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Abstract

The paper is based on the research results carried out in a long term trial placed on the
Agricultural Research and Development Station in 1999. The soil from research field is erosioned
one, with 10% slope. Two components of the sustainabile agrciculture system were studied crop
ratation and organic fertilization. Crop rotation studied: winter wheat — maize; oat + clover — maize
— winter wheat - maize. The variants with organic fertilization studied: control (without fertilization),
Lupinus angustifolius, Lupinus angustifolius + oat + rape; vetch + oat + ryegrass; manure, 25
t/hectare; manure, 50 t/hectare. In 2013, the soil samples after winter wheat from the first crop
rotation were prelevated. Results research regarding the soil physical properties ... indicate an
improvement of the structure degree in the all variants with organic fertilization; the exception is
variant with Lupinus angustifolius, green manure; all the other physical properties studied were
improved in the all the variant studied: the values of the bulk density and penetration rezistance
decreased and total porosity and hydraulic conductivity incresead. The laboratory analysis
emphasize the increases of the mineral nitrogen content in all the studied variants. The pH values
where a little bigger than the value of the control but the differences are unsignificant statistically;
the mobile phosphorus and potassium content of the soil increased but the differences in comparison
with the control where unsignificant statistically; only the difference from variant with manure 50
t/hectare are statistically significant.
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INTRODUCTION

Sustainable agriculture system is based on the following component:
crop rotations (central pivot), large structure of crops, organic fertilizers use,
chemical fertilizers use in moderate doses correctly soil tillage, integrated
management of the plant protection, resources conservation, the use of the
farms interne, resources integration between field crop branch and
horticulture or zootechnical branch rural sustainable development (Budoi,
Penescu, 1996; Domuta, 2005, 2006; Ciobanu, 2003, 2011; Samuel, 2006).
Organic fertilization is difficult to realize because the quantities of the
manure produced by farms are small and don't provide an optimum
fertilization; the green manure use was stimulated by European Union but
establishing the harvest period in March, the use of the rape is encouraged
and not the use of the leguminous, the plants, which can fixe the small
quantity (180-220 Kkg/hectare) from enormous nitrogen quantity from
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atmosphere (200.000-300.000 tones/hectare). One of the most known
leguminous was used like green manure is the lupin; the problem of the
priming effect produced by the use of the lupin in pure crop was solved by
Roger (1976) using the mixture vetch + oat (rye) + ryegrass. Vetch is very
known like excellent fodder and Domuta Cornel starting the research using
the mixture lupin +oat, lupin + oat + rape, lupin + rye and the mixture of the
lupin determined better results than the mixture of vetch.

MATERIAL AND METHOD

The research was carried on erosioned soil with slope of 10% at
Agricultural Research and Development Station Oradea. In 1999 was placed
the experiment with tree factors: Factor A: crop rotation, with a; = winter
wheat — maize; a; = oat + clover — clover — maize — winter wheat — maize.
Factor B: organic fertilization with b; = control, without fertilizers; b, =
Lupinus angustifolius; bz = Lupinus angustifolius + oat + rap; by = vetch +
oat + ryegrass; bs = manure, 25 t/hectare; bg = manure, 50 t/hectare. Factor
C: annual chemical fertilization: ¢; = NoPo; €2 = NizPg. Number of
repetition used: 4. The lot surface: 100 m?.

In 2013, after winter wheat harvesting, a soil profile was made in the
first crop rotation and the cylinders with soil were prelivated for
determination in the laboratory, of the bulk density (BD), hydraulic
conductivity and penetration resistance (IPR); the cylinders were prelivated
on a0 - 10 cm depth and 10 — 20 cm depth and the averages on the 0 — 20
cm are presented in the papers. Other soil samples were prelivated on 0 — 20
cm depth for determination the structure degree, mineral nitrogen, ph,
mobile phosphorus, mobile potassium.

