
Ìàòåð³àëè X Ì³æíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ êîíôåðåíö³¿ ìîëîäèõ â÷åíèõ ³ ñïåö³àë³ñò³â

Çá³ðíèê òåç Ì³æíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ êîíôåðåíö³¿ ìîëîäèõ â÷åíèõ ³ ñïåö³àë³ñò³â  11

Sweet corn, which in other words can also be 
called pole corn or sugar corn, is a variety of field 
corn which is purposely grown for the consump-
tion of human with a high sugar content. Sweet 
corn occurs as a result of a spontaneous mutation 
in the genes of field corn, which converts sugar 
into starch in the endosperm of the kernel. The 
process of maturity of sweet corn includes the con-
version of sugar into starch, because of this sweet 
corn stores poorly, and must be eaten in fresh, 
canned and frozen form to prevent the kernels 
from becoming hard and starchy. 

The higher levels of sugar in the sweet corn 
kernels results in a lower osmotic potential, caus-
ing greater water uptake into the kernels. Sweet 
corn comes in white, yellow and bi-color, and be-
cause of its sugar conversion to starch, sweet corn 
is harvested at the immature milky stage. Sweet 
corn is specifically consumed by human beings as 
a vegetable, either directly from the corn cob, or 
by removing the sweet kernels from the cob.

There are diverse genetic mutations that are ac-
countable for the various types of sweet corn. The 
early varieties that came into existence were the 
mutant su1 (sugary-1) allele. Standard su1 varie-
ties contain about 5-10% of sugar. The recessive 
sugary (su1) genotype that is found in sweet corn 
has the tendency to retard the normal conversion 
of sugar into starch during the endosperm maturi-
ty, which preferably results in a sweet taste, rather 
than in a starchy taste. 

The second gene mutation is the se1 (sugary en-
hanced-1) allele, which is included in the genome of 
Everlasting Heritage varieties. Normal sweet corn 
varieties which has the se1 alleles have a much 

longer storage period, and contain from about 
12% to about 20% sugar content, which is higher 
as compared to the normal su1 varieties.

Varieties of sweet corn that carry the shrunken-
2(sh-2) gene generates higher sugar content that the 
normal levels of sugar and also have longer shelf 
life, as compared to the normal sweet corn and 
are often referred to as supersweet varieties. One 
particular gene in sweet corn, the shrunken-2(sh-2) 
gene, causes the mature corn kernel to dry and 
shrink as it matures throughout the milky stage.

The sweet corn global market has expanded 
tremendously, and this has brought huge competi-
tion among sweet corn breeding companies to pro-
duce sweet corn with very high sugar contents and 
also with a longer storage period. The number one 
sweet corn breeding company in Ukraine is the 
Ukrainian Scientific Institute of Plant Breeding 
(VNIS). Through modern breeding methods, this 
company has been able to create many sweet corn 
hybrids for the Ukrainian sweet corn market and 
global sweet corn market at large. Examples of the 
hybrids are `Vegè , `Larus̀ , `Vicentià , Àndrivski` 
and others.

In conclusion, as sweet corn has proven to be a 
very prominent vegetable with various usefulness 
and the global adoption by consumption. This has 
made sweet corn production very promising, and 
with the introduction of modern plant breeding 
methods such, the use DNA markers and proper 
genetic modification methods, sweet corn breed-
ers will be able to create sweet corn hybrids with 
higher sugar contents, longer shelf life and also 
early sweet corn hybrids which are enriched with 
nutrients for human consumption. 
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FEATURES OF THE GENETICS OF SWEET CORN

One of the most important fractions of soil or-
ganic matter which has significant environmental 
and agricultural importance is humus. The effec-
tiveness of the natural formation of active humic 
substances during composting processes depends 
on the chemical composition the chicken manure 
of organic residues and on the environmental con-
ditions influencing the development and activity 
of native microorganisms. The organic compounds 

contained in the compost or formed as decompo-
sition products of other compounds are subject 
to the resynthesis process thanks to the thermo-
philic microorganisms, creating humus, which is 
the main component of the soil. In the fertilizer 
obtained after 7 days of composting with the use 
of KOMPRE, the total content of active humic sub-
stances is up to 45%, of which 16 to19% are fulvic 
acids and 21 to 26% humic acids. It is an easily 
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EFFECT ON THE PLANT GERMINATION AND GROWTH IN INNOVATIVE ORGANIC 
FERTILIZER OF CHICKEN MANURE WITH A HIGH CONTENT OF HUMIC ACIDS*
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digestible, complex organic fertilizer of brown and 
black colour, pH 7.5-8.0 and NPK 5: 3: 4. 

