2002-2004 RESEARCH REPORT

by the Bryansk NGO VIOLA on experiments conducted from 2002-2004 on the use of the GROW BIOINTENSIVE method in growing grain and vegetable crops in six areas contaminated by radiation  in the western part of the Bryansk oblast’
By Igor Prokofiev, Executive Director, NGO Viola, Bryansk, Russia

The Bryansk NGO VIOLA has conducted research work on this topic for three years. During the growing seasons of  2002-2004, we worked with six gardeners in varied locations in the radiation zones, who grew certain sets of plants for joint planting in beds in their family plots using the GROW BIOINTENSIVE (GB) and traditional methods. We made regular observations on the effects of the GROW BIOINTENSIVE (GB) method on the quantity and quality of vegetables grown, and also on the yields of biomass, which is needed  for obtaining compost and feed for domestic animals.

Each year our experiment has been extended and intensified. 

An analysis of the work done and the results obtained from March to October 2004 is given below.  The report for the experiments conducted in 2002-2003 follows on pp.  5-7.

In order to analyze the radioactive contamination of the soil and of the plants, we used ordinary radiation counters  RKSB-104, and also conducted  tests on plant specimens and soil samples in the laboratory of the Bryansk State Agricultural Academy.

Justification for the experiment:

The radioactive isotopes that fell on the territory of the Bryansk oblast’ do not at first glance appear to cause appreciable damage to plants. However, they do accumulate in significant quantities in agricultural crops.  Members of the NGO VIOLA’s scientific group revealed in 2002-2003 that in soils that vary in mechanical structure, various crops accumulate radionuclides in varying degrees. The local population received  uncontam-inated foodstuffs from the state only from 1987 to1992, and even then in insufficient quantities. Therefore, during the course of our experiment we have been investigating the possibility of using the GB method, or its separate components, to obtain vegetable and grain crops that have received the minimum contamination from radionuclides. In our experiments we test the plants most frequently used as food by the local population.

Features of weather conditions in 2004

The winter and spring in 2004 were long, with the mean winter temperature falliing lower than the mean long-term temperatures for our territory by 2 degrees Celsius. The growing season began four weeks later than the average date; i.e. on May 15, 2004, the indexed ground and air corresponded to April 15 (according to mean data). These lower temperatures continued until July 15.  From January to July 15, a sharp increase in humidity was observed, the precipitation proving to be 2.5 times the long-term mean. From July 15 – Sept. 15, the weather corresponded to the regional norms for temperature and precipitation.  But from Sept. 15 – Nov. 15, dry and very warm weather was observed, such as is experienced only once in 11 years.

In 2004, the experiment was conducted on three types of soils, with ten crop varieties.

The experiments were conducted with the following themes:

A) Effect of the use of compost on the accumulation of cesium-137 in agricultural plants in various soils.

During 2002-2004, the influence of introducing compost into beds on various soils was studied.  The introduction of compost was combined with proper irrigation or drainage (during a rainy summer), in accordance with GB recommendations.

Our data are presented below.

Table 1. Effect of introduced compost on uptake of cesium-137 in peas on different soils, percent relative to control.

	Soils
	Experiment 

Years
	Compost 

Rate 1
	Compost 

Rate 2

	Alluvial-

  sandy loam
	1

2
	87

71
	72

64



	Turf-podzol 

   Loam
	1

2


	94

79


	86

71



	Chernozem leaching

  Medium loam
	1

2
	88

55
	54

49


As noted  earlier in our reports of 2002-2003, crops such as garlic, peas, and string beans have an edible part (the cloves, the seed) that accumulates  a sharply increased quantity of radionuclides from contaminated  soil.  Scientists advise our local population not to grow these  crops in contaminated  areas.  However, we have shown that, using the Biointensive method, in particular by using compost, it is possible to decrease the quantity of cesium-137 by 13-28 percent even in these plants, if they are grown in poor sandy  and sandy-loam soils. 

The introduction of compost in poor sandy and  loamy soils significantly reduces uptake of radionuclides in plants other than garlic, string beans, and peas.

