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BIOTECHNOLOGY AS A CONCEPT FOR EVALUATING THE QUALITY 
OF TWO WATER SOURCES

Since natural resources are limited, sustainable 
development concept provides biotechnology for 
their preservation. In this work, we are interested 
on application of titration for the determination 
of hidden concentration. Moreover, the method is 
reliable and proven with convincing results. In 
the same context, complexometry is the only tra-
ditional titrimetric process applied for the instan-
taneous and quantitative chemical analysis. By the 
way, total hardness of water index is often cal-
culated from the sum of calcium and magnesium 
ions concentration. Noting that, hard water can 
cause many complications; scaling on water pipes, 
boilers, eczema. The study areas are located in the 
Northeast of Algeria (Souk Ahras City), it is made 
up of 26 municipalities, Mechroha is one of them.

The course of the assay begins with the filling 
of the graduated burette through the EDTA solu-
tion up to scale zero. 100 ml of mineral water to 
be analyzed is poured in the beaker and heated at 
60 °C. At that time, 5 ml of buffer solution are added 

with 10 drops of NET. The starting color is purple, 
the EDTA solution is poured drop by drop until the 
color of the beaker solution changes abruptly (blue 
turn), then the equivalence of volume (V

eq
)  is taken.

To discuss the results obtained, the study car-
ried out is by means of comparison about the 
hardness index (H

T
), in other words the results 

of the hydrotimetric titration tests and by evalu-
ation with references values, it can be said that 
Ain Guilloume spring has soft water (H

T 
= 6,66 °f) 

compared to Ain Messai spring (H
T 
= 7 °f ) which 

is over of standard and it is considered slightly 
salted by carbonates.

This paper illustrates the importance of com-
plexometry used as an effective analysis technique 
to characterize the nature of the waters studied 
and to distinguish between two qualities of potable 
waters, it should be noted that excessive hardness 
reduces its ability to soap (formation of foam). As 
conclusion, the optimal hardness is that less than 
7 °f and this is the case of Ain Guilloume water.
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Ñó÷àñí³ ñîðòè ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 
ìàþòü âèñîêèé á³îëîã³÷íèé ïîòåíö³àë ïðîäóê-
òèâíîñò³. Îäíàê, â³í ðåàë³çóºòüñÿ, ó êðàùîìó 
âèïàäêó íà 40–50 %, ùî ïîâ’ÿçàíî ç ä³ºþ ð³çíèõ 
ôàêòîð³â. Ïîïðè ãåíåòè÷íèé ïîòåíö³àë êóëüòó-
ðè ñó÷àñíèì ñîðòàì ïøåíèö³ îçèìî¿ äëÿ ôîðìó-
âàííÿ âèñîêèõ âðîæà¿â ïîòð³áíî ñòâîðèòè íà-
ëåæí³ óìîâè äëÿ ðîñòó é ðîçâèòêó ðîñëèí. Äëÿ 
äîñÿãíåííÿ ö³º¿ ìåòè ³ ðåàë³çàö³¿ ö³ííèõ ÿêîñòåé 
ñîðò³â ñë³ä çàñòîñîâóâàòè êîìïëåêñ çàõîä³â, ÿê³ 
çäàòí³ îïòèì³çóâàòè óìîâè âèðîùóâàííÿ ïøåíè-
ö³ îçèìî¿ íà âñ³õ åòàïàõ îðãàíîãåíåçó.

Âàæëèâîãî çíà÷åííÿ â óìîâàõ çì³íè êë³ìà-
òó â ñòîðîíó ïîòåïë³ííÿ íàáóâàº òàêèé åëåìåíò 
òåõíîëîã³¿ ÿê ñòðîêè ñ³âáè. Âîíè ³ñòîòíî âïëè-
âàþòü íà ð³ñò ³ ðîçâèòîê ðîñëèí, ïåðåçèì³âëþ, 
ôîðìóâàííÿ âðîæàéíîñò³ òà ÿêîñò³ çåðíà. Âèá³ð 
ñòðîê³â ñ³âáè – îäèí ³ç âàæëèâèõ ôàêòîð³â, ùî 
çàáåçïå÷óº ñò³éê³ñòü ðîñëèí äî óðàæåííÿ õâîðî-
áàìè ³ ïîøêîäæåííÿ øê³äíèêàìè, òà çàïîá³ãàº 

