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ABSTRACT 

Three conventional tillage methods combined with two fertilizing levels were 
compared using two different maize and sorghum hybrids in terms of yields and quality 
yields parameters (test weight and 1000-kernel weight). Autumn plow and N120P70 
fertilizing treatment determined the higher yields and quality parameters values for both 
maize and sorghum. Fertilizing treatment with N120P70 lead to significant yield increases 
with 11-19 q/ha for maize and 8 q/ha for sorghum. On three years average the best yield 
results were recorded by Partizan (maize hybrid) and Fundulea 21 (sorghum). 

 
INTRODUCTION 

Knowledge of complex relationships between soils, crops and management 
practices is necessary to develop sustainable agricultural production systems. Different 
tillage systems can be applied in terms of increasing the level of mechanization and 
fertilization of crops without affecting yielding capacity. Thus, replacement of plowing by 
disking to a depth of 10-12 cm for two years didn`t significantly affect maize yield (Sin et al. 
1986). There were previous finding which didn`t confirm direct relationships between 
tillage systems and fertilizing methods, although these measures are very important for 
crops management especially in areas frequently affected by drought (Tomoroga et al. 
1980, Mupangwa et al., 2012). The ecological and technological resources aimed at 
increasing crops long-term productivity and quality underlying ensures sustainable 
agriculture (Draghici 2007). In the context of climate change the results obtained by 
Srivastava et al. (2010) and Byjesh et al. (2010) showed the importance of establishing 
proper cultural strategies by choosing the correct species that may be cultivated according 
with climatic conditions of the area concerned. Thus, in dry land areas replacement of 
maize crop with sorghum represents a viable option which can lead to profit due to 
sorghum ability to tolerate water and heat stress better than maize and other crops 
(Franzlubbers and Francis, 1995, Antohe 2007, Srivastava et al. 2010, Byjesh et al. 2010). 
Previous findings underline the significantly influence of nitrogen fertilization to maize 
(Ogola et al., 2002) and sorghum (Locke and Hons 1988, Mando et al., 2005) yield and 
yield components while little work has done about the influents of tillage especially to yield 
components of these crops. Thus, the aim of this study was to investigate the influence of 
tillage and nitrogen and phosphorus treatment on the yield and yield quality parameters of 
maize and sorghum crops in climatic conditions of Ialomita County. 

 
MATERIAL AND METHODS 

 This study was design to asses maize and sorghum yield quality response to a 
combination of tillage methods and fertilizing treatments during 2008-2010. The 
experimental design was a split-plot randomized complete block with three replications. 
Three conventional tillage methods combined with two fertilizing levels were compared 
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using two different maize and sorghum hybrids. For yield quality evaluation were used the 
following indicators: test weight (TW) and thousand kernel weight (TKW). Crops yield and 
quality parameters were determined across all tillage, fertilizing treatments and hybrids 
combinations in each year. The trail factors were: Factor A (tillage): a1- autumn plow, a2- 
spring plow, a3- disk 
 Factor B (fertilizing level): b1- unfertilized, b2- N120P70 
 Factor C (hybrid): maize hybrids c1-Partizan and c2-Opal;  

sorghum hybrids c1-Fundulea 21 and c2- Fundulea 32. 
The results were interpreted by analysis of variance. 
Climatic considerations during 2008-2010 
Of the three experimental years, 2008 was a droughty one characterized by an 

uneven distribution of rainfall amount (515 mm), 2009 year was a normal one and 2010 
year could be considered as a rainy one due to rainfall amount of 740 mm (Fig. 1). In 
terms of air temperature there were recorded deviations from annual mean value which 
ranged between +0,1oC and +1,6oC, aspect that influenced the hybrids yielding capacity 
according with their tolerance to drought stress (Fig.2).  

 
 

  
 
 
 
 
 
 
 
 
 
 

Fig.1 Rainfalls and annual means recorded to Marculesti Station during 2008-2010 

 
 
 
 
 
 
 
 
 
 

 
Fig.2. Air temperatures and annual means recorded to Marculesti Station  

during 2008-2010 

 
 

RESULTS AND DISCUSSIONS  
 Tillage is considered the most effective farm activity, improves the physical 
conditions of soil, which lead to enhance nutrient uptake and better yield of crops (Zorita, 
2000, Bahadar et al., 2007). Nitrogen and phosphorus fertilization play a significant role in 
improving soil fertility and increased crop productivity. The results regarding the influence 
of tillage, fertilizing treatment and hybrid to maize yield are presented in Table 1. The 
differences in yields between fertilized and no fertilized were larger for no fertilizing 
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treatment for all tillage methods and maize hybrids. Thus, the highest yield (92 q/ha) was 
recorded when plowing was done in autumn, comparatively with spring plow (84 q/ha) and 
dick (67,5 q/ha). In terms of yielding capacity in dry land conditions of Ialomita County the 
maize hybrid Partizan competed better than Opal. Grain yield were strongly related 
especially with nitrogen rate and hybrid tolerance to drought stress which is in agreement 
with previous findings (Zorita, 2000, Costa et al., 2002, Betrán et al., 2003).  
 
