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Abstract       .  The type of soil tillage influences productivity elements. Tillage 
is the most important soil work, more exactly the basic soil work. At present, 
in Romania, most soil works consist in working the land with a mould plough. 
Ploughing improves all soil quality factors. Both soil type and quality class for 
arable land influenced grain maize yield in the two experimental years. Data 
regarding yields show that both culture year and ecological conditions in the 
nine localities analysed had a distinctly significant influence on grain yield. 
The variability of climate conditions in the two experimental years had an 
influence below 33.52%. Depending on ecological conditions, mean grain 
yields ranged between 42.57 q/ha in Fârdea and 90.28 q/ha in Lovrin. 
Compared to the experimental mean, the highest yields and most significant 
gains of 26.62-40.47% were in Lovrin (26.01 q/ha), Teremia Mare (18.97 
q/ha) and Comloşu Mic (17.11 q/ha). In 2013, in the studied localities, grain 
maize yields ranged between 82.40 q/ha in Lovrin and 40.25 q/ha in Fârdea, 
with an experimental mean of 60.11 q/ha. In 2014, grain maize yields in the 
studied localities ranged between 44.88 q/ha in Fârdea and 98.17 q/ha in 
Lovrin, with an experimental mean of 68.42 q/ha. 
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Research carried out lately regarding soil 

works, particularly ploughing, points out their 

influence on yield in grain maize (2, 7, 8, 9, 10 and 11). 

Tillage quality is determined by several 

factors such as soil type and physical and chemical 

features, soil moisture, land cultural state, plough made 

up and time of tillage, tillage depth and depth change 

from one year to another, ploughing in aggregate with 

a harrow and method used, ploughing speed and ratio 

between depth and width of furrow (1, 3, 4 and 5). 

 

Material and Method 

 
Research was carried out in nine localities 

(Lovrin, Beba Veche, Teremia Mare, Comloşu Mic, 

Giarmata, Fibiş, Sudriaş, Jupani and Fârdea) 

considered as most representative for the Banat’s Plain. 

In these nine localities, we studied the 

following soil types with their corresponding quality 

class: 

- Typical chernozem, poorly gleied (batigleic), 

semicarbonatic, medium loam / medium loam, 

developed on medium carbonatic fluviatile materials 

(Lovrin). 

Arable quality class: 1
st
 (90 pts.). 

- Typical chernozem, poorly gleied, poorly 

salinised below 100 m, poorly sodicised below 100 m, 

epicalcaric, extremely deep, developed on medium 

loessoid deposits, medium clayey loam /medium loam 

(Beba Veche). 

Arable quality class: 3
rd

 (50 pts.). 

- Typical chernozem, poorly gleied, poorly 

salinised below 100 m, poorly sodicised below 100 m, 

poorly levigated (endocalcaric), medium loam / 

medium loam, developed on medium carbonatic 

fluviatile materials (Teremia Mare). 

Arable quality class: 2
nd

 (80 pts.). 

- Cambic chernozem, moist phreatic, poorly 

gleied, poorly salinised below 100 m, poorly sodicised 

below 100 m, poorly levigated (endocalcaric), medium 

sandy loam / medium sandy loam, developed on 

medium carbonatic fluviatile materials Comloşu Mic. 

Arable quality class: 1
st
 (90 pts.). 

- Vertic preluvosoil, medium clayey loam / 

medium clayey loam, developed on medium fine non-

carbonatic eluvial materials (Giarmata).  

Arable quality class: 2
nd

 (60 pts.). 

- Amfigleic eutricambosoil, moderately gleyed 

(batigleyc), strongly stagnogleyed (epihypostagnic), 

medium loam / medium loam, developed on medium 

non-carbonatic colluvial materials (Fibiş). 

Arable quality class: 4
th

 (40 pts.). 

- Albic-stagnic luvosoil, strongly stagnogleyed 

(endostagnic), medium sandy loam / medium loam, 

developed on medium non-carbonatic eluvial materials 

(Sudriaş). 

