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Abstract: In exploiting the various forms of land and 
natural resources, including in agriculture, our 
responsibility towards the future generations must be 
taken into account, as an ethical component 
pertaining to the future. Technologies must diminish 
their impact on the environment, natural ecosystems 
must be less influenced by agricultural activities, and 
biological diversity must be preserved and developed 
by: rational agricultural production, diversified 
biological agricultural technologies, economic 
efficiency, adequate agricultural production and 
processing techniques, efficient food quality 
management, sensible and trustworthy decision-
making worldwide. Modern technology of food 
production and processing raises a wide ranging 
debate about the sources, users, and purpose of food 
and its unique role in the society, as global 
commodity, and core part of local human societies. In 
the efforts to change the food type, place and 
production mode, organic agriculture will provide 
one means that enables humankind to start cleaning 
up and improving the environment, as well as 
preserving biodiversity – a finite world resource of 
economic and ethical value for humankind, whose 
reserves are being eroded or lost for perpetuity by 
unsustainable practices. Therefore, one of today’s 
critical challenges is the conservation of biological 
diversity, and the sustainable use of biodiversity 
components for the benefit of humankind 
 
 

Rezumat: În exploatarea diferitelor forme de resurse 
de teren şi naturale, incluzând aici şi agricultura, 
trebuie avute în vedere responsabilităţile noastre faţă 
de generaţiile viitoare, ca o componentă etică ce face 
legătura cu viitorul. Tehnologiile trebuie să-şi 
diminueze impactul asupra mediului, ecosistemele 
naturale trebuie să fie mai puţin influenţate de 
activităţile agricole, şi diversitatea biologică trebuie 
să fie conservată şi dezvoltată prin: producţii 
agricole raţionale, tehnologii agricole diferenţiate 
din punct de vedere biologic, eficienţă economică, 
tehnici de producţie agricolă şi procesare adecvate, 
un management eficient al calităţii alimentelor, 
decizii sensibile şi de încredere la nivel mondial. 
Tehnologiile moderne pentru producerea şi 
procesarea alimentelor prilejuiesc o dezbatere largă 
asupra surselor, utilizatorilor, scopului alimentelor şi 
rolului lor unic în societate, ca un articol de comerţ 
global şi o componentă de bază vieţii colectivităţilor 
umane locale. #n eforturile de a schimba tipul de 
alimentaţie, locul şi modul de producere, agricultura 
ecologică va oferi căile care să permită umanităţii să 
înceapă purificarea şi îmbunătăţirea mediului 
natural, precum şi conservarea biodiversităţii – o 
resursă limitată a lumii, cu valoare economică şi 
etică pentru umanitate, ale cărei rezerve au fost 
erodate sau pierdute pentru totdeauna datorită 
practicilor nedurabile. De aceea, una dintre 
problemele critice actuale este conservarea 
diversităţii biologice şi folosirea durabilă a 
componentelor biodiversităţii în beneficiul umanităţii
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INTRODUCTION 
In the contemporary world, it is paramount to find new solutions to the problems that have 

arisen in several fields of activity, mainly to the problems posed by food production and 
environmental protection. The reasons for these problems are, on the one hand, the marked 
environmental degradation due to the inadequate exploitation of natural resources or the inefficient 
management of the agricultural production and the insufficient coordination of various human 
activities, and on the other hand, the depletion of the raw material and energy resources on which 
the 20th-century intensive technologies were based. 

INTENSIVE AGRICULTURE – STRENGTHS AND LIMITATIONS 
      The demographic boom, particularly recorded during the last century (Fig.1), 

followed by the decreasing arable lands per person (Fig.2), has resulted in intensified agricultural 
technologies aimed to meet the food demands. 

In its natural sequence, the general development of humankind has been accompanied by 
improved agricultural technologies, which has led to significant increase in the yields obtained per 
land unit. This is well illustrated by the crops productivity development recorded in the wheat 
grown in the UK (Fig.3 – from less than 1 t/ha in 1250 to about 8 t/ha at present), the rice grown in 
Japan (Fig.4 – from about 1.1. t/ha around the year 800 to almost 7 t/ha at present) or the maize 
grown in the USA (Fig.5 – from about 2.2 t/ha at the beginning of the 20th century to about 12.0 
t/ha at present). 

However, in numerous cases, the rapidly increasing production in modern agriculture has 
been followed by environmental degradation and the dramatic decrease in biodiversity, as well as 
social problems (considerably high production costs; almost disappearing family farms, and an 
exaggerated land concentration into large exploitations) and excessive use of natural resources.  

 
 

 
Figure 1. World’s population growth from AD 1000 to the present (after Langer et al., 1991) 
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Figure 2. Evolution of the world’s arable lands, per person (after Langer et al., 1991). 

