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THE Und CONVERSATORY DEVOTED TO THE 
PROBLEMS OF TRACE ELEMENTS IN AGRICULTURE

While opening the meeting, the Chairman of the Committee on Soil 
Science and Agricultural Chemistry — Prof. Dr. Kazimierz Boratyński, 
said, among others, as follows:

Since the last Conversatory held in 1966 in Poznań, a significant 
growth of interest with the trace elements problem is observed, of which 
a great number of publications in this domain concerning not only crop 
production, but also animal husbandry, can bear evidence”.

The program of this Conversatory differs from the previous one in 
that respect that now only Polish achievements in this domain are pre
sented, both in general reports and communications. Also the thematics 
range was extended over the problems concerning animal husbandry 
as well as over the question of possibility of production in Poland of 
the trace element fertilizers (microfertilizers).

A criterion of interest with and significance of the problem can be 
participation at the Ilnd Conversatory of 154 persons representing aca
demic schools, specialistic research institutes and practical farming.

Below the summaries of 6 main reports delivered at this meeting 
are published. After each report a discussion of reports and communi
cations on the theme dealt with in the report is described.

Report I

B. D O B R ZA Ń SK I, J. GLIŃSKI

PRESENT STATE AND TRENDS OF FURTHER INVESTIGATIONS ON THE 
CONTENT OF TRACE ELEMENTS IN POLISH SOILS

S u m m a r y

The literature on the subject of trace elem ents in Polish soils com prises about 
200 item s. In it total content of trace elem ents in m ineral soils of low lands and 
uplands is characterized rather w ell. Rendzina and hydrogenic soils as w ell as
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soils of m ountain areas w ere investigated  for the trace elem ent content in an 
unsatisfactory way.

Most works deal w ith  the content in Polish soils of Mn, Cu an E. To a le s 
ser degree the content of Ti, Mo, Co and Ni was investigated, and only in several 
w orks other elem ents, like Sr, Ba, Cr, V, Zn, Pb w ere taken into consideration.

W hile determ ining total trace elem ents content in soils, the attention was 
paid to the factors influencing their amount and distribution in soil profiles. 
These factors w ere: parental rock, m echanical com position, soil-form ing process, 
area topography and kind of utilization.

For the needs of Polish agriculture the solutions of extracts for determ ining  
Cu, Mn, Zn, Mo, Co and В have been determ ined, w hat enables to get comparable 
results by different authors. The works on common extraction solution for several 
trace elem ents are in progress.

Investigations of the relationship betw een soil and plant under v iew -point of 
trace elem ents content w ere carried out on a sm all scale; they concentrated m ainly  
on grassland vegetation.

Modern m ethodics of determ ining trace elem ents in soil have been itroduced. 
Beside com m only applied colorim etric m ethods, m icrobiological, spectrographic and 
atom ic absorption methods have been developed.

As the trends of further works on trace elem ents in P olish  soils fo llow ing  
ones are proposed:

1. Investigations of the changes of trace elem ents in soils, w ith  particular 
consideration of the factors causing their m obilization or rétrogradation.

2. Investigation of hum an activity influence on trace elem ents content in 
soils and liv ing organism s (effect of fertilizers, industrial w astes, air and w ater  
contam inants, etc.).

3. D eterm ination of relationship betw een trace elem ents content in soil, plant 
and anim al organism.

4. D eterm ining, on the basis of strict experim ents, the form s and rates of 
m icrofertilizers for particular crops, depending on crop, soil kind and basic ferti
lization.

5. A daptation of new  m ethods and apparatus sets for determ ining trace e le 
m ents in soil.

D ISC U SSIO N  OF COM M UNICATIONS CONNECTED W ITH REPORT I

The them atics of investigations being carried out at present, concerning the 
occurrence of trace elem ents in soils and the influence of particular cultivation  
m easures on the content of trace elem ent form s available to plants, w as discussed  
in 9 com m unications.

C z a r n o w s k a  (page 25), w h ile  investigating 22 soil proifles developed of
boulder loam s originating from the M azow iecko-Podlaska low land, has proved
that total m anganese, copper and m olybdenum  content in upper horizons (with 
a considerable sand adm ixture) w as distinctly less than that in deeper horizons. 
Such regularity did not occur in the case of zinc. A  sign ificant positive relation
ship betw een percentage of clayey particles in the soils investigated and total 
copper (r =  0.83) and m olybdenum  (r =  0.82) content, has been found.

