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ABSTRACT 

 
Reduced tillage has become an integral component of sustainable agriculture reducing input costs and soil loss, conserve energy, 

reduce soil erosion and labor costs, and elimination of extensive land preparation prior to planting. Therefore, in order to investigate 

the effect of tillage systems on early seedling growth, fodder yield and economic analysis, the experiment was conducted at 

Agricultural Research Farm of NWFP Agricultural University, Peshawar during spring 2007. The experiment was laid out in 

randomized complete block design having four replications. The tillage systems consisted of no-till, reduced tillage and deep tillage. 
The net plot size of 30 m by 20 m was planted at the seed rate of 60 kg ha-1 as broadcast.  Nitrogen and phosphorus were applied at 

the rate of 120 and 90 kg ha-1. Deep tillage resulted in greater emergence m-2 (134).  Reduced tillage produced taller plants (211 cm), 

more leaves per plant (9.3) and higher fresh and dry fodder yield of maize (130.5 & 48 t ha-1). Similarly, reduced tillage resulted in 
higher gross income (Rs. 65250) and net income (Rs. 63250). Higher value cost ratio (31.6) was recorded for reduced tillage followed 

by no-tillage (24.8), whereas deep tillage fetched lowest value cost ratio (11). It was concluded that reduced tillage resulted in higher 
fodder yield, net income and value cost ratio. 
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INTRODUCTION 

 

Maize (Zea mays L.) is a dominant crop in the farming system in Khyber Pukhtoonkhwa and Pakistan because 

it is a staple food crop for most of the rural population as well as fodder for animals. Maize is cultivated both in 

spring and summer season as a dual purpose crop. Staggered planting from February to September helps cope with 

the fodder scarcity problems faced in May-June and October-November (Harris et al., 2007). Its nutritious fodder is 

relished by all kinds of livestock, especially milch animals and exceeds all other summer fodder crops in average 

yield, dry matter and digestibility (Lakho et al., 2004). The green fodder of maize is rich in vitamin–A and contains 

1.56% protein, 0.30% fat, and 5.27% fiber (Chaudhry, 1982). It is a cash crop for growers, as around cities it is 

widely grown for sale as green fodder.  

Tillage is considered the most effective farm activity for developing a desired soil structure. However it has 

become a controversial practice over the last few decades. For example Patil and Sheelavantar, (2006) and Papini et 

al. (2007) attained better plant growth and performance with deep ploughing. Halvorson et al. (2000) and Sainju et 

al. (2006) reported the same results with conventional ploughing while Dolan et al., (2006); Gangwar et al., (2006) 

and Nakamoto et al., (2006) with no-tillage system. However, other authors have found little or no difference 

between the various tillage practices (Fischer et al., 2002; Iqbal et al., 2005; Wang and Dalal 2006). Reduced tillage 

can be efficient in saving more
 
water for crop production (Habtegebrial et al., 2007). It improves productivity and 

sustainability of arable land in temperate region (Nakamoto et al., 2006). Improvement in soil organic C (Wright 

and Hons, 2005; Dolan et al., 2006), N enrichment (Habtegebrial et al., 2007) and slow release of nutrient upon 

gradual organic matter decomposition are associated with reduced tillage. However, both deep and reduced tillage 

have been shown to improve soil porosity and aeration (Hao et al., 2001; Zorita, 2000), preserve greater soil 

moisture and nutrients for plant and microbes (Lopez-Bellido et al., 2001; Patil and Sheelavantar, 2006) and hence 

ultimately had increased crop yield (Zorita, 2000). 

This study was carried out to asses the financial feasibility of using various tillage systems and its effect on 

early seedling growth and fodder yield of maize. 

 

MATERIALS AND METHODS 

 

Experimental site 

 The effects of different tillage systems were assessed on early seedling growth, fodder yield and economic 

analysis in field experiment on sweet corn. The experiments were carried out at Agricultural Research Farm of KPK 
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Agricultural University Peshawar Pakistan, during spring 2007. The site was located at 34
o 

N latitude, 71.3
o
 E 

longitude and an altitude of 347 meters above sea level (Khan et al., 2004). The soil of the experimental farm was a 

clay silt loam, well drained, fine textured derived from piedmont alluvium, deep well developed and belong to Great 

Group Ustochrept. The experimental site has warm to hot, semi-arid subtropical continental climate with a mean 

annual rainfall of about 360 mm. The soil is deficient in total N (< 0.5 g kg-1 soil) and AB-DTPA extractable P (< 

4.0 mg kg-1 soil), but has adequate AB-DTPA extractable K (> 100 mg kg-1 soil) with a pH of 8.2 and organic 

matter content <1%. In addition to rainfall, the crop water requirement was fulfilled by supplying water as flood 

irrigation.  

