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Abstract         In comparative stationary field experiments performed in 
Apahida, Cluj County, during four years (2005-2008), cabbage, sweet corn, 
carrot and garden bean crops have been followed on two different tillage 
systems: a conventional system – 5-6 tillage works including deep ploughing 
(25-28 cm deep) and 2-3 weeding, and the minimum tillage system: the strip-
tillage cover crop system (spring fodder = oat + vetch) that was treated with 
Glyphosat herbicide (2l/ha) and remained on the ground as mulch on which 
10-15 cm wide sowing strips were split open. With the minimum tillage a 3-5 
day delay in plant sprouting was noticed and vegetation was prolonged for 
few days in sweet corn, carrot and bean. Yield decreases by the minimum 
tillage vary between 7.7% and 16.7% in carrot and 5.0% and 10.9% in garden 
bean. In cabbage and sweet corn yield decrease was stated only during the 
first 2 years, while during the last 2 years the crop would balance on the two 
tillage methods. There was some product quality decrease with the minimum 
tillage, especially in carrots and beans. 
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Current preoccupation on adopting a complex 

of measures ensuring the accomplishment of 

sustainable agriculture concerns tillage systems as well. 

It is thought that classic conventional tillage based on 

many soil crushing and breaking up operations 

including turning-slice ploughing is inconsistent with 

some dynamic processes determining the preservation 

and increase of soil fertility qualities, given the too 

high costs (4, 5, 7, 10). The alternative proposed is the 

non-conventional minimum tillage system. It involves 

giving up earth board ploughing, limiting surface 

mobilization (5-10 cm) to as little as necessary and 

using cover plants (grasses + legumes) that after 

mowing or weed killing remain as mulches on the soil 

surface (6, 12). 

 Seeding or planting of transplants is done in 

narrow strips (10-15 cm) tilled only on the cultivated 

plant strip (6, 9). 

 Non-conventional tillage systems have been 

experimented and extended on production mainly in 

field crops, spreading over the largest surfaces in the 

USA, South America, Australia and the EU. Our 

country has also obtained favorable results in 

experiments on minimum tillage works (5, 13). 

 In vegetable growing some types of non-

conventional tillage systems spread over increased 

areas in the large USA vegetable basins (California, 

Maryland, Pennsylvania) in tomatoes, sweet corn, 

cabbage, broccoli crops with good production results 

(3, 8, 9, 11). 

 Our research was intended to establish the 

behavior of four vegetable crops: cabbage, carrot, 

dwarf bean and sweet corn in applying the two tillage 

systems: the conventional system and the non-

conventional strip-tillage cover crop system. 

 The stationary-type experiment was 

performed during four years (2005-2008) in the 

vegetable basin of Apahida (Cluj County), a temperate 

continental climate area (average annual temperature of 

8-10°C, annual rainfall summing up 590 mm) on an 

alluvial, sandy clay, slightly plastic, moderately 

developed, mildly alkaline (pH = 7.7) soil with an 

average humus content (3.4%), high content of 

nitrogen and potassium and very high phosphorous 

content. 

 

Material and Method 

 
 The biological material used in the 

experiments was represented by Gloria cultivar for 

cabbage, Chantenay cultivar for carrot, Cristina cultivar 

for dwarf bean and Estival F1 for corn, a hybrid created 

in the Experimental Agricultural Station of Turda. The 

cover crop was spring fodder made of oat (Avena 

sativa) and vetch (Vicia sativa) seeded in a 2:1 ratio. 

 The two tillage variants have been 

differentiated by the number and nature of works 

applied to the soil. 

 Therefore, in the conventional no cover crop 

system 5-6 interventions were performed: basic 25-28 
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cm mobilization with furrow turning, 2 superficial 

works on germinative bed and 3 maintenance weeding 

in cabbage and sweet corn, and 2 weeding for both 

bean and carrot. 

 With the non-conventional strip-tillage cover 

crop system 3 operations were done: two superficial 

works (8-10 cm) of incorporating the mulch and 

preparing the germinative bed for fodder, and splitting 

the furrows for sewing and planting. In the first year 

(2005) the fodder was mowed and in the following 

three years (2006-2008) it was treated with Glyphosat 

herbicide (2l/ha) 10 days before sowing and planting. 

 All the other technology elements were 

specific to each vegetable culture with planting of 

transplant in cabbage and direct sowing in the other 

three crops and were applied just the same way in the 

two tillage variants. 

Results obtained 

 
 In order to establish the influence of the two 

tillage systems on vegetable crops, remarks have been 

concluded from experiments as regards vegetation 

periods, biological and commercial production and 

product quality. 

 Considering that with the minimum tillage the 

cover plant (fodder) vegetates until May, all the other 

four crops have been conducted as late autumn crops, 

with seeding in the second half of May or in the first 

days of June and crops finish in September-October. 

 The vegetation period from sprouting to 

harvesting was generally that characteristic to the 

cultivar used in the two tillage systems (table 1). 