³ñòîòíîìó çíèæåííþ âðîæàéíîñò³. Äîñë³äæåí-
íÿ ïðîâîäèëè íà ïîëÿõ ²ÑÃÊÐ ÍÀÀÍ íà ñ³ðîìó 
ë³ñîâîìó ïîâåðõíåâî îãëåºíîìó ãðóíò³ ç íàñòóï-
íèìè àãðîõ³ì³÷íèìè ïîêàçíèêàìè (äî çàêëàä-
êè äîñë³äó) øàðó 0–20 ñì: ãóìóñ (çà Òþð³íèì) 
– 2,2%; ðÍ (ñîëüîâî¿ âèòÿæêè) – 6,2; àçîò ëóæ-
íîã³äðîë³çîâàíèé (çà Êîðíô³ëäîì) – 114,7 ìã/êã 
´ðóíòó; ðóõîì³ ôîðìè ôîñôîðó (çà Ê³ðñàíîâèì) 
– 112,0 ìã/êã ´ðóíòó; êàë³þ (çà Ê³ðñàíîâèì) – 
111,0 ìã/êã ´ðóíòó.

Âèñ³âàëè ñîðòè ïøåíèö³ îçèìî¿: ‘Åñòàôåòà 
ìèðîí³âñüêà’, ‘Äîâ³ðà îäåñüêà’, ‘Àõ³ì’. Ñòðîêè 
ñ³âáè – 20.09, 05.10, 20.10. Óäîáðåííÿ – N
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 Ñåëåêö³ÿ, ãåíåòèêà òà òåõíîëîã³¿ âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 

94 Íàóêîâå çàáåçïå÷åííÿ ³ííîâàö³éíîãî ðîçâèòêó àãðîïðîìèñëîâîãî êîìïëåêñó â óìîâàõ çì³í êë³ìàòó

Çà ðåçóëüòàòàìè äîñë³äæåííÿ ç-ïîì³æ óñ³õ ñîð-
ò³â íàéâèùó âðîæàéí³ñòü (6,0 ò/ãà) çàáåçïå÷èâ ïî-
ñ³â ïøåíèö³ îçèìî¿ ñîðòó ‘Åñòàôåòà ìèðîí³âñüêà’ çà 
ñ³âáè 5 æîâòíÿ, âíåñåííÿ ì³íåðàëüíîãî óäîáðåííÿ 
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1,3 ò/ãà, çàñòîñóâàííÿ Àéäàì³íó êîìïëåêñíîãî – 
0,25 ò/ãà. Çà ñ³âáè 20.10 ñîðò ‘Åñòàôåòà ìèðîí³â-
ñüêà’ ñôîðìóâàâ ñåðåäíþ âðîæàéí³ñòü íà 0,94 ò/ãà 
ìåíøó (4,48 ò/ãà) ïîð³âíÿíî äî äðóãîãî ñòðîêó ñ³â-
áè, à çà ñ³âáè 20.09 – ìåíøó íà 0,62 ò/ãà (4,8 ò/ãà).

Ñîðòè ïøåíèö³ îçèìî¿ ‘Äîâ³ðà îäåñüêà’ ³ 
‘Àõ³ì’ ìàêñèìàëüíó âðîæàéí³ñòü òàêîæ ñôîðìó-
âàëè çà äðóãîãî ñòðîêó ñ³âáè (05.10) – â³äïîâ³äíî 
5,06 ³ 5,0 ò/ãà, ïðèð³ñò â³ä óäîáðåííÿ ñòàíîâèâ 
0,99 ³ 1,03 ò/ãà, â³ä ïîçàêîðåíåâîãî îáïðèñêóâàí-
íÿ – 0,12 ³ 0,18 ò/ãà. 