 

Experimental details 

 The experiment was laid out in randomized complete block design having four replications. The tillage systems 

consisted of no-till, reduced tillage and deep tillage. In no-till, the soil was not tilled but the land was leveled with 

the help of leveler. In reduced tillage, the field was ploughed with cultivator to the depth of about 10-15 cm while in 

deep tillage the field was ploughed with chisel plough to a depth of about 25-30 cm followed by cultivator with 

planking. Maize type sweet corn (yellow) was sown on April 23, 2007. The net plot size of 30 m by 20 m was sown 

at the seed rate of 60 kg ha
-1

 as broadcast.  Nitrogen and phosphorus were applied at the rate of 120 and 90 kg ha
-1

, 

respectively. Urea and single super phosphate were used as sources of P and N, respectively. All phosphorus and 

half of nitrogen were applied at the time of sowing, while remaining nitrogen was applied at 4-5 leaf stage. First 

irrigation was done after two weeks of sowing, and remaining irrigations were applied as and when needed. All 

other agronomic practices were kept uniform for all the treatments. Data were recorded on emergence m
-2

, plant 

height, leaves plant
-1

, fresh and dry fodder yields. Data on number of leaves, plant height and fodder yield were 

recorded at start of tasseling. Emergence data were taken by throwing quadrat of one square meter thrice in each plot 

and then was converted to emergence m
-2

. Similarly for plant height and leaves plant
-1

, ten plants were randomly 

selected in each plot and then was averaged accordingly. Fresh fodder yield was recorded by harvesting one square 

meter quadrat at three places in each plot and then weighed and was converted to kg ha
-1

. For economic analysis, the 

cost incurred tillage operations in term of fuel and time, and income from maize fodder was taken into 

consideration. The following formulae were employed to find out the economic parameters (CIMMYT, 1988).  

 

Gross income = value of fresh fodder yield of maize crop 

Net return (NR) = Value of fodder yield - cost of tillage 

Value cost ratio (VCR) = Value of fodder yield / cost on tillage 

 

Statistical Analysis 

 The data recorded were analyzed statistically using analysis of variance techniques appropriate for randomized 

complete block design. Means were compared using LSD test at 0.05 level of probability, when the F-values were 

significant (Steel and Torrie, 1984). 

 

RESULTS AND DISCUSSION 

 

Tillage significantly affected emergence m
-2

, plant height, number of leaves plant
-1

 and fresh and dry fodder 

yield of maize. Mean values of data revealed that maximum emergence m
-2

 were recorded at deep tillage (134) 

followed by reduced tillage (123). Minimum emergence m
-2

 (95) was recorded in no-tillage (Table 1).  

Reduced tillage resulted in taller plants (211 cm) followed by deep tillage (190 cm), whereas short stature plants 

(154 cm) were noted in no-tillage plots (Table 1).  Similarly reduced tillage produced higher number of leaves plant
-

1
 (9.3), followed by deep tillage (8.1) however, it was at par with by no-tillage (7.9).  In case of fodder yield, 

reduced tillage produced highest fresh fodder yield (130.5 tons ha
-1

), followed by deep tillage (120 tons ha
-1

) which 

were statistically at par with each other. Lower fodder yield (51.5 t ha
-1

) was recorded for no-tillage. Similarly 

higher dry fodder yield (48 t ha
-1

) was recorded by reduced tillage, which was at par with deep tillage (46 t ha
-1

), 

whereas lower dry fodder yield was produced by no-tillage (19 t ha
-1

). 