 

Table 1 

Vegetation period for crops in the conventional tillage system (CV) and the 

 non-conventional tillage system (NCV) Apahida, 2005-2008 

Crop year 

Vegetation time: seeding-harvesting (days) 

Cabbage Sweet corn* Carrot Dwarf bean* 

CV NCV CV NCV CV NCV CV NCV 

2005 141 141 79-100 82-102 140 141 64-80 67-83 

2006 144 153 74-95 70-103 134 141 68-79 69-82 

2007 139 139 78-97 86-104 136 142 69-84 76-86 

2008 144 144 80-96 84-96 144 145 62-86 63-87 

Average 142.8 144.3 77.8-97.0 80.9-101.3 138.9 142.3 65.8-82.3 68.8-84.5 

* In sweet corn and bean the first figure represents the start and the second one the end of the harvesting. 

 

Differences in vegetation period of the two 

different tillage systems are few, only a few days 

longer with the minimum tillage. Such crop delay in 

sweet corn, carrot and bean may be attributed to the 

longer time passed from seeding to sprouting, namely 

5-6 days, determined by the more reduced soil settling 

in freshly tilled sowing-stripes and a slower growing 

rhythm in the first phases. 

Commercial production of the four crops was 

reported to square meters, as remarks have been made 

on micro-plots. 

Cabbage production throughout the four years 

was generally satisfactory, with variations from 4.0 to 

5.9 kg/ m
2
 (table 2). 

 

Table 2 

Annual autumn cabbage production with the two tillage systems 

Apahida, 2005-2008 

Variant Total yield 

Year Tillage system kg/m² 
Relative  

% 

Reported to 

Mt/2005 (%) 

1
st
 quality 

% 

2005 
Conventional 

Non-conventional 

4.80 

4.00ºº 

100.00 

83.3 

100.0 

83.3 

85.4 

80.0 

2006 
Conventional 

Non-conventional 

5.30 

4.30ºº 

100.0 

81.1 

110.0 

89.6 

88.6 

83.7 

2007 
Conventional 

Non-conventional 

4.90 

4.70 

100.0 

95.9 

102.1 

97.9 

83.3 

80.8 

2008 
Conventional 

Non-conventional 

5.90 

5.89 

100.0 

98.3 

122.9 

120.8 

76.7 

74.1 

                    DL (p 5%) 0.36    

                    DL (p 1%) 0.63    

                    DL (p 0.1%) 1.47    
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Production differences between years were 

caused especially by weather conditions with both 

tillage systems. Non-conventionally-tilled cabbage 

production as compared to the conventionally-tilled 

one revealed lower rates each year, but only in the first 

two years (2005-2006) such differences were bigger 

and statistically based; in the past two years cabbage 

production obtained in the two tillage variants was 

practically equaled. Commercial product quality was 

also influenced by the tillage system. Commercial 

product quality was also influenced by the tillage 

system. 

First quality production rate varied throughout 

years between 76.2 and 88.6% of the total production 

with the conventional tillage system as compared to 

74.1-83.7 % with the minimum tillage. 

Corn cob production in sweet corn had regular 

values across years (1.10-1.29 kg/m²) except for year 

2007 when because of unfavorable conditions (soil 

drought, low temperatures in May and excessive high 

temperatures in July-August) the yield was lower (table 

3).

 

Table 3 

Annual average sweet corn yield with the two tillage systems 

Apahida, 2005-2008 

Variant Corn cob yield 

Year Tillage system kg/m² 
Relative  

% 

Reported to 

Mt/2005 (%) 
1

st
 quality % 

2005 
Conventional 

Non-conventional 

1.21 

1.10 

100.0 

90.9 

100.0 

90.9 

82.6 

86.3 

2006 
Conventional 

Non-conventional 

1.28 

1.15 

100.0 

89.8 

105.8 

95.0 

85.9 

83.4 

2007 
Conventional 

Non-conventional 

0.76 

0.78 

100.0 

102.6 

62.8 

64.5 

75.0 

72.7 

2008 
Conventional 

Non-conventional 

1.28 

1.29 

100.0 

100.8 

105.8 

106.6 

76.5 

73.6 

DL (p 5%) 0.22    

DL (p 1%) 0.43    

 

Very small and insignificant differences are 

stated in comparing sweet corn production results by 

the two tillage variants. In the first two years the 

minimum tillage variant yield was lower by 

approximately 10%; however, differences were not 

statistically ensured. Such yield drops in tillage 

systems conversion is considered normal and has been 

stated in other crops as well (5, 13). 

Commercial quality of sweet corn cobs 

obtained by the two tillage systems was very much 

similar, except for year 2005, when both tillage 

variants have benefited from organic fertilizers and 

deep tillage in fall, in all the other years 1
st
 quality 

product rate was lower with the minimum tillage 

variant. 

In carrot crop, carrot root production was 

lower with the minimum tillage variant, differences 

varying between 7.7 and 16.7%, as statistically ensured 

(table 4). 