The investigation on Mn, B, Cu, Mo and Zn content in arable layer of soils 
in the Olsztyn voivodship, carried out by the Agrochem istrv Station, are presented
in the com m unication of P a l e c k a  (page 31). Basing upon ever lö thousand
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determ inations and applying negative bonitation after Riehm , the authoress has 
proved that the soils investigated  are m ost abundant in available m anganese (34% 
of soils w ith  low  Mn content), then in zinc (58%) and least abundant in copper 
(66%), m olybdenum  (68%) and boron (69%). A lso statistica l elaboration of the re 
sults obtained is presented by the authoress, w ith particular consideration of r e 
lationship betw een the occurrence of soluble trace elem ent form s on one hand, 
and pH and m echanical com position of soils on the other.

In the 20 chosen soils of the Lublin voivodship the content of available Mn, 
Cu and Mo forms w as investigated by R u s z k o w s k a  and L y s z c z  (page 63). 
In the investigations, beside of the operative extraction m ethods, also vegetation  
tests w ere applied, in particular: for m anganese — lettuce, for m olybdenum  and 
copper — cauliflow er seedlings. A satifactory accordance betw een both the tests 
was stated only in the case of m olybdenum . A vailable m olybdenum  content in 
soils of the Cracow voivodship was investigated  also by G o r l a c h  and C o m p a 
ra  (page 39). In th is region the soils deficient in available Mo can be found  
rather often. Most of them are of acid reaction (pH in KC1 below  5.6). A posi
tive relationship betw een the m olybdenum  concentration in red clover plants and 
the available m olybdenum  content determ ination according to the so-called  “m o
lybdenum  num ber”, has been stated. M olybdenum  availabity in soils, according  
to the authors, can be im proved by liming.

The correlation betw een B, Cu, Mn, Mo and Zn occurrence in soils and in  
a number of crops w as investigated by S t r a h l  (page 69). A  positive correlation  
has been found by the author only betw een Mn content in soil and lucerne.

The influence of organic and m ineral fertilization  on Mn and Cu dynam ics 
in light soil w as investigated in field  experim ents by A d a m u s  and K o z ł o w 
s k a  (page 45). On the basis of 2-year experim ents the highest Mn content in 
soil w ith  m ineral fertilization, at insign ificant seasonal fluctuations, has been  
found by them.

A vailab le Cu content in soil m aintained, as a rule, at the sam e level, irrespec
tive on fertilization.

L im ing effect on boron content in soil and action of the boron added in  
form  of fertilizer w as investigated  by B a r s z c z a k  in  fie ld  and pot experim ents 
(page 75). It has been found by the author that m any-year system atic lim ing  
does not result in any drop of w ater-solub le В in so il, contrary to the general 
opinion. One of the causes can be bringing В w ith the lim e fertilizers, since 
according to the analyses carried out by the author, the В content in these fer t i
lizers ranged from  5 to 21 ppm.

G r e i n e r t  (page 57), in his com m unication concerning investigations on 
cobalt content in soils of the Pom orze Zachodnie region, has proved that the 
solubility  of thÜs elem ents increased in soils along w ith m oisture content and 
subsoil acidity increase, w hile the sorption capacity grew  along w ith the environ
m ent tem perature increase. The fertilization w ith cobalt nitrate and sodium ver- 
senate application increased the content of this elem ent in plants.

S a p e k  (page 51) reports about binding copper, m anganese and zinc by hu
mus substances, presents the m ethod of saturation of hum us extracts w ith  the 
above trace elem ents and describes physical properties of the preparations 
obtained. He is of opinion that Mn and Zn are bounded in m illi-equ iva len t  
am ounts equal to NaOH, w h ile  Cu is bounded in tw ice higher amounts.

Worked out by E. Roszyk
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Report 11

К . BO RATYŃSK I, E. ROSZYK, M. ZIĘTECKA

THE PRESENT STATE OF INVESTIGATIONS ON THE DEMAND FOR  
MICROFERTILIZATION OF CROPS IN POLAND

S u m m a r y

A num ber of pot experim ents on m icrofertilization of crops w as carried out 
in Poland. H ow ever, these experim ents can be regarded as at m ost prelim inary
stage for recognition of the m icrofertilization effect.

