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Wheat-alien introgressions have been utilized 
and are playing an important role, through the 
fact that alien genomes carry the several desirable 
donor genes for wheat improvement. Produced 
wheat-alien amphidiploid used widely as a bridge 
in hybridizations for the facilitated transmission 
of valuable genetic properties from incorporated 
wild species to cultivated common wheat plants. 
It is also possible to consider them as a promising 
material for interamphiploid crosses following the 
scheme “bridge between bridges”. These crosses 
could allow the study of different cereal genomes 
behavior and merging in the same background as 
well as deriving of new polygenomic plants as val-
uable donors for breeding purposes. 

This study investigated wide – hybridization 
heterosis for seven agronomic traits in interam-
phiploid F

1
 hybrids grown together with their 

parents as drilled plots in conditions of Absheron 
Peninsula (Azerbaijan, Absheron Experimental 
Station of GRI). Seven quantitative traits were 
plant height (cm), peduncle length (cm), length of 
exposed peduncle (cm), spike length (cm), num-
ber of spikelets per spike, flag leaf length (cm) 
and flag leaf width (cm). Parental plants used in 
reciprocal crosses were two wheat-rye amphidip-
loids – primary triticale “ABDR” (2n=42 (AAB-
BRR)), secondary trtiticale “AD908” (2n=42 
(AABBRR)), which was derived from previous one 
and the wheat-Agropyron derivative Triticum aes-

tivum / Agropyron junceum (2n=42(AABBDD) + 
2n=14(JJ)). For each combination of parental lines 
the mid-parent performance (MP), mid-parent het-
erosis (MPH), and betterparent heterosis (BPH) 
were calculated. All analyses were performed us-
ing IBM SPSS Statistics v.26.0.

On average, plant height heterosis was 6, 
44% and 16,74%, peduncle length heterosis 
3,3% and (-2,20%), length of exposed peduncle 
heterosis - (-2,04%) and (-20,41%), spike length 
heterosis 35,21% and 46,48%, number of spike-
lets per spike heterosis 14,81% and 33,33%, 
flag leaf length heterosis 1,49% and (-1,49), 
there was no heterosis for flag leaf width in di-
rect cross, but it was in reverse – 33,33% com-
pared with the mid-parent value for F

1
 hybrids 

in direct (T.aestivum/Ag.junceum × “ABDR”) 
and reverse (“ABDR”×T. aestivum/Ag. junceum) 
cross combinations, respectively. In the hybrid 
combination of “AD908” × T. aestivum/Ag. jun-
ceum, plant height heterosis was 13, 81%, there 
was no heterosis for peduncle length, length of 
exposed peduncle heterosis – (-9,30%), spike 
length heterosis 20,93%, number of spikelets 
per spike heterosis 16,13%, flag leaf length 
heterosis (-7,69%), flag leaf width heterosis 
48,15% compared with the mid-parent value for 
F

1
 hybrids. All hybrids exhibited either positive 

or negative heterosis over the mid- (relative het-
erosis) and best- (heterobeltiosis) parent.

Îñíîâíîþ ñêëàäîâîþ ñó÷àñíî¿ ñèñòåìè çåìëå-
ðîáñòâà º â³äíîâëþâàí³ ðåñóðñè ðîñëèííèöòâà, ùî 
ïîáóäîâàíî íà ìàêñèìàëüíîìó çàëó÷åíí³ ó á³îëî-
ã³÷íèé êðóãîîá³ã âóãëåöþ òà ³íøèõ ìàêðî- ³ ì³-
êðîåëåìåíò³â, ÿê³ ïîâèíí³ ïåâíîþ ì³ðîþ çð³âíî-
âàæèòè äåô³öèò ïîæèâíèõ ðå÷îâèí, ñïðè÷èíåíèé 

ð³çêèì ñêîðî÷åííÿì çàñòîñóâàííÿ ó çåìëåðîáñòâ³ 
ì³íåðàëüíèõ ³ îðãàí³÷íèõ äîáðèâ, âíåñåííÿ ÿêèõ 
íå ïåðåâèùóº 10–17% â³ä ïîòðåáè. Ïîá³÷íà ïðî-
äóêö³ÿ ðîñëèííèöòâà º âàæëèâèì äæåðåëîì ïî-
ñòà÷àííÿ ïîæèâíèõ ðå÷îâèí äëÿ ì³íåðàëüíîãî 
æèâëåííÿ ðîñëèí ÿê ó ïðÿì³é ä³¿, òàê ³ â ï³ñëÿ-
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Ïðè çðîøåíí³ íåãàòèâíèé âïëèâ íåñïðèÿòëè-
âèõ ã³äðîòåðì³÷íèõ óìîâ íà ðîñëèíè çíèæóºòüñÿ 
³ âîíè ñòàþòü ñò³éê³øèìè äî ïîøêîäæåííÿ ô³-
òîôàãàìè. Òàê, á³ëüø ù³ëüí³ ïîêðèâí³ òêàíèíè 
(çà ðàõóíîê âèñîêîãî òóðãîðó â óìîâàõ äîñòàò-
íüîãî çâîëîæåííÿ) óñêëàäíþþòü ïðîíèêíåííÿ 
äî ëèñòê³â êàïóñòè ì³íóþ÷î¿ ìîë³, ùî ïðèçâî-
äèòü äî ìàñîâî¿ çàãèáåë³ øê³äíèêà. 

