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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.
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CMOJI-HUIIUTE Ha KPaTOBCKO-3JIETOBCKUOT BYJIKaHCKH pernoH. Exon. 3amt. XKusort. Cpen,., Tom 2, bp.

2, Ckorje,,

Tpynor ru npeseHTHpa UCTpaKyBamaTa HAa COAPXKMHATA HA BKYITHUOT U JIECHO PacTBOPJIUB
KOOAJIT BO CMOJIHUIIMTE HA KPATOBCKO-3JIETOBCKHOT BYJIKAHCKH PETHOH.
CompxvHATa Ha BKYIMHHOT KOOaIT ce mBwxku Bo rpamunure ox 3,00 mo 18,00 ppm.

HcrpakyBaHUTE TIOUBU COAPIKAT JOBOJHO JIECHO PAcTBOPIIMB KOOAIT 3a MCXpaHa Ha pacTeHHWjara.
3aBHCHOCT IOMeETl'y COAPIKMHATA Ha JISCHO PacTBOPJIMB K0OanT u pH peaknmjata Ha moyBaTa, Kako U
CO COIp>KUHATa Ha KapOOHATHTE He Oelie BocrmocTaBeHa. HaMaryBameTo Ha COIp)KMHATA HA XYMYCOT

BO IIOYBCHUOT HpO(i)I/IJ'I T'0 YCIIOBYBAa HAMAJTYBAKCTO HA COAPIKMHATA HA KoOanT.

Kityunu 360poBu: BynkaHCKn CMOJTHHIH, BKYIIEH U PACTBOPIIUB KOOAIT.

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 Jeki¢ 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-
lovi¢ 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 Grisin 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
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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 Jeki¢ 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
Ta6.1 MexaHWYKH COCTaB M KIIaCH(PHKAIHja Ha CMOJHHIIUTE BO KPATOBCKO-3JIETOBCKHOT BYJIKAHCKH PETHOH

Profile Locality Hori- Depth Geological Content of particals in % Classif. acc.
numb. ZOh incm  composit. (compx. Ha Mex. yecTHIH Bo %)  (xnacmdy. cnopen..)
{6p.na (n0Ka- (nnaG. (xopu- (reonmowKH 0,2-2  0,02-0,20,002-0,02 < 0,002 Scheffer and
npot.) mmEFeT) BO CM) 30HT}  COCTaB}) mim mm mm mm Schach.
720 Batapia a 0-37  Proluvial deposits 15, 30 37,30 15, 20 32,20 loamy clay!!
(BatdHAa) AS 42-73  from paleogen 10, 00 36, 80 15,00 38,20 loamy clay
C 73-100  sediments! 9,30 30,00 18,70 42,00 loamy clay
764 Stubol a 0-17  Andesite 15, 60 34,20 13, 30 36,90  loamy clay
(Cry6on) A 17-32  tuffs? 16, 00 31, 80 13,00 39,20  loamy clay
AC 32-48 15, 10 30, 60 16, 10 38,20 loamy caly
C 48-110 20, 60 34,20 14, 20 31,00 loamy elay
734 Lezovo A 0-20  Paleogen 10, 00 31,00 20, 60 38,40  loamy clay
(llesoso) A 20-50  sediments? 11,10 28, 80 19, 40 40,70  loamy clay
A 50-78 4,13 35,17 20, 00 40,70  loamy clay
s8C 51-78 3,30 36,40 16, 10 44,20  loamy clay
C 100-120 1,10 36, 00 16, 70 46,20  loamy clay
763 Plesanci A 0-20 Marly and 6, 60 24,10 25, 10 46, 20 heavy clay
(IInemamum) A 20-51  bituminous 50, 60 18,20 20,00 56,20  heavy clay
AC 51.78  argilite? 5,50 35,30 22,00 37,20  loamy clay
C 78-120 10, 00 45, 40 21,19 23,50  loamy clay
15 Niviani A 0-21  Hornblen- 12,00 26, 70 21,10 40,20  loamy clay
(Hasmuaun) A 21-39  de-augite 10, 20 26, 40 21,70 41,70  loamy clay
Spanéeve A 39-61  -biotite- 13, 60 30, 00 17,30 35,90  loamyclay
(CnamueBo) AC~  61-80  andezines® 16,80 30,00 17.30  35.90  loamy clay
743 Kukovo A 0,25 Andezime 11, 10 15,70 22, 50 50,70 heavy clay!?
(KykoB0) A 25-60  breccia® 13,10 20,70 15,15 49,70  heavy clay
AC 60-82 14,20 21, 60 15, 80 48,40  heavy clay
11 Vibica A 0,25 Andezine 5,30 23,00 16, 60 55,10 heavyclay
(Bp6una) A 25-50  breccia’ 4,30 21,40 18, 10 56,20  heavy clay
AC 50-61 4,60 22,20 19,20 54,00  heavy clay
C 61-90 6,73 27,57 18,00 46,70 heavy clay
760 Petradino A 0-20  Andenzine 12, 10 31,70 14, 00 42,20 loamy clay
{(TeTpaumno) A 20-50  ignemori- 8,00 30, 80 21,00 40,20  loamy clay
A 50-88  tes® 9,10 29,70 16,90 44,30  loamy clay
AC 88115 17,70 22,90 19, 20 40,20  loamy clay
C 115-160 17,30 35, 50 13,00 34,20  loarmy clay
7 Gorni A 0-15  Andezine 19, 90 30, 60 13, 50 36,00  loamy clay
Balvan A 25-43  tuffs’ 21,10 29,80 14, 90 34,20  loamy clay
{(Topum A 43-60 24,70 24, 60 11,80 38,90 loamy clay
Bamear) AC 60-72 20, 99 29, 60 11,20 38,30 loamyclay
C 72-100 21,70 23,70 16, 40 38,20 loamy clay
272 Dolno A 0-23  Andezine 17, 06 25,74 18, 80 38,40  loamy clay
Trogirci A 23-48  tuffsl® 13, 00 27,00 18, 80 41,20  loamy clay
(Honse  AC 48-66 17,30 27,40 21,10 34,20  loamy clay
Tporapun) C 66-85 21,90 22,50 18,40 37,20 loamy clay

