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ABSTRACT: In order to investigate the effect of tillage system on silage yield and yield components in 
four varieties of corn, an experimental was done in a split block design, treatments arrangement with 
four replication in north of Iran in 2012. Tillage system was the main plot in three levels: 1. Conventional 
tillage (CT). 2. Minimum tillage (MT) 3. No-tillage (NT). Other factor were four varieties of corn (SC 500, 
SC 260, AS62 and SC704). Plant height,ear diametr,dry and wet ear weight,dry and wet stem weight,  
dry and wet leaf weight , dry and wet silage yield. The results indicated that tillage systems had not 
significant difference on dry and wet silage yield. Because of the more expensive ,more soil practice , 
more irrigation and more time for land preparation at minimum and conventional tillage systems in 
compare of no- tillage system, i propose no-tillage system. Effect of varieties on silage yield was 
significantly different. Maximum silage and dry silage yield 32/76t/ha and 12/13 were obtained by 
SC704. 
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INTRODUCTION 
 

 Maize (Zea Mays L.) is one of the most important food crops grown worldwide. It is the world’s most widely 
grown cereal (Ayisi and Poswell, 1997). Based on the total area and production, maize is the 3rd most important 
cereal crop after wheat and rice in the world (Ayisi and Poswell, 1997; Tollenaar and Dwyer, 1999). Maize is also 
an adaptable crop, allowing it to grow across a range of agro-ecological zones. It is cultivated in a wider range of 
environments than wheat and rice because of its greater adaptability (Koutsika-Sotiriou, 1999 ). 
Corn (Zea mays L.) is the most important grain-forage crop in Iran. The average grain yield of corn is more than 8 
t/ha and it increases annually. 
 In order to optimize the use of moisture, nutrients and solar radiation, corn seeds must be planted under 
optimum density and tillage system. Intensive production of field crops practiced until recently to achieve high 
yields, required intensive tillage and application of other high-technology inputs. This concept, however, implies a 
number of problems, among which relationship between product quality and quantity are in the foreground, along 
with increased crop production which shows an important ecological sustainability. Above all, farmers approach 
production in terms of the cost effectiveness of the applied system (Kisic et al., 2010)  
 The use of mechanized processes is considered the main factor contributing to the total energy inputs in 
agricultural systems. Tillage represents half of the operations carried out annually in the field. Consequently, there 
is a potential to reduce energy inputs and production costs by reducing tillage (Osunbitan et al., 2005; Ozturk et al., 
2006)  
 Tillage practices are needed to increase agronomic stability and productivity while enhancing the environment 
(Hatfield et al., 1998). Since land preparation for double-cropping systems requires timeliness, especially when a 
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moldboard plow is used, reduced tillage, mainly NT systems, are becoming widespread. Forage quality can vary 
depending on variety (Jung et al., 1998), stage of maturity at harvest (Coors, et al., 1997; Bal, et al., 2000), crop 
management and hybrid (Orosz, et al., 2003; Bíro, et al., 2007) and hygienic quality (Suchý and Straková, 2006). 
Ahmad (2007) in an experiment on the wheat plant reported that the maximum wheat plant height resulted from 
minimum tillage (70 cm) and minimum wheat plant height resulted from no-tillage system (58 cm) Wang and 
Partners (2006), in an experiment on wheat during 6 years with three tillage system concluded that, average grain 
yield under tillage system was at least 8% more than the grain yield under conventional tillage system at 5% 
probability level. Tillage treatment had at least the highest yield (5604 kg/ha). 
 

MATERIALS AND METHODS 
 
 The study was conducted at the Mazandaran Agricultural and Natural Resources Research and Education 
Center at Qaemshahr (31°28' N, 52°35' E, and an altitude of 14.7 meters above sea level) in  Iran. and an altitude 
of 14.73.The soil type was classified as clay loam at location. PH of soil was 7.6 . 
To determine the effect of plant pattern, nitrogen on silage yield and its dependents components on corn (Zea 
mays L.Cv.Sc704 and Sc770), an experiment was done as split-split plot based in randomized complete block 
design with four replications in Qrakheil(Qaemshahr) agricultural research station in 2015.Main plot is row space( 
P1=65cm ,P2=75cm,P3=85cm),sub plot is cultivar V1=SC704andV2=SC770,sub-sub  plot  is  nitrogen 
(N1=250kg/ha, N2=350kg/ha , N3=450kg/ha Urea manure).Plant at each treatment were planted at four rows. 
Hand weeding was practiced to control weeds. The site was irrigated with water using a sprinkler irrigation system . 
Plants from each plot harvested separatly . Plants were cut at the surface from the two middle rows in the 
plots(area of 9 m2). In harvest time , plants in each treatment were weighted then dry and wet ear,stem,leaves and 
silage yield were measured. Number of kernel row , number of row per ear , ear height(cm) and plant height(cm) 
also were measured.Data were analyzed using the by MSTAT-C procedure to develop the ANOVA for a split plot 
design. The DMRT procedure was used to make tests of simple and interaction effects by MSTAT-C, all 
differences reported are significant at P< 0.05 unless otherwise stated. 
 
