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Summary

The researches are inscribed on line of substantiation of durable agricultural system, having main objective the prominence of
quantitative and qualitative modifications made on agro-system level under the effect of no-tillage system for wheat, maize and soybeans.

The experimental field is placed on a cambium chernozem, with a medium content of clay, dominant in the Prodagro West Arad agro-
centre and representative for a large surface in the Banat-Crisana Plain.

The passing to no-till system change the structure of technological elements, through less soil works, so the impact on agro-systemiis
different comparing with conventional tillage, first less the intervention pressure on agro-system ant secondly appears new interactions, new
equilibriums and disequilibriums.

Considering the evolution of soil humidity, the observations made monthly (by taking soil samples and laboratory determinations) for
the three cultures showed that in the no-till system, there are more uniformvaluesin the soil profile, and in the variants where the deep work
of soil was made it could be observed a low increase of the water volume in the soil..

INTRODUCTION

Appeared in the Mesolithic Era as a way of prodgdine needs for everyday life by cultivating plaatel
husbandry, agriculture became at the same time thithevolution of humans and society a branch ef th
material production, which involves all the worksdanethods used for obtaining alimentary produnts some
prime matters by using the soil in this purpose.

The conventional tillage system, generalized fapaorultivation in our country, includes a large renof
works designed to make conditions more favorabiefop sowing and plant development.

This agriculture system disrupt, often very serjabg balance in agricultural ecosystems, produopsc
pollution, soil pollution and groundwater or sudaevater pollution and is very often too expensive i
comparison with the financial possibilities of tflaemers.

Unconventional tillage system, thought the ideaoptimal in terms of technological, economic and
environmental, for certain area, unit or parcelthis basis of the cultivation technologies of alédive and
sustainable agriculture.

Sustainable development, characterized by prodtctprofitability, environmental friendliness amdbility
to conserve resources, involves the developmentillafje systems through proper energy management,
combined with increasing diversity of agro-ecosysteand environmental management in plant protection
(Borza et all. ,2002).

The no-tillage technology belongs to the agricaltiaystems that have to role to conserve the keihg
known in the modern agriculture from the 1950s when the American continent were settled up the
technologies with minimum works in order to findns® practical methods for reducing and stoppingstbié
erosion, a phenomenon that was more and more aigesn the fields cultivated as an conventionatesy
(Gus P., A. Puscu, 1999).

In Romania the first stationary experiment with the-till technology was made by ICCPT Fundulea
Institute in 1966 at the maize crop. Other resezsdheating the minima works system also stateiaf Bbout
the no-till crop system, either regarding the ecoital efficiency or regarding the diseases’ and plest’s
evolution (Andru Monica, 2004).

The passing to no-till system change the struatfitechnological elements, through less soil wosksthe
impact on agro-system is different comparing wibhwentional tillage, first lessing the interventipressure on
agro-system ant secondly appears new interacti@vs,equilibriums and disequilibriums (CanarachesiAall,
1991).

The researches regarding the evolution of the agosystems’ quality and productivity from the Vinga
High Plain in the no-till crop system tries to Hight the quality and quantity changes emergedhe t
agricultural ecosystem. The no-till crop system apglied at the wheat, maize and soybean crops.

MATERIAL AND METHOD

The experimental field is placed on a cambic cheeng with a medium content of clay, dominant in the
Prodagro West Arad agro-centre and representaiive farge surface in the Banat-Crisana Plaineiperiment
being situated at approximately 500 m SW from thed#gra farm, located on the Arad cadastral teysitor
coordinates 4§°55” N latitude and 2%1.7°45” E longitude, 115 m altitude.
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The experiment has three factors, being of the B#x3, with subdivided parcels into 4 repetitiqtid4
parcels). The surface of one plot is of 27 sm (3##) total surface of the experiment being of 3888

The experimental factors are: Factor A — the teldgical system (Al — without deep soil working, A2
with deep soil working), Factor B- the culture gyst(B1- classic culture system, B2- No-till cultgygstem),
Factor C- fertilizers doses (Cl'o Ry Ko, C2- Nsg Pgo Kgo, C3- Nigo Pso Kgo).

The examination of ecopedological conditions, wenade according to , The Pedological Studies
Elaboration Methodology *“, (vol. I11,111) of ICPAucharest, in 1987 and Romanian Taxonomic SysteBoié
(SRTS-2003).

