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ABSTRACT

Study of the effect of seaweed in rations for

dairy cows on thyroid function and milk pro-
duction . Testings were carried out In two dif-
ferent regions: an lodine-providing (non- goi-
trogenic) zone (Palas-Constantza) and an
dine-deficlent (;oitrogenic) zone (Leregti- Ar-
geg), The estimation of thyroid activity was
carried out by dosage of profein bound iodine
(P.B.L) in blood and milk, There was esta-
blished that in the lodine deficient area, sea-
weed added to food determines an average in-
crease in P.B.L: with 88.37 p.c. in milk and’
75.26 p.c. in blood. The dally millc production
of cows which received seaweed meal in their

rations rose with 8. €3 p.c,
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Thyrold hypertrophy may be the result of lodine deficiency in
soll, water or fodder, but It may be determlined also by an exaggerated
iodine consumption under cerfain physiological conditions or by certain fac-
tors that Interfere with right utilization of iodine by the ‘organism. Recent
researches have proved that In the goitrous zone, water confains less lo-
dine and the lodine content of fodder is from 3.3 to 19,5 times lower than
that of the unendemic zone (TEODORU, CIOFU and CHIRILA, 1969). It
was also established that In iodine-deficient areas there is a thyroid hypo-
function in cows and thyroild gland undergoes histological alterations, though
there are no significant weight alterations (MILCU .and coll, 1970, 1971).

In the endemic areas, water and food falling to provide suffi-
clent quantities of iodine, a faulty thyroid hormone synthesls ensues which
brings about disturbances in the general metabolism, hence unfavourable
resulfs on milk productlon, reproducilon and the health of animals, The-
refore in this areas addition of iodlne to food (lodine salts or tablets,
Lugol solufion etc.) is the simplest and most efficient prophylactic and
curative measure (MILCU and TEODORU, 1958, 1968) and in the same
time a method to increase the (milk) production of the animals (TEODORU,
1968).

Numerous experimental data have shown, lately, that seaweed
owing to their chemical complexity, represent an efficaclous remedy for
diseases caused by mineral lnsufficlency. Additlon of seaweed to live stock
“food determines an improved health condition and increases resistance to
various discases (McINNES, 1956).

Besides important quantities of organic and mineral substances,
similar to the nufrient stuff contalned by usual fodder, (DEMCENKO, 1966)
seaweed contalns physiologically-active substances (DINU and VILCU, 1968)
which make fhem suitable for foddering purposes.

Since biochemical studies of macrophyte seaweed have revealed
the presence of important amounts of lodine in their composition (BARAS-
KOV, 1963) our experiments proposed to study the effect of the administra-
tion of this rich-iodine-containing naturat nutritfive additlon on the thyrold

function and milk production in dalry cows.
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Material and method

Addition of seaweed to the food of dalry cows was carried out
in two regions : a non-goltrogenic (lodine-providing) zone, the Palas sta-
tion (Constantza), and a goitrogenic (iodine- deficlent) zone, the Leresti
Agricultural Production Cooperative (District of Arges).

At Palas, the experiments were conducted over the 1 Nov, - 15
Dec. 1969 period with two lots of 5 Red Dobrogea breed cows, each.Both
lots (experimental and conirol) received follouing rations : 4 kg concentra-
tes ; 3 kg alfalfa hay ; 10 kg fodder beet; 20 kg siloed maize; maize stalk
and molasses-soaked chaff.

At Leregtl the experiments were conducted over the 1 May - 15
June 1970 period with two lots of 6 Brown breed cows, each. The basic
food ratlon was: 5 kg hay; 10 kg siloed maize ; 2 kg concentrates; 20 kg
mowed green matter.

Beside these rations the experimentall lots received an addi-
tion of seaweed. To get the animals accustomed fo seaweed, it was added
gradually to their rations, beglnning with 0.100 kg/day seaweed meal and
amounting to 0.500 kg/day seaweed meal by the end of the first week, ra-
tion which was administered daily to the end of the experiment. The sea-
weed meal consisted of a mixture of green, red and brown seaweed thrown

ashore, The maln share (95 p.c.) was supplied by Cladophora, Ente-

romorpha Ulva, Ceramium. ILaurencia and Cystoseira species, the rest

(6 p.c.) by other macrophyte seaweed species.

In setting up the experimental lots one has chosen animals of
the same age and same lactation month. During the period of experimental
seaweed feeding both the production and the variation of iodine in blood and

mllk, were checked.

