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ABSTRACT

Study of the effect of seaweed in rations for
dairy cows on thyroid fiuictloa and milk pro-
ductton . Testings were carried out tn two dlf-
ferent regions: an tod tne-providing (non- goi-
trogenlc) zone (Palas-Constantza) and an io-
dine-deficient (u-olfcrogeiilc) zone (Leregti-Ar-
ge§). The estimation of thyroid activity was
carried out by dosage of protein bound Iodine
(P. B. I. ) in blood and milk. There was esta-
bltshed that in the Iodine deficient area, sea-
weed added to food determines an average in-
crease in P. B. I. ; with 88. 37 p. c. in m ill-- ar-u
75. 26 p. c. in blood. The daily milk productio"
of cows which received seaweed meal int:-if;r
rations rose with 8. 63 p. c.
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Thyroid hypertrophy may be £he result of Iodine deficiency In

soil, water or fodder, but It may be determined also by an exonerated

iodine consumption under certain fAiyslologlcal conditions or by certain fac-

tors fhat Interfere wlffa right uttllz. atlon of Iodine by the 'organism. Recent

researches have proved that In the goitrous zoae, water coatalas less lo-

dine and the Iodine content of fodder is from 3. 3 to 19, 5 times lower fiiao

that of fee unendemtc zone fTEODORU, CIOFU and CHIBELA, 1969). It

was also established feat la lodtae-deficient areas feere Is a thyroid hypo-

function la cows and tfa^old gtaad undergoes htstologlcal alterations, fhou^i

there are ao significant weight alterations (MILCU.aad coll. 1970, 1971).

In the endemic areas, water and food falling to provide suffl-

dent quantities of Iodine, a faulty thyroid hormone syafhesls ensues which

brings about dtsturbances la the general metabolism, hence unfavourable

results on milk production, reproduction and the health of animals. The-

refore la fels areas addition of lodlae to food (Iodine salts or tablets,

Lugol solution etc. ) Is the simplest and most efficient prophylactic and

curative measure (MELCU and TEODOBU, 1958, 1968) and la tbe same

time a method to Increase the (milk) production of fiie animals (TEODOBU,

1968).

Numerous experimental data have shown, lately, teat seaweed

owing to their chemical complexity, represent aa efficacious remedy for

diseases caused by mineral Insufficiency. Addition of seaweed to live stock

food determines an Improved healfc coadttlon and Increases resistance to

various diseases (McINNES, 1956).

Besides Important quantities of organic and mineral substances,

suntlar to the nutrient stuff contained by usual fodder, (DEMCENKO, 1966)

seaweed contains physiotogtcally-acttve substances (DINU and VELCU, 1968)

which make them suitable for foddering purposes.

Since biochemical studies of macrophyte seaweed have revealed

fee presence of Important amounts of Iodine In their composition (BABAS-

KOV, 1963) our experiments proposed to study fhe effect of the admlntstra-

tlon of this rlch-iodlne-containtng natural autrttlve addition on fhe fhyrold

function and niilk production In dairy cows.
242



Material and method

Addition of seaweed to fee food of dairy cows was carried out

In two regions : a non-goltrogenlc (Iodine-providing) zone, the Palas sfa-

tton (Constantza), aad a gottrogentc (iodine- deficient) zone, the Leregtt

Agricultural Production Cooperative (Disfrtct of Argeg).

At Palas, fhe expertments were conducted over the 1 Nov. - 15

Dec. 1969 period wtfh two lots of 5 Bed Dobrogea breed cows, each. Both

lots (experimental and control) received folloutng rations ; 4 kg concentra-

tes ; 3 kg alfalfa hay ; 10 kg fodder beet; 20 kg siloed matze; maize stalk

and molasses-soaked chaff.

At Leregtt fhe expertaients were conducted over the 1 May - 15

June 1970 period wife two lots of 6 Brown breed cows, each. The basic

food ration was; 5 kg hay; 10 kg stloed maize ; 2 kg concentrates; 20 kg

mowed green matter.

Beside these rations (he experlmentall lots received an addi-

tton of seaweed. To get the animals accustomed to seaweed, It was added

gradually to their rations, beginning -with 0. 100 kg/day seaweed meal and

amounting to 0. 500 kg/day seaweed meal by the end of the first week, ra-

ttoa which was administered daily to the end of the experiment. The sea-

weed meal consisted of a mbtture of green, red and brown seaweed thrown

ashore. The main share (95 p. o. ) was supplied by Clado ora Ente-

romor ha Ulva Ceramium. Laurencta and C stoselra species, the rest

(5 p. c. ) by other macrbphyte seaweed species.