RESULTS AND DISCUSSIONS

From the geomorphological point of view the perienein which are located the experiments belongiseto
large physical —geographic unity called the VingmtHPlain.Vinga high plain is the oldest and thesto
complex among Banat-Crisana plains and extends sdWlures everglade , west of Lipova hills, nooftBega
low plain , east of Galatca plain. It is formedtla convergence of hills glacisist, shaped by aofdtowing
waters and erosion valley§arau D, et all, 2003).

The area where the experiment was placed is ilNtreh-Western part of the High Plain of Vinga, abov
the 3rd terrace of Mures river, on the alignmenwNeésa, Felnac, Secusigiu, at 100 -120 m heightighds an
aspect of tabular plain with cvasi-horizontal soefa on which there are many small micro depressaois
valleys.

Hydrographically, the perimeter where the experimgiplaced belongs to the hydrographic basin ofédu
river which flows at about 2-3 km north from thighe pedo-phreatic levels are at 5,1 — 10 m depty(tdon’t
interfere in the pedo-genesis processes) in fieddsaand between 1,5 — 3,0 m depth in the vall€§siy D, et
all, 2003).

The climate is a temperate-continental one with iéedhnean influences, the medium multi-annual
temperature being of 10°€ (table 1) and the multi-annual rainfall 593,5 rtiable 2).

Table 1
Monthly, yearly and multi-annual medium temperatatre
Arad meteorological station
Year Month
IX X X Xl [ I I IV v VI Ml Vil Yearly
07-08 | 145 10,2 38 -0,4 11 32 7,0 117 17]1 21,8 221217 11,1
08-09 | 15 12 6,6 33 -1,6 07 5,9 14 17,6 24 232 229 611,
normal | 16,3 | 10,7| 53 0,6 -1,8 0,8 5,4 100 16/0 190 20,8202 10,4
Differences

07-08 | -1,8 | 05| -15| +12| +29 +24 +1,6 +0,8  +1j +28 | +1,3| +15 +0,7
0809 | -1,3 | +1,3] +1,3] +2,7] +0.2 -0,1 +0,f +3,1 4116 +10 24+| +27 +1,2

Regarding rainfall, due to cyclonic activity ancetmvasions of moist air from the west, southwest a
northwest, rainfall within the area studied arertitatively higher than in other low plain areastfwsimilar
altitude) of Romania, the specific of these aredeermined by the Baric movement and relief charéstics
and the annual average recorded value of 593.5 with,large swings from year to year, 405.1 mm ig th
1999-2000 agricultural year and respectively 74dn6 in the 2004-2005 agricultural year (tab 2).

Table 2
Monthly, yearly and multi-annual precipitations at
Arad meteorological station
Year Month
IX X X XIl [ Il T v Y; VI T il Ydarly

07—08 | g76 | 456| 1027 324/ 17 105 71p 244 337 482387 | 502 | 557,6
08—09 | 457 | 186| s565| 481 17,8 108 44,5 44 462 784 23f, 298 | 4731
normal | 44, | 466| 485| 453| 351 304 355 481 696 811036 522 | 5935

Differences
07--08 | +43,4| -1,0| +542| -12,9 -175 -204 +354 -237 193] -379| -216| -2,0 -35,9
08-09 | +15 | +280 -8,0 | +2,8 | -175| -204 +89 -84 -194 -2 231 242| -1204

To assess the impact of weather on different aljuial systems, the precipitation data were congbavith
the significance of rainfall (reference range cormagawith the requirements of agriculture) beingdudata from
Agroclimatic Resources of Timis county (Table 3).
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Table 3
The significance of rainfall (mm)
in relation to the requirements of agriculture

Interval The significance of rainfall
Very dry Dry Satisfactory Optimum Surplus
September to October <40 41-60 61-80 81-150 50>1
November to March <100 101-15( 151-200 201-300 0>30
April < 20 21-30 31-40 41-70 >70
May to July < 100 101-150 151-200 201-300 >300
Yearly < 350 351-450 451-600 601-700 > 700
Table 4
The significance of rainfall (mm) in relation tcethequirements of agriculture,
the weather station Arad in 2007-2009 periods
Agricultural IX-X XI-11 Y V-VII Annual
year
mm 133,2 234,2 24,4 115,6 557,6
2007-2008 | sjgnificance|  Optimum Optimum Dry Dry Satisfactoty
mm 64,3 177,2 40 161,8 473,1
2008-2009 | significance| Satisfactory| Satisfactoly  SatisfactorySatisfactory| Satisfactory

As a result of the cosmic-atmospheric and tellfaittors intervention, under a specific vegetatiorihe
forest steppe, in the zone were created cambiummehems, specific to the researched perimeter.