Physical properties of the soil were determined in the laboratory by
specifical methods: Cseratzki method (the sieves with diameters = 5 mm, 2
mm; 1 mm, 0.25 mm) for structure degree, laboratory installation for
hydraulic conductivity determination, penetrometer for laboratory. Total
porositiy (TP) was determined using the formula (Canarache, 1990):

BED
TP = (1 — —) 100
D

In which: D = density = 2.65 g/cm®;
BD = bulk density.

Soil reaction was determined by potentiometer method; mobile
phosphorus and mobile potassium were determined by Egner — Rhiem —
Domingo method. Four repetition were realized for every physical and
chemical parameters and the research results were interpreted by variance
analysis method (Brejea, 2010, 2011; Domuta, Brejea, 2010).
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RESULTS AND DISCUSSION

Structure degree
The smallest value of the structure degree was determined in the
variant without organic fertilization, 54.70%; the result obtained in the
variant Lupinus angustifolius like green manure is very close, 54.50%. In
the variant with the mixture Lupinus angustifolius+ oat +rape, the structure
degree increase significant statistically in comparison with control, the
increase is significant statistically, in the variant with manure 25 t/hectare.
In the variant with vetch + oat + ryegrass was registered an increase of the
control but insignificant statistically. The biggest structure degree, 64.26%,
was registered in the variant with manure, 50 t/hectare; the difference (18%)
in comparison with the control is distingue significant statistically (Table 1).
Table 1

The influence of the green manure and manure on structure degree of the erosioned soil
from Oradea, 2013

. Structure degree . Statisticall
Variant Val % g % Difference % significanty
1. Control 54.70 100 - Control
2. Lupinus angustifolius 54.50 99 -1 -
3. Lupinus angustifolius + 58.80 108 8 X
oat + rape
4. Vitch + oat + ryegrass 57.98 106 6 -
5. Manure, 25 t/hectare 60.30 110 10 X
6. Manure, 50 t/hectare 64.26 118 18 XX
LSD 5% 3,96%, LSD 1% 6,02%, LSD 0,1% 13,56%
Bulk density

All the variant with organic fertilization determined the decrease of
the bulk density values in comparison with the control (1,529/cm®). The
decreases are very significant statistically in the variant with manure 50
t/hectare (-14%), distingue significant statistically in the variants with
manure 25 t/hectare (Table 2).

Table 2
The influence of the green manure and manure on bulk density (BD) of the erosioned soil
from Oradea, 2003

. BD . Statisticall
Variant ofema % Difference significanty
1. Control 1.52 100 - Control
2. Lupinus angustifolius 1.0 92 -8 0
3. Lupinus angustifolius + 135 88 12 00
oat + rape
4. Vetch + oat + ryegrass 1.36 89 -11 00
5. Manure, 25 t/hectare 1.34 88 -12 00
6. Manure, 50 t/hectare 1.30 86 -14 000

LSD 5% 0.10, LSD 1% 0.15, LSD 0.1% 021
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Total porosity

Calculating the total porosity values the smallest value was obtained
in the control, 43%. The difference registered in the variant with Lupinus
angustifolius (9%) is unsignificant statistically. In the variant with manure
50 t/hectare a difference of 19% distinguish significant statistically. Was
registered the differences of 14% registered in the variants with Lupinus
angustifolius + oat + rape and vetch + oat + ryegrass and difference of 16%

are significant statistically only (Table 3).
Table 3
The influence of the green manure and manure on total porosity (TP) of the erosioned soil
from Oradea, 2013

Variant TP Difference SFati_st_icaIy
% % (%) Significant
1. Control 43 100 - Control
2. Lupinus angustifolius 47 109 9 -
3. Lupinus angustifolius 49 114 14 «
+ oat + rape
4. Vetch + oat + ryegrass 49 114 14 X
5. Manure, 25 t/hectare 50 116 13 X
6. Manure, 50 t/hectare 51 119 19 XX