Òîìó, âèçíà÷åííÿ çàëåæíîñò³ êîëèâàííÿ 
÷èñåëüíîñò³ ô³òîôàãà â³ä äîäàòêîâîãî ïîëèâó, 
âñòàíîâëåííÿ âïëèâó ïîëèâ³â íà ôåíîëîã³÷í³ òà 
á³îëîã³÷í³ îñîáëèâîñò³ ô³òîôàã³â º îäíèì ³ç îñíî-
âíèõ ïð³îðèòåòíèì íàïðÿìêîì äîñë³äæåíü ³ç 
çàõîä³â êîíòðîëþ øê³äíèê³â, ùî âàæëèâî âðà-
õîâóâàòè ïðè ðîçðîáö³ ñèñòåì çàõèñòó ñ³ëüñüêî-
ãîñïîäàðñüêèõ êóëüòóð íà çðîøåíí³.
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Â îñòàíí³ äåñÿòèë³òòÿ ó á³îñôåð³ Çåìë³ â³ä-
áóâàþòüñÿ çíà÷í³ çì³íè, çàãàëüíîþ òåíäåíö³ºþ 
ÿêèõ º ãëîáàëüíå ïîòåïë³ííÿ. Ãëîáàëüíà çì³íà 
êë³ìàòè÷íèõ óìîâ ïðèâîäèòü äî çì³íè êë³ìàòó 
îêðåìèõ ðàéîí³â ïëàíåòè, ùî, áåçóìîâíî, ìàº 
âåëèêå çíà÷åííÿ äëÿ àãðàðíî¿ ãàëóç³. Àêòèâ-
íî çàçíàº çì³í ð³âåíü ïðèñóòíîñò³ òà âèäîâèé 
ñêëàä áóð’ÿíîâîãî êîìïîíåíòó àãðîô³òîöåíîç³â. 
Öåé ïðîöåñ ïåðåñ³êàºòüñÿ ç ïðîöåñàìè çì³íè â 
áóð`ÿíîâîãî óãðóïîâàíí³, ÿê³ ñïðè÷èíåí³ íîâè-
ìè ñèñòåìàìè çåìëåðîáñòâà, ÿê³ íàáóâàþòü âñå 
á³ëüøîãî ïîøèðåííÿ â Óêðà¿í³. Äî òàêèõ íîâèõ 
íàéá³ëüø ïåðñïåêòèâíèõ ñèñòåì çåìëåðîáñòâà íà-
ëåæèòü ñèñòåìà No-till. Â íàéá³ëüø³é ì³ð³ çì³íà 
÷èñåëüíîñò³ ³ âèäîâîãî ñêëàäó áóð`ÿíîâîãî êîìïî-
íåíòó íåãàòèâíî â³äîáðàæàºòüñÿ íà øèðîêîðÿä-
íèõ êóëüòóðàõ ç íèçüêèì ð³âíåì êîíêóðåíòíî¿ 
ñïðîìîæíîñò³, äî ÿêèõ íàëåæèòü êóêóðóäçà.

Êóêóðóäçà íàëåæèòü äî íàéïîøèðåí³øèõ 
êóëüòóð ñâ³òîâîãî çåìëåðîáñòâà. Ñåðåä îñíîâíèõ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð âîíà ïîñ³äàº 
ïåðøå ì³ñöå ç âàëîâîãî çáîðó çåðíà ³ íà äðóãî-
ìó çà ïëîùàìè ïîñ³âó, ïðè öüîìó ïîñòóïàþ÷èñü 
ëèøå ïøåíèö³. Àëå öå ñòàº ðåàëüí³ñòþ ò³ëüêè 
ïðè äîòðèìàíí³ òåõíîëîã³¿ âèðîùóâàííÿ, ÿêà 
â³äïîâ³äàº á³îëîã³÷íèì îñîáëèâîñòÿì ðîñëèíè 
òà ïåðåäáà÷àº êîðåãóâàííÿ ñòðîê³â ñ³âáè, îïòè-
ìàëüíå çàáåçïå÷åííÿ åëåìåíòàìè æèâëåííÿ, âè-
êîðèñòàííÿ íîâ³òí³õ ã³áðèä³â ³ç íèçüêîþ ïåðåä-
çáèðàëüíîþ âîëîã³ñòþ, ÿê³ñíîãî íàñ³ííÿ òà äî-
òðèìàííÿ êîìïëåêñíîãî çàõèñòó ïîñ³â³â.