! TIposyBHjatsu 1eMO3KTH O/ NIATEOreHN CeTMMEHTH;” AHICH3HHCKH ceapH; “Tlaneorenn cvMentH;” JlamopecTy
¥ GUTYMEHH3HHU apreuTy;” AMOUOOTHI-ay T HTCKH-ONTHTCKY aHAE3UHH,” AHIe3MHCKY Opeun;’ AHIe3MHCKH
6peq1/1;8 AHnneHcucKu I/IFHeMOpI/ITI/I;g AHIE3UHCKH ce,upu;lo Aunpesuncku cenpu; ' Mnosecra riuna; —“Terka

TrJIMHa.
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Tab 2 Chemical properties and content of total and easy soluble cobalt in vertisols of Kratovo - Zletovo
volcanic region
Tab6 2. XemuckH OCOOCHOCTH M COIPKUHA HA BKYIICH 1 JIECCHO PAacTBOPIIMB KOOAIT BO CMOJTHUITUTE
Ha KPaTOBCKO-3JICTOBCKUOT BYJIKAHCKH PETHOH

Profile = Horizon Locality Depth  CaCO, pHin Humus ppm Co
numb. incm (pH B0) Total Available
(6p. Ha  (XOpH3OHT) (mnaGounHa H,O nKCl (mocra-
npodE) {noxamarer) BO cm) E (xymyc) (BRymem) HeH)
720 A Batania 0-37 4,93 7,70 6, 90 3,36 12,0 1,0
AC (Barauga) 42-73 19, 76 7,70 7,10 2,14 14,0 0,6
C 73-100 39,09 7,70 7,10 1,38 13,0 1,3
764 A Stubol 0-17 2,89 7,40 6, 70 3,02 7,0 1,1
A (CryGom) 7-32 4,09 7,50 6,75 2,72 9,0 1,1
AC ' 32-48 19,70 7,70 7,00 1,80 8,0 0,5
C 48-110 32,20 7,70 7,10 1, 36 7,0 0,8
734 A Lezovo 0-20 0, 00 6, 40 6, 00 3,32 16,0 1,5
A -(NMesoro) 20-50 0,00 6, 40 5,95 3,25 17,0 1,5
A 50-78 0, 00 6, 40 5,95 2,47 17,0 1,0
AC 78-100 0,00 6,40 5,95 1, 89 16,0 0,9
c 100-120 0,00 6, 50 6, 00 1,51 18,0 0,9
763 CA Pledanci © o 0-20 0, 00 5,70 5,40 4,96 9,0 1,3
A (IInemanm) 20.51 0, 00 5,80 5,40 2,46 8,0 1,0
AC 51-78 0, 00 5,90 3, 50 1,38 10,0 1,1
C 78-120 7,33 7,00 6, 60 a,72 4,0 0,5
15 A Nivi¢ani 0-21 0, 00 6,00 5,60 6,25 4,0 1.3
A (Hmpugapm) 21-39 0,00 6.00 5,60 2,09 50 0,8
A Spancéevo 39-61 0,00 6,10 5,70 1,34 50 0,6
AC . {Cnanueno) 61-80 0,00 6, 60 6, 00 0,97 3,0 0,6
743 A Kukovo 0-25 0, 00 6,10 5, 80 4,73 10,0 2,2
A (KyxoBo) 2560 0,00 615 570 3,50 9,0 2,0
AC 61-80 0,00 6,15 3,70 2,56 7.0 2,1
11 A Vibica 0-25 0,00 6, 30 5,80 4,60 9,0 1,5
