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Soil content of manganese readily available for plants is being de-
termined by several chemical methods but their efficacy for this purpose
is not always adequately proved. It is shown by different terminal
values for the individual methods, leading often to controversial results
[2]. Thus there is a necessity of choosing the most proper method the
results of which would be the best correlated with the results of vegeta-
tive experiments.

This paper presents the results of investigations on dependences
between the soil content of some manganese forms and the concentra-
tion of this trace element in total dry matter of the above-ground parts
of summer rape and field bean, when their vegetation was over. This
correlation was taken as a criterion for estimating the efficacy of the
method applied for determining manganese available for plants.

METHODS

Field and pot experiments with summer rape (Bronowski IHAR
variety) and field bean (Fioletowy Czyzowskich, Major THZ variety)
were carried out, for 4 years, on 8 soils. The soils used for these experi-
ments contained different quantities of total manganese and of its forms
considered as available for plants.

Before sowing plants, the following forms of manganese were deter-
mined in soils:
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— total manganese according to Rinkis method [8],

— soluble in 20%, HCI [5],

— easily reducible according to Jones-Leeper [9],

— active according to Schachtschabel {10],

— soluble in acetate solution according to Baron [1], and
— soluble in water boiling for 5 minutes [4].

Manganese in soil extracts and in plant substance was determined
using colorimetric persulphate method.

RESULTS AND DISCUSSION

In Table 1 the soils are ranged successively according to increasing
content of manganese soluble in water, in order to stress that the re-
maining forms of manganese do not form a similar row. This is proof

Teoble 1

Soil content of ditferent forms of mangenese
and its total quanity in sumwer rape and field vean growr on these soils

. anganese in
Mecha91c pH uanganese in mg/kg soil dry matter Mmg k% dry
Yo. frection malter
soil <0.02 mam
in % S . - . sunmer | field
of soil P acl 1 ‘ 2 4 > ° rape | bean
1 10.3 0.77 €.30 | 0.13 2.6 | 27.3 | 29.0 70 93 11.9 30.6
2 15.5 6.95 0.43 | 0.1 32.1 | 39.5 | 4l.0 100 | 128 11.0 26.9
3 20.7 7.0 | ©.50 | 0.17 | 48.1 | 0.0 | 8.5 | 150 | 135 | 13.7 | 57.9
4 5.1 0.6l 6.29 | 0.19 0.2 13.0 | 13.» 43 | 60 1 14.3 38.7
5 8.8 b.75 5.82 | 0.25 6.0 62.5 | 75.5 275 21 - 66.0
° 4.5 5.75 | 4.69 | 0.35 6.9 10.3 | 50.2 40 112 72,5 | 187.5 !
7 15.5 7.20 6.30 | 0.45 44.7 117.5 |122.5 275 550 102.7 -
8 5.0 5.65 4.60 | 1.00 4.0 15.5 | 14.0 65 145 405.6 -
| - i
summer rape 2.44 |171.c | 271.1 |503.8 748 1083 . ‘
Sum : 631.5 | 587.4
field been 1.24 |129.5 |202.6 :243.5 635 863
) sumzer rape [+0.990% -0.46S | ~0.139 ' -0.169[-0.074 |+0.135
Correletion
coefficient field bean +0.947°-0.537 | -0.427| -0.095|-0.225 | -C.025
!
Commect - mengsnese soluble in water at 5 minutes coiling,

1

2 - weangenese soluble in ecetete extrsct according baron‘s wmethod,
3 - ective manganese, sccording to Schachtschavel,

4 - ready reducitle, accorcing to Jones-Leeper,

manganese solutle in 20% KCI,

mangenese soluble in concentrated H,SO,, according to Rynkis,

o.wm
'

