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Abstract

Conservative tillage techniques are widely used to preserve soil structure and fertility, the use of legumes in crop
rotation system help improve soil quality and growth of culture yield which are in rotation.This paper evaluate the
yielding of pea cultivated on three different conditions of tillage: conventional tillage, minimum tillage and no tillage
were studied for four genotype of afila peas: Tudor, Dora, Bellmondo and Camilla. The experiment was conducted in
the years 2014-20150n soil type phaeozem, located in the Transylvanian Plain, Romania.Climatic conditions have a
large influence on production, the differences obtained in those two years are being very significant, in 2014 was
obtained an average production of 3161 kg/ha compared with 2015, respectively 2380 kg/ha. In conventional tillage
system soil has achieved a higher production than in conservative systems, the difference being 163 kg/ha compared to
the minimum system and 813 kg/ha compared to the no tillage system. Production differences exist in the case of
varieties used in the experiment, varieties Bellmondo and Camilla has good production304 kg/ha respectively 133
kg/ha compared to the average of varieties. Significant values of correlation between morph-productive characters are
in the number of plants/m’, the number of pods/m’ and number of grain/m’.
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INTRODUCTION many genetic and environmental factors
(Ranjan et al., 2006; Esposito et al., 2009) such
The whole planet is facing global warming, as temperature, precipitations or soil type and

population had to adapt to climate change, and  moisture,that affect one another (Jones et al.,
the most important element is the need for  2006) and whose effects are difficult to predict
measures to reduce emissions of greenhouse (Marin et al., 2012; Rusu, 2014).

gases. Establishing a system of sustainable In dry regions, the conventional tillage system
management in agriculture can be achieved by = with ploughing may be replaced by
adapting tillage on soil at climatic conditions conservative tillage (Derpsch, 2005) that
and efficient use of nutrients by including  increases crop productivity and in a long-term
legumes in the rotation. perspective improves soil properties (Hemmat
Soil tillage is of great importance in providing  and Eskandari, 2004).The yielding of plants
proper conditions for plant germination  cultivated in no-tillage systems is, generally,
emergence (Sprague, 1986; Gajri et al., 2002;  lower than of plants from conventional tillage
Hakansson et al., 2011) and growth, is a key systems (Wozniak, 2013).

element of soil environment management Tillage is considered to be one of the basic

(Matecka et al., 2012). elements modifying soil physical, chemical and
The objective of tillage is to provide optimal  biological properties and determining the
conditions for plants growth (Morris et al., germination, growth (Simon et al., 2015) and

2010; Haliniarz et al., 2014), crop yield in development of plant vegetation.
inversion tillage (Rice, 1983; Lafond et al., It is estimated that approximately 40-60 million
2006) and non-inversion tillage depends by  metric tons of atmospheric nitrogen is fixed by
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cultivated legume plants annually (Smil, 1999),
which is important for agriculture and for the
environment because nitrogen fixation (Reiter
et al., 2002) can supplement the use of
synthetic nitrogen fertilizers (Phillips, 1980)
which require a large amount of energy input
during production that can contribute to
environmental pollution.

Pea as a major food legume has the capacity for
enhanced nitrogen fixation (Poudel et al., 2001)
and CO; (Drinkwater et al., 1998) capture,
which may partially offset growth reduction
associated with higher temperature (Yadav et
al., 2011), shorter growing season, and periods
of drought.

The aim of this paper is to evaluate the yielding
of pea cultivated on three different conditions
of tillage: conventional tillage, minimum tillage
and no tillage.

MATERIALS AND METHODS

The experiment was conducted in the years

2014-2015 at the Agricultural Research
Development Station Turda (ARDS Turda),
experimental field are located in the

Transylvanian Plain, on soil type phaeozem,
with pH neutral, loam-clay texture, medium
humus content, good supply in mobile
phosphorus and potassium.

The experimental factors were:

A - Conventional tillage system included
ploughing at 25 cm depth after harvest of the
previous crop and processing with rotary
harrowbefore sowing.

B - Minimum tillage system involved the use of
a cultivatorat 25 cm depth after harvest of the
previous crop andprocessing with rotary
harrow before sowing.

C - No tillage system included the direct
sowing.

To evaluate the yielding of pea cultivated in the
three tillage systems were studied four
genotype of afila peas: Tudor, Dora,
Bellmondo and Camilla. Pea was grown in a
crop rotation for 3 years, the precursory plant
being winter wheat.

After sowing it was made one treatment with
gliphosate (4 1/ha) in the three systems.
Monocotyledonous and dicotyledonous weeds
control was made with Tender (1.5 1/ha), Pulsar
(1.0 1/ha) and Agil (1.0 I/ha) herbicide in a
weeds rosette phenophase.

