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DROUGHT RELIEF BY NATURAL TREATMENT 

 

Drought is one of the critical environmental issues in Moldova. In the most parts of the 

country the average return period of drought varies from 3 to 5 years. For the period 

spanning from 2000 to 2012 the Republic of Moldova has already experienced 4 years 

(2000, 2003, 2007 and 2012) with the devastating droughts.  Annualized losses from 

drought were estimated $20 million per year. Considering the importance of agriculture 

for state economy (contributing %65 of total country exports) using water resources 

efficiently is a vital affair. Beside using water resources cautiously there are other ways to 

stand against drought consequences. New methods can be built to create reusable water 

for agriculture from industrial waste water and sewage. 

There are two special plants: water hyacinth and duckweed with specific, excellent 

characteristics. Water hyacinth and duckweed can be planted and cultivated rapidily and 

cheaply. Optimum conditions can be provided in Moldova. The roots of these plants 

absorb pollutants including lead, mercury, strontium-90%, nitrates and sulfates. By using 

these functional characteristics,two experiments are held by water hyacinth and 

duckweed within industrial waste water and sewage along two weeks. After each week 

samples are sent to be analyzed. Results are amazing. According to these results, water 

hyacinth and duckweed absorb pollutants approximately by 97%. If these two plants can 

be planted and cultivated around industries and sewage systems, the water released by 

them can be reused for agriculture. The ugly drought consequences can be reduced and 

the state economy can be saved.  

 

 

 

 



Introduction: 

OBJECTIVES: 
1- To find a solution for possible drought consequences 

2- To increase the quality of the air that we inhale 

3- To purify industrial waste water and sewage by useful biological processes instead 

of expensive and time consuming methods 

Water Resources in Moldova 

In the Republic of Moldova surface waters are represented by basins of the Dniester and 
Prut rivers which are transborder water sources, inland rivers and natural manmade 
reservoirs. The biggest water surface is the Dniester river having a total annual discharge 
of approx. 10,7 km3. The second biggest river is Prut with an average annual discharge of 

approx.. 2,9 km3.                                                                                      Dniester River 

There are 3621 rivers with total length 16000 km, 4117 natural lakes and artificial 

reservoirs over 7000 artesion wells and 166542 wells fed from ground waters.  Prut River 



The waters of the Dniester and Pruth rivers are considered to the relatively clean to 
moderately polluted. The waters of small rivers are medium to highly polluted. 
Approx.44% of the population does not have Access to safe drinking water sources. 
The main ground water reserves are located in deep confined aquifers. There are 
approximately 7000 boreholes for ground water withdrawal, their total debit (annual 
ground water resources ) accounts for approximately 1,3 km3, including 0,7 km3 of drinking 
water. The natural recharge capacity of the confined aquifers is limited and there is a risk 

of overexploitation.                                                                                         Raut River 

Sub-surface waters are the main source of potable water supply in the Republic of 
Moldova for %100 of the rural population and %30 of the urban population or %65 of the 
total population of the country. The remaining %35 of the population use surface waters 
as a source of potable water, including %32 from the Dniester river, 2,8% from the Pruth 
river and 0,2% from other surface waters. 
There are signs that the human factor plays an increasingly significant role in polluting 
water in confined aquifers as well, through infiltration of polluted water and through 
abandoned boreholes. 
Manmade pollution results in an increasing number of polluted water withdrawal sources 
that threaten centralised water supply systems in several towns. 
Taking into consideration different sources of water and various usage restrictions, the 
total economically water resources in Moldova amount to 5,6 km3 including 4,3 km3 
surface water and 1,3 km3 ground water. 
 

 

 

 

 



Drought in Moldova 

The Republic of Moldova is located in the South-
eastern part of Europe with a subhumid and semi-
arid climate and frequency of drought. In the 
most part of the country the average return 
period of drought varies from 3 to 5 years. For the 
period spanning from 2000 to 2012 the Republic 
of Moldova has already experienced 4 years 
(2000, 2003, 2007 and 2012) with the devastating 
droughts. Maize yields declined by 59% and 
sunflower yields declined by %53 compared to 
multiannual average. According to the Minister of 
Economy, Moldova might lose over 1,5% of 
economic growth this year due to the drought 
effects. A recent World Bank report on rural 
productivity in Moldova attempted to make some 
estimates on the annual cost of extreme weather 
events on agriculture in the country. Although 
this analysis was undertaken prior to the record 