The analyzed soil has an acid reaction (5,9 —i6,&)e first 80 cm of the soil profile, neutral iveen 80-
125 cm and low alkaline between 125 — 200 cm depth.

The mobile phosphorus content (P) in the worketl (#g) has medium values (35,0 ppm) at the limit of
alert threshold (concerning the nutrition lack) timebile potassium supply (K) having medium valu&83(
ppm), values which are lower on with the profile.

The humus reserve in the first 50 cm is high, ddrtatrium index (1.N.) has medium values in theked
layer (Ap) and also in the 0 — 45 cm layer.

Soil's texture, a very stable physical featuremisdium clay on the whole profile. The Apparent Eign
(DA) has medium values in the worked layer from thessic system, high in the first 10 cm in no4iistem
and very high in the middling third of the soil fite in the two systems.

The Total Porosity (PT) has low values in the 03-cBn interval, and also in the 45 — 96 cm one. The
aeration porosity, which represents all the poresupied with air when the soil is in optimum hurtydi
conditions, has very low values, excepting the wdrlayer from the classic system, where it hasvalues and
the first 10 cm depth in No-till system where ttadues are very low.

After establishing the cultures, among the specifiaintaining works there were made a series of
observations in order to identify and stock take timin damaging species from the vegetal or pathfigea
and fauna, which frequently populate the wheatzeaind soybeans agro-ecosystems. The field cdtvas
No-Till system is exposed to a higher degree ofdiregecompared to the classic one. The plants teetldped
in the wheat, maize and soybeans cultures had @npragress, especially those which multiplicatgetative
or by seeds (Cyrsium arvense L., Convolvulus angelns Sonchus arvensis L., Cynodon dactylon Lrg&am
halepense L., Rubus caesius L.) or with small saedssurface germination (Stellaria media L., Chgpdrirsa
pastoris L., Lamium purpureum L.) and infesting sthothat develop widely in the stubble (Setaria sp.,
Polygonum convolvulus L., Matricaria inodora L.,bRg caesius L).

Considering the evolution of soil humidity, the ebstions made monthly (by taking soil samples and
laboratory determinations) for the three cultutesveed that in the no-till system, there are moréoum values
in the soil profile, and in the variants where tieep work of soil was made it could be observealaihcrease
of the water volume in the soil.

The wather reserve from soil, between 0-100 cm 08722008 agricultural year (Table 5), 2008-2009
agricultural year (Table 6), 2009-2010 agricultuyabr (Table 7), comparing with field capacity \edu are
more less in all the experimental factors .
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Water reserve between 0-100 cm (W mm) comparinly wit
field capacity (CC=381,76 mm) in 2007-2008 agrigrdt year