As generally, productions have been high, 

except for year 2007, when yield decrease was caused 

by unfavorable weather conditions. 

 

Table 4 

Annual average carrot yield with the two tillage systems 

Apahida, 2005-2008 

Variant Carrot root yield 

Year Tillage system kg/m² Relative % 
Reported to Mt/2005 

(%) 

1
st
 quality 

% 

2005 
Conventional 

Non-conventional 

6.30 

5.30ºº 

100.0 

84.1 

100.0 

84.1 

76.2 

75.5 

2006 
Conventional 

Non-conventional 

6.00 

5.00ºº 

100.0 

83.3 

95.2 

79.4 

73.3 

70.0 

2007 
Conventional 

Non-conventional 

3.90 

3.60 

100.0 

92.3 

61.9 

57.1 

71.7 

69.4 

2008 
Conventional 

Non-conventional 

5.50 

4.90º
 

100.0 

89.1 

87.3 

77.8 

63.6 

61.2 

DL (p 5%) 0.43    

DL (p 1%) 0.83    

DL (p 0.1%) 2.18    
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Commercial quality of carrot roots was also 

lower with the minimum tillage variant every year, in 

terms of both volume and 1
st
 quality product ratio. A 

bigger ratio was also remarked with ramified roots (5-

8.5%), which was attributed to the absence of deep 

tillage for which carrots have greater requirements, 

favoring the development of tuberous roots. 

In yellow pod dwarf bean, Cristina cultivar, 

yields have been relatively low, varying between 0.40 

and 0.65 kg/m² in both tillage variants and approaching 

to the limits (6-8 t/ha) specified by specialized 

literature (1.2), generally being lower (4-6 t/ha) in 

yellow pod varieties in autumn crop (14). 

Production differences between the two tillage 

systems were low (table 5). 

 

Table 5 

Average garden bean yield (kg/m²) with the two different tillage systems 

Apahida, 2005-2008 

Variant Bean yield 

Year Tillage system kg/m² Relative % 
Reported to 

Mt/2005 (%) 

1
st
 quality 

(%) 

2005 
Conventional 

Non-conventional 

0.46 

0.41 

10.0 

89.1 

100.0 

89.1 

86.9 

82.9 

2006 
Conventional 

Non-conventional 

0.52 

0.48 

100.0 

92.3 

113.0 

104.3 

94.2 

85.4 

2007 
Conventional 

Non-conventional 

0.65 

0.60 

100.0 

92.3 

141.3 

130.4 

86.1 

85.0 

2008 
Conventional 

Non-conventional 

0.53 

0.50 

100.0 

95.0 

115.2 

108.7 

88.7 

80.0 

DL (p 5%) 0.08    

DL (p 1%) 0.13    

DL (p 0.1%) 0.23    

 

In all these years bean pods production was 

lower in the minimum tillage variant. The analysis of 

the variation shows a significant difference about 7.7% 

of production average in the four years to the 

advantage of the conventional tillage system. 

Product quality was also negatively influenced 

in the minimum tillage variant, 1
st
 quality bean pods 

production being lower (80.0-85.0 %) than with the 

conventional tillage system (86.1-94.2 %) across the 

four years. 

 

Conclusions 

 
Based on results obtained following the four-

year comparative experiments (2005-2008) by applying 

two tillage systems: the conventional system and the 

minimum strip-tillage cover crop system in cabbage, 

sweet corn, carrot and dwarf bean, the following may 

be concluded: 

- With the minimum tillage system in sweet 

corn, carrot and bean a longer period from seeding to 

sprouting and longer vegetation time was noticed, 

which may be attributed to the greater degree of soil 

breaking up in freshly split seeding strips; 

- Commercial production in experimental 

crops was lower with the minimum tillage than the 

conventional no cover-crop tillage system. This 

decrease varied between 7.7-16.7 % in carrot and 5.0-

10.9 % in garden bean; 

- Sweet corn and cabbage yields were 

significantly lower, by about 10% for the first variant 

and 17.7-18.9 % for the second, that only in the first 

two years of applying the minimum tillage system, 

after which crops were leveled in the two tillage 

systems; 

- Yield decreases during conversion from the 

classic system to the minimum tillage system are 

similar to those noticed both in vegetable crops and in 

other crops and they are generally compensated by 

lower tillage costs (13); 

- Some negative influences of minimum no 

deep breaking-up (furrow-ploughing) tillage were also 

noticed in product quality, which decreased in a greater 

extent in carrot and garden bean. In carrot crop, the 

absence of soil mobilization in the tillable stripe has 

determined a greater rate of ramified roots; 

- As with test plots mechanized tillage works 

were simulated by means of hand tools that do not 

influence the soil compaction degree, it is necessary 

that experimental results obtained in cabbage, sweet 

corn and bean should be checked on a testing ground 

where tractor and specific equipment should be used. 
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