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Abstract 

The aim of this study is to assess the influence of covering with black polyethylene mulch on soil properties and also 

over plant physiological behavior. Analyzed gas-exchange parameters were: soil net CO2 exchange rate (NCER), soil 

respiration (Ce) and water humidity (W flux) as soil indicators and photosynthetic rate, transpiration, and stomatal 

conductance and also sugars leaf content as plant physiological indicators.  

Plant material was Prekos tomato variety cultivated in protected organic system at The Vegetable Research and 

Development Station Bacau (SCDL Bacău). Our analysis showed that black plastic mulch on the soil surface favored 

soil compaction especially on the space between tomato plant rows. The strong soil compactness state was reflected by 

the high bulk density values and other indicators as smooth soil surface and the cracks networks. In variant with no 

black plastic cover, soil gas-exchange showed that net CO2 exchange rate of was 7.94 µmol m-2s-1 and soil CO2 flux as 

soil respiration was 77.4 µmol m-2s-1 both higher in comparison with black polyethylene covering variant. In variant 

with black plastic cover because of higher soil moisture under polyethylene the water flux between air and soil are 

increased. Photosynthesis registered a slight increase, having the value of 10 µmol m-2s-1 in flowering phenophase 

(June) and about 11 µmol m-2s-1 in ripening phenophase (July) in uncovered with polyethylene variant. During the 

studied period, the variant uncovered with black plastic (polyethylene) registered a small variation of the photosynthesis 

rate but a higher mean value than covered variant. Covered variant registered a higher value in the flowering 

phenophase and a smaller value in ripening stage. 
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The use of plastics -- to cover greenhouses 

and high tunnels, as row covers, and for soil 

mulches – revaluated the horticultural practices. 

There is a wide variety of plastic mulch on the 

market that can reflect, absorb or transmit sunlight. 

Black plastic mulch increases soil temperatures 

about 5ºC at a depth of 2 inches compared to bare 

ground. Clear mulch is the most transparent to 

infrared radiation and warms the soil to the greatest 

extent of all plastic mulches, increasing daytime 

soil temperatures from about 7ºC to 13ºC at a 

depth of 2 inches. Infra-Red Transmitting (IRT) 

mulches warm the soil as intermediary between 

clear and black mulch. Highly reflective plastic 

mulches repel certain aphids. The main benefits of 

using plastic mulch include: increasing soil 

temperature, decreasing of water loss by direct 

evaporation, increased yield, reduced nutrient 

leaching and improved nutrient uptake, getting 

early production, ensure full control of weeds, 

ensure maintenance of a lower water content in 

soils from zone with high rainfall (Kasirajan S., 

Mathieu N., 2012).  

Managing growth and development of an 

entire crop for optimum production involves the 

manipulation of environmental condition to obtain 

not only the maximum rate of photosynthesis 

under the given light conditions, but also the 

optimum balance of vegetative and generative 

growth of plants for sustained production and high 

yields (Portree J., 1996). The flux of CO2 emitted 

from the soil surface to the atmosphere mainly 

originates from the respiration of roots as well as 

decomposition of root parts, soil organic matter 

and plant litter and is frequently used as an 

indicator of the "health" of that soil. Soil 

management practices, such as tillage intensity and 

method, the type of fertilizer used can have a great 

effect on CO2 emissions. Some factors, which alter 

the resource availability, can be anticipated to 

influence carbohydrate partitioning in plants. The 

primary end products of photosynthesis are triose 

phosphates, which are rearranged into glucose-6-

phosphate and used for the formation of starch as 

storage molecules or transported into the cytosol to 

form sucrose. In the source leaves, sucrose can be 