Arable quality class: 3
rd

 (50 pts.). 
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- Gleyc aluvosoil, strongly gleyed (batigleyc), 

proxycalcaric, medium loam / medium sandy loam, 

developed on medium carbonatic fluviatile materials 

(Jupani). 

Arable quality class: 3
rd

 (50 pts.). 

- Stagnic luvosoil, poorly stagnogleyed, 

developed on medium disaggregation-alteration 

materials in situ, medium loam/medium clayey loam 

(Fârdea). 

Arable quality class: 4
th

 (40 pts.). 

Depending on the field setting method, yield 

production data were processed statistically through 

variance analysis; results were further interpreted (6).  

 

Results 

 
The year 2013 lacked precipitations, which 

influenced yield negatively. Even technological steps 

were disturbed that year. 

As far as the unilateral effect of climate 

conditions in the experimental years (Table 1) is 

concerned, grain yield had an amplitude of 8.31 q/ha, 

with values ranging between 60.11 q/ha in 2013 and 

68.42 q/ha in 2014, with low variability from one year 

to another. Therefore, cultivation conditions in 2014 

were more favourable, providing the possibility of 

producing 13.82% more. 

Taking into account the ecological conditions 

of the experimental localities, we produced mean grain 

maize yields ranging between 42.57 q/ha in Fârdea and 

90.28 q/ha in Lovrin, with a high variation of 

amplitude (47.71 q/ha). Compared to the experimental 

mean, the highest yields and most significant gains of 

26.62-40.47% were in Lovrin (26.01 q/ha), Teremia 

Mare (18.97 q/ha) and Comloşu Mic (17.11 q/ha). The 

lowest yields and least significant ones were in Fârdea 

(-21.70 q/ha), Sudriaş (-13.56 q/ha) and Jupani (-10.51 

q/ha) (Table 2). 

 
Table 1 

Mean grain maize yields in 2013-2014 

Years 
Mean yield (q/ha) 

x
sx   Relative values (%) 

Difference/ 

Significance 

2014-2013 68.42+3.14 60.11+2.11 113.82 8.31** 

DL5%=3.68 q/ha, DL1%=6.74 q/ha, DL0.1%=14.92 q/ha 

 
Table 2  

Mean grain maize yields in different locations (Timiş County, Romania) 

Locality 
Mean yield (q/ha) Compared to experimental mean 

x
sx   Relative values (%) Difference Significance 

Lovrin 90.28+3.14 a 140.47 26.01 *** 

Beba Veche 63.74+1.78 c 99.18 -0.53 - 

Teremia Mare 83.24+2.65 b 129.52 18.97 *** 

Comloşu Mic 81.38+2.43 b 126.62 17.11 *** 

Fibiş  45.70+1.21 ef 71.11 -18.57 000 

Giarmata 67.02+1.58 c 104.28 2.75 - 

Sudriaş 50.71+1.25 de 78.90 -13.56 000 

Jupani 53.76+1.12 d 83.65 -10.51 000 

Fârdea 42.57+1.46 f 66.24 -21.70 000 

64.27+2.05 100 - Control 

DL5%=5.46, DL1%=7.28, DL0.1%=9.51 

 
As for the effect of the experimental years on 

grain maize yield (Table 3 and Figure 1), we see that, 

in 2013, variation amplitude (42.15 q/ha) and 

variability (24.94%) were below those of 2014 when 

there was an amplitude of 53.29 q/ha and a yield 

variability of 27.54%. Therefore, on the background of 

more favourable cultivation conditions in 2014, there 

was a stronger differentiation between localities. 
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Table 3 

