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ABSTRACT

The paper presents the results obtained at A.R.D.S.
Turda during 1982-2002, concerning the influence of
manure in a long-term experiment in wheat and maize,
on a clay-illuvial vertic chernozem, under dryland condi-
tions. The soil is typical for the forest steppe region in
the plain of Transylvania, with good fertility, well sup-
plied with total nitrogen (0.196%), medium supplied with
assimilable phosphoms (15-20 ppm P), with high con-
tent of mobile potassium (250 ppm K) and organic mat-
ter (3.92%). The experiment was carried out in a bean-
wheat-maize rotation. The maize was fertilized with 20t
and 40 t fermented manure/ha and 20; 40; 60 t fermented
manure + mineral fertilizers/ha; the wheat was fertilized
only with chemical fertilizers in doses of 80-120 kg N/ha
and 80 kg P,Osha. According to the research results of
the last 20 years, a controlled organic fertilization is rec-
ommended firstly on maize, which utilizes small doses,
20-40 t/ha and then on wheat, wich utilizes the remanent
effect of fertilization. The average ncreases of yields
within the reference period has varied between 20.1 gha
and 24.9 g/ha, i. e. 50-60% in comparison with the unfer-
tilized plots. The stationary use of fertilizers has also
influenced the quality of wheat and maize crops, increas-
ing the nitrogen and therefore the protein content. Sys-
tematic fertilization with manure has contributed to an
increase of the humus content as well as the total nitro-
gen, phosphorus and mobile potassium content.
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INTRODUCTION

he main god of any agriculturd system should

be to increase agriculturd production and
improve soil fertility. The contemporary agricu-
turd system is based upon the inengive use of ol
in order to obtain increased yields both in quantity
and in qudlity and soil fertility is often neglected.
Increesing soil fertility is essentia for the superior
capitdization of dl linksin the technologicd chain.

It is generdly acknowledged that organic
matter, especidly humus, plays an important role
in maintaining a high leve of oil fertility. The main
sources of humus are vegetable resdues of crops
and fertilizers, especidly organic ones.

The postive influence of organic fertilizers on
soil fertility, on crop yidd and quality has been

demongtrated in the works of many esearchers
(Hera et d., 1986; Patd et d., 1992; Sarkadi,
1993; Ciobanu, 1999; Stefanescu, 2002; Hoff-
man, 2001; Sattar and Hossain, 2001).

In our country, as the quantity of chemica
fertilizers has continuoudy dropped in the last few
years and the soil organic matter has recorded a
descending trend, it is necessary to use aganic
fertilizers, considering the much higher frequency
of weeding crops in the rottion, as apposed to
leguminous or fodder crops.

The objective of this paper is to present the
results obtained in long-term experiments regard-
ing the effect of organic and minerd fertilizerson
cetain indices of soil fertility, on the yidd and
qudlity of whesat and maize.

MATERIAL AND METHODS

Experiments were conducted in a stationary
rotation haricot bears-wheat maize. Studieswere
performed on nanure, used both done, in doses
of 20, 40 and 60 t/ha and combined with minerd
fertilizers (NP), in camparison with minerd fertiliz-
ers used done and with the unfertilized plots.

The trid was planted in blocks of threereps,
and the cadculation of the results was achieved by
ANOVA. The best cultivars and hybrids recom:
mended in the area have been planted.

After 30 years of experiments, in 1997, a
laboratory andyss was peaformed in order to es-
tablish the influence of organic and minerd fertiliz-
ers on certain soil fertility indces.

RESULTS AND DISCUSSION

1.Theinfluence of fertilization on
certain soil fertility indices
A prominent part in maintaining the ferti- lity
features of a soil is played by the deposit of a-
ganic matter. It is an important factor of physca
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and chemcd improvement, being a means of
stocking water and nutritional eements, a protec-
tion agent againgt certain unfavourable pedological
phenomena (erosion, phosphorus blockage etc.).

According to the great biologist Bronovski,
quoted by Hera et d. (1986), ,manure is dill a
fertilizer, not a miracle’. The specid role played
by manure mug be highlighted especidly in pre-
saving and increesng soil fertility, in protecting
the environment, as it is an important component
of arationa agriculture.

