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ABSTRACT 
M. Gjorgjiev and D Petkovski (1994): Content of total and easy soluble cobalt in the vertisols 

of Kratovo-Zletovo volcanic region. Ekol Zast. Zivot.. Sred.,, Vol. 2, No. 2, Skopje. 
The paper represents the investigations on total and easy soluble cobalt content in the vertisols 

of Kratovo-Zletovo volcanic region. 
The content of the total cobalt is 3,00  to 18,00 ppm. The soils of profile 734 and 720 have the 

highest content of total cobalt, while of profile 15,727 and 7 have the lowest one. The contents of an easily 
soluble and total Co and pH, and the content of carbonates direct relation is not noticed. 

Key words:   Volcanic vertisols, total and soluble cobalt content. 

ИЗВОД 
Ѓорѓиев, М. и Петковски, Д. (1994). Содржината на вкупен и лесно растворлив кобалт во 

смол-ниците на кратовско-злетовскиот вулкански регион. Екол. Зашт. Живот. Сред,., Том 2, Бр. 
2, Скопје„ 

Трудот ги презентира истражувањата на содржината на вкупниот и лесно растворлив 
кобалт во смолниците на кратовско-злетовскиот вулкански регион. 

Содржината на вкупниот кобалт се движи во границите од 3,00 до 18,00 ppm. 
Истражуваните почви содржат доволно лесно растворлив кобалт за исхрана на растенијата. 
Зависност помеѓу содржината на лесно растворлив кобалт и рН реакцијата на почвата, како и 
со содржината на карбонатите не беше воспоставена. Намалувањето на содржината на хумусот 
во почвениот профил го условува намалувањето на содржината на кобалт. 

Клучни зборови: Вулкански смолници, вкупен и растворлив кобалт. 

INTRODUCTION 

In practice, cobalt is of less significance 
for the vegetable than for the animal nou-
rishment. It is known that the cobalt as a metal 
component of vitamin B12 is required for the 
animal nitrogen metabolism. Insufficient con-
tents of Co in the fodder can lead in some cases 
to a deficiency of Co with the ruminants. Ac-
cording to Mitchell (1945), in case the Co 
content in the fodder is less than 0,08  ppm Co 
in the dry substance some signs of a deficit 
appear with the sheep. 

According to Henkens (1965) soil con-
tents of  0,1 ppm (extract of acetic acid) is not 
sufficient for obtaining fodder with the ne-
cessary content of Co for the animal feeding. 

Having in mind the above mentioned and 
taking into consideration that the supply with 
an easily soluble cobalt has been investigated 
so far only in some soils of low-hills and moun-
tain pastures (Gjorgjiev and Jekić 1970) and 
on cinamonic forest soils in Macedonia (Spi-
rovski and Gjorgjiev 1971), in 1993 the content 
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of the total and easily soluble cobalt in the 
vertisols of Kratovo - Zletovo volcanic area was 

investigated, and the results obtained are pre-
sented herein. 

MATERIAL AND METHODS 

The soil samples of the chosen vertisols 
localities are presented in Tab. 1 and Tab. 2. 

The mechanical composition of the soils 
was determined by the pipette method (Resu-
lović 1971), the reaction (pH - value) by the 
electrometric analysis, the carbonates by Sch-
eibler calcimeter and the humus - on the basis 

of ther total carbon according Grišin 1981, Si-
makov 1957). The content of the total cobalt 
in the soils was extracted with 10% hydrochlo-
ric acid (Scharrer and Taubel 1955) and for 
the easily soluble cobalt with buffered n solu-
tion of acetic acid (Baron 1954) and was deter-
mined by Perkins - Elmer atomic spectral-
photometer. 

RESULTS AND DISCUSSION 

The investigated vertisols of Rratovo -
Zletovo volcanic area (Tab. 1) according to the 
mechanical composition are heavy soils be-
cause they contain over 35% colloidal clay. 
According to the obtained results, the vertisols 
formed on the andezite breccias (profile 11 and 
743 with colloidal clay over 50%) are the hea-
viest ones. 

The humus percentage in the superficial 
horizons is an average and a high one, whereas 
when deepening, in most of the profiles it 
decreases. 