Ñåðåäíÿ âðîæàéí³ñòü ñîðòó ‘Äîâ³ðà îäåñüêà’ 
(4,25 ò/ãà) çà ïåðøîãî ñòðîêó ñ³âáè (20.09) áóëà 
íèæ÷îþ í³æ çà ñ³âáè 05.10 (5,06 ò/ãà) íà 0,81 ò/ãà,
çà ñ³âáè 20.10 – íà 0,76 ò/ãà (4,3 ò/ãà).

Äîñòîâ³ðíå çíèæåííÿ âðîæàéíîñò³ ïîð³âíÿíî 
ç äðóãèì ñòðîêîì ñ³âáè îòðèìàëè ³ íà ïîñ³âàõ 
ïøåíèö³ ñîðòó ‘Àõ³ì’, â ñåðåäíüîìó íà 0,17 ò/ãà 
çà ñ³âáè 20.09 ³ íà 0,63 ò/ãà çà ñ³âáè 20.10.
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Ó êîìïëåêñ³ àãðîòåõíîëîã³÷íèõ çàõîä³â, ÿê³ 
çàáåçïå÷óþòü îäåðæàííÿ âèñîêèõ ³ ñòàëèõ óðî-
æà¿â ÿ÷ìåíþ îçèìîãî âàæëèâå ì³ñöå çàéìàº âè-
çíà÷åííÿ îïòèìàëüíèõ ñòðîê³â ñ³âáè. Öåé ïðè-
éîì íå âåäå çà ñîáîþ í³ÿêèõ äîäàòêîâèõ çàòðàò, 
à ïðàâèëüíèé âèá³ð òåðì³í³â ïîñ³âíî¿ êîìïàí³¿ 
çàêëàäàº îñíîâó äëÿ óñï³øíî¿ ïåðåçèì³âë³ òà âè-
ñîêî¿ ïðîäóêòèâíîñò³.

Ïîëüîâ³ äîñë³äè ïðîâîäèëè â 2016-2021 ðð. 
íà ïîëÿõ ñåëåêö³éíî¿ ñ³âîçì³íè íàóêîâî-òåõíî-
ëîã³÷íîãî â³ää³ëó ðîñëèííèöòâà ³ çåìëåðîáñòâà 
Òåðíîï³ëüñüêî¿ ÄÑÃÄÑ ²ÊÑÃÏ ÍÀÀÍ. ¥ðóíò äî-
ñë³äíîãî ïîëÿ – ÷îðíîçåì ãëèáîêèé ìàëîãóìóñ-
íèé ñåðåäíüîñóãëèíêîâîãî ãðàíóëîìåòðè÷íîãî 
ñêëàäó, ñåðåäíüîçàáåçïå÷åíèé ðóõîìèìè ôîðìà-
ìè ïîæèâíèõ ðå÷îâèí. Àãðîòåõí³êà â äîñë³äàõ 
çàãàëüíîïðèéíÿòà äëÿ óìîâ îáëàñò³. Ïîïåðåäíèê 
– êîíþøèíà ëó÷íà. ß÷ì³íü îçèìèé âèñ³âàëè â 
÷îòèðè òåðì³íè: 15 ³ 25 âåðåñíÿ òà 5 ³ 15 æîâòíÿ. 

Äîñë³äæåííÿ ïîêàçàëè çíà÷íèé âïëèâ ñòðîê³â 
ñ³âáè íà ïðîäóêòèâí³ñòü çåðíà ÿ÷ìåíþ îçèìîãî. 
Íàéêðàùèìè ñòðîêàìè ìîæíà ââàæàòè ïåð³îä 
ì³æ 10 òà 25 âåðåñíÿ. Âèñ³âàííÿ çà ìåæàìè öèõ 
äàò ïðèçâîäèòü äî ³ñòîòíîãî çíèæåííÿ óðîæàé-
íîñò³, ïðè÷îìó çàï³çíåííÿ ç âèñ³âîì ïðèçâîäèòü 
äî á³ëüøèõ âòðàò ïðîäóêòèâíîñò³ ÿ÷ìåíþ îçè-
ìîãî ïîð³âíÿíî ç ðàíí³ìè, îñîáëèâî, ÿêùî öþ 
êóëüòóðó âèñ³âàòè ï³ñëÿ 10 æîâòíÿ. Ï³çí³ ïîñ³âè 
íå âñòèãàþòü ðîçêóùèòèñü, çèìîñò³éê³ñòü ó íèõ 
äåùî ïîíèæåíà. Êð³ì òîãî, íåäîðîçâèíóò³ñòü, 
àáî â³äñóòí³ñòü âòîðèííî¿ êîðåíåâî¿ ñèñòåìè â 