Organic and minerd fertilizetion, through its
cummulaive effect, influences both the harvest (in
quality and quantity ) and the evolution of certain
soil fertility indices.

On the dayey chernozem soil of Turda, dur-
ing a 34 year experiment, organo-minerd fertiliza:
tion in a rotation of two, then three years of hari-
cot bears-wheat maize condtituted an extremely
efficient phytotechnicd method with a view to in-
crease the soil fertility and productivity.

From an andytica point of view, an increase
of the total ntrogen content (Nt% ) has been no-
ticed (Table 1).

The unfetilized plots had a tota nitrogen
content of 0.230 %, whereas, by minerd fertiliza-
tion with 30 kg/ha and 60 kg BOs/hain maize
and 80 kg N+ 80 kg P-Oghain whest, the totd
nitrogen content increased to 0.257% and in the
trid fertilized with 40 t manurgha, the tota nitro-
gen content reached 0.302%, exceeding by
0.072% the unfertilized plots

The data presented in table 1 show that the
s0il reaction, both in unfertilized trid and in or-
ganicdly, minerdly or organo-mirerdly fertilized
ones was undtered, neutrd or dightly akaline,
favourable to plant growth and development.

Under the influence of fertilizers, espedidly of
organic ones, an important incresse in the content
of phosphorus &d ptassum in soil was found.
The highest content (from 78 to 91 ppm P and
from 720 to 748 ppm K) was recorded in plots
fertilized with manure, in a dose of 20-60 t/ha
The content for these trids reached the level con
Sdered to be very wel supplied.

The fetilization with manure influenced &
vourably the humus content of soil. In comparison
with a content of 4.04% without fertilizers, chem-
cd or organo-chemicd fetilization improved the
humus content with up to 0.32%. A stronger min-
erdization of the organic matter was recorded in
the trid fertilized exdusvely with minerd fertilizers
(NP), reflected through the humus content, lower
in percentage, of 4.21% in comparison with the
trid fertilized with 60 t manurgha + 25kg N +
25 kg P,Os/ha, where the humus cortent was
4.36%.

Minerd fertilizetion had a pogtive influence
on the quality and quantity of the wheet and maize
crops, but contributed less to the increase in hu
mus content.

The content of microdements, zinc and man
ganese, dd not vary as aresult of fatilization. The
presence of some heavy metds: Cu, Pb, Co,

Table 1. Theinfluence of organic and mineral fertilization on certain soil fertility indices

Variant of
fem“'z ion | PH Nt | PAL | KAL |Humus| cu zn | Po | co | Ni Mn c | o
koha water | % | ppm | ppm | % ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
NP 797 | 0257 | 4844 | 656 | 421 | 325 | 1635 | 577 | 253 | 588 | €545 | 1273 | 275
20 :\Imag“re T 789 | 0257 | 6397 | 646 | 426 | 353 | 1813 | 628 | 288 | 668 | 7643 | 1348 | 3.03
120750
40 tl\lma;“re | 810 | 0266 | 6725 | 684 | 426 | 347 | 1513 | 558 | 268 | 618 | 7318 | 1413 | 282
S OLIC 0]
60 tNma;“re+ 799 | 0293 | 8024 | 729 | 436 | 338 | 1656 | 582 | 27.3 | 615 | 7678 | 1373 | 276
IS LIY
20tmanure | 7.98 | 0286 | 91.82 | 748 | 432 | 3227 | 160.2 | 620 | 263 | 620 | 7066 | 1312 | 273
40tmanure | 796 | 0302 | 7832 | 720 | 450 | 342 | 1512 | 625 | 27.7 | 643 | 7402 | 1330 | 271
Unfertili-
e 795 | 0230 | 4998 | 663 | 404 | 333 | 1535 | 643 | 278 | 640 | 7426 | 1266 | 2.88
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Ni, Cr, Cd, has been noticed in clayey soilsin the
same concentrations as in the chernozem of
Turdg; in these types of soils, on one hand, su-
phur and, on the other hand, the clay-humus com
pound have contributed to dow, but continuous
accumulation of chemical eements.