Table 5

Culture Characteristic periods
IX-X XI- v V-VII VIl
2008 | Deviatioff 2008 | Deviatiofi 2008 | Deviationn 2008 | Deviatiom 2008 | Deviation
Weath Clasic | 353,41 -28,35 | 351,31 -30,45 | 344,20 -37,56 | 245,76 -136,00| 268,51 -113,25
No-till |313,04| -68,72 | 342,50 -39,26 | 335,55 -46,21 | 264,80 -116,96 | 269,80 -111,96
Weath+ deepClasic | 353,41 -28,35 | 363,06 -18,70 | 371,40 -10,36 | 214,19 -167,57 | 260,44 -121,32
work No-till |313,04| -68,72 | 351,99 -29,77 | 361,85 -19,91 | 212,81 -168,95| 255,67 -126,09
Maize Clasic | 302,46 -79,30 | 348,89 -32,87 | 364,21 -17,52 | 264,24 -117,52| 297,67 -84,09
No-till |366,76| -15,00 | 375,26 -6,50 | 369,41 -12,35 | 284,83 -96,93 | 303,71 -77,99
Maize+ Clasic | 302,46 -79,30 | 360,43 -21,33 | 366,02 -15,74 | 262,63 -119,13| 243,91 -137,85
deep work [Nl [366,76] -15,00 | 375,83 -5,93 | 370,80 -10,96 | 300,43 -81,33 | 322,46 -59,30
Soya Clasic | 283,46 -98,30 | 348,32 -33,44 | 363,93 -17,83 | 254,25 -127,51| 248,69 -133,07
No-till |323,52| -58,24 | 339,56 -42,20 | 346,30 -35,46 | 297,61 -84,09 | 314,97 -66,79
Soya + deep|Clasic | 283,46 -98,30 | 359,89 -21,87 | 364,95 -16,81 | 275,38 -106,38 | 308,00 -73,76
work No-till |323,52| -58,24 | 359,39 -22,37 | 354,32 -27,44 | 301,58 -80,18 | 325,64 -56,12
Table 6
Water reserve between 0-100 cm (W mm) compariniy wit
field capacity (CC=381,76 mm) in 2008-2009 agriatdt year
Culture Characteristic periods
IX-X XI- [\ V-VII VIl
2009 | Deviation 2009 | Deviation 2009 | Deviation 2009 | Deviation 2009 | Deviation
Weath Clasic | 266,16 -115,60 | 316,03 -65,73 | 307,73 -74,03 | 315,76 -66,00 | 237,37 -144,39
No-till |255,20| -126,56 | 352,39 -29,37 | 311,37 -70,39 | 312,43 -69,33 | 216,92 -164,84
Weath+ dee|Clasic | 272,69 -109,07 | 360,87 -20,89 | 375,64 -6,91 | 246,69 -135,07 | 234,54 -147,22
work No-till |253,57| -128,19 | 353,61 -28,15 | 303,10 -78,66 | 306,38 -75,38 | 228,63 -153,13
Maize Clasic | 267,38 -114,38| 340,67 -41,09 | 316,16 -65,60 | 314,75 -67,01 | 237,10 -144,76
No-till |267,52| -114,24 | 351,78 -29,98 | 302,21 -79,55 | 288,74 -93,04 | 220,1§ -161,58
Maize+ Clasic | 274,64 -107,12| 369,11 -12,65 | 339,27 -42,49 | 268,81 -112,95| 229,66 -152,10
deep work |No-till |248,76| -133,00 | 350,62 -31,14 | 299,15 -82,61 | 282,97 -98,79 | 223,81 -157,95
Soya Clasic | 269,91 -111,85| 368,12 -13,64 | 313,54 -68,22 | 321,28 -60,48 | 231,24 -150,52
No-till |277,06| -104,70 | 375,56 -6,20 | 320,34 -61,42 | 320,17 -65,59 | 235,71 -146,05
Soya + deepClasic | 205,79 -176,01 | 270,89 -110,87 | 247,61 -134,15| 265,43 -116,33 | 237,20 -144,50
work No-till |292,24| -89,52 | 374,13 -7,63 | 319,77 -61,99 | 318,21 -63,49 | 243,61 -138,15
Table 7
Water reserve between 0-100 cm (W mm) compariniy wit
field capacity (CC=381,76 mm) in 2009-2010 agrictdt year
Culture Characteristic periods
IX-X XI-1 [\ V-VII VIII
2010 | Deviation 2010 | Deviation 2010 | Deviation 2010 | Deviation 2010 | Deviation
Weath Clasic |251,07|-130,69|303,96| -77,80 | 326,06 -55,70 | 167,13-214,63|141,54] -240,22
No-till |234,28 -147,48/293,37| -88,39 | 309,21 -72,55 | 282,06 -99,70 | 218,24 -163,52
Weath+ |Clasic |261,90 -119,86(317,48 -64,28 | 333,09 -48,67 | 201,8(0-179,96/141,61] -240,15
deep work |No-till |243,06| -138,70|307,52| -74,24 | 309,74 -72,02 | 186,78-194,98/140,01] -241,75
Maize Clasic |251,26|-130,50|296,63 -85,13 | 320,00 -61,76 | 316,93 -64,83 | 224,19 -157,57
No-till |252,28 -129,48|303,72 -78,04 | 327,59 -54,17 | 296,88 -84,88 | 186,33 -195,43
Maize+ Clasic |268,40 -113,36/313,97| -67,79 | 338,20 -43,56 | 208,53-173,23|166,69 -215,07
deep work |No-till [272,30] -109,46|317,94] -63,82 | 320,9% -60,81 | 216,92-164,84/190,90 -190,86
Soya Clasic |252,19 -129,57|301,40 -80,36 | 313,60 -68,16 | 180,22-201,54|138,70, -243,06
No-till |239,34] -142,42| 292,7| -89,06| 317,26 -64,5 | 306,77 -74,99 | 203,79 -177,97
Soya + Clasic |256,86| -124,90/314,66| -67,10 | 346,83 -34,93 | 171,09-210,67|130,34{ -251,42
deep work |No-till [263,72|-118,04|316,31] -65,45 | 317,66 -64,1 | 200,16-181,60|153,38 -228,38

177



About the yields obtained from the three cultune2007-2010 agricultural year, there can be reedrk
the followings:for wheat, the yield was between 34292 kg/ha, the highest yield of 4292 kg/ha, fein
registered in the classic system without no deekwbsoil, in Nigo Pgg Kggdose and the lowest of 3795 kg/ha in
the no-tillage system with the deep work of sailNy Py Ko dose (table 8) .