óìîâàõ ïîñóøëèâî¿ âåñíè ç ï³äâèùåíèìè òåìïå-
ðàòóðàìè, íåãàòèâíî âïëèâàþòü íà ïðîöåñ âåñ-
íÿíîãî êóùåííÿ òà âåãåòàòèâíèé ð³ñò ðîñëèí ó 
ïåð³îä äî êîëîñ³ííÿ.

Äîñèòü ÷àñòî, çà âèñ³âàííÿ êóëüòóðè ï³ñëÿ 
5–10 æîâòíÿ íà ÷àñ ïðèïèíåííÿ âåãåòàö³¿ ðîñ-
ëèíè ïåðåáóâàþòü ëèøå ó ôàç³ ñõîä³â àáî øèëü-
öÿ. Ïðè ïîä³áíîìó ðîçâèòêó ñïîñòåð³ãàºòüñÿ 
çíà÷íà çàãèáåëü ðîñëèí â³ä êîìïëåêñó íåñïðè-
ÿòëèâèõ óìîâ ³ ÿê íàñë³äîê, íà ÷àñ âåñíÿíîãî 
â³äðîñòàííÿ ñïîñòåð³ãàºòüñÿ ³ñòîòíå çð³äæåííÿ 
ðîñëèí. Â ðàç³ ðàííüî¿ (äî 10 âåðåñíÿ) ñ³âáè ðîñ-
ëèíè ïåðåðîñòàþòü, ó ñóõó ïîãîäó ÷àñòî ïîøêî-
äæóþòüñÿ çëàêîâèìè ìóõàìè òà â³ðóñíèìè õâî-
ðîáàìè. Ó äîùîâó – ìîæëèâå çíà÷íå óðàæåí-
íÿ ãðèáêîâèìè õâîðîáàìè. ×àñòî íàäòî ðàíí³ 
ïîñ³âè º á³ëüø çàáóð’ÿíåíèìè. Çà òàêèõ óìîâ 
âèñ³âàííÿ ÿ÷ìåíþ îçèìîãî ðàí³øå 10 âåðåñíÿ 
äîïóñòèìî ëèøå â ðàç³ çàñòîñóâàííÿ êîìïëåêñó 
çàñîá³â çàõèñòó ðîñëèí, øëÿõîì âíåñåííÿ ãåð-
á³öèä³â, ôóíã³öèä³â òà ³íñåêòèöèä³â, ùî âåäå äî 
äîäàòêîâèõ âèòðàò.

Â ö³ëîìó, çì³ùåííÿ ñòðîê³â ñ³âáè íà 10 äí³â 
ï³çí³øå îïòèìàëüíèõ ïðèçâîäèòü äî çíèæåííÿ 
âðîæàéíîñò³ íà 0,41–0,83 ò/ãà. Çíèæåííÿ ïðîäóê-
òèâíîñò³ òóò â³äáóâàºòüñÿ ãîëîâíèì ÷èíîì çà ðà-
õóíîê ìåíøî¿ ù³ëüíîñò³ ïðîäóêòèâíîãî ñòåáëîñ-
òîþ òà îçåðíåíîñò³. Çíèçèòè íåãàòèâíèé âïëèâ 
ï³çíüî¿ ñ³âáè ìîæíà ëèøå çà ðàõóíîê çá³ëüøåííÿ 
íîðì âèñ³âó òà ðàííüîâåñíÿíîãî ï³äæèâëåííÿ àçî-
òîì, òîáòî íåñó÷è äîäàòêîâ³ âèòðàòè.