drought even of 2007, annualized losses from drought were still estimated at US $20 
million per year, based on catastrophic event occurring once every seven years. Given the 
change in frequency and severity of drought in 
recent times, these figures appear to be an 
underestimation. The impact of drought in 2000 on 
agriculture was estimated to have caused losses of 
US $170 million. Although this figure is significant, 
the severe drought of 2007 dwarfs this with losses 
for the agricultural sector estimated at close to US 
$1 billion. The greatest losses were experienced by 
fruit and vegetable growers (US $550 million) , 
livestock producers (US $ 305 million) and cereal 
growers (US $ 132 million). These recent trends in 
drought and associated impacts on the agricultural 
sector highlight the importance of taking 
immediate and proactive action to minimize 
economic and agronomic losses from such events 
in the future. 

  



Agriculture in Moldova 

Agriculture is the dominant land use in Moldova. By far the most significant land use is 

arable land for annual crop production. Much of this arable land sits on highly fertile and 

productive black chernozem soils, which cover %75 of the country, especially the nothern 

districts and the Dniester river valley. By area, the major annual crops grown are maize, 

wheat, sunflowers and barley. Vineyards and fruit trees are the main perennial crops. As 

nearly %90 of this production is rain-fed, there can be significant changes in the crop mix 

and area planted on a year to year basis, depending on the timing and quantity of rainfall 

and associated extreme events like drought. 

Agriculture has traditionally been a major component of the Moldovan economy. 

Agricultural sector provided  %41,4 of total employment from 2003-2005. These figures 

highlight the inherent vulnerability of the national economy to climate related events that 

impact the agricultural sector. This level of vulnerability is further compounded at a 

livelihoods scale as %90,8 of the rural population earns less than $5 per day. And is highly 

vulnerable to any changes in agricultural income 



Agriculture is the single largest sector of Moldova`s economy contributing approximately 

%33 to GDP and accounting for %65 of total country exports. Agriculture is one of the 

main water users and polluters of surface and groundwater. Total area of land resources is 

3385 millionha. Agricultural land is %75,5 and water resources are %2,8 . 

Agricultural impacts on water resources are also a significant environmental issue in 

Moldova. Poor fertilizer management and agrochemical storage practices as well as 

inadequate manure management have resulted in polluted water catchment and 

contaminated groundwater resources across the country. Non-agricultural factors have 

also contributed to this problem including unregulated waste disposal by industry and 

inadequate infrastructure and management of sewage from human settlements. The 

contamination of surface and groundwater resources has serious implications for both the 

environment and human health      

        

  

 



SEWAGE ANALYSIS AND WATER POLLUTION IN MOLDOVA: 

 

Pollutant The amount of pollutants (tons/year) 

 2007 2008 2009 2010 2011 

CBO5 128067,22 116776,59 118991,57 105535,69 100463,75 

CCO Cr 390282,24 356216,551 349636,03 308232,09 264896,67 

Total 
nitrogen 

28991,17 27195,58 28520,30 28712,32 21787,77 

total 
phosphorus 

5691,97 4449,46 3729,61 3634,97 3820,4 

Suspended 
solids 

336936,66 283430,35 266,218,51 326020,49 232891,39 

Detergents 8126,14 1839,98 4639,24 2290,03 1946,26 

extractables 28478,83 24090,57 30362,57 28819,89 27283,00 

 



 

 

 

 

 



Water Hyacinth (EichhorniaCrassipes) 

Water hyacinth is an aquatic plant native to 
the Amazon basin. Water hyacinth is a free 
floating perennial aquatic plant (or 
hydrophyte) native to tropical and subtropical 
South America. With broad, thick, glossy, 
ovate leaves. Water hyacinth may rise above 
the surface of the water as much as one meter 
in height. The leaves are 10-20 cm across and 
float above the water surface. They have long, 
spongy and bulbous stalks. The feathery, freely 
hanging roots are purple black. An erect stalk 
supports a single spike of 8-15 conspicuously 