On the other hand, few  experim ents w ere carried out in Poland, w hich  
could authoritatively answ er the given  questions. The m aterial the latter ex p e
rim ents, published in not more than 50 issues, has been divided into particular
groups depending on crops fertilized  w ith trace elem ents.

M ost experim ents w ith  cereals w ere carried out on peat, at w hich a favourable  
effect of fertilization  of oats and barley w ith  copper has been found. Sporadic 
works concerned seed fertilization as w ell as lim ing and farm yard m anure effect 
on trace elem ents availability  to plants cultivated  on m ineral soils.

In several works w ith  potatoes a favourable effect on yield  m agnitude and 
starch content has been found by the authors. The m icrofertilization in form  of 
spraying at the rates equal to those brought into soil resulted in intoxication of 
plants. The boron, m anganese and copper rates approxim ating the nutrient require
m ents show ed no toxic effect, but, on the other hand, they did not lead to any 
changes in the yield of tubers.

M ost fie ld  experim ents w ere carried out w ith root crops, particularly w ith  
sugar beets. W hile describing the results of over 220 experim ents on sugar beet 
fertilization  w ith B, Mn, Cu and in  m any cases also w ith  Zn, carried out in d iffe 
rent clim atic and soil conditions of Poland, the authors prove a favourable effect 
of these trace elem ents, expressing itself in term s of sugar percentage increase, 
yield  increm ent of roots and leaves and health im provem ent of plants.

Favourable effects w ere observed also at chickory fertilization  wiith trace 
elem ents.

On the subject of fertilization  of legum es w ith boron and m olybdenum  10 
works have been published. A ll the authors are unanim ous as to a favourable  
fertilizing effect of the above trace elem ents.

Some experim ents concerned fertilization  of hops w ith zinc as w ell as of hemp  
and tobacco w ith  copper.

! As it is evident from the above survey, the works on this subject are few  
and of d ifferent detailed them atics. Due to the fact they w ere not connected w ith  
determ ination of particular trace elem ents in soil and plant, there is a lack of 
foundations for w orking out a synthesis or drawing general conclusions for practi
cal farm ing.

How ever, it m ight be hoped that w ith  regard to growth of linterest in this 
problem , of w hich  the establishm ent of a num ber of field  experim ents in m any  
research centres can bear evidence, a broader enlightm ent of the requirem ent of 
trace elem ents as fertilizers in practical farm ing w ill be possible.
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D ISC U SSIO N  OF COM M UNICATIONS CONNECTED W ITH REPORT П

K r a u z e  and B a r t n i k  (page 89), basing on the ironm anganese ratio in 
plant, draw the conclusion concerning soil abundance in available m anganese  
forms. They have found that the content both the elem ents in plants depends on 
soil reaction and individual plant properties.

A m icroplot experim ent on sandy soils on the effect of m icrofertilization on 
the content of particular trace elem ents ,in soil and plants w ere carried out by 
S z u k a l s k i  and Z e m b a c z y ń s k a  (page 103). The experim ental has proved 
that the m icrofertilization caused no significant differences in  yield m agnitude, 
contributing, how ever, to an increase of available form s of Mo, Cu and Zn in 
soil and of Mo, Zn, В and Mn in  plants.

G w i z d e k  (page 109) investigated in pot experim ents w ith peat the copper 
content in A byssinian colew ort at its particular growth stages. It has been proved 
by the author that the Cu fertilization  resu lted  in an increase of the yields of 
dry m atter and of fruits. The Cu content increase in  plants did not depend on 
their age and the organ analyzed. The Cu accum ulation in plants was taking 
place throughout the w hole grow ing season.

The m anganese, copper and m olybdenum  content in straw  of w inter cereals 
from the Zielona Góra voivodship territory w as investigated  by I g n a t o w i c z  
and Ż m i g r o d z k a  (page 113). In particular rye varieties certain differences in 
Cu and Mn content, and in w heat — only in Cu content, have been found by the 
authors. No differences in m olybdenum  content have not been noted.