Ó ñó÷àñíîìó çåìëåðîáñòâ³ çì³íþþòüñÿ ñïåö³-
àë³çàö³ÿ ãîñïîäàðñòâ, ñ³âîçì³íè, çðîñòàþòü îá-
ñÿãè ì³í³ìàëüíîãî îáðîá³òêó ´ðóíòó. Ñïðàâæí³é 
No-till — öå êîëè ´ðóíòîâèé ïîêðèâ ðóéíóþòü 
âèíÿòêîâî ñîøíèêàìè ñ³âàëîê. Ñèñòåìà íóëüî-
âîãî îáðîá³òêó ´ðóíòó íàáóâàº ïîøèðåííÿ ó 
ñó÷àñí³é ñèñòåì³ çåìëåðîáñòâà êðà¿íè. Ó ïîð³â-
íÿíí³ ç òðàäèö³éíîþ òåõíîëîã³ºþ ñèñòåìà íó-
ëüîâîãî îáðîá³òêó ´ðóíòó ìàº ðÿä òàêèõ ïåðåâàã: 
åêîíîì³ÿ ðåñóðñ³â (ïàëüíîãî, äîáðèâà, òðóäîâèõ 
âèòðàò, ÷àñó, çíèæåííÿ àìîðòèçàö³éíèõ âèòðàò) 
àáî çíèæåííÿ âèòðàò, çáåðåæåííÿ òà â³äíîâëåí-
íÿ ðîäþ÷îãî øàðó ´ðóíòó, çìåíøåííÿ àáî æ íà-
â³òü ïîâíå çàïîá³ãàííÿ åðîç³¿ ´ðóíò³â, íàêîïè-
÷åííÿ âîëîãè ó ´ðóíò³. 

Â³äñóòí³ñòü ìåõàí³÷íîãî ðèõëåííÿ òà íàÿâ-
í³ñòü øàðó ðîñëèííèõ ðåøòîê íà ïîâåðõí³ ´ðóí-
òó ñòâîðþþòü îñîáëèâ³ óìîâè äëÿ çàñòîñóâàííÿ 
ãåðá³öèä³â. ²ñíóº øèðîêî â³äîìà ïåðåñòîðîãà, 
ùî â ðåçóëüòàò³ öüîãî çà ñèñòåìè çåìëåðîáñòâà 
No-till íåäîö³ëüíî çàñòîñîâóâàòè ´ðóíòîâ³ ãåðá³-
öèäè.

Íàø³ äîñë³äæåííÿ ïîêàçàëè, ùî öÿ ïåðå-
ñòîðîãà ÿâíî ïåðåá³ëüøåíà. Â³äìîâà â³ä ìåõà-
í³÷íîãî îáðîá³òêó ´ðóíòó çóìîâëþº ï³äâèùåííÿ 
ð³âíÿ çàáóð`ÿíåíîñò³ ìàêñèìóì äî 50%, ùî íå 
âèêëèêàº íåîáõ³äíîñò³ çá³ëüøåííÿ çàñòîñóâàí-
íÿ ãåðá³öèä³â. Ðîñëèíí³ ðåøòêè íå çíèæóþòü 
ñóòòºâî åôåêòèâí³ñòü ãåðá³öèä³â ´ðóíòîâî¿ ä³¿. 
¯õ åôåêòèâí³ñòü á³ëüøå çàëåæèòü â³ä ä³þ÷î¿ ðå-
÷îâèíè.

ä³¿. Ïîá³÷íà ïðîäóêö³ÿ º îñíîâíèìè ñêëàäîâèìè 
åíåðãåòè÷íîãî ïîòåíö³àëó ñ³ëüñüêîãî ãîñïîäàð-
ñòâà ïîðÿä ç åíåðãåòè÷íèìè êóëüòóðàìè. Çà ï³ä-
ðàõóíêàìè â Óêðà¿í³ íà åíåðãåòè÷í³ ö³ë³ º ìîæ-
ëèâ³ñòü ùîð³÷íî âèêîðèñòîâóâàòè äî 10 ìëí. ò
ñîëîìè çåðíîâèõ ³ áëèçüêî 7 ìëí. ò ñîëîìè ð³-
ïàêó, ùî çìåíøèòü ïîòðåáó ó âèäîáóâíèõ âèäàõ 
åíåðãîíîñ³¿â äëÿ âèðîáíèöòâà òåïëîâî¿ åíåðã³¿. 

