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Овчарук В.И. Экологическая особенность вишенки обыкновенной во 
время экстенсивного способа выращивания 

Содержание радионуклидов определено особенностями биологии гриба, плот-
ностью радиоактивного выпада, формами их поступления, свойствами почвы, особеннос-
тями водного режима, погодными и другими условиями роста. Для снижения содержа-
ния радионуклидов необходимо применять термическую обработку плодовых тел, что 
уменьшает их загрязнение в 2-20 раз, или использовать отвары из солевого раствора, ко-
торые способствуют снижению цезия-137 на 85 %. 

Ключевые слова: продукт, плодовое тело, способ, тяжёлые металлы, радионукли-
ды, концентрация, загрязнение, среда, температурная обработка. 

Ovcharuk V.I. Ecological peculiarity of oyster mushroom in conditions of 
extensive growing method 

The content of radionuclides is determined by peculiarities of mushroom biology, density 
of radioactive fall-out, forms of their inflow, soil qualities, water regime peculiarities, weather 
and other growing conditions. To reduce the content of radionuclides, application of thermal 
processing of fruit bodies is necessary, which limits their pollution by 2-20 times. Another met-
hod is the use of saline decoction, which helps to lower cesium-137 by 85 %. 

Keywords: product, fruit body, method, heavy metals, radionuclides, concentration, pollu-
tion, environment, thermal processing. 
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FORECROP AS AN ECOLOGICAL METHOD FOR IMPROVING 
GRAIN QUALITY OF WHEAT CULTIVARS 

Experimental material were grain samples obtained from field experiment conducted by 
Institute for Soil Science and Plant Cultivation in 2010 year. The effect of 4 forecrop variants 
(potato, pasture, pea, rye) on grain quality of 5 winter wheat cultivars (Satyna, Akteur, Muszel-
ka, Mulan, Meteor) was investigated. Higher quality of winter wheat grain was obtained after 
potato and pea cultivation. There was no interaction between forecrop variants and cultivars. 
Akteur cultivar had the better grain quality than the other cultivars. 

Keywords: forecrop, cultivars, winter wheat, grain quality. 

Introduction . Wheat is the main cereal cultivated in Poland. For consumption is 
used about 45-50 percent of grain, The other part – low quality – is used as feeding stuff. 
Production of grain with good milling and baking quality depends on cultivar, weather 
conditions and agronomical factors (Deryło 1994, Suwara, Gawrońska-Kulesza 1994, 
Koszański at all. 1995, Smith, Gooding 1999, Wacławowicz at all 2005). Among agro-
nomical factors the most significant effect on grain quality was noticed for nitrogen ferti-
lization. Application of high doses increase protein and gluten content (Guarda at all. 
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2003). Other agronomical factors have lower influence on quality traits (Smagacz 1997, 
Weber at all. 2005). Important reason for decreasing technological value could be fungi 
infection of roots and stem, as effect of cultivation wheat by wheat or by other cereals 
(Rozbicki 1999). The influence of those factors could be modified by weather conditions 
during plant vegetation, specially by rainfalls at the ripening of grain. In the literature 
there are no a lot papers considering the effect of forecrops on baking quality of grain. 
Some of them indicated for possibility of improving quality. 

The subject of his work was estimation if the effect of forecrops on grain quality 
is significant and the reaction of some investigated cultivars of winter wheat for this fac-
tor is similar or different. 

Material and methods. Experimental material were grain samples obtained 
from field experiment conducted by Institute for Soil Science and Plant Cultivation in 
2010 year. The effect of 4 forecrop variants (potato, pasture, pea, rye) on grain quality of 
5 winter wheat cultivars (Satyna, Akteur, Muszelka, Mulan, Meteor) was investigated. 
Characteristcs of cultivars: Satyna – fodder cultivar from C class of quality, high toleran-
ce for lodging, frost resistant, low baking quality, Akteur – quality cultivar (E/A class), 
high protein content, sedimentation Zeleny test and falling number, the best from culti-
vars used in the experiment, Muszelka – wheat with good baking quality (A/B class), 
high content of protein and gluten, Mulan – bread quality cultivar (B), tolerant to envi-
ronmental conditions, high falling number values, intensive, Meteor – also bread quality 
(B) cultivar, high falling number values. 