 
 

 
.Figure 3. Evolution of average wheat productions in the UK (after Langer et al., 1991) 
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Figure 4. Evolution of average rice productions in Japan (after Thomas et al., 2003) 

 
 

 
Figure 5. Evolution of average maize productions in the USA (after Langer et al., 1991) 
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The negative impacts of humankind’s modern development all over the world are well-
known. They refer, for instance, to the large amounts of polluting emissions resulted from different 
human activities, including agricultural activities; in particular, the fossil fuels employed in the 
current intensive production technologies and in transportation (Fig.6) have led to the expansion of 
the greenhouse effect, dramatic climatic changes, and global warming (Fig.7), with hardly 
predictable consequences on the long term, although already visible by the occurrence of certain 
extreme weather phenomena. 

Nevertheless, even though chemical methods were long considered the solution to the 
pest, disease, and weed control, it has been found out in time that the problem is far from being 
solved. Thus, the most damaging species are still a danger; there has been a frequent selection of 
the most resistant organisms that adapted themselves to the new environment; often, resistance to 
pesticides has occurred (Fig.8). 

Yet, modern agricultural technologies involve large rates of synthesis fertilisers, 
sometimes even over 400-500 kg active substance/ha in the developed countries. The polluting 
effects of these large rates are alarming; for instance, the nitrate pollution of soil, ground and 
surface, including drinking, waters and agricultural products is well-known, together with other 
negative effects, such as depleting organic material reserves or soil acidification (Fig. 9). Another 
extremely damaging consequence of human development and intensive agriculture is the dramatic 
decrease in biodiversity at all levels: landscape, ecosystems, biological associations, species, 
genetic variability within species. According to some estimations, 27,000 species disappear from 
the Earth every year (about 20-60 species disappear every day); in the European Union, 38% of the 
bird species and 45% of the butterfly species are endangered. 

 
 

 
 

Figure 6. Annual CO2 emissions to the air, resulted from forests, soil, and fossil fuels (after Altieri et al., 1987) 
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Figure 7. Dramatic global warming – deviation from the average temperature in 1961-1990 (after M. Berca, 
2004). 

 

 
Figure 8. Increase in the number of damaging, pesticide-resistant organisms (after Neely et al., 2003). 

 

-0 .6

-0 .3

0

0 .3

0 .6

0 .9

1880 1900 1920 1940 1960 1980 2000 

SSeevveenn  ooff  tthhee  mmoosstt  wwaarrmm  yyeeaarrss  aafftteerr  11888800    wweerree  dduurriinngg    tthhee‘‘9900--iieess..  OOCC  
Temperature disparities 
HHeerree  ddeevviiaattiioonnss  ffrroomm  aavveerraaggee  tteemmppeerraattuurree  dduurriinngg  11996611  --  
11999900  



 177

ECOLOGICAL AGRICULTURE – A CHANGE IN OUTLOOK 
As a result, it has become imperative to change the outlook towards sustainable 

development, natural resources conservation, energy efficiency, as well as the development of an 
economically viable and socially acceptable agricultural system. 
       Thus, new concepts have been devised with respect to agricultural systems: organic, 
biological, ecological, sustainable, integrated, natural, biodynamic agriculture – are all concepts 
subscribed to the ecological agriculture trend. 

 

 
 

Figure 9. Average grains productions according to fertiliser rates applied (after Langer et al., 2003) 
 
 