For pea protection against pests, at the early
flowering stage of plants it was made a
treatment with Calypso (0.1 1/ha) insecticide
and at the 10 days after early flowering it was
made another treatment.

Pea (Pisum sativum L.) was sown in the
thirddecade of April, in the quantity of 100
seeds per m’in row spacing of 18 cm with
Gaspardo Directa 400drills.

The climatic condition of the years 2014 and
2015 are presented according to the Weather
Station ARDS Turda (Table 1). During the last
55 years, the annual means of temperature were
9°C and total amount of precipitation were
520.6 mm. The temperatures recorded in the
two years studied were higher than the average
of 57 years. In 2015 rainfall was lower than in
2014, and their absence in optimum moments
for culture development has resulted in
significant loss of production. In 2014 the
temperatures and rainfall were beneficial to the
crop of peas, productions being the result of the
interaction optimum climatic conditions.
Results achieved were elaborated statistically
with the method of analysis of variance and
setting up the Least Significant Difference -
LSD - DL (5%, 1%, and 0.1%) (ANOVA,
2015). Correlations between the analyzed
parameters were evaluated with the Pearson’s
correlation coefficients.

Table 1. Thermal and pluviometric regime in the vegetation period of pea culture, 2014-2015

Years Months Average or amount
March April May June July

Air temperature (°C) | 2014 8.8 11.4 15.1 18.5 20.4 14.8
2015 5.5 9.6 15.8 19.4 223 14.5

Average 57 years 4.1 9.8 14.7 17.7 19.6 13.2

Precipitation (mm) | 2014 23.1 72.0 66.2 48.4 144.4 354.1
2015 12.8 322 66.0 115.7 52.2 278.9

Average 57 years 23.1 44.7 67.7 84.5 76.7 296.7
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RESULTS AND DISCUSSIONS

Due to favorable climatic condition in the
vegetation period of the year 2014 it was
obtained high productions over 3100 kg/ha.
Because in 2015 year were not sufficient
rainfall (0.6 mm in the first decade of June)
during the bloom-forming pods, the
productions were lower, the difference from the
average of two years is very significant (Table
2).

Pea yield was also differentiated by tillage
systems, in the conventional tillage system

achieved the highest yields of pea (Table 3).
Negative significant differences in yielding
obtained after applying the minimum tillage
systems are to 5% and 26% in the case of no
tillage system compared with the conventional
tillage system.

The pea varieties Bellmondo and Camilla
obtained a higher yield compared with control
variant (variety average), the difference being
very significant, Dora variety obtained ayield
lower than the average of the four varieties, the
difference being very significant (Table 4).

Table 2. The influence of the experimental years on the yield of pea

Experimental year Yield (kg/ha) Difference (kg/ha)
Average (control variant) 2770 -
2014 3161%** 390
2015 2380™ -390

LSD (p 5%) =57,

LSD (p 1%) = 105;

LSD (p 0.1%) = 234

Table 3. The influence of the tillage systems on the yield of pea

Experimental year Yield (kg/ha) Difference (kg/ha)
Conventional tillage (control variant) 3096 -
Minimum tillage 2933 -163
No tillage 2283"° -813
LSD (p 5%)=51; LSD (p 1%)="71; LSD (p 0.1%) =101
Table 4. The influence of the afila pea variety on the yield
Pea variety Yield (kg/ha) Difference (kg/ha)
Average (control variant) 2770 -
Tudor 2737 -33
Dora 2366™ -404
Bellmondo 3074%** 304
Camilla 2003 *** 133
LSD (p 5%) = 68; LSD (p 1%)=91; LSD (p 0.1%) =118
In all three tillage systems between the number ~ compared with the conventional tillage

of plants/m”* and the number of pods/m’
number of grains/m2 and grain weight/m2 are
direct relations (Table 5). The number of
plants/m” has influence over the number of
grains. The most important connection 1is
between the grain number and weight of the
grains, the production obtained in conventional
tillage system being the results of this
relationship.

Literature data show that higher yields are
achieved in the no-tillage systems than in the
conventional tillage systems, but in dry and
semi-desert regions (Guy and Cox, 2002), in
areas with loam-clay texture, the yields
obtained are smaller in minimum and no tillage
systems, as evidenced by our experiment,
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systems.

It is common knowledge that leguminous
plants are characterized by specific traits
including the dependency for high rainfall and
low temperatures during flowering and forming
pods. In addition, their yielding is influenced
by co-effects of weather and agro-technical
conditions, the variability of yielding may be
high and difficult to predict (Dor¢ et al., 1998).
Proper soil moisture conditions are a very
important element that affects the germination
of pea. Drought greatly limits emergence and
reduces the plant density, which results in
lower competitiveness against weeds (Velykis
and Satkus, 2010).



