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It is well known that due to its simplicity of 
implementation, its low cost, the recyclability of 
the adsorbent and its high efficiency in the treat-
ment of wastewater at low concentration, adsorp-
tion is found to be the most popular technique. 
However, this remains true on the sole condition 
of finding good adsorbents that are inexpensive. 
For our part, and in the interests of eco-design, we 
have developed an activated carbon at a lower cost 
from coffee grounds. The study is followed by the 
modeling of the adsorption isotherms.

The results of this study show that the effi-
ciency of phenol adsorption increases with: the 

decrease in the initial concentration of phenol; in-
creasing the mass of activated carbon; decrease in 
feed volume.

The isotherms were applied under the following 
conditions: mass of adsorbents (m=1g), feed vol-
ume V=0.5 and V=1L and phenol initial concen-
tration of 15, 30, 45, 60, 75 and 90 mg/L. Based 
on the values of the correlation coefficient R2, it 
is easy to see that these adsorption isotherms are 
governed by the Freundlich model which assumes 
multilayer adsorption.

Çðîøåííÿ â óìîâàõ ãîñòðîãî äåô³öèòó ïðè-
ðîäíüî¿ âîëîãè º îäíèì ³ç ãîëîâíèõ ÷èííèê³â 
³íòåíñèô³êàö³¿ ñ³ëüñüêîãîñïîäàðñüêîãî âèðîá-
íèöòâà. Îïòèìàëüíà âçàºìîä³ÿ äîäàòêîâîãî 
ïîëèâó ç ³íøèìè ñêëàäîâèìè åëåìåíòàìè çåì-
ëåðîáñòâà ñïðèÿº âèêîðèñòàííþ ðîñëèíàìè òå-
ïëà, ñâ³òëà, ïîæèâíèõ ðå÷îâèí, âîëîãè, ùî â 
êîìïëåêñ³ çàáåçïå÷óº åôåêòèâíå âèêîðèñòàííÿ 
çåìåëüíèõ ðåñóðñ³â òà îòðèìàííÿ âèñîêèõ ³ ñòà-
ëèõ óðîæà¿â ð³çíèõ çà á³îëîã³÷íèìè âëàñòèâîñ-
òÿìè êóëüòóð. 

Ðåçóëüòàòîì ïðîâåäåííÿ øòó÷íèõ ïîëèâ³â º 
çì³íà ô³ç³îëîã³÷íèõ ïðîöåñ³â ó ðîñëèíàõ, çðîñ-
òàííÿ ¿õ á³îìàñè. Ïðè çðîøåíí³ ³ñòîòíî çì³íþ-
ºòüñÿ âèäîâèé ñêëàä ñåãåòàëüíî¿ ðîñëèííîñò³, 
ùî ó ïîäàëüøîìó ïîçíà÷àºòüñÿ íà âèäîâîìó òà 
ê³ëüê³ñíîìó ñêëàä³ åíòîìîôàóíè àãðîá³îöåíî-
ç³â çåðíîâèõ òà îâî÷åâèõ êóëüòóð. Ïðè ïîëèâàõ 
çà âèñîêî¿ âîëîãîñò³ ´ðóíòó â³äáóâàþòüñÿ âåð-
òèêàëüí³ ì³ãðàö³¿ ëè÷èíîê êîâàëèê³â – ÿâèùå 
ïîçèòèâíîãî ã³ãðîòðîï³çìó, ùî ìîæíà âèêîðèñ-
òîâóâàòè ïðè çàñòîñóâàíí³ çàõîä³â çàõèñòó ïðî-
òè öèõ ô³òîôàã³â. Òîìó, öå âàæëèâî âðàõîâóâà-

òè ïðè ïëàíóâàíí³ ïðîâåäåííÿ çàõîä³â çàõèñòó 
êóëüòóð â³ä øê³äíèê³â íà ïîëèâíèõ çåìëÿõ.

Ïðè çðîøåíí³ ó áàãàòüîõ âèä³â êîìàõ ñïî-
ñòåð³ãàºòüñÿ çá³ëüøåííÿ òðèâàëîñò³ ñòàä³é 
ðîçâèòêó. Çîêðåìà, íà 3-6 ä³á çðîñòàº ïåð³îä 
åìáð³îíàëüíîãî ðîçâèòêó êëîïà-øê³äëèâî¿ ÷å-
ðåïàøêè òà õë³áíî¿ æóæåëèö³. Çì³íà óìîâ ñå-
ðåäîâèùà ïðè çðîøåíí³ â îêðåìèõ âèïàäêàõ 
íåãàòèâíî âïëèâàº íà æèòòºä³ÿëüí³ñòü òà âè-
æèâàííÿ âêàçàíèõ øê³äíèê³â. Ïðèñòîñóâàëü-
íîþ ðåàêö³ºþ áàãàòüîõ âèä³â êîìàõ äî íåñïðè-
ÿòëèâèõ óìîâ º ïåðåõ³ä ¿õ ó ñòàí ä³àïàóçè. Äî-
ñòàòíÿ çâîëîæåí³ñòü ïðè çðîøåíí³ ïîïåðåäæóº 
ïî÷àòîê ä³àïàóçè àáî çìåíøóº ¿¿ òðèâàë³ñòü, 
ùî ïðèçâîäèòü äî çá³ëüøåííÿ ê³ëüêîñò³ ïîêî-
ë³íü ô³òîôàã³â.

Âñòàíîâëåíî ùî ïðè çðîøåíí³ ïîðóøóºòüñÿ 
´ðóíòîâà ñòðóêòóðà, ùî ïðèçâîäèòü äî óòâîðåí-
íÿ ê³ðêè íà éîãî ïîâåðõí³ òà çìåíøåííÿ âîäî-
ïðîíèêíîñò³. ßê ðåçóëüòàò – ïåðåøêîäæàííÿ 
âèõîäó ìåòåëèê³â ³ç ëÿëå÷îê êàïóñòÿíî¿ òà îçè-
ìî¿ ñîâîê, äâîêðèëèõ êîìàõ, ùî âèêëèêàº ¿õ ìà-
ñîâó çàãèáåëü.
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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-

UDC 633.112.9:633.1:57.085.23
Mehdiyeva S. P.1, PhD in Genetics, senior researcher in Molecular Cytogenetic Lab
Khazratkulova Sh. U.2, PhD in Agricultural Sciences, senior researcher
1 AR MES Genetic Resources Institute, Azerbaijan
2 Karshi Institute of Irrigation and Agrotechnology, Uzbekistan
e-mail: mora271976@gmail.com

HETEROSIS FOR SOME AGRONOMIC TRAITS IN INTERAMPHIPLOID CROSSES

ÓÄÊ 633.852:631.524
Ìèêîëàéêî ². ²., êàíäèäàò á³îëîã³÷íèõ íàóê, äîöåíò
Óìàíñüêèé äåðæàâíèé ïåäàãîã³÷íèé óí³âåðñèòåò ³ìåí³ Ïàâëà Òè÷èíè
e-mail: irinamikolaiko@i.ua

ÄÎÖ²ËÜÍ²ÑÒÜ ÂÈÊÎÐÈÑÒÀÍÍß ÏÎÁ²×ÍÎ¯ ÏÐÎÄÓÊÖ²¯ Ã²Ð×ÈÖ² 
ÄËß ÂÈÃÎÒÎÂËÅÍÍß Á²ÎÏÀËÈÂÀ

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.