Tn setting up the experimental lots one has chosen animals of

the same age and same kictatlon month. During (he period of experimental

seaweed feeding both the production and the variation of Iodine In blood and

milk, were checked.

Results and dtsscutlons

The amount of Iodine found In the seaweed meal used for our

experiments was 4. 65 mg for 100 g dry substance (105"C)"'. PBOHOEOVA

The au&ors wish to express their thanks to Professor Aurelia CTOFU
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V. L and TBUSOV, N. V. (1969) found 41 mg lodme/kg in Fucus meal.

Through the method we have used to detect iodine In seaweed we could

establish that iodine-coatents 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-eade-

mic areas (TEODORU and co-workers, 19G9).

As is I-nown, the tathest part of organic iodine is connected with se-

rous proteins. . ^ls is why in apprectating the activity of the thyroid gland

(synthesis and ctrcutatlon of hormones) one has used the biochemical test

of the thyroid function (Protein-Bound-Todlne-Testtng).

Our tests proved that the P. B. I. 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 period, was rendered evi-
dent by the statistical calcula'-ioas (See table 1). At Palas the P. B. I. in-

creased wltb 26. 5 p. c. In olood and with 31. 36 p. c. In milk, the produc^

tton undergoing no alteration. £1 the lodtne-defictent area - Leregti - the

P. B. I, Increased with 75. 26 p. o. la blood and wife 88. 37 p. o. in mElk,

the production being positively tnflueaced by the nutritive seaweed addi-

tton.

The results of our experiments coacord with the observations

of FBOHOROVA, V. L and TBUSOV, N. V. (1969) who studied iodine coa-

teat In the milk of dairy cows from the Norilsk sovhoz, a very lodlae-de-

fictent 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 mlcrograms/litre In February and from

nought (zero) to 1, 681 mtcrograms/lltre in October. Similarly other

authors have recorded significant iodine accumula-i.ioas in eggs of hens fed

on seaweed. Thus SLTNDE, I. (1956) has noted that a 7 g p. o. addition of

Lamlaarta meal to the daily ration of fowl has brought about an over 150

times increase in the iodine contents of eggs (from 6 to 910 mlcrograms
iodine/e(Ta' .

from the Tnstitut of Agronomy-Bucbarest, for her Kindness oq acconiplls-
lilKg the iodine contents in seaweed.
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Unit

P. B. I. Variation mtcrograms_g^c_J_[n_blood and milk of cows fed on seaweed

2
Kind of test Period

Table 1

v/o

Palas

Station

l. ore^tt
ARi-IciiIfural

Cooperative

blood

milk

2. XL 1969
16. XII. 1969

2. XI. 1969
16. XH. 1969

e. 04
7. 62

74.6
98.0

0. 19
0, 43

80.3
12.5

0. 438
0. 657

8. 96
3. 53

0. 175
0. 294

4.0
1. 52

7. 21
8.6

12.0
3.6

blood ; t = 4. 4 t^c = 0. 01=3-355 t > t oC = stgalflcant difference
milk ; t = 5. 4 toC = 0. 001 - 5-°41 t > t(< = highly significant difference

blood

milk

blood ;

milk ;

l. V. 1970
16. VI. 1970

l. V. 1970
16. VI. 1970

t = 5.6

t = 4.8

t oC = 0. 001

t << = 0. 001

3.8
6. 66

44.3
83.5

= 4. 587

= 4. 587

1. 20
0. 34

148.8
250

1. 095
0. 583

12. 1.6
15. 81

0. 447
0. 238

4. 98
6. 45

28.8

27.4
18.0

^ ^ toC = h[ghly significant difference

1: > t c< = highly significant diffcre'icc



Seaweed used as Iodine addition to (he food of livestock In lo-

dtne-deftclent areas Is being studied now by several research teams la

different countries. The researches carried out In this field have reached

an advanced stage at the U. S. A, agricultural stations. In the states of

Ohio and Wisconsin (OKAZAKI, 1970).

As satd above, seaweed addition providing Iodine to dairy cows

food helps to remedy abnormal thyroid function la animals, being lm.pll-

cltelyia mefeod of Increasing milk production la lodlae-deftclent areas. In

addition milk wt& high todlne-conteat can be successfully used la the pro-

phylaxy of (he hypofhyrold syadrom In man and In stock rearing. Thus

TEODOBEU, V. (1968) coaducttag an experiment with calves fed on milk

from cows which received todlae salts, recorded an average weight In-

crease 21. 1 p. c. higher Sian In the coatrol lot.