Results and disscutions

The amount of lodine found in the seaweed meal used for our

experiments was 4,65 mg for 100 g dry substance (1050C)X).PROHORO\’A

X)The authors wish to express thelr thanks to Professor Aurelia CIOFU
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V.1, and TRUSOV, N.V, (1969) found 41 mg lodine/kg in Fucus meal,
Through the method we have used to detect lodine in seaweed we could
establish that iodine-contents of various types of fodder ranges between
12.4 and 71,7 micrograms/100 g dry substance in iodine deficient areas
and between 90.5 and 748.0 micrograms/100 g dry substance in non-ende~
mic areas (TEODORU and co-workers, 1969).

As is 'nown, fhe lathest part of organic iodine is connected with se~
rous proteins., .™Mis Is why in appreciating the activity of the thyroid gland
(synthésis and circulation of hormones) one has used the biochemical test
of the thyroid function (Protein-Bound-Iodine-Testing).

Qur tests proved that the P.B.L value both In milk and blood
of cows having consumed seaweed, has increased. The rise in organic lo-
dine in milk and blood,during the seaweed feeding perlod, was rendered evi-
dent by the statistical calculations (See table 1), At Palas the P.B.L In-
creased with 26,5 p.c. la plood and with 31.36 p.c. in milk, the produc*
tion undergoing no alteration. In the lodine-deficlent area - Leregti - the
P.B.1L increased with 75.26 p.c. in blood and with 88,37 p.c. in milk,
the production being positively Influenced by the nutritive seaweed addi-
tion.

The results of our experiments concord with the observations
of PROHOROVA, V.I and TRUSOV, N.V. (1969) who studied iodine con-
fent in the milk of dalry cows from the Norilsk sovhoz, a very lodine-de-
ficlent area north of the Polar Circle. Adding to the food of dairy cows
0.400 g seaweed/day per head, the authors were able to record an increa-
se In iodine from 89 to 2,272 micrograms/lifre in February and from
nought (zero) to 1, 681 micrograms/lltre In October. Similarly ofher
authors have recorded significant iodine accumulaiions in eggs of hens fed
on seaweed. Thus SUNDE, I (1956) has nofed that a 7 g p.c. addition of
Laminaria meal to the daily ration of fowl has brought abouf an over 150

times increase in the iodine countents of eggs (from 6 to 910 micrograms
icdine /ecg),

from the Institut of Agronomy-Bucharest, for her Kindness on accomplis-
hing the iodine contents in seaweed.
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Table 1

P.B.1. Variation (micrograms p.c.) In blood and milk of cows fed on geaweed

Unlt Kind of test Perlod X 32 s 5% Vo
blood 2. X1, 1969 6. 04 0.19 0.438 0.175 7.21
—— 16. XIL. 1969 7. 62 0,43 0. 657 0.294 8.6
Statton milk 2, X1.1969 74,6 80.3 8.96 4.0 12,0
16, X1L. 1969 98. 0 12.5 3.53 1.52 3.6
blood : t = 4.4  te = 0.0073-355 4 5 ¢ - gsignificant difference
milk : t=86.4 tg =0001 =50l %% to = highly significant difference
blood 1,V.1970 3.8 1.20 1. 095 0. 447 28.8
16, VL. 1970 6. 66 0.34 0. 583 0.238 8.8
L.erestt
Agriculiural milk 1.V.1970 44.3 148.8 12.16 4.98 27.4
Cooperatlve 16. VL. 1970 83.5 250 15. 81 6. 45 18.0
blood : t=5.6 to =000 = 4587 |1 > ¢ - - highly significant difference
milk :  t=48 to =000 %58 |15t = highly significant difference




Seaweed used as lodine additlon to the food of livestock in-lo-
dine—deficient areas is belng studied now by several research teams in
different countrles. The researches carried out in thls field have reached
an advanced sfage at the U.S.A. agricultural stations, In the sfates of
Ohio and Wisconsin (OKAZAKI, 1970),

Ag said above, seaweed addition providing lodine to dalry cows
food helps to remedy abnormal thyroid function in animals, being impli-
citelzj a method of increasing mllk production In lodine-deficient areas.In
addition milk with high iodine-content can be successfully used in the pro-
phylaxy -of the hypothyrold syndrom in man and in stock rearing. Thus
TEODOREU, V. (1968) conducting an experiment wlth calves fed on milk
from cows which received iodine salts, recorded an average welght in-
crease 21,1 p.c, higher than In the confrol lot.