Effect of fertilisation and cultivar on yield in triticale in 2011 

Localities 
Years  

2013 2014 x
sx 

 S% 

Lovrin y82.40 a x98.17 a 90.28+3.14  9.85 

Beba Veche x60.12 b x67.35 c 63.74+1.78  7.89 

Teremia Mare y76.45 a x90.02 b 83.24+2.65  9.01 

Comloşu Mic y75.28 a x87.48 b 81.38+2.43  8.45 

Fibiş  x42.83 de x48.56 e 45.70+1.21  7.52 

Giarmata x63.37 b x70.67 c 67.02+1.58  6.68 

Sudriaş x48.96 cd x52.45 de 50.71+1.25  6.97 

Jupani x51.32 c x56.20 d 53.76+1.12  5.87 

Fârdea x40.25 e x44.88 e 42.57+1.46  9.68 

x
sx 

 60.11+2.11 68.42+3.14 64.27+2.05  

S% 24.94 27.54 27.10  
- Years DL5%=7.62 q/ha, DL1%=10.17 q/ha, DL0.1%=13.28 q/ha 

- Localities DL5%=7.72 q/ha, DL1%=10.29 q/ha, DL0.1%=13.45 q/ha 

We consider significant the differences between the combinations marked by different letters: 

a,b,c – for vertical comparisons; x,y – for horizontal comparisons 

 

In 2013, in the studied localities, grain maize 

yields ranged between 82.40 q/ha in Lovrin and 40.25 

q/ha in Fârdea, with an experimental mean of 60.11 

q/ha (Table 4). Taking into account mutual 

comparisons between yields in 2013, the most 

favourable local conditions for maize were Lovrin, 

Teremia Mare and Comloşu Mic, where yields were 

significantly superior to those of the other localities 

(relative gains between 19% and 105%). With the soil 

conditions in Beba Veche and Giarmata, yields reached 

60.12-63.37 q/ha, significantly higher than those of the 

other four localities. In Fârdea, yield was significantly 

lower than in the other localities, except for Fibiş.

 

Table 4 

Comparison of grain maize yields in different locations in 2013 and 2014 

Locality 

2013 

Yield  Compared to experimental mean 

(q/ha) Relative values (%) Difference Significance 

Lovrin 82.40  137.08 22.29 *** 

Beba Veche 60.12  100.02 0.01 - 

Teremia Mare 76.45  127.18 16.34 *** 

Comloşu Mic 75.28  125.24 15.17 *** 

Fibiş  42.83  71.25 -17.28 000 

Giarmata 63.37  105.42 3.26 - 

Sudriaş 48.96  81.45 -11.15 00 

Jupani 51.32  85.38 -8.79 0 

Fârdea 40.25  66.96 -19.86 000 

60.11 100 - Control 

Locality 

2014 

Yield  Compared to experimental mean 

(q/ha) Relative values (%) Difference Significance 

Lovrin 98.17 143.48 29.75 *** 

Beba Veche 67.35 98.44 -1.07 - 

Teremia Mare 90.02 131.57 21.60 *** 

Comloşu Mic 87.48 127.86 19.06 *** 

Fibiş  48.56 70.97 -19.86 000 

Giarmata 70.67 103.29 2.25 - 

Sudriaş 52.45 76.66 -15.97 000 

Jupani 56.20 82.14 -12.22 00 

Fârdea 44.88 65.59 -23.54 000 

68.42 100 - Control 

DL5%=7.72 q/ha, DL1%=10.29 q/ha, DL0.1%=13.45 q/ha 
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In 2014, maize yields in the studied localities 

had values between 44.88 q/ha in Fârdea and 98.17 

q/ha in Lovrin, with a mean of 68.42 q/ha. Based on 

multiple comparisons, the differences between 

localities were more obvious than in the previous year. 