Table 2.  Influence of introduced compost on accumulation of cesium-137 in biomass of agricultural crops in field tests on rich and heavy soils (chernozem, clay, loam)

	Crops and plant parts
	Uptake Factor

	
	Control
	Compost rate One

	Wheat grain
	0.004
	0.007

	Millet grain
	0.005
	0.014

	Buckwheat seed
	0.009
	0.028

	Bean seed
	0.040
	0.020

	Onion bulb
	0.08
	0.006

	Beet root
	0.016
	0.041

	Potato tuber
	0.022
	0.027

	Dill biomass
	0.024
	0.014

	Carrot root
	0.029
	0.019

	Parsley biomass
	0.079
	0.050

	Squash fruit (young)   
	0.109
	0.067

	Squash fruit (mature) 
	0.099
	0.081


As  can be seen, during cultivation of various crops in rich, heavy soils, for certain crops the use of compost  reduces the cesium-137 content  in the edible portion of the plant (beans, onions, dill, carrots, parsley, squash), while, by contrast, for other crops it helps them to accumulate more (wheat, millet, buckwheat, beets, potatoes).

These data justify the statement that the introduction of compost properly prepared according to the GB method in light sandy and  loamy soils of the turf/podzol/ loam type is an effective method  of significantly reducing the cesium-137 content in agricultural plants. This is especially important for the western part of Bryansk oblast’, where just such types of soils are widespread in the contaminated areas. 

We believe that this experiment should be repeated in the next several years.

B) Part II of the experiment – Effect of double-digging of beds and introduction of soil amendments

Research on this topic was conducted for the third year, on new plots. The results are confirmed: double-digging helps to loosen the deeper soil layers. Precipitation and irrigation after double-digging result in heavy radioactive metals being moved deeper and not collecting in the surface soil layer. This effect reduces the accumulation of radionuclides by plants.

We believe that the three-year experiment on the use of GB on radiation-polluted soils has proven its efficacy and necessity.

However, our investigations have shown that the GB mini-farming method is suitable only in radioation-contaminated areas with contamination levels up to 40 Cu/km2. A review of the literature has shown that in lands with contamination from 40 to 80 Cu/km2, the use of the GB method is theoretically possible, but only with certain crops: grain, rape, corn, flax, etc.  Moreover, with that level of contamination, the method should not be used to obtain compost from vegetation also grown in contaminated areas.  Otherwise, it would be necessary to carry out more profound and detailed research on this question. In plots with pollution above 80 Cu/km2, no agricultural activity should be conducted.

It has been well established by us as well as by researchers from Bryansk State University and Bryansk Agricultural Academy that radionuclides migrate within the soil profile. That is, with rainwater, they move down to the deeper soil layers, where they accumulate on the edge of impenetrable layers (clay, for example). This process favors the safe cultivation of vegetables in a radioaction-contaminated zone, since it reduces the uptake of radionuclides by the edible parts of plants. The speed of radionuclide migration into deeper soil layers depends on the soil type. In sandy soils, this process occurs more rapidly than in heavy loams. The GB method  also influences the speed of the radionuclides, but its influence is ambiguous.  Our investigations have shown  that just by using double-digging, the speed of migration of radionuclides into the deep layers is significantly increased. Its speed is increased by 20 percent when watering is simultaneously increased. When compost is used, the speed of migration of the radionuclides is decreased, and they are tied up by the compost. However, this tying-up prevents the radionuclides from reaching the plants.

Our third summer of research has shown that the accumulation of radionuclides depends, also, on climatic and weather conditions. In more humid years, there is decreased accumulation of radionuclides.  But this conclusion requires additional testing.
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Viola's 2002-2003 Radiation Zone Biointensive Experiment Report

by Igor Prokofiev, Exec. Dir., NGO Viola, Bryansk, Russia

An experiment in the use of the Biointensive mini-farming method was conducted by members of Viola in the western part of the Bryansk oblast'. This area was intensely contaminated by radionuclides of cesium and strontium as a result of the Chernobyl nuclear accident.  Due to insufficient government support, inhabitants of these rayons must grow their own vegetables and grains, in which the radionuclide levels sometimes exceed the norms by factors of 10-30.