The data provided by our experiments show that milk produc-
tion -was not Influenced by seaweed added to the food of cows from the Ii-
toral area Palas-Constantza, The milk production in the last week of put
experiment period (5-11 Dec. 1969) was only 87.10-99.25 p.c. of the first
week’ s milk production, The lactation curve kept on decreasing normally
without belng Influenced by the addition of seaweed iodine, The not very
hight P,B.I. values in a maritime area rich In fodlne could be accounted
for by the higher hardness of water (19-20 degrees at Constantza) and al-
so by an enzymatic blockage In the elaboration of iodethyronines, (hypo-
thyroldism) due to excess of lodine in the environment (BALAN, STANCU,
CONSTANTINESCU, VOICULET and MUSE TEANU, 1968). Seaweed addition
brings about an increase in P,B.I. values, probably caused by an infer-
vention in the process of thyroid hormones production.

At the Leresgtl Agricultural Production Cooperative, located In
an lodine-deficient area, mlilk production increased (seetable 2). Addition
of seaweed to the food of dalry cows, during the descending perlod of the
lactation curve, has brought about a production rise of 10.23 p.c.against
the 1,60 p.c. of the control lot. The increase in the production due to the
influence of seaweed feeding was 8,63 p.c.

These data are in concordance with those found by the
246



Norwegian researches NEBB, H. and JENSEN, A. (1965), who adding

Ascophyllum meal to the food of dairy cows (200 g/cow/day), have achie-

ved an increase of 150 liters milk over the whole lactation period, repre-

sentlng a 4.5 p.c. Increase as against a control lot which recelved a stan-

dard mineral mixture food addition, The authors conslder that increased

production is due to some compounds contained by seaweed, in the first

place, zinc and lodine compounds.

Table 2

Averape productlon per animal head (Lerestl)

Statistics Symbol

Experimental period

May 1-7

Milk production

1970

Milk production Obser-
June 9-15 1970 vations

Exper. control
animals animals

exper.

control
animals animals

6.35
241,935
0,955

0.191

7.4

=0, 01

Number of anl-

mals n
Average produc-

tion /head b4
Correction term Cx
Square of deviation xz
Varlance g2
Standard deviation s
Standard error Sy
Varilation coefficient v% _
Difference between

averages d
Standard deviation of
differentes sd
Coeflcient of Student '{:

t
t > te¢=0.01

P < 0,01 Signlficant difference

—e

6. 25
234.375
1.495

0.299

0.43704] 0, 54881
0.17607 0,22338

8.74

7.00

294,00

0.26

0. 652
0. 22401
0. 0927
3.20

B
6.35
241,935
0. 615
0.123
0.35071
0.14318
5.52
0.65
-0,17321
3.75
3.169
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Other researchers have also observed that gapimals which re-
ceived seaweed addition, show a higher rate than that of the confrol lot.
TINMARIU, 8. and co-workers (1969), adding Phyvllophora meal to the ration
of sheep and pigs, have acunieved an average higher growia rate increase
of 70 g/day in wethers and 29 g/day In pigs as ecompared with the coafrol

tot which got no seaweed addition,

Conclusgions

The authors have studied the influence of seaweed meal - as a
source of lodine in ration for dairy cows - on the thyroid gland function
and milk production.

It has been established that addition of seaweed to fodder has
hrought about increased actlvity of the thyreid gland resulfing in increa-
sed amount of organic iodine ln blood and milk, In the iodine-dficlent area
Leregti-Arges) besides a significant P.B.I Increase, there was recorded
also a 8,63 p.c. rise In milk output.

In the Palas litoral area, addition of seaweed to food of dalry
cows has resulted in increased amount of iodine in blood and milk, milk
production remaining the same. The Increase in P, B.I. could be due to
the release of hormone-elaborating enzymes, probably inhibited by an ex-
cess of iodine in the eavironment.

One consideres that seaweed is an efflcient, economical source
0. fodine for dairy cows in the areas where this microelement is deficient.
Jne may use as fodder, seaweed thrown ashore by storms or seaweed col-
acted on purpose. Some organic iodine concentrates, derived from sea-
weed, can compensate iodine deficlency improving thyroid gland physiology
and livestock tealth and increasing milk production in areas where fodder

and wafer show a low lodine content.
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