       Ecological agriculture is a production system that avoids, or completely discards, 
synthesis fertilisers and pesticides, growth regulators and fodder additives, genetically modified 
organisms. Based on crop rotation, crop residues, manures and green fertilisers, and the biological 
control of the damaging organisms, this system is aimed to maintain soil fertility, to provide the 
necessary amount of nutrients for agricultural crops, and to control weeds, insects, and diseases 
efficiently. 
       It is noteworthy that, at present, the general understanding of industrial agriculture has 
changed, and farmers, decision-makers and the large public are becoming ever more interested in 
ecological agriculture. For a significant part of the population, the concern with ecological food – 
perceived as better, safer, and healthier – has become wider and, at the same time, it is more 
obvious that certain conventional agriculture practices have created serious ecological problems. 
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      An important objective of ecological agriculture is to maintain and enhance the fertility of 
the agricultural lands. Therefore, focus is placed upon crop rotation, diversified agricultural crops, 
increasing pulses crops (peas, beans, soybeans, etc.) and fodder legumes (alfalfa, clover, 
vetch+oats), increasing green-fertiliser crops (such agricultural crops as lupine, a plant whose 
biological yields is incorporated into the soil), the employment of the residues from agricultural 
crops as a source of organic matter for the soil, the employment of the animal waste from farms as 
organic fertilisers. A special role in the provision of nitrogen for agricultural crops is played by the 
bacteria that symbiotically fix atmospheric nitrogen into accessible forms for plants (Rhizobium, 
Azobacter, Azospirillum bacteria). 
The biological pest and disease control, promoted by ecological agriculture, consists in: attracting 
useful fauna – animals and insects – for pest control in agricultural crops by creating favourable 
food and shelter conditions (e.g., for Coccinella, Syrphe, Chrysope insects); collection of some 
predators and parasites from the environment – insects, nematodes, fungi, bacteria, viruses –, 
followed by their reproduction under laboratory conditions, and their dissemination in agricultural 
crops (at present, it is estimated that there are over 125 natural enemies, produced and 
commercialized by more than 100 companies all over the world; among the better known 
examples, there are: Trichogramma, Phytoseiulus perseiulus, Encarsia formosa); the microbial pest 
control by bacteria, fungi, viruses, protozoa (the so-called ‘biopesticides’) mainly produced by 
chemical companies – a method employed particularly in the USA, Canada, some EU countries 
(among the frequently cited examples, there are Bacillus thuringiensis that produces a bacterium-
based insecticide; Agrobacterium radobacter, a bacterial antagonist; Trichoderma viride, a funfus-
based fungicide; Neodiprion sertifer, a virus-based insecticide); the employment of pheromones, 
especially of sexual pheromones, mainly against the damaging lepidoptera. Biological weed control 
may be performed by: classic methods (pathogen release into the agricultural crop, with no further 
manipulation); employment of ‘mycoherbicides’ – species of fungi that parasite various weeds 
(e.g., Colletotrichum gheosporiodes is employed to produce Collego for rice or soybeans crops, 
and Lubao for the control of Abutilon theophrasti, a weed that attacks maize or soybeans crops; the 
fungus Sclerotinia sclerotiorum is employed in the control of some damaging weeds such as 
Taraxacum officinale, Cirsium arvense, Carduus nutans). 
 Animal breeding under conditions of ecological agriculture is extremely strict. Thus, 
animal production systems must meet the highest standards of animal welfare; the animals must be 
fed according to their own physiology, on farm-produced fodder; veterinary treatments must avoid 
drugs and medicines; under these conditions, it is considered that animal health can be maintained 
and improved by prophylactic measures, welfare, and suitable feeding and shelter systems. 
 The ethical features of ecological agriculture are noteworthy: concern with the future 
generations (as the ethical component relates to the future), by environmental protection (sound 
principles and practices of agricultural production, lower pressures upon the environment, 
favouring the enhancement of biodiversity); diversified biological measures implemented in 
agricultural technologies (lower impact of agricultural activities upon the ecological systems); 
higher economic efficiency (by organising agricultural exploitations and agricultural land resource 
management); increased responsibility of agriculture towards the society (correlation of food 
demand with suitable production and processing techniques; efficient food quality management). 

And yet, specialists are already criticising certain ecological agriculture principles and 
practices. Thus, there are ethical approaches to the biological weed, disease, and pest control: is it 
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ethical to manipulate organisms, to set them against each other in a controlled biological struggle 
(‘living-against-living’)? Also, there are debates on the possible risks incurred by the pathogens 
employed in biological pest and weed control. Insufficiently assessed and often unpredictable, 
these risks refer to the following: the possible negative impact of ‘biopesticides’ or 
‘mycoherbicides’ upon the useful fauna and flora present in soil; the pathogens employed may also 
have a negative impact upon the useful entomofauna; some predators and parasites may 
mechanically disseminate certain pathogens; thus, this may pose danger upon human health, 
including the health of those who manipulate the agents employed in biological control. On the 
other hand, the ecologists raise other issued regarding the deliberate or accidental introduction of 
some species to a different environment than their own. Generally, the invasive species are 
considered serious threats to native flora and fauna. There are already classic examples supporting 
this idea, e.g. the European rabbits brought to Australia; the African bees brought to South 
America; the unpredictable, often hardly controllable, of various human or animal pathogens 
resulting in serious consequences. Even such nitrogen-fixing bacteria as Rhizobium is regarded 
with caution, although no negative effects have been recorded after long decades of employment in 
the agricultural technologies; and yet, in Australia, there are standards restricting the number of 
bacteria for seed inoculation. There is also another remarkable issue: the extension of ecological 
agriculture systems, implying reduced inputs, may result in lower production per land unit. 
Consequently, the cultivated lands should increase in order to meet the population’s food demand. 
Unfortunately, the present-day land resources are extremely limited, therefore unable to become a 
significant method of increasing the food supply. Moreover, the ecological agriculture principles 
prohibit the employment of genetically modified organisms. There are, however, frequent cases 
when genetically modified organisms allow the efficient control of some diseases, pests or weeds, 
with no expensive polluting chemical intervention, which thus avoids the decrease in crops due to 
damage produced by damaging organisms. The employment of genetically modified organisms 
leads to simpler and cheaper agricultural technologies for farmers and poor countries, higher 
efficiency of agricultural activities, lower production costs and market selling prices, lower 
polluting impact of agricultural technologies upon the environment, agricultural products, and their 
consumers.    

 
 
CONCLUSIONS 
In conclusion, the current stage of human development allows both the necessity and the 

possibility of co-existence for the two agricultural systems: on the one hand, the intensive 
agricultural system (also known as conventional) that provides the efficient control of the 
damaging organisms (weeds, diseases, pests), the nutrients supply for agricultural crops, and 
sufficient food for the actual human demand; on the other hand, the developing ecological 
agriculture system that promotes agricultural production technologies of low impact upon the 
environment, emphasizes the biological links of the technological chain, and provides food at lower 
production costs and higher biological quality. 
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