attractive flowers, mostly lavender to pink in color with six petals. 
One of the fastest growing plants known, water hyacinth reproduces primarily by way of 
runners of stolons, which eventually form daughter plants. Each plant can produce 
thousands of seeds each year. And these seeds can remain viable for more than 28 years. 
The common water hyacinth are vigorous growers known to double their population in 
two weeks. 
Its habitat ranges from tropical desert to subtropical or warm temperature desert to 
rainforest zones. The temperature tolerance of the water hyacinth is the following, its 
minimum growth temperature is 120 C (540F), its optimum growth temperature is 25-300C 
(77-860F), its maximum growth temperature is 33-350C (92-950 F) and its pH tolerance is 
estimated at 5.0 to 7.5.It does not tolerate water temperatures >350C.  Leaves are killed by 
frost and salt water, the latter trait being used to kill some of it by floating rafts of the cut 
weed to the sea. Because of its extremely high rate of development, eichhorniacrassipes is 
an excellent source of biomass. One hectare of standing crop thus produce more than 
70000 m3 of biogas. 
The roots of eichhorniacrassipes naturally absorb pollutants, including lead, mercury and 
strontium-90 as well as some organic compounds believed to bicarcinogenic in 
concentrations 10000 times that in the surrounding water. Water hyacinth can be 
cultivated for waste water treatment. 
Water hyacinth is reported for its efficiency 
to remove about 60-80% nitrogen and 
about 69% of potassium from water. The 
roots of water hyacinth were found to 
remove particulate matter and nitrogen in a 
natural shallow utrophicated wetland.  



Duckweed 

Duckweeds are flowering aquatic 
plants which float on or just 
beneath the surface of still or slow-
moving bodies of fresh water and 
wetlands. These plants are very 
simple lacking on obvious stem or 
leaves. Depending on the species 
each plant may have no root or may 
have one or more simple rootlets. 
One of the more important factors 
influencing the distribution of 
wetland plants and aquatic plants in 

particular is nutrient availability. Duckweeds tend to be associated with fertile even 
eutrophic conditions. Duckweed can be spread by waterfowl and small mammals 
transported inadvertently on their feet and bodies as well as by moving water. 
Duckweed is an important high protein food source for waterfowl and also is eaten by 
humans in some parts of Southeast Asia. As it contains more protein than soybeans, it is 
sometimes cited as a significant potential food source. The plants are used as shelter by 
pond species such as bullfrogs and bluegills. They also provide shade and although 
frequently confused with them can reduce certain light-generated growths photo 
autotrophic algae. 
The plants can provide nitrate removal if cropped and duckweeds are important in the 
process bioremediation because they grow rapidly absorbing excess mineral nutrients, 
particularly nitrogen and phosphates. For these reasons they are touted as water purifiers 
or untapped value.  
Duckweed also may be used for waste water treatment to capture toxins and for odor 
control and that if a mat of duckweed is maintained during harvesting for removal of the 
toxins captured thereby it prevents the development of algae and controls the breeding of 
mosquitoes. 
These plants also may play a 
role in conservation of water 
because a cover of duckweed 
will reduce evaporation of 
water when compared to the 
rate of a similar size water 
body with a clear surface.    

 



Materials: 

27L  aquarium, thermometer, beakers, 17L of sewage sample, 16L of industrial waste 

water, 25L of plastic water bottle, a little water hyacinth, a little duckweed, 5L of plastic 

water bottle. 

 

 

 

 

 

 

 

 

 

Process: 

17 L of sewage sample is collected from the school’s sewage system and it is left into the 

aquarium along two weeks at room temperature. Water hyacinth and duckweed are 

placed in the aquarium. After each week; liquid sample from the aquarium is observed and 

analyzed. The same process is applied to the 16L of industrial waste water.  



 

 

Results 

Beside the analysis; physical properties (color, odor, state) of the aquarium are observed. 

When sewage and industrial waste water first placed, the aquarium indicated heterogenic 

form and gave off pungent odor. But after two weeks it was in homogenicform and bad 

smell was gone. 

 



 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

Conclusions 

1- The amount of floating solids was reduced by %90. 

2- The hydrogen requirement of water was reduced by %99 

3- The pH value of water was increased from 6.6 to 8.1 (6.5-8.5 equilibrium conserved) 

4-  The amount of nickel was reduced by %99 

5- The amount of iron was reduced by %99 

6- The amount of chromium was reduced by %99 

7- The amount of cadmium was reduced by %98 

8- Water was softened by %63 by reducing amounts of sulfates 



According to these results water hyacinth and duckweed provide %91.6 efficiency with 

industrial waste water and approximately %95 with sewage.  
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