K o t e r ,  B a r d z i c k a  and K r a u z e  (page 117) investigated zinc content in 
crops in the Olsztyn voivodship. The highest Zn content has been found in hay 
of legum e m ixtures, the least one — in w heat straw. Insufficient Zn amounts arc 
often observed in m eadow  hay, sugar beets, rape and wheat.

The effect of fertilization w ith  boron, m anganese and m olybdenum  on taking  
up these elem ents by barley and their content in soil w as investigated  by C z u b a  
(page 125). M anganese and boron, even at higher application rates, did not cause 
any increase of their content, w h ile  the m olybdenum  content increased m arkedly  
under the in fluence of fertilization  w ith  this elem ent. High В and Mo rates 
contributed to a content increase of these elem ents in soil.

K a b a t a - P e n d i a s  (page 129), basing on her experim ents, has proved that 
the trace elem ents distributed over the w hole soil profile can play a significant 
role in plant nutrition.

K o t e r ,  K r a u z e  and B a r t n i k  (page 133) investigated the sym ptom s of 
iron, m anganese, boron, m olybdenum  and copper deficiency in a num ber of crops. 
The aim of 'these investigations was to prepare colour sets for the atlas.

An influence of m any-year unchanged m ineral fertilization  and lim ing on 
m anganese content in plants and active Mn in  soil was investigated by G ó r a l 
s k i  (page 149). He has proved that lim ing applied every 4 years caused a drop 
of Mn content in so il and plants. H ow ever, the Mn fertilization contributed to 
a yield increase.

S z u k a l s k i  and S i k o r a  (page 153) present the results of investigations  
carried out by -the Institute for Soil Science and C ultivation of P lants (IUNG) 
w ithin the fram es of territory experim ents in 246 points on different, m ainly  
m edium  heavy, sliightly acid soils. Boron, «manganese, copper, zinc and m olybde
num fertilization  of cereals, potatoes, sugar beets, a lfa lfa  and clover resulted in 
a part of the experim ents in statistically  proved yield  increm ents. The authors
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stress, how ever, that the content of available trace elem ent form s in so il wTas 
not the only factor determ ining the reaction of plants to fertilization.

In the fie ld  experim ents carried aut by B o r a t y ń s k i ,  R a b i k o w s k a ,  
W i l k  and Z i ę t e с ka (page 161) on sandy and loam y soils in a good culture, 
copper, m anganese, m olybdenum , zinc and boron w ere applied in form  of su lp ha
tes or chelates. Cereals, horse beans, clever, a lfa lfa  and sugar beets w ere fer t ili
zed. No yield  increm ents w ere found.

A lso N i к 1 e w  s к i (page 165) investigated the fertilization effect w ith  copper, 
m olybdenum  and boron on crop yields in  pot and fie ld  experim ents. The author 
has found that the copper effect on peat soils depends on therm ic conditions and 
m icroflora activity. Boron effect depends, too, on m eteorological conditions. Mo
lybdenum  after 6-year application at the rate of 1.5 kg of am m onium  m olybdate  
per hectare and year exerted a harm ful influence on crop yields.

N o w o t n y - M i e c z y ń s k a  (page 175), basing on her pot experim ents w ith  
seradella, has proved that m olybdenum  succours the sym biotic apparatus in pre
sence of even high m ineral nitrogen amounts.

The effect of irrigation w ith  sew age on B, Co, Mn, Cu, Mo and Fe content 
in soil and plants w as investigated by B i e r n a c k a  (page 177). She has conclu
ded that the trace elem ents content in soil and plants depends not only on the 
number of irrigation years and abundance o f sew age in these elem ents, but also 
on other habitat factors, like soil reaction, m eteorological conditions, etc.

Worked out by E. Roszyk

Report III

J. W ALCZYNA, H. OKRUSZKO

PRESENT STATE OF INVESTIGATIONS IN POLAND ON THE CONTENT OF 
TRACE ELEMENTS IN GRASSLAND VEGETATION AS WELL AS PROJECTS 

AND NEEDS FOR THE NEXT FUTURE

S u mma r y

The analysis of works published hitherto in Poland (50 literature item s) show s 
that organic soils are poor in trace elem ents w ith  regard to the origin and struc
ture of these soils. Som e of the trace elem ents are strongly absorbed by the above 
soils, particularly by the hum us substance form ing in the course of hum ification, 
w hat increases the deficiency of these elem ents for vegetation  needs. Organic 
soils w ith  a high silt adm ixture are som ew hat richer in trace elem ents.

