our experiments about the origin of hypomagnesaemia suggest that
hypomagnesacmia in cattle arises as a result of a shortage of magnesium due to the reduction in the dietary
supply of ‘available’ magnesium. This emphasizes the importance of a sufficient supply of feed magnesium.
This result is entirely in agreement with the findings of Rook (1958).

The present data give no conclusive evidence about the influence of fertiliser treatment of pasture on the
‘availability’ of the magnesium ingested. The average ‘availability’ of magnesium was 161 per cent in 11
animals fcd on a ration high in potassium or nitrogen and the same was 19-7 per cent in the 10 cows with a
ration low in potassium or nitrogen. The exceptions mentioned before, i.e. cow 1 in Exp. 3, cow 1 in Exp. 6,
and cow 3 in Exp. 6, have not been included in these averages. This difference might be scen as an indication
that high contents of potassium and/or nitrogen of the herbage are associated with a lower percentage of the
magnesium ingested which is not excreted in the facces. v.d. Horst and Hendriks (1958) found a considerably
unfavourable influence of potassium dressings on pasture on the ‘availability’ of magnesium.

Our cxperiments also suggest the existence of individual differences in utilization of feed magnesium.
It is remarkable that all cows with serum magnesium levels ranging from o-50 mg./100 ml to 180 mg./100 ml
showed very low percentages of magnesium not excreted in the facces (7 per cent to 14 per cent), while the
other cows of the experiments receiving the same herbage showed normal serum magnesium concentrations
ranging from 2-10 mg./100 ml to 275 mg./100 ml and higher percentages of magnesium not excreted in
facces (11 per cent to 23 per cent). This is in agreement with the fact that in practice it is a common opinion
that some cows are more susceptible to hypomagnesacmia than other cows, although differences in mganesium
intake may play a part here. In this respect it must be observed that a high yiclding cow is not necessarily
more susceptible to hypomagncesaemia than a cow with a low milk yield because a higher production in
general will lead to a considerably higher intake of herbage.

The factors responsible for the considerable differences in ‘availability’ of feed magnesium are so far
unknown. Hence for the time being, the variations of serum magnesium levels for a same magnesium content
of herbage (Fig. 1) related with variations in potassium and crude protein contents of the herbage may be
explained by both differences of magnesium intake, due to variation of dry matter intake, by individual
differences in the absorption of magnesium from the digestive tract and possibly by a depressing effect of
high potassium and nitrogen contents or other factors of the herbage on the magnesium digestion.

SUMMARY

1. Grazing experiments showed a significant positive correlation between the magnesium content of
herbage and the magnesium concentration in blood-serum in lactating cows. Low serum magnesium levels
did not occur when the magnesium in herbage was higher than o-20 per cent Mg in dry matter. However,
when the magnesium in herbage is lower than 0-20 per cent Mg both normal and low serum magnesium
levels may occur. The latter variation was associated with a variation in potassium and crude protein contents
of the herbage. This might be explained by differences in magnesium intake and utilization of herbage
magnesium ingested by the animals.

2. For a better understanding balance experiments have been carried out with lactating cows fed indoors
on a winter ration or freshly cut herbage. The daily magnesium intake of the cows on winter ration ranged
from 318 g./day to 34-1 g./day, while the daily magnesium intake on herbage ration ranged from 10-3 g./day
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to 224 g./day. 83 per cent of the magnesium ingested was excreted in the facces within a range of 67 per cent
to 93 per cent. The secretion of magnesium in milk was about o-12 g. per kg. of milk. The urinary excretion
of magnesium was related with the magnesium retention. It was found that the excretion of magnesium in
urine is a better measure of the magnesium status of the animal than the magnesium concentration in the
blood-serum, since a decrease of magnesium excretion in urine preceded a fall in the serum magnesium level,

3. It was concluded that the magnesium supply of cows was determined by the magnesium intake and the
‘availability’ of the magnesium ingested. In this respect the milk yield was thought to be of minor importance.
Probably, there exist individual differences between the cows in the utilization of feed magnesium and there
seems to be also a relation between the chemical composition of the herbage and the “availability” of herbage
magnesium. In the supply of ‘available’ magnesium in lactating cows fertilizer treatments of grassland with
nitrogen or with potassium or both, play an important part because they may influence the magnesium
intake as well as the ‘availability” of the magnesium ingested.
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