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Abstract 
 
This report summarizes the research focused on the influence of conservation tillage in comparison with the traditional 
tillage, on soybean yield and some quality traits in the pedoclimatic conditions of the Moldavian Plateau. The research 
has been carried out since 2005 at The Experimental Research Station of the Agricultural University of Iasi, somewhere 
in the north-eastern part of Romania on a cambic chernozem (SRTS-2012), with a clay-loamy texture, 6.8 pH, 2.7% 
humus content and without irrigation. The present study mainly focuses on the agricultural year 2010/2011. The 
experimental soil tillage systems were as follows:  V1 – disc harrow , V2 – paraplow, V3 – chisel plow + rotary harrow 
for seedbed preparation, V4 – plough at 20 cm (control variant) and V5 – plough at 30 cm. Differences in yield between 
the control treatment (plough at 20 cm depth) and the variants of conservation tillage, chisel and paraplow, are 
statistically insignificant, but higher. The only differences statistically insured we observed on disk harrow treatment, 
negatively very significant and very important quantitatively.  
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The soybean (Glycine max (L.) Merr.) is 
economically the most important bean in the 
world, providing vegetable protein for millions of 
people and ingredients for hundreds of chemical 
products. The most nutritious and most easily 
digested food of the bean family, the soybean is 
one of the richest and cheapest sources of protein 
animal feeds and many prepackaged meals. 

The quality of many soils in the NE region 
of Romania can be improved with good 
management. Some practices that are part of tillage 
operation may have unwanted effects that degrade 
instead of improve soil quality.  

The crop is grown on an estimated 6% of the 
world’s arable land, and since the 1970s, the area 
in soybean production has the highest percentage 
increase compared to any other major crop. Recent 
increases in production coincide with increases in 
demand for meal and oil. Soybean production was 
17 million metric tons in 1960 and increased to 
230 million metric tons in 2008. Future soybean 
production is expected to increase more than other 
crops, due to expanded production area and higher 
yields (Glen L. Hartman, et al., 2011).  

As in the many countries of Europe, the 
application of conservation tillage in Romania is 
still limited but interest is increasing. Conservation 
tillage is defined to be any tillage system which 

leaves at least 30% of the field covered with 
previous crop residue after planting has been 
completed. 

Farmers have been encouraged to adopt 
conservation systems because of its positive 
environmental effects compared with classical 
system. 

Soil, as a dynamic resource, has biological, 
chemical, and physical properties, some of which 
change in response to how the soil is managed 
(Ştefan, M., 2008).  

In many cases reducing of soil tillage 
intensity has positive or insignificant negative 
effect on yield of many crops (Ekeberg, E. and 
Riley, H. C. F., 1997, Rusu, T., et al., 2009, 
Jitareanu G., et. al., 2007) among other economic 
benefits. 

One of the most important negative 
consequences of modern agricultural production is 
probably the soil physical degradation resulting in 
erosion and soil compaction, which is attributed to 
deep and intensive tillage practices (Hamza, M.A. 
and Anderson, W.K., 2005, Bronick, C.J. and Lal, 
R., 2005). 

Yields are often compared among different 
tillage systems and authors often report that a 
greater yield can be achieved with CT in 
comparison with other tillage systems -reduced, 
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minimum or no-tillage systems (Smart, J. R. and 
Bradford, J. M., 1999, Borin, M. and Sartori, L., 
1995, Maurya, P., 1988, Uri, N., 2000, 
Najafinezhad, H., et al., 2007, Khan, F., et al., 
2001).  

Conservation tillage systems, in general, 
offer pronounced advantages over moldboard plow 
in conserving soil and water, sustaining soil 
productivity, and reducing labor and energy 
requirements (Unger, P., McCalla T.M., 1980).  

 
MATERIAL AND METHOD 

 
The research has been carried out since 

2005 at The Experimental Research Station of the 
Agricultural University of Iasi, somewhere in the 
north-eastern part of Romania (47o07’36” N 
latitude, 27o30’45”E longitude), at 125 m elevation, 
on a cambic chernozem (SRTS, 2012), with a clay-
loamy texture, 6.8 pH, 2.7% humus content and a 
medium level of fertilization, without irrigation. The 
present study mainly focuses on the agricultural 
year 2010/2011. The experimental soil tillage 
systems were as follows:  V1 – disc harrow , V2 – 
paraplow, V3 – chisel plow + rotary harrow for 
seedbed preparation, V4 – plough at 20 cm (control 
variant) and V5 – plough at 30 cm. The main plots 
were represented by tillage systems and the 
subplots were fertilization rate, with two levels: 
N0P0 and N80P80. Treatments were arranged in a 
“split plot” design with three replicates. Plots 
covered an area of 60 m2 with a rotation of 
soybean - winter wheat – maize, with the current 
experiment in soybean [Glycine max (L.) Merr.].  

The previous crop was threshed and 
uniformly spread during its harvest on conservation 
tillage plots. Long-term amount of precipitation at 
this site is 517.8 mm at an average air temperature 
of 9.4oC.  

For 1000 kernels weight evaluation, the 
mean of three 1000 grain probes, randomly 
chosen, was calculated for each variant. Test 
weight was determined with a 0.25 liter hectoliter 
scale, performing five replications. 