Our experiment was performed in 2002 and 2003 in the Klimovskiy, Novozybkovskiy, and Krasnogorskiy rayons of the Bryansk oblast'.  The experiment was conducted both years in the same plots, which had varying levels of radiactive contamination.  Ludmila Zhirina, Igor Prokofiev, Albina Samsonova, Oleg Zavarzin, and Natal'ya Karyagina are the Viola members who participated.

The goal of our experiments in 2002 and 2003 was to test Biointensive methods
 in radioactively contaminated soils.  We did not attempt to obtain large harvests, as in normal  farming.  We wanted to grow uncontaminated vegetables.

The following components of Biointensive mini-farming were used:  double-digging, compost, and companion planting.

Methodology: 

In each rayon, a plot of 200 m2 area was used, the plot being divided into two parts.  The same crops were planted in the two parts:  potato, onion, dry beans, carrot, lettuce, tomato, and French beans.  This is a typical crop selection for a Russian’s present-day garden. Traditional methods were used in one half, the Biointensive method in the other.  In the second half, compost was used which had been prepared Biointensively during the previous year.  All the work was conducted in accordance with John Jeavons' book Kak vyraschivat' bol'she ovoschei.  The yield from both halves was tested in a laboratory for radionuclide content; we also tested soil samples from each plot for radionuclide content using a dosimeter.

Experimental Results and Analysis (Explanations):

1. 
The contamination of the soil by radionuclides was decreased as a result of using the Biointensive method.

This can be explained by the fact that, as a result of double-digging, the soil was mixed and loosened to a depth of 60 cm.  This led to a decrease in the concentration of the radionuclides in the uppermost 10-15 cm of soil.  The radionuclides descended to deeper layers, where ground water washed them down even deeper.

2. 
The vegetables grown Biointensively contained fewer radionuclides than those grown by the usual methods.  Some vegetables were practically free of contamination, while others were contaminated by a factor of 2-3 ( instead of a factor of 10-30).

This can be explained by the following:

–    Double-digging decreases the concentration of radionuclides in the soil layer 10-15 cm from the surface,

–    Saturating the soil with compost has a favorable effect on the vegetables, since humus from the compost ties up Cs-137 and Sr-90 radionuclides,

–    Companion planting favorably affects the contamination of the vegetables.  We grew beans and potatoes together.  We discovered that the beans do a good job of absorbing radionuclides, which build up not in the fruit, but in the vegetative part of the plant.  So the beans can be harvested and will be uncontaminated, while the vegetative parts are removed from the bed.  In this way, radionuclides can be removed from the soil.  Thus, when planting potatoes and beans together as companions, we  got potatoes that were not contaminated, since the bean plants absorbed the radionuclides.

3. As a result of further experiments we determined that with the addition of clay to sandy and peat soils, it is possible to lower the contamination of radionuclides, since clay binds to Cs-137 and Sr-90.  As a result of this process, they do not reach the plant.  If chicken eggshells are added to the soil, this can also decrease the radionuclide uptake by the plant.

OVERALL CONCLUSION:  Biointensive mini-farming methods decrease the contamination of vegetables by radionuclides,  which has a positive effect on the health of the local population.  

But it is necessary to continue the experiment.  Here are our new experimental tasks:

–    compile lists of plants, those which do not absorb radionuclides from the soil, and  those in which the accumulation occurs  in their vegetative parts

–    determine which grasses can be used for composting in the radioactively contaminated zone,

–    determine which crops can be grown as companions in the beds in the radioactively contaminated zone to obtain uncontaminated vegetables, and

–   continue to test the Biointensive method in various types of soil with various levels of contamination.

Report sent in March 2004

PDF files – Igor1-Part1.pdf  , 2, 3:

School harvest festivals 

Kolgovskaya shkola (on pumpkin)

Mimtivskaya srednyaya shkola

Novosel'skaya srednyaya shkola

Novodark'kovichnaya sr. shkola

Seminars:

Pochep town/Navlensky district

Nikolaevka and Klikovnika villages
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