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Íàéâàæëèâ³øèì åëåìåíòîì çàáåçïå÷åííÿ 
íàö³îíàëüíî¿ ïîë³òèêè Óêðà¿íè º çàáåçïå÷åííÿ 
åêîëîã³÷íî¿ áåçïåêè ¿¿ òåðèòîð³¿. Ç óðàõóâàííÿì 
òîãî, ùî â Óêðà¿í³ âàãîìèé âíåñîê ó íàðîäíå ãîñ-
ïîäàðñòâî çä³éñíþº àãðîêîìïëåêñ, ïèòàííÿ åêî-
ëîã³÷íî¿ áåçïåêè ó ñ³ëüñüêîìó ãîñïîäàðñòâ³ ìàº 
âèñîêå çíà÷åííÿ.

Àêòóàëüíèì ïèòàííÿì íà ñüîãîäí³ º çàñòîñó-
âàííÿ ð³çíèõ ï³äõîä³â äî ïîêðàùåííÿ âåäåííÿ 
ñ³ëüñüêîãî ãîñïîäàðñòâà é ðîñëèííèöòâà çîêðå-
ìà, ùî íàïðàâëåí³ ÿê íà óäîñêîíàëåííÿ ³ñíóþ-
÷èõ âàð³àíò³â, òàê ³ íà ðîçðîáëåííÿ íîâèõ ôîðì 
âåäåííÿ ñ³ëüñüêîãî ãîñïîäàðñòâà.

Ìåòà ðîáîòè – ïðîàíàë³çóâàòè îñîáëèâîñò³ 
ð³çíèõ ôîðì âåäåííÿ ñ³ëüñüêîãî ãîñïîäàðñòâà, 
çîêðåìà, ðîñëèííèöòâà, ó ÷àñòèí³ çàáåçïå÷åííÿ 
íèìè åêîëîã³÷íî¿ áåçïåêè. Òàê, ó ñ³ëüñüêîìó ãîñ-
ïîäàðñòâ³ îêð³ì òàê çâàíèõ, òðàäèö³éíèõ, ôîðì 
âåäåííÿ, íà ñüîãîäí³ ñôîðìóâàâñÿ ùå îäèí íà-
ïðÿìîê – «îðãàí³÷íå ñ³ëüñüêå ãîñïîäàðñòâî». Ç 
³íøîãî áîêó, òðàäèö³éíå ñ³ëüñüêå ãîñïîäàðñòâî 
ó ìåæàõ ñâîº¿ ä³ÿëüíîñò³ äîñèòü øèðîêî âèêî-
ðèñòîâóº ð³çí³ àãðîõ³ì³êàòè (ðîñëèííèöòâî) òà 
ìåäè÷í³ ïðåïàðàòè (òâàðèííèöòâî), ùî çà ñâîºþ 
ïðèðîäîþ º õ³ì³÷íèìè ñïîëóêàìè, ÷àñòî øòó÷-
íîãî ïîõîäæåííÿ, ùî âèêîðèñòîâóþòüñÿ äëÿ 
ï³äâèùåííÿ øâèäêîñò³ äîçð³âàííÿ ñ³ëüñüêîãîñ-
ïîäàðñüêèõ òâàðèí àáî êóëüòóð. 

Åêîëîã³÷í³ñòü îðãàí³÷íîãî ñ³ëüñüêîãî ãîñïî-
äàðñòâà, çîêðåìà, ðîñëèííèöòâà, º á³ëüø î÷å-
âèäíîþ – ñàì³ óìîâè éîãî âåäåííÿ ïåðåäáà÷àþòü 
âèêëþ÷åííÿ âèêîðèñòàííÿ ì³íåðàëüíèõ äîáðèâ, 
ïåñòèöèä³â, ÃÌÎ-ïðîäóêö³¿ òîùî. Ó òîé ñàìèé 
÷àñ äëÿ òðàäèö³éíîãî ðîñëèííèöòâà çàáåçïå÷åí-
íÿ åêîëîã³÷íî¿ áåçïåêè çàëèøàºòüñÿ â³äêðèòèì 
âíàñë³äîê øèðîêîãî çàñòîñóâàííÿ ì³íåðàëüíèõ 
òà øòó÷íèõ îðãàí³÷íèõ äîáðèâ, ãåðá³öèä³â, ³í-
ñåêòèöèä³â òà ³íøèõ ïåñòèöèä³â.

