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A b s I r a c I. The pot experiment investigated how 
the fertilizing value of superphosammonium (granulated 
mixture of ammonium sulphate and powdcry supcrphos
phate) changes compared with equivalent quantity of sub
ltrates. The evaluation of the fertilizer value was tested on 
acidic soi! and soi! limed with calcium carbonate accord
ing to single hydrolytic acidity. The plant used in the ex
pcrirnent was spring harley Diva cultivar. 

Test results show a considerahle more advantageous 
influence of supcrphosammonium on the harley yield and 
quantity of nitrogen and phosphorus absorbed, compared 
with suhstrates from which it has been produced. This dif
ference has been ohserved both in ohjects with and with-
0111 lime. 

Stopping nitrification by N-Serve decreased the dif
ference betwcen the separately applied amrnoniwn sulphate 
widl powdery supcrphosphate and supcrphosammoniwn. 

The obtained results suggest, thai the reason for bet
ter fertilizing action of supcrphosammoniwn is probahly 
the dccrease in the rate of nitrification of arnmoniwn ions 
present in this fertilizer. 

Key w ord s: superphosarnmoniwn, acid soi!, lim
ing, spring harley 

INTRODUCTION 

Tarnobrzeg Siarkopol Factory in agreement 
with the Department of Agricultwal Chemistry 
began in 1992 production of a fertilizer of am
monium sulphate with powdery superphos
phate and is generally intended for broad use 
in plant growth. The main aim for production 
of the new fertilizer was based on a long known 
corelation that ammonium ions in majority of 
cases allow uptake of phosphorus by plants. 

Granulating of ammonium sulphate mixture 
with powdery superphosphate creates a concen
tration of ions which is believed to additionally 
contribute to better uptake of fertilizing phos
phorus by plants. Besides phosphates also fer
tilized nitrogen present in superphosammonium 
could modify fertilizing value of a product in 
comparison to separately used substrates due 
to its concentration in a granule and close 
presence of localally high phosphate concen
trations. 

The aim of the experiment was finding an 
answer on the following questions: how does 
the fertilizing superphosammonium value change 
compared with an equal quantity of substrates: 
does the anticipated change depend on soil pH 
and is it caused by similar or different utiliza
tion of phosphorus and fertilizing nitrogen? 

MA TERIALS AND METHODS 

Superphosammonium designated for spring 
fertilizing which contained 13.50 % N and 
6.46 % P20 5 was used in experiment. 

Experiment was conducted in Wagner pots 
on light loamy sand soil with following chemi
cal-agricultural features: pHKa 4.0, hydrolytic 
acidity 1.9 mmol Ir'/100 g, available nutrient 
contents in 100 g of soil: 2.4 mg P p 5, 5.4 mg 
K20 and 2.2 mg MgO. 
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The use of acidic soil in the experiment 
was done on purpose and had following expla
nation: the disadvantage of ammonium sul
phate its strong acidic action. The aim of the 
experiment was to evaluate the methods which 
decrease this disadvantage. It was belived that 
on acidic soil the influence of this ammonium 
sulphate feature on barley plants, will apper 
more clearly and it will be easier to evaluate in 
what degree the acidifying action of the fertilizer 
will be decreased by limiting the nitrification 
and granulation with powdery superphosphate. 

The experiment has conducted in 5 repli
cations. The following dosages of nutrient 
compounds were used in g per pot, containing 
8 kg of soil: 0.60 g N, 0.29 g P2O5 (the phos
phate dose was determined by ratio of the exa
mined components in superphosarnmonium). 
Basic fertilizing was used in the amount of: 
0.9 g K2O in the form of KCI and 0.2 g MgO 
in the form ofMgSO4 7H2O. 

The examined objects (Table l) were 
compared on acidic soil and acidic soil limed 
with CaCO3 according to hydrolytic acidity. 
Lime and nutrient compounds were mixed 
with the whole mass of soil placed in the pot. 
As a testing plant the spring barley Diva culti
var was used. 

