
Volume 14(3), 106-110, 2010 
JOURNAL of Horticulture, Forestry and Biotechnology 

Researches regarding soil humidity, in the conditions of 
cultivating corn in the classical and the no-tillage systems 
 

Sarpe N. 
  
Academy of Forestry and Agricultural Sciences 61 Marasti Blvd., Bucharest, Romania 
 
*Corresponding author. Email: calin_bacali@yahoo.com 
 
 
Abstract      The corn is a plant that needs to be hoed for eliminating the 
weeds. The production of corn grains or of corn for silos is highly connected 
with the action of destroying the weeds during plant's vegetation period. 
Everybody knows that a corn crop that was not hoed is totally compromised 
because of the weeds. Thus, a higher production of corn cultivated for grains 
or of corn for silos cannot be obtained without executing three or four 
mechanical and hand weeding actions in the optimum period. 
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This "law" has been valid since 1623, when voivode 
Serban Cantacuzino ruled Wallachia Region in 
Romania and introduced the corn culture in this area, 
(Balteanu in 1969). 
 This "law" is valid now only when practicing 
the ecological agriculture, where fighting against 
weeds is made only by hoeing, the use of herbicides 
being totally excluded from this action. 
 "The law on weeding" stopped being valid in 
1955, after J.R. Geigy Company managed to synthesize 
the atrazin, one of the most selective and ecological 
herbicide used for corn. Due to their enzymatic 
complex, the corn plants decompose the atrazin 
(absorbed by the radicular, system) until obtaining CO2 
and water. 
 A real revolution in the primitive agriculture 
was the moment when the human being invented the 
wood- plough, drawn by people first, and afterwards by 
animals. Thousands of years have p^sed since the man 
transformed the first wood-ploughs into iron-ploughs. 
The agricultural technique made amazing progresses 
during the first ten decades, by perfecting the 
agricultural tools and machines. Still, the man could 
not manufacture and will never be able to create a 
machine good enough to weed the wild-plants that 
grow between the wheat or barley plants, or to hoe the 
weeds that grow between the corn plants, respectively 
to eliminate the hand-weeding operations. 
 For millions and millions of years, the plough 
raker, the hoe and the mattock were the weapons used 
by farmers all over the world for fighting against 
weeds. The man stopped being chained by this 

agricultural slavery and could gain his freedom only 
after World War Two, when the chemistry started to 
synthesize the first selective herbicides capable of both 
destroying the weeds and not harming the plants 
cultivated by man. 
Cultivating plants in the no-tillage farming system 
became in the United States of America a usual 
practice (Philips and Young - 1973). Despsch, R. 
(2001), who participated in the First "World Congress 
on Conservation Agriculture" held in Madrid in 
October 2001, showed that the United States practices 
the no-tillage system on 21 million hectares of land, 
this value representing 36,6% of the total land 
cultivated in this country. The Latin America occupies 
the second position in this classification, the no-tillage 
system being practiced on 27 million hectares of land, 
especially in Brazil and Argentina. 
 The idea of cultivating the plants in the no-
tillage system and any other soil-work belongs to the 
Americans and dates from 1930, but it could not be put 
into practice until 1957 - 1960, respectively not after 
Geugy Company from Switzerland managed to 
synthesize the atrazine - the super-selective herbicide 
used for com. 
 The no-tillage system was tested in our 
country for the first time by Nicolae Sarpe during 
1965-1993 (Sarpe, 1987). 
 The cultivation of plants in the no-tillage 
system became in the United States of America a usual 
practice, as we can see in the no-tillage practices of 
"Philips and Young" 
(1973). The data is shown in Table 1. 
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Table 1  
The practice of the no-tillage system in USA and Canada 

 States Surface in acres 
 1969 1971 

1. Illinois 6,000 40,000 
2. North Caroline 30,000 90,000 
3. Indiana 2,000 25,000 
4. Ohio 8,000 100,000 
5. Virginia 20,000 80,000 
6. Tennessee 35,000 70,000 
7. Kentucky 40,000 60,000 
8. Iowa 15,000 420,000 
9. Missouri 2,500 50,000 
10. Canada 2,000 14,000 

 

 
As seen in Table 1, the data taken from all the 

USA states show an increased number of surfaces of 
land that were cultivated in no-tillage system. 
 According to the most recent information 
obtained from the Congress organized in Madrid in 

2001 by FAQ, the number of surfaces cultivated with 
plants in the no-tilling system increased significantly, 
as shown in Table 2. 

  
Table 2 

Hectares of land cultivated with plants in the No-tillage system, between 1999 and 2000 
States Surface (hectares) 

USA 21,120,000 
Brazil 14,330,000 
Argentina 10,500,000 
Australia 8,640,000 
Canada 4,080,000 
Paraguay 1,100,000 
Mexico 650,000 

 
As seen in the above-mentioned Table, USA 

cultivates now over 21 million hectares of plants by 
using the no-tillage system. The surfaces of land 
cultivated in the same system increased significantly in 
both Brazil and Argentina. 
 