Ó ðîáîò³ äåòàëüí³øå äîñë³äæåíî ïèòàííÿ ïîâî-
äæåííÿ ç ïåñòèöèäàìè òà ¿õí³é âïëèâ íà äîâê³ë-
ëÿ. Ñ³ëüñüêîãîñïîäàðñüêà ñèðîâèíà òà õàð÷îâ³ 
ïðîäóêòè çàáðóäíþþòüñÿ ïåñòèöèäàìè ïðÿìèì 
³ íåïðÿìèì øëÿõàìè. Íà çì³íó á³ëüø â³äîìèì 
õëîðîðãàí³÷íèì ³ ôîñôîðîðãàí³÷íèì õ³ì³÷íèì 
çàñîáàì çàõèñòó ðîñëèí ïðèéøëè ïåñòèöèäè íî-
âîãî ïîêîë³ííÿ ç ãðóï ñóëüôîí³ëñå÷îâèíè, ïåðå-
òðî¿ä³â, òð³àçîë³â òîùî. Íàéá³ëüøå çíà÷åííÿ äëÿ 
ðîñëèí ìàº ì³ãðàö³ÿ ïåñòèöèä³â ó ´ðóíò³. Íå-
ñïðèÿòëèâèìè íàñë³äêàìè çàñòîñóâàííÿ ïåñòè-
öèä³â º çàáðóäíåííÿ âîäè, ´ðóíòó, õàð÷îâèõ ïðî-
äóêò³â, õðîí³÷í³ çàõâîðþâàííÿ ³ ãîñòð³ îòðóºííÿ, 
óðîäæåí³ àíîìàë³¿ ðîçâèòêó æèâèõ ³ñòîò. 

ßê âèñíîâîê, ñë³ä â³äì³òèòè, ùî ïåñòèöèäè 
âèñòóïàþòü âàæëèâèì ÷èííèêîì âïëèâó ëþ-
äèíè íà äîâê³ëëÿ òà ìàþòü ïåâíèé íåãàòèâíèé 
âïëèâ íà æèâèé îðãàí³çì.
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METHOD OF QUANTITATIVE DETERMINATION OF LEG-HEMOGLOBIN CONTENT
IN SYMBIOSIS SYSTEMS OF SOYBEAN

Soybean-rhizobium symbiosis is an example of 
aggregate produced by plants and microorganisms. 
The interaction of legumes with root nodule bac-
teria formed nodules where goes the process of ni-
trogen fixation. Inoculation of soybean seeds with 
thisbacteria is an integral part of its cultivation 
technology.

One of the most important indicators of the ef-
fective functioning of the soybean nodules is the 
content of the pigment leg-hemoglobin. Similar 
to the hemoglobin in the human blood this pig-
ment contained in the cytoplasm of plant cells, 
not just in the space between the bacteroides and 
membranes that surround them reversibly capable 
bind oxygen. The formation of this element is the 

result of nodule bacteria symbiosis with legumi-
nous plants. It is based on photocolorimetric de-
termination of the content of leg hemoglobin pig-
ment in the nodules of soybean plants. There are 
three degrees of nitrogen fixation activity: high, 
medium and low. Legumes have the ability to fix 
atmospheric nitrogen, while the soil is saturated 
with available nitrogen nutrients for plants and 
increases its fertility. A method of determination 
nitrogen fixing activity, provides a visual analysis 
of the nodules. The presence of the large number 
of red color nodules indicates the high activity of 
soybean symbiotic system. If nodules are small and 
green or brown, it indicates a lack of pigment leg-
hemoglobin, the nitrogen fixation in plants is low 
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or absent. However, this method, which is based 
only on visual signs is not advisable.