Ç ìåòîþ âèâ÷åííÿ åôåêòèâíîñò³ âèêîðèñ-
òàííÿ ïîæíèâíèõ ðåøòîê îë³éíèõ êóëüòóð, ÿê 
óäîáðåííÿ, áóëè ïðîâåäåí³ ðîçðàõóíêè âèòðàò 
êîøò³â äëÿ ïîïîâíåííÿ ´ðóíòó åëåìåíòàìè æèâ-
ëåííÿ, ÿê³ áóäóòü âèíåñåí³ ç ïîæíèâíèìè ðåøò-
êàìè, âðàç³ âèêîðèñòàííÿ ¿õ íà âèðîáíèöòâî 
á³îïàëèâà, âíåñåííÿì â³äïîâ³äíî¿ ê³ëüêîñò³ ì³-
íåðàëüíèõ äîáðèâ. 

Ðîçðàõóíîê á³îìàñè – ïîá³÷íî¿ ïðîäóêö³¿ ïî-
êàçàâ, ùî ñåðåä îë³éíèõ êóëüòóð, ÿê³ âèâ÷àëè, 
íàéá³ëüøèé ïîòåíö³àë á³îìàñè îòðèìàíî çà âè-
ðîùóâàííÿ ñîíÿøíèêó òà ñî¿, íàéìåíøèé – ã³ð-
÷èö³ ÷îðíî¿. Çà óðîæàéíîñò³ íàñ³ííÿ á³ëî¿ ã³ð-
÷èö³ 1,52 ò/ãà â ïåðåðàõóíêó íà ñîëîìó ìîæíà 
îòðèìàòè ç êîæíîãî ãåêòàðó 30,4 êã/ãà êàë³þ 

àáî â 1,6 ðàçè á³ëüøå, í³æ ç ñîëîìè ñî¿, à òàêîæ 
21,28 êã/ãà àçîòó òà 7,6 êã/ãà ôîñôîðó. Çà íèæ-
÷î¿ óðîæàéíîñò³ íàñ³ííÿ ã³ð÷èö³ ÷îðíî¿ âèõ³ä ïî-
æèâíèõ ðå÷îâèí òàêîæ áóâ ìåíøèì. Íàéá³ëüøå 
÷àñòêà ïîæèâíèõ ðå÷îâèí – NPK â ïîæíèâíèõ 
ðåøòêàõ ñîíÿøíèêó, íàâ³òü çà éîãî óðîæàéíîñò³ 
2,0 ò/ãà. 

Ç’ÿñîâàíî, ùî çà âèëó÷åííÿ ñîëîìè ã³ð÷èö³ 
÷îðíî¿ äëÿ á³îïàëèâà, âèõ³ä ïîæèâíèõ ðå÷îâèí 
ÿêî¿ íàéìåíøèé, ïîð³âíÿíî ç ³íøèìè îë³éíèìè 
êóëüòóðàìè äëÿ ïîïîâíåííÿ áàëàíñó íåîáõ³äíî 
áóäå âíåñòè 54,6 êã ä.ð./ãà ì³íåðàëüíèõ äîáðèâ 
íà ñóìó 52,5 òèñ. ãðí/ãà. Íàéá³ëüø³ äîäàòêîâ³ 
âèòðàòè íà ì³íåðàëüí³ äîáðèâà ñòàíîâèòèìóòü çà 
âèëó÷åííÿ ñîëîìè ñîíÿøíèêó äëÿ á³îïàëèâà – 
ïîíàä 240 òèñ. ãðí/ãà.

Îòæå, âèêîðèñòàííÿ ïîæíèâíèõ ðåøòîê 
îë³éíèõ êóëüòóð äëÿ âèðîáíèöòâà á³îïàëèâà, 
ùî íåäîö³ëüíî ðîáèòè, òîìó ùî ïðèçâåäå äî äî-
äàòêîâèõ âèòðàò – âíåñåííÿ ì³íåðàëüíèõ äîá-
ðèâ äëÿ ïîïîâíåííÿ áàëàíñó ïîæèâíèõ ðå÷î-
âèí ´ðóíòó, ÿê³ áóäóòü âèíåñåí³ ç ïîæíèâíèìè 
ðåøòêàìè.
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