Thus, the most favourable local ecological conditions 

were in Lovrin, where the yield was significantly 

superior to those of the other localities, with relative 

gains ranging between 9% and 119%. Conditions in 

Comloşu Mic and Teremia Mare led to yields of 87.48-

90.02 q/ha, with statistically ensured gains ranging 

between 16.81 q/ha more than in Giarmata and 45.14 

q/ha more than in Fârdea. In Beba Veche and 

Giarmata, yields reached 67.35-70.67 q/ha, 20% more 

than in Jupani, Sudriaş, Fibiş and Fârdea (Table 4). 
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Fig. 1. Grain maize yields in different locations of Timiş County in 2013 and 2014 

 
As for the effect of climate conditions on yield 

in each locality (Table 5), the highest stability of grain 

yield was in Sudriaş, where variability of cultivation 

conditions in 2013-2014 determined an yield variation 

of 7% and a deviation of 3.49 q/ha. In Jupani and 

Fârdea there was also a low influence of climate 

conditions, i.e. an insignificant variation of 4.63-4.88 

q/ha from one year to another. There was an 

insignificant influence of climate conditions on yield, 

i.e. a variation of 5.73-7.23 q/ha also in Fibiş and Beba 

Veche.  

Therefore, in localities with less favourable 

conditions for grain maize, maize plants valorise less 

and insignificantly the improvement of climate 

conditions from one year to another. 

In the cultivation conditions of Lovrin, 

Teremia Mare and Comloşu Mic, the changes of 

climate conditions had the most intense and significant 

influence on grain maize yield materialised in strongly 

ensured statistically variations of 12.20-15.77 q/ha, 

with relative gains of 16.21-19.14%. Thus, in locations 

where there are lands with high potential for grain 

maize, the positive variation of climate conditions is 

valorised effectively. 
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Table 5 

Comparison of grain maize yields in the same locations of Timiş County in 2013 and 2014 

Years 

Lovrin 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 98.17 82.40 119.14 15.77 *** 

Years 

Beba Veche 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 67.35 60.12 112.03 7.23 - 

Years 

Teremia Mare 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 90.02 76.45 117.75 13.57 *** 

Years 

Comloşu Mic 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 87.48 75.28 116.21 12.20 ** 

Years 

Fibiş  
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 48.56 42.83 113.38 5.73 - 

Years 

Giarmata 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 70.67 63.37 111.52 7.30 - 

Years 

Sudriaş 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 52.45 48.96 107.13 3.49 - 

Years 

Jupani 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 56.20 51.32 109.51 4.88 - 

Years 

Fârdea 
Yield (q/ha) Relative values (%) Difference (q/ha) Significance 

2014-2013 44.88 40.25 111.50 4.63 - 

DL5%=7.62 q/ha, DL1%=10.17 q/ha, DL0.1%=13.28 q/ha 

Conclusions 

 
Research results allow us to draw the 

following conclusions: 

1. From the perspective of the unilateral effect of 

climate conditions in the experimental years, grain 

yield had an amplitude of 8.31 q/ha, with values 

ranging between 60.11 q/ha in 2013 and 68.42 q/ha in 

2014, on the background of lower variability from one 

year to another.  

2. Depending on ecological conditions in the 

different localities, grain maize yields ranged between 

42.57 q/ha in Fârdea and 90.28 q/ha in Lovrin, with a 

high variation amplitude (47.71 q/ha). 

3. Compared to experimental mean, the highest 

yields and the significant gains of 26.62-40.47% were 

in Lovrin (26.01 q/ha), Teremia Mare (18.97 q/ha) and 

Comloşu Mic (17.11 q/ha). The lowest mean yields 

that were also very significantly inferior to the mean 

were in Fârdea (-21.70 q/ha), Sudriaş (-13.56 q/ha) and 

Jupani (-10.51 q/ha). 

4. In 2013, in the different studied localities, 

grain maize yields ranged between 82.40 q/ha in 

Lovrin and 40.25 q/ha in Fârdea, with an experimental 

mean of 60.11 q/ha.  

5. In 2014, maize yields in the studied localities 

had values ranging between 44.88 q/ha in Fârdea and 

98.17 q/ha in Lovrin, with an experimental mean of 

68.42 q/ha. 
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