Using the information that leg-hemoglobin is 
the basis of the process of assimilation of atmos-
pheric nitrogen, as well as its presence in the nod-
ules depends on the activity of nitrogen fixation. 
The concentration of leg hemoglobin in the root 
nodules was determined using the cyanmethe-
moglobin method of Wilson and Reisenauer. The 
method based on measuring the concentration of 
pigment in the homogenate of nodules formed 
at the roots of 30-day soybean legumes. Density 
measurements were performed using Ulab 102UV 
Spectrophotometr at 520 nm.

We determinated the amount of leg-hemoglobin 
in active (red) nodules formed by the studied iso-
lates on the roots of soybean plants. The obtained 
data showed that in the variants using isolates 

of B. japonicum the protein content of leg hemo-
globin in the tubers was at the level of 0.765 and 
0.692 mg/g, which indicates a high level of nitro-
gen fixation in them and confirms the active func-
tioning of nitrogenase complex.

Accordingly, this method of assessing nitro-
gen fixing activity that determine further level 
of the biological nitrogen, that builds up in the 
soil of soybean plants during the growing season. 
Thus, in the variants using the isolated isolates 
of B. japonicum, the content of leg-hemoglobin in 
the active nodules was within the statistical error 
relative to the reference variant, which indicates 
a high level of nitrogen fixation in them. The cal-
culation of the correlation coefficient between the 
content of leg-hemoglobin and the yield of these 
variants showed a significant positive relationship 
between them – r = 0.91.
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Â íàø ÷àñ âñå ÷àñò³øå âèíèêàº ïîòðåáà çàñòî-

ñóâàííÿ íîâèõ ï³äõîä³â òà òåõíîëîã³é, ÿê³ ï³äñè-
ëþþòü çðîñòàííÿ ðåíòàáåëüíîñò³ òâàðèííèöüêî¿ 
ãàëóç³. 

Ïåðøî÷åðãîâèì çàâäàííÿì ùîäî óòðèìàííÿ 
òâàðèí òà äîãëÿäó çà íèìè º çàñòîñóâàííÿ ìå-
õàí³çàö³¿, çàïðîâàäæåííÿ íîâèõ òåõíîëîã³÷íèõ 
ïðîöåñ³â óòðèìàííÿ òà äîãëÿäó çà òâàðèíàìè, 
ùî âåäå äî âèðîáíèöòâà ÿê³ñíî¿, åêîëîã³÷íî áåç-
ïå÷íî¿ ïðîäóêö³¿.

Ó ìîëî÷íîìó ñêîòàðñòâ³ íà ðîçóìí³é ôåðì³ ³ñ-
íóº ñèñòåìà äî¿ííÿ ç çàñòîñîâóâàííÿì ðîáîòèçî-
âàíèõ áîêñ³â ³ äî¿ëüíèõ çàë³â. Ãîëîâíîþ ðîáî÷îþ 
÷àñòèíîþ ñèñòåìè äî¿ííÿ º áàãàòîôóíêö³îíàëü-
íèé ìàí³ïóëÿòîð, ÿêèé çðîáëåíèé íà îñíîâ³ ðî-
áîòè ðóêè ëþäèíè, ùî âèêîíóº äî¿ííÿ, íåçâàæà-
þ÷è íà ð³çíó ôîðìó âèì’ÿ òà â³äõèëåííÿ ä³éîê 
äî 45°.

Ó ãàëóç³ ïòàõ³âíèöòâà ³ñíóº áàãàòî òðóäîì³ñò-
êèõ ³ ð³çíîìàí³òíèõ îïåðàö³é, (çáèðàííÿ ÿºöü, 
äåç³íôåêö³ÿ ïðèì³ùåííÿ, ïîäà÷à êîðì³â, âåíòè-
ëÿö³ÿ, äàò÷èêè ñâ³òëà òà ³í.), ÿê³ ìîæíà ìåõàí³-
çóâàòè çà äîïîìîãîþ ñó÷àñíèõ ðîáîò³â.