 

Table 1 
The influence of tillage, fertilizing treatment and hybrid to maize yield (q/ha) 

Variant 
Hybrid 

Partizan                      
Opal 

Mean Yield 

Autumn 
plow 

unfertilized 76 75 75,5 

N120P70 94 90 92 

Spring 
plow 

unfertilized 65 61 63 

N120P70 86 80 84 

 
Disk 

unfertilized 58 53 55 

N120P70 70 65 67,5 

Mean yield 75 70 72,5 

  
 The tillage and fertilizing treatment application significantly affect maize 1000-
kernels weight. Thus, the highest TKW values were recorded for both maize hybrids in the 
conditions of autumn plow and N120P70 fertilizing treatment.  
For spring plow and N120P70 fertilizing treatment TKW was 294,0 g for Partizan and 
284,6 g for Opal. The lowest TKW values were recorded when were applied disk and 
N120P70 fertilizing treatment (262,6 g for Partizan and 265, 0 g for Opal) (Fig.3). Tillage 
and nitrogen and phosphorus application significantly decrease TKW for spring plow and 
disk variants.   
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Fig.3 The influence of tillage, fertilizing treatment and hybrid to maize TKW (g) 

 
Autumn plow and N120P70 fertilizing treatment determined also the highest test 

weight (TW) values for both maize hybrids tested. In the same fertilizing conditions 
(N120P70) tillage resulted in differences in TW values, 72 kg/hl for Partizan and 73 kg/hl 
for Opal (spring plow variant) and 70 kg/hl for Partizan and 73 kg/ha for Opal (disk variant) 
(Fig.4). The maize hybrid didn`t influence significantly test weight values. 
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Fig. The influence of tillage, fertilizing treatment and hybrid to maize TW (kg/hl) 

 
The results regarding the influence of tillage, fertilizing treatment and hybrid to 

sorghum yield are presented in Table 2.  
Conventional tillage and fertilizing treatment significantly increased sorghum yield, 

which is according with previous findings (Locke and Hons, 1988, Mando et al., 2005). 
Grain yield tended to be higher when crop management included Fundulea 21 hybrid, 
N120P70 fertilizing treatment and tillage (plowing) realized in autumn (49 a/ha), than when 
tillage was done in spring (38 q/ha).  

For disking and N120P70 fertilizing treatment the highest grain yield was recorded 
also by Fundulea 21 (36 q/ha) comparatively with Fundulea 32 (28 q/ha). (Fig.3).  

Previous findings show that sorghum yields tended to be lower with no-tillage or 
reduced tillage comparatively with conventional system (Franzluebbers and Francis, 1995, 
Sainju et al., 2006). 

 
 

 
Table 2 

 
The influence of tillage, fertilizing treatment and hybrid to sorghum yield (q/ha)  

 
                                                                            

Variant 
Hybrid 

Fundulea 21         
Fundulea 32 

Mean 
yield 

Autumn 
plow 

unfertilized 43,67 37,13 40,40 

N120P70 49 32 45,50 

Spring 
plow 

unfertilized 32 24 28 

N120P70 38 32 35 

 
Disk 

unfertilized 29,40 22,40 25,90 

N120P70 36 28 32 

Mean yield 38 29 33,50 

   
 Tillage and fertilizing treatment determined the highest TKW values for the variant 
with autumn plow and N120P70 (Fig. 3). When spring plow and N120P70 were applied 
TKW was 23,47 g for Fundulea 21 and 22,4 g for Fundulea 32, while in the conditions of 
minimum tillage (disking) TKW values were lower respectively 23,2 g for Fundulea 21 and 
22,7 g for Fundulea 32. For N120P70 fertilizing treatment and both hybrids TKW mean 
values were 27,4 g (autumn plow), 22,3 g (spring plow) and 22,5 g (disk).  
Fertilizing treatment (N120P70) significantly increased 1000-kernel weight values.  
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Fig.3 The influence of tillage, fertilizing treatment and hybrid to sorghum TKW (g)  

 
 The highest test weight (TW) values were recorded when plowing was done in 
autumn and sorghum was fertilized with N120P70 for both hybrids.  
For the variant with spring plow and N120P70 fertilizing treatment TW values were 39,4 
kg/hl (Fundulea 21) and 46,4 kg/hl (Fundulea 32) with significant differences depending on 
sorghum hybrid.  
The hybrid Fundulea 32 performed also better in terms of this quality parameter when 
minimum tillage was applied together with N120P70 fertilizing treatment.  
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4. The influence of tillage, fertilizing treatment and hybrid to sorghum TW (kg/hl) 

 
 
 
These results are in agreement with previous findings where tillage practices and 

various fertilizing treatments significantly affected yield and yield quality (Thiagalingam et 
al., 1991, Costa et al., 2002, Mundo et al., 2005, Khan et al., 2009). However, long-term 
studies under different soil, climatic conditions and socio-economic conditions still need to 
be conducted to substantiate the observations made in the reported study.  
 

CONCLUSIONS 
 Tillage practices and fertilizing treatment (N120P70) had a significant influence to 
both maize and sorghum yield and yield quality. Autumn plow and N120P70 fertilizing 
treatment determined the higher yields for both maize and sorghum, while spring plowing 
and minimum tillage (disking) determined yield decreases with 9-30 q/ha for maize and 9-
13 q/ha for sorghum. Fertilizing treatment with N120P70 lead to significant yield increases 
with 11-19 q/ha for maize and 8 q/ha for sorghum.  
On three years average the best yield results were recorded by Partizan (maize hybrid) 
and Fundulea 21 (sorghum).  
The highest values for quality parameters were recorded for both crops in the conditions of 
autumn plowing and N120P70 fertilizing treatment according with yearly climatic variation 
and hybrids tolerance to drought stress.    
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