During the period of vegetation the soil 
moisture in the pots was maintained at the 
level of 60 % the soil total capillary water ca
pacity. The harvest occurred in the phase of 
full maturity of the grain. The measurement of 
nitrogen and phosphorus contents was made in 
grain and straw samples, averages from repli
cations. The nitrification inhibitor N-Serve 
was used in the concentration of 5 mg kf1 in 
ratio to the soil mass. 

RESULTS AND DISCUSSION 

Observations carried out during vegetation 
showed big differences in appearance of plants 
between particular objects. 

On non-limed soil in objects, in which 
only ammonium sulphate or granular super
phosphate were used, the plants were short 
and wakly brached out. 

In objects with phosphate-nitrogen ferti-

lizing the plants were developed, best were 
superphosammonium and superphosphate, 
ammonium nitrate, and nitrification inhibitor 
were used. 

Soil liming favoured growth and branch
ing of plants. At the same time the differences 
in appearance of plants between objects, in 
which phosphate-nitrogen fcrtilizing was used 
were decreasing. 

The factors investigated in the experiment 
caused significant changes in grain and straw 
mass (Table l). Statistical analysis shows the 
significance of interaction of minerał fertili
zing and soil liming. Ammonium sulphate used 
on acidic soil caused a relative decrease ofplants 
mass, and on limed soil their increase. 

The application of superphosarnmonium 
(object 5) or ammonium sulphate, superphos
phate and N-Serve (object 4) caused signifi
cantly higher grain yield (Table l) compared 
with the objects, in which simultaneously quan
tities of ammonium sulphate and granular super
phosphate were added (object 3). However, no 
significant differences were observed in grain 
mass between objects in which ammonium 
sulphate, superphosphate and N-Serve (object4) 
and superphosarnmonium (object 5) were used. 

On the non-limed soil the straw mass ap
peared to be significantly higher on superpho
sammonium in comparison with the objects in 
which superphosphate and ammonium sul
phate were applied. However, on limed soil no 
significant difference between the objects in 
question was observed. 

Nitrogen and phosphorus percentage con
tents in barley grain and straw have changed 
slightly depending on nitrogen phosphate fer
tilization (Table 2). In combination with 
superphosammonium (object 5) the nitrogen 
contents was higher compared with the use of 
ammonium sulphate and superphosphate ap
plied sepparately, but on non-limed soil. On 
limed soil no such differences were observed. 

Similar comparison of phosphorus content 
also indicates a better superphosammonium 
action, especially in relation to the concentra
tion of this compound in gmin. The amount of 
nitrogen and phosphorus in the barley grain 
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Tab Ie 1. Superphosammoniwn effect on the mass of spring harley (g/pot) 

Nitrogen- Grain Straw Grain + straw 
phosphate 
fertilizing without lime without lime without lime without lime without lime without lime 

I. Granular 
superphosphate 2.9 3.4 4.7 4.1 7.6 7.5 

2. Ammonium 
sulphate 1.4 13.2 3.8 16.8 5.2 30.0 

3. Granular 
superphosphate 
+ammonium sulphate 7.3 19.2 IO.I 21.4 17.4 40.6 

4. Granular 
superphosphate 
+ ammonium sulphate 
+ N-Serve 9.9 21.1 9.6 20.4 19.5 41.5 

5. Superphosammonium 9.0 22.3 12.9 21.9 21.9 44.2 

LSD (P=0.05) 1.53 1.51 2.74 

Tab Ie 2. Superphosammonium effect on nitrogen and phosphorus content (% d.m.) 

N (%d.m.) P20 5 (% d.m.) 

Nitrogen- grain straw grain straw 
phosphate 
fertilizing without with without with without with without with 

lime lime lime 

I. Granular superphosphate 1.16 1.26 0.54 
2. Ammonium sulphate 2.40 1.54 1.79 
3. Granular superphosphate 

+ ammonium sulphate 2.02 1.64 1.03 
4. Granular superphosphate 
+ ammonium sulphate 
+ N-Serve 2.14 1.54 1.00 

5. Superphosammonium 2.20 1.58 1.28 

and straw registered on superphosammonium 
appeared to be significantly higher in compari
son with the object, in which ammonium sul
phate and granular superphosphate were applied 
separately (Table 3). lt also tumed out thai this 
difference was relatively small on limed ob
jects and very high on acidic non-limed soil. 
Therefore the positive effect of granulation 
was significantly increased with the decrease 
of soil pH, that is with the worsening of condi
tions for harley growth. 