In grassland vegetation considerable deficiencies of copper and cobalt, and 
less ones of iron, m anganese, zinc and m olybdenum , have been found. Am ong  
the grassland vegetation  legum es, herbs and som e w eeds are richer in trace 
elem ents, w h ile  poorer are grasses.

It has been found that under the in fluence of high NPK fertilization  a sim pli
fication  of specific  com position of grassland sward takes place, w ith  sim ultaneous 
regression of legum es and herbs. It results eventually  in a fodder w orsening w ith
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regard to trace elem ents content. The results of few  trials w ith  m icrofertilizers 
show  that by fertilization  of grasslands w ith  trace elem ents the fodder value  
can be im proved, w hat consequently prevents the occurrence of diseases in cattle 
and sheep.

Report IV

R. RYS

IS THERE IN POLAND THE PROBLEM OF TRACE ELEMENT DEFICIENCY
IN ANIM ALS

S u mma r y

The occurrence of trace elem ent deficiencies in anim als is observed in m any 
countries. W hile considering the causes of these deficiencies, the link  betw een  
soil, plant and anim al m ust be explained. The m ost frequent cause is an in su ffi
cient content of these elem ents in soil. The supply of anim al organism  in trace 
elem ents is determ ined by such factors, as pH of soil, precipitation am ount m i
neral fertilization, occurrence of excessive am ounts of antagonistic elem ents, oc
currence in plants of particular elem ents in less availab le forms, vegetation  kind, 
anim al sensitiveness, etc. T hese factors can result in deficiency occurrence even  
in abundant soils.

D eficiency estim ation of trace elem ents can be m ade on one hand on the 
basis of their content determ ination in fodder, in spite of different boundary  
values assumed by particular authors; on the other hand, the supply of anim al 
organism in these elem ents can be estim ated by their determ ination in tissues or 
organic liquids. Thus, e.g. for copper, it is at best to determ ine its content in 
liver, w h ile  in the case of m anganese a good index is hair coat, and for cobalt — 
the vitam in B 12 leve l in blood serum.

F ew  Polish works deal w ith  the problem of trace elem ents in farm  anim als. 
They prove a deficiency of copper, m anganese, cobalt and iodine also in our 
country. It can be evidenced by a low  conten t of these elem ents in fodder, the 
disease sym ptom s accom panying these deficiencies and a positive reaction of an i
m als to addition of lacking trace elem ents to fodder ration.

It seem s that apart from the necessity of further investigations, m ainly of 
recognizing character, an application of suitable m ineral m ixtures or licks en ri
ched in trace elem ents m ust take place on the suspected areas. An attention has 
been drawn to an incorrect com position of m ineral m ixtures of the “M ikro” type, 
being applied in  Poland.

D ISC U SSIO N  OF COM M UNICATIONS CONNECTED WITH REPORTS П1 A N D  IV

N o w a k  (page 197) in his com m unication discusses the copper, m anganese, 
m olybdenum , cobalt and ;zinc content in hays originating from  d ifferent regions 
of this country and analyzed by the Agrochem istry Stations in 1970. W hile com
paring the values obtained w ith  the assum ed critical contents of particular trace 
elem ents in fodder, the author has proved in m any cases a deficiency of Cu 
and Mo. The deficiency of Co, Mn and Zn has been found in about 10% of 
sam ples.
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The Mn and Cu content in raw  fodders' from  the Koszalin voivodship was 
investigated by S a p e k  (page 205). Basing on the synthesis of results expressed  
in term s of abundance intervals after Nehring, the author draws the conclusion  
that raw fodders produced in the voivodship m entioned do n ot show  any Mn 
deficiencies, being, on the other hand, rather deficient in Cu.