Table 8
Influence of the no-till system on to the wheatpcom the cambium
chernozem medium clayey earth/ medium clayey desth Arad
Culture |Fertilization Yield % Differences| Semnification
system Kg/ha
No Po Ko 3931 100 -
Without deep Clasic  [Ngg Pgo Kgo 4094 104 163 **
soil working N 160 Pso Kgo 4292 109 361 el
No Py Ko 3820 97 -111 00
No-till Ngo Psg Kgo 3983 101 52
N 160 Pso Kgo 4130 105 199 e
No Py Ko 3886 99 -45
With deep soll Clasic  [Ngg Pgo Kgo 4043 103 112 *
working N160 Pso Kgo 4147 105 216 el
No Py Ko 3795 97 -136 0
No-till Ngo Pso Kgo 3998 102 67
N 160 Pso Kgo 4079 104 148 **

DL 5% 106.59
1% 144.88
0,1% 194.03

For maize the obtained yield had values of 554186Kkd&'ha, the highest yield of 6458 kg/ha, being
registered in classic system without deep workailf in Ny Pgo Kgo, and the lowest of 5541 kg/ha in no-tillage
system with deep work of soil, ing¥, K. (table 9)

Table 9
Influence of the no-till system on to the maizeon the cambium
chernozem medium clayey earth/ medium clayey desth Arad
Culture |Fertilization Yield % Differences Semnification
system Kg/ha
No Py Ko 6024 100 -
Without deep Clasic  |Ngo Pso Kgo 6206 103 182
soil working N160 Pso Kgo 6458 107 434 rx
No Py Ko 6021 100 -3
No-till Ngo Pgo Kgo 6095 101 71
N 160 Pgo Kgo 6425 107 401 *
No Py Ko 5954 99 -70
With deep soil Clasic  |Ngo Pso Kgo 6430 107 406 **
working N160 Pso Kgo 6377 106 353 *
No Py Ko 5541 92 -483 000
No-till Ngo Pgo Kgo 5851 97 -173
NlGO Pgo Kgo 5993 99 -31

DL 5% 242.85
1% 330.09
0,1% 442.09

For soybeans the yield was 2998-3342 kg/ha, thkeligyield of 3342 kg/ha being registered in the
classic system with deep working of soll, igyWgy Kgo, and the lowest of 2998 kg/ha in the no-till systeith
the deep work of soil, in ]\P, Kq (table 10).
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Table 10
Influence of the no-till system on to the soybempmn the cambium
chernozem medium clayey earth/ medium clayey desth Arad

Culture |Fertilization Yield % Diferencel Semnification
system Kg/ha
No Py Ko 3084 100 -
Without dee| Clasic [N4g Pso Kgo 3398 110 314 i
soil working Ngo Pso Kgo 3478 113 395 el
No Py Ko 3086 100 2
No-till  |N4o Pso Kgo 3322 108 238 i
Ngo Pso Kgo 3391 110 307 i
No Py Ko 3112 101 28
With deep| Clasic [Ny Pso Kgo 3233 105 149 i
soil working Ngo Pso Kgo 3342 108 258 el
No Py Ko 2998 97 -86 000
No-till  |N4o Pso Kgo 3033 98 -51 00
Ngo Pso Kgo 3136 102 52 *
DL 5% 30.46
1% 41.41
0,1% 55.46

CONCLUSIONS

Considering the evolution of soil humidity, the ebgtions made monthly for the three cultures slibwe
that in the no-till system, there are more uniforatues in the soil profile, and in the variants vehéhe deep
work of soil was made it could be observed a logvéase of the water volume in the soil.

Even if the productions obtained in the classidesysare superior than those obtained in the neytstem,
considering the economical costs for establishinguldure in the no-till system are lower, the saasethe
pressure made upon the soil (by reducing the numibgasses with the agricultural machines and liasians),
than the classic system.

The obtained production results can not give amemendation for one of the two experimented culture
systems, but they are valuable data (concerningetiaduation of the natural and manmade resourcgshdo
studies made in the field and laboratory, for thedaament in the future of some adequate technadgiethe
climatic and soils conditions of the area whererdsearch was made and also for other similar areas
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