2. The influence of fertilizers on wheat

and maizeyidds

Researches conducted a the Agricutura
Research and Development Station Turda, on a
dayey chernozem soil, in long-term experiments,
since 1967, highlight the impartance of fertilization
with manure in maintaining soil fertility, aswell as
in increesng wheat and maize yields. The results
obtained in the trids fertilized with fermented me-
nure are Smilar to those obtained in the trids fer-
tilized with smdl quantities of minerd fertilizers
(Table 2).

The highest maize yields were obtained in tri-
as which received fermented manure cambined
with minerd fertilizers, and the most economica
increases of yield were recorded for a manure
dose of 20 t/ha. There are only dight differences
in quantities between trids fertilized with 40 t or
60 t manure/lha and of those fertilized with 20 t/ha.
The average increase of yidds within the reference
period has varied between 20.1 g/ha and 24.9
g/ha, i. e. 50-60% in comparison with the unfertil-
ized plots.

The organo-minerd fertilization ensures both
immediate and long-term needed nitrogen. Ma
nure is a vauable fertilizer for wheat as well, es-
pecidly on heavy, acid soils, with poor physicd
features. Wheet aso utilizes well the subsequent
effect of manure gplied to maize crops, in this

way, any organization difficulty related to manure
incorporation on wheat crops is eiminated.

In whest, fertilization with 80-120 kg N/ha +
80 kg P,Os/ha, onthe badkground of maize fertili-
zation with 20-60 t /ha, has ensured superior
yields in comparison to control (Table 2). The
obtained gans have varied ketween 17.1-20.3
g/ha, i.e. 53-62%. These eaults emphasize the
positive contribution of minerd fertilization on the
background with initid manure fertilization.

The high fluctuation in weather conditions is
reflected by the ample variation of yieds.

During the reference period, the ranfal
showed a large range of varigbility, goingfrom
very favourable years to very droughty ones, -
tdly unfavourable to wheet or maize, with strong
influences on the dotained yields (Table 3). Be-
tween 1991-2001, the highet maize yidd was
obtained in 1992, when the quantity of rainfal
reached a satidectory levd during July-Augud,
which is the grain filling period. The smdlest yidd
was recorded in 1995, when the quantity of rain-
fdl from July and August was 71.0 mm ( 8.0 mm
induly).

In whest, the lowest yields were dbtained in
1993, a \ery dry year with along drought during
Mai-June, when the total amount of rarfal was
63.8 mm as compared to 151.6 mm, the multian-
nud average. The highest yields and @ins ob-
taned by fatilization were recorded in 1995, a
very good year for whest, when the total amount
of ranfdl during May-June was 180.3 mm.

3. The influence of fertilizers on the
chemical composition of the harvest

Table 2. The efficiency of manurein the first year of use on maize and the third year of use on wheat (1991 -2001)

Vaviant of MAIZE Varant WHEAT
fertilization on of fertilization
maize, kg/ha g/ha % diff. signif. | onwheat, kg/lha | g/ha % diff. signif.
Nyg Py 60.71 150 | 201 *xk NgPsg 491 [ 153 | 171 *xk
20t manure+N Py, 64.70 159 24.1 *xx N1oPsg 515 160 195 *r*
40t manure+Ng Py 65.3 160 24.7 *kx NgPsg 50.3 157 183 *kx
60t manuret+Ng P,e 65.5 160 249 *xx NgoPsg 513 160 19.3 *Kx*
20t manure 63.2 156 226 *Hx NixoPso 51.8 162 19.8 il
40t manure 63.7 156 231 *Hx NgoPso 523 163 203 *Ex




The chemica andysis of the harvest of 1997,
presented in table 4, emphasizes a Srong connec-
tion between the doses of used ferti-lizersand the
chemicd composition of the harvest for the two
tested crops It is evident thet there is a Sgnificant
increase of the percentage of nitrogen and there-
fore of protein. The highest increases were re-
corded in trids which received organic and min
erd fertilizers.