The following characteristics were estimated using methods: weight of 1000 gra-
ins, test weight, nitrogen content using Kjeldahl method – protein content was calculated 
by multiply N × 5,7, sedimentation Zeleny test – made on 3,2 g of flour suspended in 
lactic acid solution, gluten content – using Glutomatic System and farinograph measures 
using mixer for 50 g of flour at consistency of 500 FU. The following traits were estima-
ted: water absorption (%), dough development (min), dough stability (min) and dough 
weakening (FU) 

The analyses were made in 2 replications and statistically worked out using 
analyses of variance in complete randomized design. The LSD value were calculated by 
Tukey's test at p=0.05. Variability of results was calculated by dividing the difference 
for maximum and minimum result in each factor by mean value and multiple by 100 %. 

Results and disscusion. Forecrop variants (Tab. 1) had significant but not very 
strong effect on physical properties of grain (weight of 1000 grains and test weight). The 
highest weight of 1000 grain weight of wheat was obtained after potato cultivation. It 
was about 2 grams higher than after pasture and pea used as forecrop. The lowest value 
was noticed after cereal forecrop – rye. The differences between test weight values obta-
ined by potato and rye (maximum and minimum values) were significant but the practi-
cal importance was really small. The highest value was obtained for variant of forecrop 
with potato and lowest for variant with rye. Also Gontarz (2006) indicate, that physical 
parameters of grain are not strong affected by forecrops. In general agronomical factors, 
including nitrogen fertilization, has not very strong influence on physical parameters of 
grain (Smith, Gooding 1999). Bigger differences in weight of 1000 grains and grain di-
ameter could be caused by weather condition (temperature and amount of rainfall) du-
ring vegetation, especially during the end of vegetation period. 
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Tab. 1. Effect of forecrop on quality traits of winter wheat 
Forecrop Trait 

potato pasture pea rye 
LSD 

Weight of 1000 grains (g) 42,1 40,6 40,4 39,5 0,61 
Test weight (kg hl-1)  75,4 74,3 74,8 73,0 1,10 
Protein content (%) 15,2 14,3 15,3 15,5 0,78 
Zeleny test (cm3) 24,1 22,3 32,2 30,2 1,07 
Gluten content (%) 29,6 26,7 31,7 27,9 1,09 
Water absorption (%) 55,2 54,6 55,0 54,5 ns 
Dough development (min) 2,42 2,48 2,49 2,19 ns 
Dough stability (min) 3,73 2,82 3,90 2,59 0,93 
Dough weakening (FU)  90,7 108,4 82,3 106,3 13,0 

Positive influence on protein content was noticed after potato, pea and rye forec-
rop compared to pasture forecrop. The difference was about one percent. The Zeleny test 
values for investigated variants was highest for wheat grain, when it was cultivated after 
pea. The next was variant with rye and for remaining variants (potato and pasture) value 
of this trait were much lower. Klimkova and Lechocka (2009) obtained different protein 
content as effected by forecrops. Piekarczyk (2010) report, that blue lupine, spring rape 
and barley do not change quality traits of wheat grain. He also indicate that effect of dif-
ferent forecrop could be connected with soil quality and the level of nitrogen fertilizati-
on. When soil quality is very low, influence of this factors could be much stronger. In 
the opinion of Woźniak and Gontarz (2005) effect of agronomical factors could be much 
lower than other environmental factors. Water absorption and dough development was 
not affected by different forecrop variants. Higher dough stability and lower dough we-
akening was obtained after potato and pea as a forecrop plant. 

In this experiment there was no interaction between cultivars and forecrops vari-
ants. That means, that differences in grain quality of 5 compared wheat cultivars was si-
milar at different forecrop. 