significent st the 1% level of probability.
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of lack of quantitative dependence between the soil contents of water
soluble manganese and of other investigated forms of this trace ele-
ment. No dependence was also found between soil content of manganese
determined by Baron’s method, and active, and easily reducible mangane-
se and the total manganese content in above-ground mass of summer rape
and field bean. In the soils No. 1, 2, 3, 4 and 5, much richer in the manga-
nese forms mentioned above, the concentration of this element in the
tested plants is much lower than in the plants grown on the soils No. 6
and 8 which are much poorer in these forms of manganese. The highest
maganese content in above-ground parts of summer rape was found on
soil No. 8 which was the poorest in manganese determined by Baron’s
method. Correlation coefficients “r” calculated for dependence between
the soil content of manganese determined by Baron’s method and the con-
centration of this trace element in summer rape (Tab. 1 and Fig. 2) and in
field bean (Tab. 1 and Fig. 8) have negative values. Probably the soil con-
tent of manganese determied by this method does not reflect the quantity
of manganese really available for plants. In literature, however, we find
data which ascribe to the Baron’s extract solutio an activity similar to Eg-
ner’s buffer [3]. Our results do not support these data as regards manga-
nese assimilable by summer rape and field bean. Results concerning
manganese active and easily reducible give rise to similar reservations.
Correlation coefficients calculated for active manganese are negative
for summer rape (Tab. 1 and Fig. 3) as well as for field bean (Tab. 1 and
Fig. 9). Negative are also values of correlation coefficients for mangane-
se easily reducible: for summer rape r = —0.169 (Fig. 4) and for field
bean r = —0.093 (Fig. 10). The discussed three forms of manganese did
not show closer dependence betwen their content in soil and total man-
ganese concentration in the tested plants than manganese soluble in 20%/
HCI (Fig. 5, 11) and in concentrated H,SO, (Fig. 6, 12). Ruszkowska
[7] also indicated the lack of correlation between soil content of easily
reducible and total manganese and the concentration of this trace ele-
ment in lettuce leaves. The above mentioned forms of manganese should
not be taken as a basis in determining the need of fertilizing soil with
this element. However, the quantity of active manganese is taken as
a basis for such prediction.

The obtained differences between the content of manganese in the
mentioned plants indicate a distinct and recurring correlation between
soil content of manganese soluble in water and the concentration
of manganese in summer rape (Tab. 1 and Fig. 1) and in field bean
(Tab. 1 and Fig. 7). It is confirmed by the correlation coefficients close
to one.
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Wetter [11], Mc Hargue, Hiltner and Rademacher (cit.
after Roth and Pfaff, [6]) reported similar dependences in oat used
as an index plant.

CONCLUSIONS

Basing on the results of investigations we can draw the following
conclusions:

1. The forms of soil manganese, thought to be available for plants,
are not assimilated in equal degree by summer rape (Bronowski IHAR
variety) and field bean (Fioletowy Czyzowskich, Major THZ wvariety).

2. The soil content of manganese soluble in acetate solution according
to Baron, active according to Schachtschabel and easily reducible accor-
ding to Jones-Leeper did not show correlation with the content of this
trace element in dry matter of above-ground mass of summer rape and
field bean.

3. A highly significant correlation was found between soil content of
manganese soluble in water and the concentration of this element in total
dry matter of summer rape and field bean after their vegetation was
over. Presumably soil content of manganese soluble in water may be
used as a basis for dividing soils into those which require and do not
require fertilization with this trace element, and for evaluating their
need of fertilizing.
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H. KUKURENDA

UTILITE DE CERTAINES SOLUTIONS D’EXTRACTION POUR DETERMINER
DANS LE SOL LE MANGANESE FACILEMENT ASSIMILABLE PAR LES
PLANTES

Chaire de Chimie Agricole et Chaire de la Culture et de Fumage du Sol-Hute Ecole d’Agriculture,
Poznan

Résumé

Les observations avaient pour but de définir l’'utilité de certaines solutions
d’extractions pour détérminer dans le sol le manganése accessible aux plantes. On
détérmina le manganése dans le sol avant les semailles dans les extractions du sol
suivantes:

1) aqueuse avec ébullition de cing minutes [4],

2) d’acétate selon Baron [1],

3) a 209 HCI [5],

4) concentrée de H,SO, selon Rinkis [8]. On détérmina aussi le manganése
actif selon Schachtschabel [10] et pouvant étre facilement réduit selon Jones-
Leeper [9].

On efféctua l’appréciation des méthodes sus-mentionnées en comparant leurs
résultats avec la concentration du manganése dans la masse au-dessus de la terre
du colza d’été (Bronowski IHAR) et des févorole (Violette de Czyzowskich, Major
THZ) aprés que leurs végétation fut terminée, Les plantes furent cultivées dans
huit sols différents en expériences aux champs et en pots pendant quatre ans.