Ðîáîò ñïîíóêàº êóðåé ïîñò³éíî ðóõàòèñÿ. Â³í 
íàâ÷àº ïòàõ³â â³äêëàäàòè ÿéöÿ ó ñïåö³àëüí³ ÿé-
öåíîñí³ êîíòåéíåðè. ×åðåç â³äïîâ³äíèé ïåð³îä 
ï³ä êîíòðîëåì ë³êàðÿ ïðîâîäÿòüñÿ äåç³íôåêö³é-
í³ ðîáîòè. Ó òàêîìó ïðèì³ùåíí³ çàëåæíî â³ä 
ê³ëüêîñò³ ïòèö³ âìîíòîâóþòüñÿ âèòÿæí³ âåíòè-

ëÿòîðè, ÿê³ çà äîïîìîãîþ ñïåö³àëüíèõ äàò÷èê³â 
êîíòðîëþþòü ð³âåíü çàáðóäíåíîñò³ ïîâ³òðÿ. Òà-
êîæ âåëèêó óâàãó ïðèä³ëÿþòü îñâ³òëåííþ ïðè-
ì³ùåííÿ, ÿêå êîíòðîëþºòüñÿ ñïåö³àëüíèìè äàò-
÷èêàìè òà àâòîìàòè÷íèì ðåæèìîì âêëþ÷åííÿ ³ 
âèêëþ÷åííÿ «äåíü-í³÷». Îäí³ºþ ç âàæëèâèõ îïå-
ðàö³é º âè÷èùóâàííÿ êóðÿ÷îãî ïîñë³äó. 

Êîìïàí³ÿ «Novatrans» (²çðà¿ëü) ðîçðîáèëà 
òåõíîëîã³þ äîñë³äæåííÿ ñòàò³ ÿéöÿ, çàñòîñîâó-
þ÷è òåðàãåðöîâó ñïåêòðîñêîï³þ. Âîíà çäàòíà âè-
çíà÷èòè ÿéöÿ ç ÷îëîâ³÷èìè åìáð³îíàìè â³äðàçó 
ï³ñëÿ çíåñåííÿ.

Ïðèáóòêîâ³ñòü âèðîáíèöòâà ñâèíèíè çàëå-
æèòü òàêîæ â³ä áàãàòüîõ ÷èííèê³â, îñíîâíè-
ìè ç ÿêèõ º âèêîðèñòàííÿì êîðì³â, òåõíîëîã³ÿ 
óòðèìàííÿ òà ãîä³âë³. Êîìïàí³ÿ «Environmental 
Systems and Engineering» ðîçðîáèëà «ðîçóìí³» 
ñåíñîðè äëÿ êîíòðîëþ òåìïåðàòóðè ³ âîëîãîñò³ 
ïîâ³òðÿ ó ïðèì³ùåíí³.

ªâðîïåéñüêå òîâàðèñòâî «InService» âèíà-
éøëî àâòîìàòèçîâàíó ñèñòåìó, ÿêà ðîáèòü çì³-
øóâàííÿ ðàö³îíó òà ðîçäà÷ó êîðìó, ùî ìîæå 
ïðîãîäóâàòè îäíî÷àñíî 250 ãîë³â ñâèíåé 20 ðàç³â 
íà äîáó.

Ðîçóìíà ôåðìà Smart Farm º íàäçâè÷àéíî 
ïåðñïåêòèâíîþ äëÿ òâàðèííèöòâà Óêðà¿íè, âîíà 
ïîëåãøóº òÿæêó ïðàöþ ôåðìåð³â, ïîêðàùóº 
óìîâè óòðèìàííÿ òâàðèí òà çàáåçïå÷óº âèñîêó 
ÿê³ñòü îòðèìàíî¿ ïðîäóêö³¿.