Research Material and Methods 
 
 The classical and the no-tillage systems were 
tested at the National Agricultural Research and 
Development Institute from Fundulea locality, situated 
on chernozem soil that contains 3.5% humus and 38% 
clay. 
 The test was organized according to the 
method of randomized blocks of 250 square meters. 
The test was static in the com monoculture. 
 In the classical system, after the com springs, 
the weeds were destroyed by the following operations: 
mechanical hoeing between the lines and hand-hoeing 
on the com line. 
 In the no-tillage system, the weeds were 
destroyed by using atrazine herbicide in autumn. The 

experts made periodical tests after the com sprang and 
registered the differences between the quantity of 
weeds grown in the classical system and in the no-
tillage system. 
 The soil humidity was periodically taken at 0 - 
100 cm depth. 
 A1. As regards the soil humidity 
 The soil humidity is the most discussed and 
controversial problem of the no-tillage system (with no 
soil ploughing and no other soil works). Many foreign 
specialists and even some Romanian researchers say 
the soil would lose its humidity when using this 
technology. 
 This thesis was valid many years ago, when 
the farmers fought against weeds (huge water 
consumers) by mechanical and hand-hoeing 
operations. We will prove that now, when the weeds 
are totally destroyed by herbicides, the mechanical and 
hand-hoeing operations have no role in keeping the 
soil humidity. The below-mentioned Table 3 shows 
some data registered in the drier years.
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Table 3  
Soil humidity in the no-tillage system, compared to the conventional - classical system 

Year and Month No-tillage System Conventional System 
 0 - 50 cm 50 -100 cm 0-50 cm 50 -100 cm 
1967 - May 20 20,50 22.41 20.71 22.50 
1967 - June 20 24,31 23.10 24.62 23.08 
1967 - August 20 18,60 19.30 18.94 18.47 
1967 - September 10 17,20 18.04 17.06 18.19 

 
1979 - June 28T 21,11 20,80 20,78 20,75 
1979 - July 19 19,50 19,73 19,46 20,50 
1979 - September 20 22,73 17,78 29,20 18,80 

 
1984 - May 3 20,43 21,38 20,21 20,20 
1984 - June 23 18,16 18,87 18,15 18,82 
1984 - July 20 17,18 18,00 15,57 16,62 
1984 - 25 august 14,68 16,80 13,40 14,60 

 
1990 - June 21 20,60 20,75 19,92 20,31 
1990 - July 20 18,71 16,66 18,39 18,87 
1990 - 25 august 18,17 19,69 17,80 17,19 

 
1993 - June 15 21,50 22,80 21,70 22,70 
1993 - July 27 17,10 19,20 17,20 19,30 
1993 - August 20 15,80 17,30 15,65 17,20 
1993 - September 22 16,30 17,20 16,31 17,10 

 

 
The data presented in Table 3 shows the soil 

humidity was practically equal when using the classical 
system and the no-tillage system in years with dry 
summers, even though seven works were made during 
corn's vegetation period when using the classical 
system. American researchers (Philips and Young) say 
that more water was accumulated by the soil that was 
not ploughed, compared to ploughed one. 

 For being more convincing in our theory - that 
the com tilling operations do not have a fundamental 
role, being useful only for destroying the weeds - we 
organized a special test for determining the soil 
humidity from seeding until harvesting the com. The 
experience has lasted for four years. The results 
obtained by the experts are shown in Table 4. 

  
Table 4 

Influence of the number of hoeing operations made on the soil cultivated with corn 
Variants Soil humidity % 

 0 - 50 cm 50- 100 cm 
Weeding for 2 times 18,5 20,7 
Weeding for 3 times 17,5 20,4 
Weeding for 5 times 18,0 20,5 
Weeding for 10 times 18,3 20,4 
No weeding, treated with  10 kilos of 
Gesaprim WP herbicide 

18,1 20,5 

CONCLUSION: 
In modern agriculture, the corn can be cultivated in land that was neither tilled nor weeded, because 
the herbicides have a single role: to fight against weeds. 
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The data presented in Table 4 show that the 
soil did not keep more water if being tilled by 10 times, 
compared to the variant with no tillage but with 
herbicides based on atrazine, that managed to destroy 
the weeds. The respective data obtained from Fundulea 
Institute confirmed the old conclusions of some 
researchers as Fortier, Becket and Keen (1942) and 
Henin (1960), who said the role of weeding 
operations is illusory for saving water in the soil. 
Thus, the basic role of the mechanical and manual 
weeding operations is to destroy the weeds and does 

not contribute to lowering the water evaporation from 
the soil on the depth of the layer that contains the roots 
of the corn plants. 
 