On effectua le choix des sols pour les observations en prenant en considération
la plus grande différenciation de leur teneur en formes de manganése sus-men-
tionnées.
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En résultat des observations de quatre années on constata seulement une réelle
corrélation entre la teneur du sol le manganése aqueuse avec ébullition de cing
minutes, et la concentration du manganése dans la masseau dessus du plante cultive,
apres achévement du vegetation (table 1 et dess. 1, 7). La contenu en sol des restes
formes le manganése ne demontra pas réel du correlation (dess 2, 3, 4, 5, 6, 8, 9, 10,
11, 12). La correlation pour eitees formes du manganése est negative (table 1).

H. KUKURENDA

EIGNUNG EINIGER EKSTRAKTIONSLOSUNGEN ZUR BESTIMMUNG DES FUR
DIE PFLANZEN LEICHT AUFNEHMBAREN MANGANS IM BODEN

Lehrstuhl fir Agrochemie und Lehrstuhl fiilr Ackerbau und Diingung, Landwirtschaftliche
Hochschule zu Poznan

Zusammenfassung

Zweck der Untersuchungen war, die Eignung einiger Ekstraktionslosungen zur
Bestimmung des fiir die Pflanzen leicht aufnehmbaren Mangan im Boden abzu-
schitzen. Das Mangan wurde in den Boden vor der Pflanzensaat in folgenden Bo-
denauszligen bestimmt:

1) Wasserauszug nach 5 min. Kochdauer [4],

2) Azetatauszug nach Baron [1],

3) Auszug in 20%, HCI [5],

4) Auszug in konzentrierter H,SO, nach Rinkis [8].

Es wurde auch aktives Mangan nach Schachtschabel [10] sowie leicht reduzier-
bares Mangan nach Jones-Leeper [9] bestimmt.

Die Bewertung der obengenannten Methoden wurde auf Grund eines Vergleiches
deren Ergebnisse mit der Mangankonzentration in ganzer oberirdischen Masse des
Sommerrapses (Bronowski IHAR) und der Pferdebohne (Fioletowy Czyzowskich),
nach Beendingung der Vegetation derselben, durchgefiihrt. Die Pflanzen wurden
auf acht verschiedenen Bodentypen in Gefass- und Feldversuchen 4 Jahre hindurch
angebaut. Die Wahl der Boden fiir die Untersuchungen wurde unter Berlicksichti-
gung der hochsten Differenzierung der obengennannten Manganformen in denselben
durchgefiihrt (Tab. 1).

Auf Grund der vierjiahrigen Untersuchungen wurde eine signifikante Korrela-
tion nur zwischen dem Gehalt des im Wasser nach dem 5 min. Kochen auflosbaren
Mangans und der Mangankonzentration in ganzer oberirdischen Masse der unter-
suchten Pflanzen nach Beendigung der Vegetation derselben (Tab. 1 und Abb. 1, 7)
festgestellt. Der Gehalt der sonstigen untersuchten Manganformen in den Bodden
wies keine signifikante Korrelation auf (Abb. 2, 3, 4, 5, 6, 8, 9, 10, 11, 12). Die
Korrelationskoeffiziente zeigten fiir diese Manganformen negative Werte (Tab. 1).
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PRZYDATNOSC NIEKTORYCH ROZTWOROW EKSTRAKCYJNYCH
DO OZNACZANIA W GLEBIE MANGANU LATWO DOSTEPNEGO DLA ROSLIN

Katedra Chemii Rolnej i Katedra Uprawy i Nawozenia Roli WSR, Poznan

Streszczenie

Badania mialy na celu okreS§lenie przydatno$ci niektérych roztworéw ekstrakceyj-
nych do oznaczania w glebie manganu dostepnego dla ro$lin. Mangan oznaczano
w glebach przed siewem roslin w nastepujacych wyciggach glebowych:

1) wodnym przy 5-minutowym gotowaniu [4],

2) octanowym wg Barona [1],

3) 20-procentowym HCI [5],

4) stezonym H,SO, wg Rinkisa [8].

Oznaczono réwniez mangan aktywny wg Schachtschabela [10] oraz tatwo ule-
gajgcy redukcji wg Jones-Leepera [9].

Oceny wymienionych metod dokonano porownujgc ich wyniki z koncentracja
manganu w calej masie nadziemnej rzepaku jarego (Bronowski IHAR) i bobiku
(Fioletowy Czyzowskich, Major THZ) po zakonczeniu ich wegetacji. Rosliny upra-
wiano na o$miu réoznych glebach w do$§wiadczeniach wazonowych i polowych w okre-
sie 4 lat. Doboru gleb do badan dokonano uwzgledniajac jak najwieksze zrozni-
cowanie w nich zawarto$ci wymienionych form manganu (tab. 1).