Data regarding economic analysis are shown in Table 2. The variable costs of different tillage operations for all 

plots received the same amount of seed, fertilizer, and labour, etc. for cultivation practices during the growing period 

and only differed in term of cost of tillage operations. Different tillage systems fetched significantly different gross 

incomes. Reduced tillage resulted in higher gross income as compared to no-tillage and deep tillage. Likewise, 

reduced tillage gave the highest net income followed by deep tillage and no-tillage. The net income for reduced 

tillage was the highest due to the highest gross income compared with other tillage systems. Reduced resulted in 

greater value cost ratio (VCR) followed by no-tillage tillage and lower value cost ratio was recorded by deep tillage. 
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Lowest costs were observed in no-tillage compared with reduced tillage or deep tillage. The lowest total cost in no-

tillage was due to the lowest cost of seedbed preparation per hectare. Hence, this comparison showed that reduced 

tillage with less fuel consumption could be a viable economical alternative when the value cost ratio is taken into 

account, which was higher for reduced tillage as compared to no-tillage or deep tillage.   

Lower number of plants emerged in no-tillage plots which may be due to greater soil compaction, which may 

have contributed to the delay in seedling emergence (Mehdi et al., 1999). These results are in agreement with Vetsch 

and Randall (2000) who documented that no-tillage resulted in slower seed emergence and plant development than 

reduced tillage system. The possible explanation for greater number of leaves per plant under reduced tillage and 

deep tillage may be due to an initial advantage of higher leaf numbers because of early seedling emergence from 

better seedbed conditions as compared to no-tillage. Similarly, Vetch and Randall (2002) also reported that plant 

height was lower in no tillage as compared to reduced tillage. The improved fodder yield may be attributed to more 

emergence and long stature plants in reduced tillage and deep tillage systems. The higher yield in reduced tillage 

would be associated with greater preserved soil biota (Nakamoto et al., 2006), higher water retention (Thomas et al., 

2007), enhanced soil fertility (Wright and Hons, 2005; Papini et al., 2007), decreased soil compaction (Weisskopf 

and Anken, 2006), increased nutrient availability (Xiao-Bin et al., 2006) and a reduction in nutrient losses (Saniju et 

al., 2006) which may have improved individual plant performance. Reduced tillage resulted in better yield, N uptake 

and N content (Iqbal et al., 2005) when compared to deep tillage. The results are in line with Licht and Al-Kaisi 

(2005) who attributed better biomass yield with chisel plough and strip tillage systems to better soil conditions early 

in the season and consequently improved early corn growth compared with no-tillage system.  

Reduced tillage resulted in higher gross income as compared to no-tillage and deep tillage Similar results were 

reported by Ozpinar (2006) who also noted higher gross income and gross margin for reduced tillage. Similarly, 

Abu-Hamdeh (2003) pointed out that net economic return was lower in mouldboard plough tillage than other 

reduced tillage systems. Contrary to the findings of this study, Hoffman et al., (1999) found that net economic 

returns in the mouldboard plough tillage system were higher as compared to reduced and no-tillage systems. 

 

CONCLUSION 

 It was concluded from the results that reduced tillage performed better than no and deep tillage systems in term 

of fodder yield, net income and hence fetched higher value cost ratio as compared to deep and no-tillage. 

 

Table I. Emergence, plant height, leaves plant
-1

, fresh and dry fodder yields (tons ha
-1

) of sweet corn as 

affected by tillage systems. 

 

Treatment No-tillage Reduced tillage Deep tillage  LSD CV (%) 

Emergence m
-2 

95 c 123 b 134 a 11.00 5.46 

Plant height (cm) 154 c 211 a 190 b 20.30 6.35 

Leaves plant
-1 

7.9 b 9.3 a 8.1 b 1.06 7.24 

Fresh fodder yield (kg 

ha
-1

) 

51.5 b 130.5 a 120.0 a 42.39 12.33 

Dry fodder yield  

(kg ha
-1

) 

19 b 48 a 46 a 5.97 9.22 

Means in the same column followed by different letters are significantly different from each other at 5 % level of 

probability.  

 

Table 2. Economic analysis for fodder sweet corn as affected by tillage systems. 

Fodder value = Rs. 500 ton
-1

 

Tillage systems  
Fodder yield 

(tons ha
-1

) 

Gross income (Rs. 

ha
-1

) 

Tillage cost (Rs. 

ha
-1

) 

Net income (Rs. 

ha
-1

) 
VCR 

No tillage 51.5 25750 1000 24750 24.8 

Reduced tillage 130.5 65250 2000 63250 31.6 

Deep tillage 120 60000 5000 55000 11.0 
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