 

RESULTS AND DISCUSSION 
Tillage system 
 Tillage system had not a significant difference on silage yield (Table 1).Silage yield in disk 29.24t/ha in notilage 
28.91t/ha and in plow and disk system  28.63 t/ha were obtained. Tillage system also had not a significant 
difference on  dry silage yield (Table 3).Disk had 10.88t/ha dry silage yield . silage yield in notilage  and plow and 
disk system were 10.76 t/ha and 10.61t/ha respectively. The lowest wet (3.21t/ha)and dry (1.54t/ha)leaf weight 
were obtained from plow and disk system(Tables 2and 4).Disk and notilage system had 3.90 and 3.86 t/ha wet leaf 
yield.Also disk and notilage system had 1.84 and 1.71 t/ha dry leaf yield. Tillage system had not a significant effect 
on wet and dry stem weight (Tables 1and 3). Plow and disk system had 9.52t/ha and 3.04t/ha wet and dry stem 
weight respectively.Wet and dry stem weight in disk and notilage were 9.34t/ha(wet) and 2.80t/ha(dry) for disk and 
9.24t/ha (wet)and 2.86t/ha(dry) for notilage(Tables 2and 4).No significant difference effect was found in tillage 
systems at wet and dry ear weight .No tillage , disk and plow and disk had 15.81t/ha,16t/ha and 15.9t/ha wet ear 
yield(Table 2).Dry ear weight in notilage,disk and plow and disk were 6.19 t/ha,6.24 t/ha and 6.03t/ha 
respectively(Tables 4). Tillage system had significant effect on plant height at 0.01 probability level (Table 5). The 
highest plant height is obtained in disk (149.7cm) and   notilage (147.5cm)systems. The lowest plant height  yield 
was obtained in plow and disk system with 143.2cm(Table 6). Tillage system had not a significant difference on ear 
diameter (Table 5). The highest ear diameter was  obtained in disk system with 5.42cm(Table 6).  The results 
indicated that tillage had not significant difference on dry and wet silage yield as a result of this and because of the 
more expensive ,more soil practice , more irrigation and more time for land preparation at minimum and 
conventional tillage systems in compare of no- tillage system, i propose no-tillage system. Beneficial effects of the 
crop residue maintenance on the soil surface includes: a reduction of soil erosion and runoff, increased soil water 
conservation and soil aggregation; and a lesser use of fossil fuel is not a direct effect of crop residue management 
(Nakamoto et al., 2006). In order to combat soil loss and preserve soil moisture, more attention has been focused 
on conservative tillage involving soil management practices that minimize the disruption of the soil structure 
(Samarajeewa et al., 2006) Benefits of residue cover include improved soil water storage, enhanced soil organic 
matter content, nutrient recycling and protection against water and wind erosion (Lopez et al., 2003). 
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Effect of cultivar 
The cultivars had significant effect on wet and dry silage  yield (Tables 1and 3). The highest wet and dry silage  
yield were obtained at SC704 with 32.76 T/ha and 12.13 t/ha respectivly (Tables 2and4). AS62 cultivar had 
28.95t/ha ,wet silage yield and 11.22 t/ha ,dry silage yield .The lowest wet (26.52t/ha)and dry(9.63t/ha) silage yield 
were obtained from SC500 cultivar The highest wet and dry ear weight were obtained from SC704.SC500 had the 
lowest wet and dry ear weight with13.89t/ha and 4.98t/ha respectively(Tables 2and 4). The cultivars had not 
significant difference  on wet stem  weight (Table 1). 
SC500 and SC647 had the highest dry stem weight with 3.13t/ha and 3.03 t/ha but these cultivars had not 
significant difference withSC704(2.86t/ha) at this trait(Tables  4). 
The highest wet and dry leaf weight were obtained from SC704 with 154.4t/ha and 1.80t/ha respectivly. SC500 had 
the lowest wet and dry leaf weight with3.25t/ha and 1.54t/ha respectively(Tables 2 and 4). The cultivars had 
significant effect on plant height (Table 5).SC704 had the highest height with 154.4cm.The lowest height was in 
related to SC500 with 14.9cm. The highest ear diameter 5.68cm and 5.68 cm was in related to SC500 and SC704 
with 5.68cm and 5.58 cm respectively (Table 6). In general result was showed that SC704 is better than other used 
cultivars in this experimental condition. 
 