W wyniku czteroletnich badan stwierdzono jedynie korelacje istotng miedzy
zawarto§cia w glebie manganu rozpuszczalnego w wodzie przy pigciominutowym
gotowaniu a koncentracjg manganu w calej masie nadziemnej badanych roslin po
zakonczeniu wegetacji (tab. 1 oraz rys. 1 i 7). Zawarto§¢ w glebach pozostalych
badanych form manganu nie wykazata istotnej korelacji (rys. 2, 3, 4, 5, 6, 8, 9, 10,
11, 12). Wspoélczynniki korelacji dla tych form manganu posiadaja warto$ci ujemne
(tab. 1).

X. KYKYPEHIA

IIPUTONHOCTE HEKOTOPLIX OJSKCTPAKTOPOB [JIJd OIIPELEJEHUA
B IIOYBE MAPTAHIIA JETKO JOCTVYIIHOTO IJiI PACTEHUM

Kadenpa Arpoxummy mn Kadeapa ATPOTEXHUKM U YaobpeHus
Bricuiaa CenbcKoxo3AiicTBeHHaA IIkona, ITo3HaHb

Pe3wue

ITeapro macienoBaHMit OblIa OLEHKA IIPUIOAHOCTM HEKOTOPbIX SKCTPArmMpyrolmx
PacTBOPOB IJIA OIpejeseHMA IIOYBEHHOrO Maprasdiia JOCTYIIHOrO AJA pacreHwuit. Ile-
pen IOCEeBOM PACTEHMI OIpeJesisjy MapraHell B CJIeAYIOLIMX ITOYBEHHLIX BLITANKKAX:

1) BogHOM npM 5-MMHYTHOM KunadeHmm [4],

2) anerarHon no Bapony [1],

3) 20°% HCI [5]

4) gouueHtpupoBanHoit H.SO, no Punkncy [10].
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Onpenenanyu TaKKe aKTHMBHbIM maprarern no Illaxrtuabemio [10] u Jerko mnox-
narlmMiics BOCCTAHOBJIEHMIO Maprasel 1o IxkoHec-Jlemepy [9].

OLeHKY BBbILIEHA3BaHHBIX METOJOB IIPOBOAMJYM CpPaBHMBasg MX DPE3YyJbTAaThbl
C KOHIIEHTpalMell MapraHua B HaA3eMHOM Macce sapoBoro pamca (BpoHoBcku MXAP)
U KOpMOBbIX 60608 (I'i1osieToBbI UbIXKOBCKMX, Mariop TX3) nocjie OKOHYaHMA UX Be-
retauuy. PacTeHyMsa BbIpalMBAJIM Ha BOCHBMM Pa3iIMYHBIX IIO0YBAaX B BereTalMOHHBIX
¥ TIOJIEBBIX ONBITaX B TedeHue 4yeTbIpeX JieT. IIoYBbI AJA MCCIENOBAaHUI BbIOMpaNm
c yuerom Hamboablient auddepeHIMaMM COmepKaHMA Ha3BaHHBLIX (HOpM MapraHua
(tab. 1).

B pesyabraTe 4-J€THMUX MCCIEAOBAHUI YCTAHOBJIEHA CYILLUECTBEHHAd KOppPensumsa
TOJILKO MEXKAY COJepiKaHMeM B TIOYBEe MapraHia PacTBOPMMOIO B BOZEe IIPU IATUMU-
HYTHOM KMIIAYEHMM ¥ KOHLIEHTpalMeil MapraHila B HAA3€MHO} Macce MccJiefOBaH-
HBIX pacTeHuil Iocje OKOH4YaHmA Bererauuy (tab. 1 u puwc. 1 1 7). CopepmxkaHue
B II0YBe OCTaJBbHLIX (DOPM MapraHila He BbIABUJIO CYLLUECTBEHHO} Koppenaauum (puc.
2,3,4,5,6, 8,9, 10, 11 n 12). KosacdduimeHnTs! Koppeaanun ajas 3Tux ¢oopM MapraHua
LAT OTpMLATeJbHble BeJINYMHBI (Tab. 1).