LSD 5% 4,5 LSD 1% 7,5 LSD 0,1% 11,0

Penetration rezistance

The biggest value of the penetration rezistance 25.0 kgf/cm? was
registered in the control; In the all variants with organic fertilization, the
values of penetration rezistance decreased; the differences were distingue
significant statistically. The biggest difference — 38% - was registered in the

variant with manure 50 t/hectare (Table 4).
Table 4
The influence of the green manure and manure on penetration rezistance (PR) of the
erosioned soil from Oradea,

Variant PR Difference S_tati_st_icaly
Kglem? % (%) significant
1. Control 25.0 100 - Control
2. Lupinus angustifolius 19.8 79 -21 00
3. Lupinus angustifolius 18.9 76 24 00
+ oat + rape
4. Vetch + oat + ryegrass 19.0 76 -24 00
5. Manure, 25 t/hectare 18.0 72 -28 00
6. Manure, 50 t/hectare 15.4 62 -38 00
LSD 5% 3,5 LSD 1% 6,3 LSD 0,1% 1130
Soil reaction

The value of the pH determined in the control was of 6.3. The values
determined in the studies variants are very close and to control but the
difference are unsignificat statistically (Table 5).
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Table 5
The influence of the green manure and manure on hydraulic conductivity (HC) of the
erosioned soil from Oradea,2 013

Variant HC Difference S_tati_st_icaly
mm/h % (%) significant
1. Control 13.30 100 - Control
2. Lupinus angustifolius 15.58 117 17 -
3. Lupinus angustifolius 16.47 124 24 i
+ oat + rape
4. Vetch + oat + ryegrass 16.40 123 23 *
5. Manure, 25 t/hectare 17.26 129 29 *
6. Manure, 50 t/hectare 19.86 149 49 *x

LSD 5% 2,70 LSD 1% 4,72 LSD 0,1% 7,29

Mineral nitrogen
The value of the N — NO3 determined in the control was of 0,70 ppm.
The difference registered in the variant with Lupinus angustifolius (64%)
with vetch + oat + ryegrass; with manure 25 t/hectare, with manure 50
t/hectare are distingue significant bigger. In the variant with Lupinus
angustifolius + oat + rape the difference are very significant statistically.
The differences registered in the variant with manure are distingue

significant (Table 6).

Table 6

The influence of the green manure and manure on the pH of the erosioned soil from
Oradea, 2013

. H . Statisticall
Variant Value P % Difference significanty

1. Control 6.30 100 - Control
2. Lupinus angustifolius 6.29 99 -1 -

3. Lupinus angustifolius + 6.32 101 1 i

oat + rape

4. Vetch + oat + ryegrass 6.31 101 +1 -

5. Manure, 25 t/hectare 6.39 102 +2 -

6. Manure, 50 t/hectare 6.42 103 +3 -

LSD 5% 0.13, LSD 1% 0.24, LSD 0.1% 0.40

The N — NH,4 content is bigger than N — NO3; content in the all
variants. In the control was registered the smallest value, 2.6 ppm. In the all
variants with organic fertilization the N-NH; the content were very
significant bigger.

The content of N — NO3 + NH from the control is of 3.16 ppm. The
values of the N — NO3z + NH,4 from the all variants with organic fertilization
are bigger than the value determined in the control; organic fertilization
determined the differences very significant statistically; the biggest
difference, 94%, was registered in the variant with Lupinus angustifolius +
oat + rape (Table 7).
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Table 7
The influence of the green manure and manure on the N — NO3+ N — NH4 of the
erosioned soil from Oradea, 2013

N - NO3 N - NH4 N — NO3 + NH4
Variant Statistically| Statistically| Statistically
0, 0, 0,
ppm | % significant ppm) % significant ppm | % significant
1. Control 0.70 | 100 | Control 2.46| 100| Control | 3.16| 100 | Control
2. Lupinus 14 45 16 ok 382| 153| wx | 497|157 |
angustifolius
3. Lupinus