The yields obtained by applying minimum
tillage system shows that systems can be
differentiated results, choice of tillage in
relation to crop plant being determinative. The
results of investigations showed that the yield
is a conclusion soil tillage systems influence on
soil properties, plant density assurance and on
weed control (Rusu, 2005). The yield of pea
was lower due to the reduced ploughing tillage

as compared to the conventional ploughing
(Sepp et al., 2009).

Climatic conditions have a decisive role in
obtaining high yields, peas very well getting
the amount of water accumulated in the soil
during the winter and water from rainfall in
each month of culture vegetation period (Simon
et al., 2015).

Table 5. The average value of the coefficient of correlation “r” between some characteristics morpho-productive from

four varieties of peas

Traits Plants number Pods number Grains Grain weight 1000 grains
(m?) (m?) number (m?) (g/m?) weight (g)
Conventional tillage
Pods number (m?) 0.45 1
Grains number (m?) 0.48 0.13 1
Grain weight(g/m?) 0.62 0.44 0.90*** 1
1000 grains weight(g) -0.16 0.64 -0.42 -0.18 1
Hectolitric weight 0.68 -0.05 0.79* 0.81%* -0.64
Minimum tillage
Pods number(m?) 0.83** 1
Grains number (m?) 0.71%* 0.44 1
Grain weight(g/m?’) 0.69 0.58 0.58 1
1000 grains weight(g) -0.43 -0.39 -0.37 -0.07 1
Hectolitric weight 0.46 0.78* -0.20 0.58 -0.24
No tillage
Pods number(m?) 0.52 1
Grains number (m?) 0.74* 0.52 1
Grain weight(g/m?®) 0.51 0.33 0.38 1
1000 grains weight(g) -0.18 -0.26 -0.60 -0.45 1
Hectolitric weight -0.12 0.55 -0.05 -0.07 -0.32

CONCLUSIONS

The number of plants emerged, the number of
pods, the number of grains and the yield was
influenced by the experimental factors, the
greatest influence on production elements
having a tillage system and climatic conditions
of the experimental years.

The climatic conditions of the two years taken
into study influenced yield obtained, thus in
2014, the year favorable were obtained higher
productions and in 2015, atypical year
productions were obtained are lower compared
to the average of the two years.

The minimum tillage stored the properties of
soil, reduce the negative impact on soil, hydric
regime and of natural fertility, but the yield
obtained in conventional tillage system is
higher than yield obtained in minimum and no
tillage system.

The varieties used in the experiment have
influence on production, low production

197

achieving a variety Dora, was a very significant
difference compared with the average varieties,
the varieties Bellmondo and Camilla standing
out by high production, difference from a
control variant being very significant.

ACKNOWLEDGEMENTS

This paper was performed under the frame of
the Partnership inpriority domains-PNII,
developed with the support ofMEN-
UEFISCDI, project no. PN-II-PT-PCCA-2013-
4-0015: Expert System for Risk Monitoring in
Agriculture and Adaptation of Conservative
Agricultural Technologies to Climate Change.

REFERENCES

Derpsch R., 2005. The extent of conservation agriculture
adoption worldwide: Implications and impact. In:
Proceedings on CD. III World Congress on
Conservation  Agriculture: Linking Production,
Livelihoods and Conservation, Nairobi, Kenya.



Doré T., Meynard J.M., Sebillotte M., 1998. The role of
grain number, nitrogen nutrition and stem number in
limiting pea crop (Pisum sativum) yields under
agricultural  conditions. European Journal of
Agronomy, 8, p. 29-37.

Drinkwater L.E., Wagoner P., Sarrantonio M., 1998.
Legume-based cropping systems have reduced
carbon and nitrogen losses. Nature, 396, p. 262-265.

Espésito M.A., Alejandra M.E., Pamela C.V., Loépez
L.D., Sebastian A.F., Luis C.E., 2009. Relationships
among agronomic traits and seed yield in pea. BAG J
Basic Appl. Genet, 20, 1.

Gajri P.R., Arora V.K., Prihar S.S., 2002. Tillage for
Sustainable Cropping. Food Products Press, New
York.

Guy S.0., Cox D.B., 2002. Reduced tillage increases
residue groundcover in subsequent dry pea and
winter wheat crops in the Palouse region of Idaho.
Soil Tillage Research, 66, p. 69-77.

Hakansson I., Arvidsson J., Rydberg T., 2011. Effects of
seedbed properties on crop emergence: Effects of
aggregate size, sowing depth and initial water content
under dry weather conditions. Acta Agriculturae
Scandinavica, Section B: Soil and Plant Science,
61(5), p. 469-479.

Haliniarz M., Gawgda D., Kwiatkowski C., Frant M.,
Rézanska-Boczula M., 2014. Weed biodiversity in
field pea under reduced tillage and different mineral
fertilization conditions. Bulgarian Journal of
Agricultural Science, 20(6), p. 1340-1348.