The content of the above elem ents in soil and plants w as investigated  by  
Z e m b a c z y ń s k i  (page 209). On the basis of the 3-year experim ents the 
author comes to the conclusion that h'igh m ineral fertilization  at intensive u tili
zation of pastures cause sim ultaneously quicker soil exhaustion of available Mn 
and Cu forms. The rate of these changes is  different, depending on soil and 
clim atic conditions and utilization intensity.

K o t e r  and B a r d z i c k a  (page 217) in their 4-year field  experim ents on 
alluvial m uck soil investigated the effect of fertilization w ith  boron, copper, 
m anganese and zinc on yield  and quality of m eadow  hay. The results obtained  
prove a favourable effect of Zn and Mn fertilization on hay yield. It has been  
stated, too, that the applied trace elem ents facilitated  the NPK  uptake by plants 
and caused their content increase in hay.

Also B o r k o w s k i ,  C z u b a  and P r e ś  (page 233) investigated boron, cop
per, m anganese, m olybdenum  and zinc content in the system  of so il-p la n t-a n i
mal. The respective experim ents w ere carried out on the Sudetes m ountains area. 
The results obtained have proved that the content of soluble trace elem ent 
form s in soils depends to a considerable degree on parental rock, at w hich Mn 
and Zn content in upper layer correlates w ith the organic m atter content. The 
content of the trace elem ents investigated  in plants show ed only slight flu ctu a
tions; only high m ineral fertilization  caused an increase of Mn and Zn content. 
A certain relationship  has been found betw een  Mn content in fodder and in  
hair coat of cows.

With the investigations of copper, m olybdenum  and zinc effect on digestib i
lity and availability  of protein and on body w eight gain in rats dealt K o r e -  
l e s k i  (page 241). The results obtained confirm ed the relationship betw een m i
neral and protein m etabolism  in anim al organisms.

Too low  or too high percentage of the trace elem ents investigated  influenced, 
according to the author, the digestibility  and availability  of protein in anim al 
organism.

A phenom enon of w orsening health state of anim als in som e Pom orze Za
chodnie regions com pelled К  a w  ę с к i (page 245) to take up the experim ents 
on the deficiencies of som e trace elem ents, particularly of cobalt, m anganese and 
zinc, in fodders. The Co and Mn deficiencies in the sum m er feeding period, and 
in the regions of brown soils — also Zn deficiencies, w ere confirm ed by these  
experim ents. In the w inter season, w hen feeding anim als w ith industrial concen
trates, an insuffic ient covering of Co requirem ent in cattle w as observed.

R y ś ,  K a w e c k a  and K u m a l s k a  (page 239), w hile investigating w itam in  
B 12 synthesis in  the sheep rumen contents, have found that cobalt exerts a
stim ulating influence on this synthesis, at w hich 1 kg of cobalt per day per 
1 head seem s to be optim al for the synthesis. An increased Co atnount in the
daily ration (50 mg per head) does not influence significantly the synthesis
intensity.

A positive relationship betw een w itam in B i2 content in rum en and its con
tent in serum  has been found.
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Frequent disease sym ptom s in the Koszalin voivodship in sheep and cattle, 
expressing in thyroid gland increase, inclined E w y ,  B o b e k ,  K a m i ń s k i ,  
P r y s k a  and S t y c z y ń s k i  (page 249) to take up the investigations of iodine 
content in w ater and cow  m ilk. The sam ples w ere taken in  the region of southern  
voivodship and of the B iałystok voivodship. A  high correlation coefficient 
betw een iodine content in w ater and m ilk  has been found. An iodine deficiency  
has been stated in som e m ountain regions of the Cracow, Rzeszów and W rocław  
voivodship.

Worked out by E. Roszyk

Report V

J. R. STARCK

PRESENT STATE OF INVESTIGATIONS IN POLAND ON THE DEM AND FOR  
M ICROFERTILIZATION OF HORTICULTURAL CROPS AND DETERMINATION  

OF FURTHER TRENDS OF THE RESPECTIVE RESEARCH WORKS

S u m m  a r y

In Poland very few  experim ents w ere carried out h itherto on the effect 
of m icrofertilizers on yields of horticultural crops. As far as vegetables are 
concerned, these experim ents w ere restricted m ainly to peat soils. In the exp e
rim ents in question a y ield  increase o f spinach, edible beets and onion w as 
obtained at joint fertilization w ith  copper, m anganese and boron. C auliflow ers 
cultivated  on low  peat show ed a positive response to m olybdenum , and lettuce —  
to copper fertilization. The seedlings of vegetable crops cultivated  on high peat 
show ed the strongest response to m olybdenum  and m uch w eaker one — to 
copper fertilization. On m ineral soils in several cases yield  increase of vegetables 
has been found under the m icrofertilization effect.