The ANOVA procedure was used to 
evaluate the significance for a randomized 
complete block design with three replicates. 
Treatment means were separated by the least 
significance difference (LSD) test and all significant 
differences were reported at 5%, 1% and 0.1% 
confidence levels. 

 
RESULTS AND DISCUSSIONS 

 
This report summarizes the research focused 

on the influence of conservation tillage in 
comparison with the traditional tillage, on soybean 
yield and some quality traits in the pedoclimatic 
conditions of the Moldavian Plateau. 

Crop residue management is a key 
component of conservation tillage. The previous 

corn crop residue (the so called secondary product) 
was chopped and uniformly spread on the 
respective plot during its harvest. 

In figure 1 we expressed yield as average 
between the fertilized and unfertilized variants and 
we analyzed the general trend of soybean response 
to plough at 20 cm (control variant) compared with 
other tillage systems 

The total rainfall in 2010-2011 was of 444.4 
mm, which was 73.4 mm less than the multi-
annual mean, with severe contribution to a not 
normal crop evolution up to harvest.  

Differences in yield between the control 
treatment (plough at 20 cm depth) and the variants 
of conservation tillage, chisel and paraplow, are 
statistically insignificant, but higher. The only 
differences statistically insured we observed on 
disk harrow treatment, negatively very significant 
and very important quantitatively. The highest 
yield has been determined on chisel treatment, 
2145 kg/ha and the lowest yield on disk harrow 
treatment, 1165 kg/ha (figure 1).  

The production gain between the highest and 
the lowest wheat yield is 980 kg and the average 
on five tillage variants was 1851.9 kg/ha. 

In another experiment, tillage system 
affected crop yield but kernel yield was greater 
under conservation tillage versus traditional tillage 
(Madejon, E., et al., 2007).   

 
Figure 1 – The influence of tillage system on soybean 

yield on 2010/2011 (mean values) 
The production gain between the highest and 

the lowest wheat yield is 980 kg, 
Thousand kernels weight (g) was very 

significantly affected by tillage systems (table 1), 
fertilization rate. The mean values of this trait 
recorded in 2010/2011 agricultural year, ranged 
from 147 g in plough at 20 cm and unfertilized to 
162 g in chisel and plough at 30 cm on N80P80.  
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The differences of 4 grams between 
control treatment (plough at 20 cm + N80P80) 
and chisel fertilized and plough at 30 cm 
fertilized are positive distinctly significant. 

Table 1  
Tillage systems influence on soybean thousand 

kernels weigh in 2010/2011 

Treatment 
1000 

kernels 
weight 

(g) 

Differ. 
vs. 

control 
(g) 

Signific. 
 

Disk 
harrow 

N80P80 149 -9.0 ooo 
N0P0 145 -13.0 ooo 

Para-
plow 

N80P80 157 -1.0 ns 
N0P0 147 -11.0 ooo 

Chisel 
N80P80 162 4.0 xx 
N0P0 149 -9.0 ooo 

Plough 
20 cm 

N80P80 158 0.0 control 
N0P0 147 -11.0 ooo 

Plough 
30 cm 

N80P80 162 4.0 xx 
N0P0 150 -8.0 ooo 

LSD 5% = 2.4 g, LSD 1% = 3.3 g, LSD 0.1 % = 4.5 g, 
ns - no significant differences, ooo - very significant negative 
differences, ** positive distinctly significant, 

Regarding the tillage system influence on 
soybean test weight (table 2) the highest and very 
significant negative difference were obtained 
between all five unfertilized variants and control 
treatment. Between plough at 20 cm + N80P80 and 
all other four fertilized variants the differences 
were not significant. 

Table 2   
Tillage systems influence on soybean test weight in 

2010/2011 

Treatment 
Test 

weight 
(kg/hl) 

Differ. 
vs. 

control 
(kg) 

Signific. 

Disk 
harrow 

N80P80 71.1 -0.8 ns 
N0P0 65.9 -6.0 ooo 

Para- 
plow 

N80P80 72.3 0.4 ns 
N0P0 67.1 -4.8 ooo 

Chiese
l 

N80P80 72.1 0.2 ns 
N0P0 67.1 -4.8 ooo 

Plough 
20 cm 

N80P80  71.9 0.0 control 
N0P0 66.9 -5.0 ooo 

Plough 
30 cm 

N80P80 72.1 0.2 ns 
N0P0 67.0 -4.9 ooo 

LSD 5% = 1.7 kg, LSD 1% =  2.4 kg,  LSD 0.1 % =  3.2 
kg, ns - no significant differences, ooo - very significant 
negative differences 

 
CONCLUSIONS 

 
Under minimum tillage systems on soybean 

crop as an option for replacing classic ploughing, 
the best results in quality indices were obtained 

with chisel, followed by rotary harrow and 
paraplow. 

Highly significant differences were found 
between control and disk harrow treatment, 
concerning the soybean yield 

Generally, our results confirmed the 
hypothesis that reduced tillage would increase 
yield in certain climatic condition, mostly after a 
few years of experimentation. 

Fertilization rate increased both quality traits 
analyzed. 

In some situations economic returns are 
affected not only by soybean yields but also by the 
machinery price, chemical nutrients, and labor, the 
increase in yields does not necessarily represent an 
increase in economic returns. 
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