Thus, nitrogen percentage increased signifi-
cantly from 141 in unfertilized plots to 1.83 in
plots fertilized with 60 t manure + 50 kg N+ 25
kg P,Os/ha. In whest, the ritrogen content in the
grain varied from 1.84 to 2.12% in the same fertil-
ized variant. With only organic fetilizetion on
maize, the nitrogen content in the grain of both
crops was lower, i.e. 1.63-1.68% for maize and
1.93-1.95% for whest.

Under the influence of organic and minerd
fertilization, the phosphorus content aso increased
sgnificantly both in maize grains (from 0.40% to
0.63% ) and in wheat straw and grains. The po-
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Table 3. The production of maize and wheat according to weather condition
MAIZE WHEAT
Varant Minimum Maximum Minimum Maximum
g/ha diff. % g/ha diff. % g/ha diff. % g/ha diff. %
1 415 9.7 130 69.8 2.2 147 311 12.6 168 771 25.6 150
2 50.8 19.0 160 74.8 27.2 157 321 136 174 84.0 325 163
3 51.9 20.1 163 75.6 28.2 159 31.6 131 170 784 26.9 152
4 535 217 168 74.2 26.6 156 310 125 167 814 20.9 158
5 50.1 183 158 69.8 22 147 315 130 170 82.0 30.5 159
6 53.6 218 169 704 228 148 303 11.8 164 83.9 324 163
7 318 | Check | 100 476 | Check | 100 185 | Check | 100 515 | Check | 100
Table 4. Theinfluence of organic and mineral fertilization on certain quality features of wheat and maize
Maize -first year of use Wheat - third year since organic fertilization
Va_r i_ant _Of R R < VE.W I ant of N% P,0% K,0% S
fertilization N S > = fertilization - - - %
onmaize, kg/ha z Q| < Jo onwheat T & 5| & 5| & T
N;50 Pso 143 1 048 | 027 | 834 NgPg 196 | 053 [104 [016 | 045 | 102 1142
20tmanure+tNoPs | 178 | 063 | 028 | 1038 | NyoPso 219 | 060 | 105 | 017 | 046 | 112 1276
40tmanure+Ngo P | 1.81 | 059 | 028 | 1055 | NwPw 215 |05 | 105 | 017 | 046 | 115 1253
60tmanure+NsoPs | 183 | 061 | 027 | 1066 | NgPw 212 [ 055 | 106 [ 018 | 047 | 113 1235
20t manure 163 | 057 | 027 | 950 N120Pso 193 | 054 [103 [017 | 046 | 105 1125
40t manure 168 | 059 | 028 [ 9.79 NgPg 195 | 056 [104 [018 | 046 |1.09 1136
Unfertilized 141 | 040 | 027 | 822 Unfertilized 184 | 051 [ 091 [015 | 045 | 098 10.72
DL5%=025 081 0012 183 011 003 006 003 0035

tassum content accumuated in grains and straw
was not dgnificantly influenced by fertilization.

CONCLUSIONS

Manure is a vauable fertilizer, with podtive
influence both on wheat and maize yidds and on
soil fertility.

On the clayey chernozem, under nor
irrigated crops, manure must be drected manly
toward maize crops, as whest efficiently utiizesits
prolonged effect. For maize, the most economica
fertilization is dotained with a dose of 20 t me-
nurelha, but the highest yields have been obtained
in trids in which fermented manure has been used
in combination with minerd fertilizers

The gqaionay use of fertilizars dso influ-
enced the quality of wheat and maize crops, i+
creasing the nitrogen and therefore the protein
content.

The phosphorus content in maize grains and
wheat straw and grain was suffered significantly
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influenced by fertilizers, and the potassium content
remained practicdly the same.

Sydematic fertilization with manure cortrib-
uted to the increase of the humus content as well
as the total nitrogen, phosphorus and nobile po-
tassum content.

In future, the organo-minerd fetilization will
represent an essentiad element of a modern and
durable agriculture. Under any circumstances, the
main concern should be to presarve the soil and
the environment, to use rationally one of the grest-
est richness of the planet, which issoil fertility. Itis
afundamenta duty of future generations.
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