The works concerning m icrofertilization of fruit trees and berry shrubs w ere  
confined m ainly to supply estim ation of plants on the basis of soil and plant 
analyses. In the Polish literature the few est are the item s concerning the demand  
for m icrofertilization of decorative plants.

The research w orks concerning supply of horticultural crops in trace elem ents 
on the basis of p lant m aterial and soil analyses are being carried out at present 
and planned for the n ext future. The m ethodics of trace elem ents content d e
term ination in plants ought to be developed and standard values for indicative  
parts of plants established. It w ill be necessary to establish in further in vesti
gations concrete m icrofertilizer rates required for bringing soil to a satisfactory  
state of abundance.

D ISC U SSIO N  OF COM M UNICATIONS CONNECTED W ITH REPORT V

N o w o s i e l s k i ,  K o c i a ł k o w s k i  and P r a c z  (page 257) investigated the 
effect of fertilization  w ith  zinc sulphate on 2 cabbage varieties in  a 4-year field  
experim ent. The investigations w ere aim ed at determ ination of the above elem ent
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in indicative plant parts .(older external leaves) proving either insu ffic ien t or
excessive nutrition w ith  zinc. The deficiency lim it laynig below  50 ppm w as not 
reached in the experim ent. Upper lim it w as defined as 300 ppm.

With the m ethods of determ ining the fertilizing requirem ents of apple trees 
dealt K ł o s s o w s k i  (page 269). The respective investigations w ere carried out 
over the б-year period in  380 orchards in different P oland’s regions.

The author concludes that the m ost usable m ethod consists in determ ining
boron content in fruits. For mass experim ents, how ever, the analysis of leaves  
as less labour-consum ing one, is recom m ended, at abandoning the determ ination
of w atersoluble boron content in soil, since determ ining fertilizing requirem ents
in such a w ay does not lead to any positive results.

The analysis of leaves in 38 apple-tree orchards has been perform ed by 
P i e p r z o w s k a  (page 275), w hile determ ining m anganese, iron, copper, zinc 
and boron content. The content of these elem ents has been determ ined also in 
soil. Basing on the results obtained, the authoress has proved that 60% of orchards 
suffer from  iron and m anganese deficiencies. A pple trees in m ost orchards suffer  
also from boron and copper deficiencies. In the investigations no relationship  
betw een Mn, Cu and В content in soil and in apple tree leaves has been found.

Worked out by E. Roszyk

Report VI

B. MACHNICKI, A. W INIARSK I, Z. M ALCZEW SKI

PRESENT POSSIBILITIES OF PRODUCTION OF MICROFERTILIZERS 
IN  POLAND AGAINST THE BACKGROUND OF WORLD-WIDE SITUATION

AND TRENDS

S u mma r y

A survey of existing possibilities of the production of m icrofertilizers in 
Poland against the background of the present w orld-w ide situation is given.

D ifferent m icrofertilizers occurring in form  of salts and oxides or in m ore 
effective chelatic form s and m icrofertilizer glazes, are discussed.

Technologic problem s connected w ith  introduction of trace elem ents into  
m acrofertilizers and in fluence of particular trace elem ent form s on the quality  
of basic fertilizers are presented.

The possibilities of introduction of trace elem ents into liquid nitrogen and  
compound fertilizers are considered. In relation to the latter m ore attention is 
paid to com plex properties of polyphosphates.

It is foreseen that the hom e production w ill be probably based on chelatic  
m icrofertilizers as w e ll as on d ifferent glaze types and som e industrial w astes  
containing trace elem ents.