Characteristic of quality traits of cultivars used in the investigation are presented 
in Table 2. Weight of 1000 grains was not very high. The mean value was at the level of 
40 g. Cultivars Satyna, Muszelka and Mulan had higher grains weight than Meteor. The 
difference was significant but it ranged from 41,9 g to 38,3 g. Test weight of grains was 
about 75 kg hl-1. Difference in this trait was really small, because it amounted 3,0 kg hl-1. 
Such a small difference has no practical effect on grain quality. Protein content was 
high – about 15 %. There was no significant differences between cultivars, but we can 
see the tendency for higher protein content in grain of Satyna than for Mulan cultivar. 
Protein content is generally strong correlated with gluten content. Result of this experi-
ment indicated for such regularity, but not in all cases. Satyna has the highest protein 
content and the highest gluten content. The same we can observe for Akteur cultivar, but 
Meteor with protein content at almost the same level has the lowest gluten content. High 
content of total protein and gluten content not always is a good indicator of baking qua-
lity of grain. Zeleny test values, which could be treated as indicator of baking quality of 
grain are on the highest level for Akteur (35.2) and Muszelka (30.9). For the other culti-
vars – Satyna, Mulan and Meteor was on relatively lower level. It ranged from 23.4 to 
24.1 percent. That indicated cultivars qualified as quality cultivars to be better than culti-
vars from other groups. 
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Effect of forecrop was different for investigated farinograph properties. The lo-
west influence was observed for water absorption. Also dough development values were 
similar for compared variants. Dough stability values was higher after pea and potato fo-
recrop. Similar results were obtained for dough weakening. 

Difference between faringraph properties between cultivars was generally larger. 
The best quality was noticed for Akteur culivar. It was expressed by very high dough 
stability and low dough weakening. 

Tab. 2. Grain quality traits of winter wheat cultivars 
Cultivar Trait 

Satyna Akteur Muszelka Mulan Meteor 
LSD 

Weight of 1000 grains (g) 41,9 40,5 41,1 41,4 38,3 0,74 
Test weight (kg hl-1)  74,9 76,4 73,4 74,6 73,5 1,23 
Protein content (%) 15,8 15,2 14,9 14,3 15,0 r.n 
Zeleny test (cm3) 23,4 35,2 30,9 22,7 24,1 1,28 
Gluten content (%) 33,5 30,5 28,5 27,4 24,6 1,28 
Water absorption (%) 57,6 53,4 53,8 56,8 53,8 1,18 
Dough development (min) 2,54 2,45 2,38 2,58 2,04 r.n 
Dough stability (min) 1,99 5,04 3,40 3,52 2,35 1,15 
Dough weakening (FU)  140 67 86 77 113 15.7 

Satyna, the pastry cultivar, has high protein and gluten content, but the dough 
stability and dough weakening was much worse than for other cultivars. 

Properties of cultivars are developed in long time breeding processes to obtain 
proper characteristics (Guarda at all 2004). The reaction of cultivars for agronomical fac-
tors could be different. In some experiments were noticed interaction between cultivars 
and some factors nitrogen fertilization, sowing date or soil cultivation. 

The lowest variability of results (Tab. 3) was observed for physical properties of 
grain (weight of 1000 grains and test weight). It amounted for forecrop variants 6.4 an 
3.2 %. Cultivars variability was a little bigger – 8.9 and 4.0 %. The highest changes was 
noticed for dough stability and Zeleny test. It acceded for dough stability even 90 % and 
for Zeleny test – almost 50 %. Variability between cultivars was generally higher than 
for forecrop variants. 

Tab. 3. Variability of quality traits as affected by forecrops and cultivars 
Variability (%) Trait 

Forecrop Cultivar 
Mean 

Weight of 1000 grains (g) 6.4 8.9 40.6 
Test weight (kg hl-1)  3.2 4.0 74.5 
Protein content (%) 8.0 10.0 15.0 
Zeleny test (cm3) 29.7 43.0 27.3 
Gluten content (%) 17.3 30.1 28.9 
Water absorption (%) 1.2 7.6 55.1 
Dough development (min) 12.5 22.5 2.40 
Dough stability (min) 34.9 93.5 3.26 
Dough weakening (FU)  27.0 29.6 96.6 

Conclusions: 
1. Higher quality of winter wheat grain was obtained after potato and pea cultivation. 
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2. There was no interaction between forecrop variants and cultivars, it means that ef-
fect of forecrops examined in this experiment changed baking quality of cultivars 
in the same degree. 

3. Akteur cultivar had the better baking grain quality than the other cultivars. The lo-
west baking quality was noticed for Satyna cultivar. 
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Станковскі С., Смагач Я., Соболєвска М., Башуцька У.Б., Кажмєрчак М. 
Попередня культура як екологічний метод підвищення якості зерна культур 
пшениці 

Матеріалом для досліджень були зразки зерна із польового експерименту, що про-
водився Інститутом ґрунтознавства і рослинництва у Пулавах у 2010 р. Досліджено 
вплив 4 варіантів попередніх культур (картоплі, кормових трав, гороху, жита) на якість 
зерна 5 видів озимої пшениці (Satyna, Akteur, Muszelka, Mulan, Meteor). Вищу якість зер-
на отримано після вирощування картоплі й гороху. Не встановлено взаємодії між варіан-
тами попередніх культур і вирощуваними видами пшениці. Вид Akteur мав кращу якість 
зерна, ніж інші види. 