Biological tests with the use of cress (Lepidium 
sativum L.) were conducted, aimed at determining 
the effect of water extracts from differently ma-
tured composts on the germination of cress seeds. 
The plant germination and growth tests were carried 
out on the basis of the applicable standard (PN – EN 
ISO 11269–1: 2013–06). Aqueous extracts prepared 
in the proportion of compost and distilled water 
were used to assess the germination power and de-
velopment of cress seedlings. In phytotoxicity tests, 
different doses of the fertilizer from 1g/L to 10g/L 
were tried to determine whether the obtained prod-
uct after composting did not contain any substances 
that inhibit germination and the initial growth and 
development of Lepidium sativum L. plants. It is 
clear that no toxic effects were recorded.

In subsequent experiments, aimed at the effect 
of the obtained fertilizer at different doses of 20 
to 30g/m2 on the increase in green mass of various 
types of plants, a positive effect was noted. The 

highest increase in green mass (almost 50%) was 
recorded for Radish and Basil. 

Chicken manure contains a significant amount 
of organic matter which can be successfully used 
in the production of fertilizer. The manure com-
posting process in developed innovative boxes with 
the use of KOMPRE allows for easy and quick 
growth of family aerobic thermophilic microorgan-
isms and resynthesis of intermediate products into 
biologically active substances, i.e. humic and ful-
vic acids and humins. The end product is an eas-
ily digestible complex organic fertilizer of brown-
black colour, which is a source of active humic sub-
stances (up to 45%), and may significantly improve 
soil fertility.

*Prepared as part of a project co-financed by EU 
funds, POIR.01.01.01-00-1492\19. “Development of tech-
nology for the production of safe organic fertilizers with 
the highest possible content of active humic acids with 
the use of poultry droppings and other types of animal 
manure for the purposes of agricultural use and restora-
tion of the appropriate properties of agricultural land.”
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Ïðîáëåìà çì³íè êë³ìàòó ñüîãîäí³ íàäçâè÷àéíî 

àêòóàëüíà. Êë³ìàò çì³íþºòüñÿ äîñèòü øâèäêî ³ 
÷èííèêîì º íå ò³ëüêè ï³äâèùåííÿ òåìïåðàòóðè, 
à ïåðåáóäîâà âñ³õ ãåîñèñòåì. Íàñë³äêè êë³ìàòè÷-
íèõ çì³í ïðîÿâëÿþòüñÿ âæå çàðàç. Äîñâ³ä ïåðåäî-
âèõ êðà¿í ñâ³òó ñâ³ä÷èòü, ùî âèñîêîïðîäóêòèâíå 
îâî÷³âíèöòâî áàçóºòüñÿ íà äîñÿãíåííÿõ íàóêîâî-
òåõí³÷íîãî ïðîãðåñó, çîêðåìà çà ðàõóíîê ìóëü-
÷óâàííÿ ñó÷àñíèìè ìóëü÷óþ÷èìè ìàòåð³àëàìè 
îðãàí³÷íîãî òà íåîðãàí³÷íîãî ïîõîäæåííÿ. Òîìó 
àêòóàëüíèì äëÿ ðåã³îíó º âïðîâàäæåííÿ ³ííî-
âàö³éíèõ ñïîñîá³â ìóëü÷óâàííÿ, ÿê³ çàáåçïå÷àòü 
ðàö³îíàëüíå âèêîðèñòàííÿ çàïàñ³â âîäè â ´ðóí-
ò³, ïîêðàùàòü ´ðóíòîâó á³îòó, ðîäþ÷³ñòü ´ðóíòó, 
à òàêîæ â ðàç³ âèíèêíåííÿ âåñíÿíèõ çàìîðîçê³â 
ñïðèÿòèìóòü çáåð³ãàííþ ñõîä³â áóðÿêà ñòîëîâîãî.

Ìåòà äîñë³äæåííÿ – âèâ÷èòè âïëèâ ñïîñîá³â 
ìóëü÷óâàííÿ ´ðóíòó íà ð³ñò, ðîçâèòîê ðîñëèí 
áóðÿêà ñòîëîâîãî â óìîâàõ Ïðàâîáåðåæíîãî Ë³-
ñîñòåïó Óêðà¿íè.