Summary 381

Discussion of communications concerning the theme:
INV E ST IG A TIO N S ON TRACE ELEM ENTS CONTENT IN FARM YARD M ANURE

S u mma r y

К о t e r and K r a u z e  (page 291) determ ined the content of particular trace 
elem ents in 40 farm yard m anure sam ples taken in 20 farm s of the Ostróda coun
ty, O lsztyn voivodship. It has been found that fresh farm yard m anure contains, 
on the average, 50 ppm of m anganese, 18 ppm of zinc, 5.5 ppm of boron, 5 ppm  
of copper, 0.68 ppm of m olybdenum  and 0.23 ppm of cobalt. The farm yard  
m anure rate of 300 q/ha supplies sugar beets in an indispensable m anganese 
amount.

In 50 farm yard m anure sam ples from the Zielona Góra voivodship area, 
Ż m i g r o d z k a ,  P l a n n e r  a n d  Z e m b a c z y ń s k i  (page 299) have found a 
higher trace elem ents content, in particular: m anganese 309 ppm, boron 20.3 ppm, 
copper 14.2 ppm, iron 1075 ppm.

M a z u r  (page 305) has found in 58 farm yard manure sam ples from the 
Cracow voivodship area average m anganese content of 290 ppm, that of copper 
— 21 ppm, of boron — 30 ppm, of zinc — 174 ppm, of cobalt — 1.71 ppm. The 
farm yard m anure raite o f 100 q/ha provides the fertilized  soil in the trace 
elem ents quantities covering the requirem ents, particularly of cereals, to secure a 
m edium  high yield.

Worked out by E. Roszyk

Discussion of communications connected w ith  the theme:
M ETHODICAL INV E STIG A TIO N S ON TRACE ELEM ENTS DETERM INATION

S u m m a r y

B o r a t y ń s k i  and Z i ę t e c k a  (page 315) carried out trials on the usabi
lity  of d ifferent solutions (of M itchell, Baron, Egner-R iehm  and Domingo, Rinkis, 
Grigg, W esterhoff) for m anganese, copper, m olybdenum  and zinc determ ination  
from  single exstractions. Som e correlations have been found betw een the am ount 
of trace elem ents available to plants and those soluble in  common extraction  
solutions tested. As the m ost usable among the tested solutions appeared to be 
the solutions of Egner-R iehm  and Domingo, Grigg and Rinkis.

The usability  of som e extraction solutions (water, acetate buffer, 20% m uriatic 
acid, concentrated H2SO 4) for determ ining available boron in soil w as investigated  
by K u k u r e n d a  (page 317). He has proved a positive relationship betw een  
the boron am ounts determ ined in w ater and in acetate buffer on one hand and 
its am ounts taken by sum m er rape and horse beans on the other. The best index  
of soil abundance in boron, available to rape and horse beens is its content in  
straw  of the above crops after growth end.

E. G o r l a c h  and K.  G o r l a c h  (page 341), w h ile  testing the Grigg’s method  
usability  for determ ining availab le m olybdenum  content in soil, have proved that
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neither original m ethod nor its m odification by Dobnickaya are usable for d e
term ining this form  in carbonate-rich soils. The original m etod gives, nam ely, 
low ered values, w h ile  that in m odification by Dobrickaya — hightened values, 
as compared w ith  the m olybdenum  amounts extracted by the oxalate reagent 
from soils not containing carbonates.

Polarographie m ethod of copper, zinc, cobalt and m anganese determ ination  
in soils is described in the com m unication of D o b r o w o l s k i  (page 343).

C z a k o  w,  G l i ń s k i ,  M a g i e r  s k i  and N o w i c k i  (page 349) tested in  
spectral analysis of soils the plasm a burner m odified at the Institute for N uclear  
Research. They have proved that 14 elem ents, among others: copper, m anganese, 
vanadium , cobalt, lead, chromium, etc., can de determ ined w ith  a su ffic ien t 
accuracy (2—3%) directly in soil sam ples.

Spectrographic m ethod in investigations on determ ining trace elem ents in 
plant m aterial w as applied by R o s z y k  (page 351). It has been stated by the  
author that m anganese, copper, iron and titanium  can be determ ined quantitati
vely  by m eans of direct induction of p lant ashes in  arc, w h ile  m anganese, copper 
and iron, and of m acroelem ents m agnesium , potassium , sodium and calcium' — 
by m eans of induction of respective solutions in oxacetylene flam e.

Worked out by E. Roszyk