Ключові слова: попередня культура, культура, озима пшениця, якість зерна 

Станковски С., Смагач Я., Соболевска М., Башуцкая У.Б., Кажмєрчак М. 
Предварительная культура как экологический метод повышения качества 
зерна культур пшеницы 
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Материалом исследований были образцы зерна из полевого эксперимента, который 
проводился Институтом почвоведения и растениеводства в Пулавах в 2010 г. Исследова-
но влияние 4 вариантов предварительных культур (картофеля, кормовых трав, гороха, 
ржи) на качество зерна 5 видов озимой пшеницы (Satyna, Akteur, Muszelka, Mulan, Mete-
or). Высшее качество зерен получено после выращивания картофеля и гороха. Не уста-
новлено взаимодействия между вариантами предварительных культур и выращиваемыми 
видами пшеницы. У вида Akteur качество зерен было лучше, чем у других видов. 

Ключевые слова: предварительная культура, культура, озимая пшеница, качество 
зерна. 
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ЕКОЛОГІЧНІ ПРОБЛЕМИ ТЕПЛОВИХ ЕЛЕКТРОСТАНЦІЙ 

Наведено екологічні проблеми та ризики теплової енергетики. Показано техноген-
ний стан, рівень забруднення повітря і ґрунту та шляхи утилізації відходів. На більшості 
ТЕС очищення димових газів здійснюють в електрофільтрах з проектним показником 
ефективності очищення 98 %. Однак через фізичну і моральну застарілість електро-
фільтрів, низьку якість ремонтів, фактична ефективність роботи електрофільтрів стано-
вить 60-70 %. Величини викидів зовсім не відповідають європейським нормам. Оксиди 
азоту та сірки викидаються взагалі без очищення. 

Виробництво теплової енергії пов'язане з економічною доцільністю, не враховуючи 
екологічного стану довкілля і здоров'я людей. 

Окреслено окремі шляхи зниження забруднення повітря і довкілля. 
Ключеві слова: мазут, нафта, оксид вуглецю, діоксид азоту, сірчистий ангідрид, 

теплові електростанції, парниковий ефект, кислотні опади. 

Постановка проблеми. Теплова енергетика займає чільне місце в енерге-
тичному балансі світу. Теплові електростанції (ТЕС) працюють на природному ор-
ганічному паливі – газоподібному, рідкому і твердому паливі, в якості якого вико-
ристовують порівняно дешеві вугілля (40 %), яке містить близько 5-15 % сірки, 
нафту (27 %), газ (21 %) та мазут [11,14,15]. 

Їх спалювання призводить до утворення продуктів згорання: летючої золи, 
часток пилоподібного палива, сірчистого і сірчаного ангідриду, оксидів азоту і га-
зоподібних продуктів неповного згоряння, сполук ванадію, солей натрію, миш'яку, 
вільного діоксиду кремнію, вільного оксиду кальцію, сажі тощо. У разі нестачі 
якісного палива ТЕС використовують неякісне, яке у процесі згоряння більшою 
мірою забруднює атмосферу з димом, створюючи парниковий ефект і ґрунт шля-
хом випадання кислотних опадів [1, 8]. 

ТЕС викидують в атмосферу, в основному, техногенний вуглець (~32 %), 
двоокис сірки (~50 %), окис азоту (~35 %) і пил (~35 %). Одночасно відбувається 
зменшення частки кисню в атмосфері, який витрачається для спалювання палива 
[12]. Використання застарілих фільтрів призводить до викидів ТЕС в атмосферу 
щорічно понад 250 млн т дрібнодиспесних аерозолів, зокрема бензопирену, окисів 
кремнію і алюмінію. 3 їх дією пов'язане збільшення респіраторних та онкологіч-
них захворювань [7]. 

Серйозну проблему поблизу ТЕС створює наявність золи і шлаків, різних 
класів небезпеки [2, 4-6; 9-11]. Для розміщення потребуються великі території, що 
є джерелами нагромадження важких металів і підвищеної радіактивності. Крім 