angustifolius | 1.20 | 172 kel 494 201 kel 6.14 | 194 falaled
+ oat + rape

4. Vetch +oat ) 15 | 167 ok a40| 179| *+  |s57|178|
ryegrass

5. Manure, ox ox faleal
e 090 | 129 3.40| 138 430 136

6. Manure, ox i il
o e 143 ] 162 3.70| 150 483|153

LSD 5% 0,17 LSD 5% 0,60 LSD 5% 0,23

LSD 1% 0,28 LSD 1% 0,64 LSD 1% 0,46

LSD 0,1% 0,51 LSD 0,1% 1,12 LSD 0,1% 0,81

Mobile phosphorus

The mobile phosphorus is median in the control (34.6 ppm) and good
in the others variants. The differences registered in comparison, with the
control are insignificant statistically, the exception is the value (43.1 ppm)

determined in the variant with manure 50t/hectare (Table 8).
Table 8
The influence of the green manure and manure on mobile phosphorus (PAL) content of
erosioned soil from Oradea, 2013

. PAL . Statistically
Variant opm % Difference significant
1. Control 34.6 100 - Control
2. Lupinus angustifolius 37.8 109 9 -
3. Lupinus angustifolius + oat + rape 39.0 113 13 -
4. Vetch + oat + ryegrass 38.8 112 12 -
5. Manure, 25 t/hectare 39.4 114 14 -
6. Manure, 50 t/hectare 43.1 125 25 *

LSD 5% 7.8, LSD 1% 12.6, LSD 0,1% 21.3
Mobile potassium
The smallest content of the mobile potassium was registered in the
control, 196.2 ppm. The differences registered in the variants with green
manure and in the variant with manure 27 t/hectare are insignificant
statistically; the difference registered ion the variant with manure
50t/hectare is distingue significant (Table 9).

Table 9
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The influence of the green manure and manure on mobile potassium (KAL content of the
prelucosoil from Oradea, 2013

Variant KAL Difference St_atlgt!cally
ppm % significant
1. Control 192.2 | 100 - Control
2. Lupinus angustifolius 199.3 | 102 2 -
3. Lupinus angustifolius + oat + rape | 204.7 | 104 4 -
4. Vetch + oat + ryegrass 205.0 | 105 5 -
5. Manure, 25 t/hectare 207.6 | 106 6 -
6. Manure, 50 t/hectare 215.6 | 110 10 XX

LSD 5% 13.2, LSD 1% 18.4, LSD 0.1% 27.8
CONCLUSIONS

Results research regarding the green manure and manure influence on
physical and chemical properties of the erosioned soil were obtained in a
long term trial placed at Agricultural Research and Development Station
Oradea in 1999 and there were the following conclusions:

e Soil structure degree increase in comparison with the control in the
variants with green manures (Lupinus angustifolius + oat + rape; vetch +
oat + ryegrass) and manure 25 t/hectare and 50 t/hectare respectively. The
exception is the variant with Lupinus angustifolius due to the small C/N
report.

e Bulk density and penetration resistance decreased in comparison with the
control in the all variant studied; the differences in comparison with the
control are statistically assured the best values were registered in the
variant with manure 50t/ha.

e Total porosity and hydraulic conductivity increased in comparison with
the values determined in the control; the differences are statistically
assured. Both total porosity and hydraulic conductivity registered an
exception: the variant with Lupinus angustifolius.

e Regarding the pH value didn’t determinate the differences statistically
assured in the variants with organic fertilization in comparison with the
control.

e The N-NO3 + NH,4 content are bigger in the variant with green manure in
comparison with the manure. In comparison with the value determinate in
the control, 3.16 ppm, in the all variants studied were registered the
differences very significant statistically.

e Mobile phosphorus and potassium content increased in the all variants
studied in comparison with the control but only the differences determined
in the variant with manure 50t/hectare are statistically assured.

Results research emphasize an improvement of the physical and
chemical properties of the soil using green manure and manure and because
the lupine is easier acceptably by the farmers, the results obtained
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recommend for erosioned soils is the mixture Lupinus angustifolius + oat +
rape; This mixture determined better properties of the soil in this
comparison with the mixture vetch + oat + ryegrass.
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