Äîñë³äæåííÿ ïðîâîäèëèñü íà äîñë³äíîìó ïîë³ 
Íàâ÷àëüíî-âèðîáíè÷îãî öåíòðó «Ïîä³ëëÿ» Çà-
êëàäó âèùî¿ îñâ³òè «Ïîä³ëüñüêèé äåðæàâíèé 
óí³âåðñèòåò» âïðîäîâæ 2016–2018 ðîê³â. ¥ðóíò 
äîñë³äíîãî ïîëÿ – ÷îðíîçåì òèïîâèé âèëóæåíèé, 
ìàëîãóìóñíèé, ñåðåäíüîñóãëèíêîâèé. Ó äîñë³ä³ 
âèâ÷àëè âàð³àíòè ìóëü÷óâàííÿ ´ðóíòó ïë³âêîþ 
ïîë³åòèëåíîâîþ ÷îðíîþ ³ ïðîçîðîþ, àãðîâîëîê-
íîì, òèðñîþ é ïåðåãíîºì. Çà êîíòðîëü îáðàíî 
âàð³àíò áåç ìóëü÷óâàííÿ. Ìóëü÷óþ÷³ ìàòåð³àëè 
ðîçñòåëÿëè íà ð³âí³é ïîâåðõí³ ´ðóíòó áåçïîñåðåä-
íüî ï³ñëÿ ñõîä³â. Âèòðàòà ìóëü÷³ ñòàíîâèëà ïðè 

âèêîðèñòàíí³ òèðñè – 6 ò/ãà, ïåðåãíîþ – 15 ò/ãà. 
Ðîçì³ð ïîñ³âíî¿ ä³ëÿíêè ï³ä ÷àñ âèðîùóâàííÿ íà 
òîâàðíó ïðîäóêö³þ ñòàíîâèâ 20 ì2, îáë³êîâî¿ – 
15 ì2, ïîâòîðí³ñòü äîñë³äó – ÷îòèðèðàçîâà. Âèñ³-
âàëè ã³áðèä áóðÿêà ñòîëîâîãî ‘Áåòòîëî F

1
’.

Ðåçóëüòàòàìè äîñë³äæåíü âñòàíîâëåíî, ùî âè-
êîðèñòàííÿ ìóëü÷óâàííÿ ïîñ³â³â îðãàí³÷íèìè òà 
íåîðãàí³÷íèìè ìàòåð³àëàìè ïîçèòèâíî âïëèâàº 
íà ñêîðî÷åííÿ òðèâàëîñò³ âåãåòàö³éíîãî ïåð³îäó 
áóðÿêà ñòîëîâîãî. Ïîÿâó ñõîä³â ó êîíòðîëüíîìó 
âàð³àíò³ â³äçíà÷àëè íà 17 äîáó â³ä ïîñ³âó, à ó âà-
ð³àíòàõ äå çàñòîñîâóâàëè ìóëü÷óâàííÿ – íà 15 
äîáó. Óòâîðåííÿ ïåðøî¿ ïàðè ñïðàâæí³õ ëèñòê³â 
ïðè ìóëü÷óâàíí³ ´ðóíòó ïðîçîðîþ òà ÷îðíîþ ïî-
ë³åòèëåíîâîþ ïë³âêîþ âèïåðåäæàëî êîíòðîëü íà 
3 äîáè, à ïåðåãíîºì, òèðñîþ òà àãðîâîëîêíîì – íà 
4 äîáè. Âèêîðèñòàííÿ íåîðãàí³÷íèõ ìàòåð³àë³â 
ñïðèÿëî øâèäøîìó íàñòàííþ òåõí³÷íî¿ ñòèãëîñ-
ò³, à ñàìå íà 3–6 ä³á ðàí³øå, à ìóëü÷óâàííÿ îð-
ãàí³÷íèìè ìàòåð³àëàìè – íà 6–7 ä³á â³äïîâ³äíî.

Âèêîðèñòàííÿ ð³çíèõ ñïîñîá³â ìóëü÷óâàííÿ 
ïîñ³â³â ñïðèÿëî çðîñòàííþ ëèñòîâî¿ ïîâåðõí³ áó-
ðÿêà ñòîëîâîãî íà 4,3–5,8 òèñ. ì2/ãà, àáî íà 15,5–
20,9% â³äïîâ³äíî. Ïåð³îä «ïî÷àòîê ôîðìóâàííÿ 
êîðåíåïëîäó–òåõí³÷íà ñòèãë³ñòü» õàðàêòåðèçó-
âàâñÿ íàéá³ëüøèì íàêîïè÷åííÿì á³îìàñè ó ðîñ-
ëèí áóðÿêà ñòîëîâîãî ïîð³âíÿíî ç ïîïåðåäí³ì ïå-
ð³îäîì. Âèõîäÿ÷è ç öüîãî, çðîñòàëà é ïðîäóêòèâ-
í³ñòü ôîòîñèíòåçó – 2,7–3,0 ã/ì2×äîáó çàëåæíî 
â³ä ð³çíèõ ñïîñîá³â ìóëü÷óâàííÿ. Çàñòîñóâàííÿ 
ïîë³åòèëåíîâî¿ ïë³âêè çàáåçïå÷èëî çá³ëüøåííÿ 
÷èñòî¿ ïðîäóêòèâíîñò³ ôîòîñèíòåçó íà 8%, ó ðàç³ 