The presented results show that the granu
lation of ammonium sulphate with powdery 
superphosphate produce in effect similar ac
tion as N-Serve. It also suggests that more ad-

lime lime lime lime lime 

0.60 0.68 0.72 0.21 0.19 
0.97 0.48 0.49 O.IO 0.06 

0.76 0.74 0.78 0.20 0.16 

0.69 0.78 0.80 0.18 0.16 
0.76 0.79 0.81 0.22 0.15 

vantageous effect of superphosammonium can 
be induced by a higher degree, through granu
lation affecting the nitrification process and 
nitrogen uptake and by a lesser degree through 
better results of supplying plants with phos
phates. The results also prove the thesis that 
granulation and chemical composition of fer
tilizers with the participation of nitrogen com
pounds constituts an important factor of nitrogen 
chan ges in the soil [ 1]. 

CONCLUSIONS 

1. Superphosammonium indicates more 
beneficial influence on the yield of spring 
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Tab Ie 3. Superphosammonium effect on quantity of ni
trogen and phosphorus in barley plants (mg/pot) 

Nitrogen
phosphate 
fertilizing 

1. Granular 
superphosphate 

2.Ammonium 
sulphate 

3. Granular 
superphosphate 

with-
out 
lime 

59 

102 

N 

with 
lime 

67 

366 

+ammonium sulphate 252 477 
4. Granular 

superphosphate 
+ arnmonium sulphate 
+ N-Serve 308 466 

5. Superphosammonium 363 519 

P2Os 

with- with 
out lime 
lime 

30 32 

li 75 

74 184 

95 201 
100 214 

harley compared with substrates from which it 
was produced. This difference increases as 
growth conditions caused by soil acidity become 
worse. 

2. More advantageous fertilizing action of 
superphosammonium is connected with larger 
uptake by plants of mainly nitrogen and also 
phosphorus. 

3. Application of the N-Serve nitrification 
inhibitor increases the fertilizing action of am
monium sulphate used for spring harley. 
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WPŁYW SUPERFOSAMONU NA MASĘ 
JĘCZMIENIA JAREGO I POBRANIE SKŁADNIKÓW 
POKARMOWYCH ZALEżNIE OD WAPNOWANIA 

GLEBY KWAŚNEJ 

W doświadczeniu wazonowym badano jak zmienia 
się wartość nawozowa superfosamonu (zgranulowana 
mieszanka siarczanu amonowego i superfosfatu pylistego) 
w porównaniu do równoważnej ilości substratów. Ocenę 
wartości nawozu badano na glebie kwaśnej i zwapnowa
nej węglanem wapnia wg pojedyńczej kwasowości hydro
litycznej. Jako rośliny testowej użyto jęczmienia jarego 
odmiany Diva. 

Otrzymane wyniki wskazują na istotnie korzystniej
sze działanie superfosamonu na plony jęczmienia i ilość 
pobranego azotu i fosforu w porównaniu do substratów, z 
których został wyprodukowany. Różnicę tę stwierdzono 
tak w obiektach bez wapna, jak i z wapnem. Zahamowa
nie nitryfikacji N-Servem zmniejszyło różnicę między sto
sowanymi oddzielnie siarczanem amonowym i superfosfatem 

pylistym a superfosamonem (porównanie obiektów 3 i 4). 
Otrzymane wyniki sugerują, że powodem lepszego nawo
zowego działania superfosamonu jest prawdopodobnie ob
niżenie tempa nitryfikacji jonów amonowych obecnych w 
tyn1 nawozie. 

S ł o w a kl u c z o w e: superfosamon, gleba kwaś
na, wapnowanie,jęczmieńjary. 