In respect of the carbonates content, the 
soils are noncalcareus and weakly calcareus in 
the superficial horizons while in the deeper 
horizons, from noncalcareus to considerably 
calcareus ones. 

Depending on the carbonates quantities 
the reaction of the soils varies from acid to 
weakly basic one. 

The results on Tab. 2 show that the ver-
tisols of Kratovo - Zletovo eruptive region 
contain enough cobalt for plaht nourishment 
(according to the experiments, 0,5 ppm 
soluble Co in 0,5 acetic acid is enough in 
Holland, while in Scotland, the researches 
show 0,25 ppm Co). The decreasing of the 
humus content along the profile depth 
decreases its content, too. The vertisols of 
profile 74.3 contain the highest content of 
easily soluble Co, while the lowest on is of 
profile 727. 

According to the Baron's data (1954) the 
content of easily soluble Co in soils varies 
considerably and are of  0,50  to 6,00 ppm. 
The sandy soils have small quantities of Co, as 
well as the low land marshy soils and the 
soils formed by weathering of the primitive 
rocks 

on a granite basis. The cobalt content is most 
often here under 0,2 ppm. On the contrary, the 
clay soils, especially the soils formed by wea-
thering of basalt and the salt soils are con-
siderably rich in cobalt (to 6 ppm). In this 
respects our results are in accordance with 
Baron's data (1954). 

The highest content of total Co have 
the soils of profile 734 (formed on 
paleogenic sediments) and 720 (formed by 
proluvium on paleogenic sediments) while the 
lowest one is of profile 15 (formed on 
hornblende - augite -biotite - andesite), 727 
and 7 (formed on andesite tuffs). 

Direct relation among the contents of an 
easily soluble and total Co and pH - value, and 
the content of the carbonates, is not noticed. 
That is the reason that we did not present these 
results in this article. 

The soils may have a lot of different 
quantities of total cobalt (Mengel 1968). Ac-
cording to Hill et all. (1953) the content of total 
Co in soils varies between 0,2 and 31 ppm. 
However, Co is mainly built - in crystal grating 
of separate minerals. Similary as with the Cu 
the concentration of Co in the soil solution is 
also extrimely low. The available Co for the 
plants is mainly sorptively bound to the. soil 
colloides. 

The vertisols of Kratovo - Zletovo vol-
canic area compared to some soils of low - hills 
and mountainous pastures in Macedonia 
(Gjorgjiev and Jekić 1970) are better supplied 
while, compared with the cinnamonic forest 
soils in Macedonia (Spirovski and Gjorgjiev 
1971) contain less concentrations of espy 
soluble Co for plants nourishment. 
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Tab. 1     Mechanical composition and the classification of veitisols of Kiatovo - Zletovo eruptive region 
Таб. 1     Механички состав и класификација на смолниците во кратовско-злетовскиот вулкански регион 

 

1 Пролувијални депозити од палеогени седименти;2 Андензински седри; 3Палеогени сменти;4 Лапорести 
и битуменизни аргелити;5 Амфиболни-аугитски-бититски андезини;6 Андезински бречи;7 Андезински 
бречи;8 Анденсиски игнеморити;9 Андезински седри;10 Андезински седри; п Иловеста глина; 12Тешка 
глина. 
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Tab 2    Chemical properties and content of total and easy soluble cobalt in vertisols of Kratovo - Zletovo 
volcanic region  

Таб 2.   Хемиски особености и содржина на вкупен и лесно растворлив кобалт во смолниците 
на кратовско-злетовскиот вулкански регион 
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РЕЗИМЕ 

Истражувањата на содржината на вкупен и лесно растворлив кобалт во 
смолниците на Кратовско - Злетовскиот вулкански регион ги дадоа овие резултати: 

Почвите се снабдени со доволно лесно растворлив кобалт за исхрана на 
растенијата. Co намалување содржината на хумус по длабочина на профилот се 
намалува неговата содржина. Највисока содржина лесно растворлив Co има 
смолницата на профилот 743 додека најниска на профилот 727. 

Содржината на вкупен кобалт изнесува од 3,00 до 18,00 ррм. Најголема 
содржина вкупен Co содржат почвите на профилот 743 додека најмала на профилот 
15,727 и 7. 

Меѓу содржините на лесно растворлив и вкупен Co и рН односот содржината 
на карбонати не се приметува директен однос. 
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