A (Bp6uua) 25-50 0,00 6,40 5,90 3,40 10,0 0,9
AC ' 50-61 16, 75 7,50 7,00 2,42 9,0 0,4
C 61-90 42,75 7,70 7,10 1, 16 2,0 1,2
760 A Petrasino 0-20 0,00 6,35 5,80 3,23 7,0 1,5
A (TIleTpammuo) 20-50 0, 00 6, 40 5, 80 2,70 7,0 0,8
A 50-88 0, 00 6, 40 3,90 2,36 7,0 1,1
AC 88-115 37,24 7,60 7,10 1,10 8,0 0,7
C 115-160 36, 34 7,70 7,20 0,61 7.0 0,4
7 A Gorni . 0-250 0,00 6, 50 5,90 3,52 6,0 1,0
A Balvan 25-43 0, 00 6, 50 5,90 3,67 5,0 1,1
A (Topuu 43-60 0, 060 6, 40 5, 80 3,33 7,0 0,9
AC Eampam) 60-72 1,03 7,00 6, 60 2,94 6,0 0,7
C 72-100 39,99 7,70 7,10 1, 44 9,0 1,1
727 A Dolno 0-23 0, 00 6, 30 5,90 4,79 50 0,9
A Trogirci 23-48 0,00 6,40 6,00 3,38 6,0 0,9
AC (Donno 48-66 2,47 7,30 6, 80 1,51 4,0 0,5
C Tporapns) 66-83 17, 14 7,65 7,10 1,24 4,0 0,4
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COOPXWHA HA BKYINEH U JIECHO PACTBOPJIUB KOBAIJIT BO
CMOJIHULUUTE HA KPATOBCKO — 3JIETOBCKUOT
BYJIKAHCKU PET'MOH

Murko TOPIMEB!| i lume TIETKOBCKI?

! HNuctutyT 3a 6monoruja, [IM®, Cxomje 91000, Makenonuja
2 HNuctutyT 32 3emjonenctso, [lenonomku ogaen, Cromje 91000, Makenonuja

PE3VME

HcrtpakyBamaTa Ha COIpXKMHATA HA BKYNIEH W JIECHO PAcTBOPJIMB KOOAIT BO
cMonHuIMTe Ha KpaToBCKo - 31M€TOBCKMOT BYJIKAHCKH PETHOH TH J]aJ10a OBUE PE3YJITaTH:

[TouBure ce cHAOAEHW CO JOBOJHO JIECHO DPACTBOPIMB KOOAIT 3a HMCXpaHa Ha
pactennjata. CO HamanyBame COAPKMHATA HAa XyMyC IO JUIabo4nMHa Ha TpoduioT ce
HaMalyBa HeroBaTa cojapkuHa. Hajeucoka coapxkwuHa jecHo pactBopiuB CO uma
cMoJTHUIaTa Ha ipoduiot 743 moneka HajHUCKA HA IpoduioT 727.

Conpxxunara Ha BKyneH koOant m3HecyBa on 3,00 mo 18,00 ppm. Hajromema
coapxwuHa BKyneH CO coapxar mousute Ha nmpodmior 743 noneka HajMana Ha MPOQUIOT

15,727 u 7.

Mery coapXHHUTE Ha JIECHO pacTBOpiuB U BKyneH CO u pH ogHOCOT conpkuHaTa
Ha KapOOHATH HE ce MPUMETYBa AUPEKTEH OJTHOC.
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