The data provided by our experiments show (faat milk produc-

tlon was not Influenced by seaweed added to the food of cows from the It-

toral area FaIas-Coastaatza. The milk production In fhe 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

wlfbout being tnflueaced by fee addition of seaweed Iodine. The not very

hlght P. B. I. values la a m.arltlme area rlcb In Iodine could be accounted

for by the father hardness of water (19-20 degrees at Coastantza) and al-

so by an enzymatic blockage la the elaboration of todofhyroatnes, (hypo-

thyrotdtsm) due to excess of iodine In (fae envh-onmeat (BALAN, STANCU,

CONSTANT1NESCU, VOTCULET and MUSETEANU, 1969). Seaweed addition

brings about an Increase In P, B. I. values, probably caused by an lafer-

ventton In the process of fhyrold horm.oaes producfloa.

At the Leregtl Agricultural Production Cooperative, located In

an lodlae-deflctent area, milk production Increased (seetable 2). Addition

of seaweed to the food of dairy cows, during the descending period of the

lactation curve, has brought about a production rise of 10. 23 p. o. against

the 1. 60 p. c. of the conta-ol lot. The Increase la (fae production due to the

Influence of seaweed feeding was 8. 63 p. c.

These data are In concordance with fhose found by fhe
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Norwegian researches NEBB, H. and JENSEN, A. (1965), who adding
Ascophyltum meal to the food of dah-y cows (200 g/cow/day), have achle-

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 received a stan-
dard mineral mbcture food addition. The aufhors consider fhat Increased

production Is due to some compounde contained by seaweed, la the first
place, zlac and todtne compounds.

Table 2

Avera oducfloa ncr animal head (Leref?tt

Statistics Symbol

Number of aal-
mals

Average produc-
tlon/head

Correction term

Square of deviation

Variance

Standard deviation

Standard error

Variation coefficient

Difference between

averages

Standard deviation of

differences

Coeflclent of Student

Ex rimental rlod
Milk production llk production Obser-
Ma 1-7 1970 June 9-15 1970 vatlons
Exper. control exper. control
animals animals animals animals

6 6

x

cx
X2
s2
s

s,

6. 35

241. 935

0. 955

0. 191

0. 437

0. 1768

7.4

6. 25 7. 00

34. 375 294. 00

1. 495 0. 26

0. 299

0. 5468

0. 2233

8. 74

0. 052

0. 2240

0. 0927

3. 20

6. 35

41. 935

0. 615

0. 123

0. 35071

0. 14318

5. 52

Sd

t

t =0. 01

0. 65

0.1732

3. 75

3. 169

t .>. t^= o. 01 p< 0'01 Stgalflcaat difference
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Other researchers have also observed that animals which re-

ce'r'ec! seaweed addition, show a higher rate than that of the control lot,

TD.L-IRIU, 3. and co-workcrs (1969), adding Phvllo hora meal to the ration

of sheep and pigs, ha"e achieved an average higher growth rate Increase

of 70 g/day In wethers aad 29 g/day trt pigs as compared with the control

lot which got no seaweed addition.

Conclusions

The authors have studied the tnnueace of seaweed meal - as a

source of Iodine Ip. ration for dairy cows - on the thyroid gland functtoii

and milk productioii.

It has been established that addition of seaweed to fodder has

brought about increased activity of the thyroid gland resulting in tncrea-

sed amount of organic iodine In blood and milk. In the lodtne-dflclent area

(Lere§ti-Arge§) besides a slgn. lftcanf: P. B. I. Increase, there was recorded

also a 8. 63 p. c. rise In milk output.

la the Palas Ittoral area, addition of seaweed to food of dairy

cows has resulted in increased aniounfc of iodine In blood and milk, milk

pro.aucfclon remaining the same. The increase in P. B. I. could be due to

the release of hormone-elaboratlng enzymes, probably Inhibited by an ex-

cess of iodine in tbe environment.

O&e conslderes that seaweed ts an efficient, economical source

P. io'-Une for dairv cows in the areas where this microelement is deficient.

jne may use as fodder, seaweed ferown ashore by storms or seaweed col-

lected on purpose. Some organic Iodine concentrates, derived from. sea-

:. eed, can compensate iodine deficiency Improviag thyroid gland physiology'

and li-estock health and increasing mtlk production In areas where fodder

and water shov a lo"/ io.dine cotitent.
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