 

Table 1. Variance analysis of experimental traits 
Ear yield(t/ha) stem weight(t/ha) Leaf yield(t/ha) Silage yield(t/ha) df Source of variation 

4.114ns 4.7ns 0.44ns 183.75* 3 Replication 
37.22ns 3.17ns 0.93ns 167.46ns 2 Tilage system(A) 
1.59 1.35 0.107 34.71 6 Error(a) 
76.68** 2.14ns 0.98ns 156.02** 3 Cultivar(B) 
0.218 2.69 0.29 4.92 9 Error( b) 
2.104ns 3.54ns 0.57ns 11.26ns 6 Tilage system x Cultivar 
1.307 1.81 0.19 4.51 18 Error( c) 

7.16 14.35 11.9 5.54 - %CV 

*,** and ns significant at the 5% , 1% and non significant respectively. 
 

Table 2-Mean comparison of different treatments for the studied agronomic characteristics in silage corn 
Ear yield(t/ha) stem weight(t/ha) Leaf yield(t/ha) Silage yield(t/ha) Treatments 

    Tilage system  
15.81a 9.24a 

3.86a 
28.91a No tilage 

 
16.00a 9.34a 3.90a 29.24a Disck 
15.90a 9.52a 3.21b 28.63a Plow and Disck 
    Cultivar 
19.36a 9.48a 3.93a 32.76a Sc704 
14.19c 9.83a 3.72ab 27.73bc Sc647 
13.89c 9.36a 3.25b 26.52c Sc500 
16.42b 8.81a 3.73ab 28.95b AS62 

 Means followed by the same letters in each column and factor are not significantly different by Duncan’s test at 
5% probability level. 
 
 

Table 3. Variance analysis of experimental traits 

Dry ear yield(t/ha) Dry stem 
weight(t/ha) 

Dry leaf 
yield(t/ha) 

Dry silage yield(t/ha) df Source of variation 

0.59ns 0.43ns 0.1ns 9.06ns 3 Replication 
1.865ns 0.47ns 0.25ns 21.50ns 2 Tilage system(A) 
0.48 0.2 0.02 4.50 6 Error(a) 
18.77** 0.74* 0.14ns 17.48** 3 Cultivar(B) 
0.218 0.17 0.04 3.84 9 Error( b) 
1.98ns 0.39ns 0.2ns 2.57ns 6 Tilage system x Cultivar 
0.206 0.2 0.04 2.53 18 Error( c) 

7.38 15.26 11.4 13.86 - %CV 

*,** and ns significant at the 5% , 1% and non significant respectively. 
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Table 4. Mean comparison of different treatments for the studied agronomic characteristics in silage corn 

Dry ear yield(t/ha) Dry stem weight(t/ha) Dry leaf yield(t/ha) Dry silage yield(t/ha) Treatments 

    Tilage system  
6.19a 2.86a 1.71a 10.76a No tilage 

 
6.24a 2.80a 1.84a 10.88a Disck 
6.03a 3.04a 1.54b 10.61a Plow and Disck 
    Cultivar 
7.46a 2.86ab 1.80a 12.13a Sc704 
5.20c 3.03a 1.72ab 9.93c Sc647 
4.98c 3.13a 1.54b 9.63d Sc500 
6.96b 2.57b 1.73ab 11.22b AS62 

 Means followed by the same letters in each column and factor are not significantly different by Duncan’s test at 
5% probability level. 
 
 

Table 5. Variance analysis of experimental traits 
Ear diameter(cm) Plant height(cm) df Source of variation 

0.339ns 10.31ns 3 Replication 
0.20ns 175.02** 2 Tilage system(A) 
0.29 8.24 6 Error(a) 
1.997** 436.1** 3 Cultivar(B) 
0.114 10.36 9 Error( b) 
0.75* 72.83** 6 Tilage system x Cultivar 
0.276 4.49 18 Error( c) 

9.94 2.44 - %CV 

*,** and ns significant at the 5% , 1% and non significant respectively. 
 
Table 6-Mean comparison of different treatments for the studied agronomic characteristics in silage corn  

Ear diameter(cm) Plant height(cm) Treatments 

  Tilage system  
5.21a 

147.5a 
No tilage 
 

5.42a 149.7a Disck 
5.25a 143.2b Plow and Disck 
  Cultivar 
5.58a 154.4a Sc704 
4.83b 142.0c Sc647 
5.68a 141.9c Sc500 
5.07b 148.8b AS62 

 Means followed by the same letters in each column and factor are not significantly different by Duncan’s test at 
5% probability level. 
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