Hemmat A., Eskandari 1., 2004. Tillage system effects
upon productivity of a dry land winter wheat-
chickpea rotation in the northwest region of Iran. Soil
Tillage Research, 78, p. 69-81.

Jones C.A., Basch G., Baylis A.D., Bazzoni D., Bigs J.,
Bradbury R.B., Chaney K., Deeks L.K., Field R.,
Gomez J.A., Jones R.J.A., Jordan V., Lane M.C.G.,
Leake A., Livermore M., Owens P.N., Ritz K.,
Sturny W.G., Thomas F., 2006. Conservation
agriculture in Europe: an approach to sustainable
crop production by protecting soil and water?
SOWAP, Jealott’s Hill, Bracknell, UK.

Lafond G.P., May W.E., Stevenson F.C., Derksen D.A.,
2006. Effects of tillage systems and rotations on crop
production for a thin Black Chernozem in the
Canadian Prairies. Soil Tillage Research. 89, p. 232-
245.

Matecka I., Swedrzynska D., Blecharczyk A., Dytman-
Hagedron M., 2012. Impact of tillage systems for pea
production on physical, chemical and microbiological
soil properties. Fragmenta Agronomica, 29(4), p.
106-116.

Marin D.I., Rusu T., Mihalache M., Ilie L., Bolohan C.,
2012. Research on the influence of soil tillage system
upon pea crop and some properties of reddish
preluvosoil in the Moara Domneasca area. Annals of
the University of Craiova Agriculture,
Montanology, Cadastre Series, 42(2), p. 487-490.

198

Morris N.L., Miller P.C.H., Orson J.H., Froud-Williams
R.J., 2010. The adoption of non inversion tillage
systems in the United Kingdom and the agronomic
impact on soil, crops and the environment-a review.
Soil Tillage Research, 108, p. 1-15.

Phillips D.A., 1980. Efficiency of symbiotic nitrogen
fixation in legumes. Annual Review of Plant
Physiology, 31, p. 29-49.

Poudel R., Horwath W.R., Mitchell J.P., Temple S.R.,
2001. Impacts of cropping systems on soil nitrogen
storage and loss. Agricultural Systems, 68(3), p. 253-
268.

Ranjan S., Kumar M., Pandey S.S., 2006. Genetic
variability in peas (Pisum sativum L.). Legume
Research, 29, p. 311-312.

Reiter K., Schmidtke K., Rauber R., 2002. The influence
of long-term tillage systems on symbiotic N, fixation
of pea (Pisum sativum L.) and red clover (Trifolium
pratense L.). Plant and Soil, 238, p. 41-55.

Rice R.W., 1983. Fundamentals of no-till farming.
American Association for Vocational Instructional.
Materials, Athens, Ga.

Rusu T., 2005. The influence of minimum tillage
systems upon the soil properties, yield and energy
efficiency in some arable crops. Journal Central
European Agriculture, 6 (3), p. 287-294.

Rusu T., 2014. Energy efficiency and soil conservation
in conventional, minimum tillage and no-tillage.
International Soil and Water Conservation Research,
2, p. 42-49.

Sepp K., Kanger J., Sarekanno M., 2009. Influence of
soil tillage methods on the weediness and yields of
spring wheat, spring barley and field pea in organic
crop rotation. Agronomy Research, 7, special issue 1,
p. 477-484.

Smil V., 1999. Nitrogen in crop production. Global
Biogeochem Cycles, 13, p. 647-662.

Sprague M.A., 1986. Overview, In: M.A. Sprague and
G.B. Triplett (eds.). No-tillage and surface-tillage
agriculture. Wiley, New York, p. 1-18.

Simon A., Rusu T., Chetan F., Chetan C., 2015.
Optimization the work of soil for the cultivation of
afila peas in Turda area. Bulletin USAMV series
Agriculture, 72(2), p. 526-531.

Velykis A., Satkus A., 2010. Weed infestation and
changes in field pea (Pisum sativum L.) yield as
affected by reduced tillage of clay loam soil.
Zemdirbyste-Agriculture, 97(2), p. 73-82.

Wozniak A., 2013. The yielding of pea (Pisum sativum
L.) under different tillage conditions. Acta
Scientiarum Polonorum Hortorum Cultus, 12(2), p.
133-141.

Yadav S.S., Redden R.J., Hatfield J.L., Lotze-Campen
H., Hall A.E., 2011. Crop adaptation to climate
change. Wiley Blackwell, Chichester, UK.

***ANOVA, 2015. PC program for variant analyses
made for completely randomized polifactorial
experiences. USAMYV Cluj-Napoca, Romania.