 B. As regards the production 
 The productions of corn obtained by the 
experts of Fundulea Institute in the 27 years of research 
were practically equal: at a dose of 10 kilos/hectare of 
Gesaprim, we obtained 6,890 kilos of beans per 
hectare, and at a dose of 20 kilos/hectare of Gesaprim 
we obtained 7377 kg/hectare of corn (see Table 5). 

 
 

 Table 5  
Production of beans obtained when cultivating corn in the no-tillage system,  

compared to the corn production obtained when using the conventional technology 
Conventional technology No-tillage technology 

1. Fertilized in fall 
2. Ploughing in fall + harrowing 
3. Harrowing in spring 
4. Works with the disk + harrowing 
5. Works with the disk + harrowing 
6. Seeding with SPC - 6 machine 
7. Harrowing after seeding the soil 
8. Rotating hoe 
9. 1st mechanical weeding/hoeing 
10. 1st manual weeding/hoeing 
11.  2nd mechanical weeding/hoeing  
12.   2nd manual weeding/hoeing  
13. 3rd mechanical weeding/hoeing  
14. 3rd manual weeding/hoeing  
15.  Cropped with the harvester 

1. Fertilized in fall 
2. - 
3. Treated with Gesaprim in fall 
4. - 
5. - 
6. Seeded with "Gaspardo" 
7. - 
8. - 
9. - 
10. - 
11. - 
12. - 
13. - 
14. - 
15. Cropped with the harvester 

Production Production Average of the  
years 

 
Kilos/hectare % 10 kilos/hectare Gesaprim 20 kilos/hectare 

Gesaprim 
1967 - 1970  
1971 - 1975  
1976 - 1980  
1981 - 1985  
1986 - 1990  
1991 - 1993 

5110 
4538 
6067 
8734 
8607 
8900 

100  
100  
100  
100  
100  
100 

5112 
4466 
6112 
8635 
8518 
8930 

100 
98 

102 
99 
99 

100 

5657 
5262 
6352 
5155 
5151 
8980 

111  
116  
105  
105  
106  
101 

1967 - 1993 7003 100 6890 98 7377 105 
 
 

We must specify that the com production 
obtained by the classical technology was lower in the 
rainy years, compared to the production of com 
obtained when using the no-tillage system. The 
explanation is the following: the mechanical and 
manual hoeing operations were delayed in the rainy 
years and, because of that, the weeds grew stronger, 
negatively influencing the com plants development that 
looked weakly and had a green-yellow color. The com 
plants that were not tilled and were treated with 
herbicides had a vigorous development since they 

sprang because of the total lack of weeds, turning into 
high, dark-green com plants. 
 As regards the technical-economic 
advantages of cultivating corn according to the no-
tillage system 
 For extending the no-tillage system in the 
Romanian agriculture, the farmers need a 
special seeder as the "Gaspardo" one from Italy or 
another American machine manufactured by the well-
known John Deere Company. The experts from the 
Institute in Fundulea also tested two very important 
economic indicatives: labor productivity and fuel 
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consumption. For example, for producing a tone of 
corn beans in the conventional system, we need 38 
hours of manual and mechanical work, while the no-
tillage system requires only 1.3 hours of work. We can 
draw the conclusion that the labor productivity 

increased 15 times when using the no-tillage 
technology, compared to the conventional system. 
 Reducing the fuel consumption is also a 
very important element. Table 6 from below presents 
the data obtained by the specialists from Fundulea 
Institute.

 
  

Table 6 
Consumption of fuel necessary for working the soil cultivated with corn in the two systems. 

Conventional technology No-tillage technology 
1. Ploughing in fall 27.41/hectare 
2. Harrowing in spring 1.01/ hectare 
3. Ploughing + harrowing 5.71/ hectare 
4. Ploughing + harrowing 5.7 1/ hectare 
5. Seeding with SPC - 64.6 1/ hectare 
6. 1st mechanical weeding 2.91/hectare 
7. 2nd mechanical weeding 2.61/hectare 
8. 3rd mechanical weeding 2.61/hectare 

1. Treated with herbicides 1.1 1/hectare 
2. - 
3. - 
4. - 
5. Seeding with "Gaspardo" 9.41/ha 
6. - 
7. - 
8. - 

Total 52.51/hectare Total 10.51/hectare 
 
 
The data from Table /show that 52.5 liters of diesel oil 
were consumed per hectare in the conventional system, 
while only 10.5 liters per hectare of corn were 
consumed when using the no-tillage system. 
 
Conclusions 
 
 The following general conclusions may be 
drawn according to the tests made for about 30 years, 
as regarding the efficiency of the no-tillage system: 
1.Lower fuel consumption; 
2.Lower financial investments in agricultural 
machines; 
3.Lower consumption of human and mechanical 
resources; 
4.Higher labor productivity; 
5.Preventing soil erosion; 

6.Lower production costs; 
7.Higher net profit on the hectare cultivated with 
cereals. 
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