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soaking in fresh water, the toxic components in the endosperm can be greatly reduced. Although it
is safer from an edible point of view, its efficacy will also decrease [7, 9].

Reference

1. Singh Bikram, Kaur Pushpinder,Gopichand,Singh R D, Ahuja P S. Biology and
chemistry of Ginkgo biloba.[J]. Fitoterapia, 2008, 79(6).

2. 2. Xie Tianpeng.On the value of ginkgo [J] .Gansu Forestry, 2019 (01): 40-41.

3. Ye Jun. Research and application of Ginkgo Biloba leaf [J]. Proprietary Chinese
medicine, 1998, (4): 36-38.

4. 3. Tsumura Y, and Ohba K, , The genetic diversity of isozymes and the possible
dissemination of Ginkgo biloba in Ancient times in Japan, In: Hori T., Ridge R.W., Tuleeke W., del
Tredici P., Tremouillax-Guiller J., and Tobe H. (eds.) Ginkgo Biloba a global treasure, Springer-
Verlag, Tokyo, Japan, 1997, 159-172.

5. 4. Xu Munong, Hu Dawei. Ginkgo cultivation and product processing technology [J].
Beijing: China Forestry Press, 1993.

6. 5. Goh LM, Barlow PJ.Antioxidant capacity in Ginkgo biloba [J]. Food research
international, 2002, 35(9):815-820.

7. 6. Zhang Xufan, Hu lJintao, Jia Shoukai, Lin Yirong, Ouyang Jingfeng. Review of
Ginkgo fruit pharmacology, efficacy, toxicity and safe consumption [J]. Forum on Traditional
Chinese Medicine, 2020, 35 (1): 64-67.

8. 7. Li Xuerong.Ginkgo fruit harvest and storage [J] .Agricultural Product Processing, 2010
(05): 28-29.

9. 8. Wan Shaoxia, Zhang Ping'an, Sun Fengjun, Lei Chaoqun, Li Huili, Nan Feihua.Ginkgo
leaves and fruits harvesting and storage technology [J] .Modern Agricultural Science and
Technology, 2009 (14): 191, 200.

10. 9. Fang Chunping. Three Methods of Ginkgo Seed Storage [J]. Rural Areas. Agriculture.
Farmers, 1995 (01): 21.

11. 10. Ding Jianhua.Ginkgo fruit harvest and storage [J] .Sichuan Agricultural Science and
Technology, 1995 (05): 45-46.

UDK 635.757:631.53.04

MAKUKHA O. V.
THE IMPACT OF SEEDING DATES AND DEPTH ON THE PRODUCTIVITY OF
FENNEL

Fennel (Foeniculum vulgare Mill.) is a medicinal, spice, aromatic, melliferous, vegetable
and ornamental plant. Fennel finds application in official and folk medicine, cooking, food,
pharmaceutical, perfume and cosmetics and other industries, as well as in veterinary medicine,
animal husbandry.

In the world the popularity of fennel is increasing; it is widespread in almost all the
countries, but not grown on a wide scale. The main fennel-producing countries are India, Russia,
Mexico, Iran, China, Pakistan, Argentina, Indonesia, and others. In recent years, in many countries
of the world, considerable attention has been paid to improving the elements of the growing
technology of this crop.

In Ukraine, fennel is traditionally grown in temperate climates in the western regions. Since
2011, scientific research and the introduction of common fennel into cultivation under arid
conditions in the southern Steppe of Ukraine have been conducted. Fennel belongs to promising,
highly profitable crops; therefore its cultivation, even on small areas, will significantly improve the
performance of agricultural enterprises in the region, and especially farms.

The cultivation of common fennel in the southern steppe region of Ukraine requires
scientific substantiation and improvement of separate elements of growing technology, taking into

Sumy National Agrarian University 25-26.05.2020
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account specific soil-climatic conditions of the zone and their effect on the growth, development,
productive processes of plants. Under moisture deficiency, particularly relevant is the study of
cultivation technology elements that indirectly influence moisture supply of plants in the sprouting
phase, at the initial stages of growth and development, affect the dates and hydrothermal conditions
of the interphase periods.

The experiments were carried out in the southern steppe zone of Ukraine on the fields of
Nadiia farm of Velyka Oleksandrivka district in Kherson region, meeting generally accepted
requirements and recommendations.

The soil of the experimental plot is dark chestnut weakly alkaline medium loamy, typical for
the zone. The arable layer of the soil contains humus (2.28%), nitrates (26), movable phosphorus
(34), exchangeable potassium (250 mg/kg of soil), pH of water extract (7.0-7.2).

The climate of the zone is continental, hot and dry, characterized by low and unevenly
distributed precipitation, low air humidity, frequent droughts and strong dry winds, a lot of heat and
light. The sum of active temperatures above 10°C is 3200-3400°C, average annual precipitation is
340-400 mm, and the hydrothermal coefficient is 0.5-0.7.

Weather conditions during the years of research differed somewhat in the temperature
regime, amount and distribution of atmospheric precipitation, but overall were typical for the zone
of the southern Steppe of Ukraine.

There were used generally accepted agricultural practices of fennel cultivation, except for
the factors and variants studied. Winter wheat was the preceding crop in the experiment. We
applied 60 kg of the active ingredient of ammonium sulphate per ha. The target of research was the
common fennel variety Oksamyt Krymu. Seeding rate was 5 kg/ha, inter-row spacing — 45 cm,
plant density — 600 thousand/ha. Fennel seeds were harvested when the fruits reached maturity on
the central umbel and first-order umbels.

The experimental design included the following factors and their variants: Factor A —
seeding date: early (the third ten-day period of March at the right soil tilth stage); mid-time (the first
ten-day period of April); late (the second ten-day period of April); Factor B — seeding depth, cm: 1-
2; 2-3; 3-4; 4-5. The trial was based on a split plot method with a four-fold replication. The sown
area of the second-order elementary plot was 70 m?; the record plot was 55 m?.

The research tasks included determining the impact of seeding dates and depth on the
yielding capacity of fennel seeds under dry conditions of the southern Steppe of Ukraine.

Creating the environment for implementing the potential of fennel productivity and
obtaining stable crops of seeds is connected with the improvement of the elements of growing
technology of this crop.

The yielding capacity of fennel seeds varied depending on the interaction of the investigated
elements of the growing technology in the range from 0.86 to 1.31 t/ha. Seed productivity of fennel
was minimal on the experimental plots of late spring planting at a depth of 1-2 and 4-5 cm and
made up 0.86 and 0.88 t/ha, respectively. The highest level of crop productivity (1.31 t/ha) was
recorded in the variant of the interaction of sowing in the third ten-day period of March and seeding
depth of 2-3 cm.

The results of the studies indicate a clear preference for early fennel sowing compared to
other sowing periods under study (in the first and second ten-day periods of April). The mean factor
value of seed yield on early-sown plots was 1.23 t/ha. In mid-sown and late variants, this parameter
was lower by 13.8 and 25.2%, respectively.

Postponing sowing to the first or second ten-day period of April causes deterioration in the
conditions of moisture supply of plants in the sprouting phase and in the initial stages of
development.

When germinating, fennel seeds absorb a significant amount of water (150% of dry matter
during 3 days of germination in laboratory conditions); therefore, postponed sowing, which is
accompanied by loss of moisture from the surface layer of the soil, can adversely affect the
formation of young growth and further development of the crop.
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In addition, with delay in sowing, there is deterioration in the conditions for the progress in
productive processes of plants under the influence of a more intensive increase in the sum of active
and effective temperatures, the negative impact of summer drought on flowering and fruit-set, and
that of autumn rains on maturing.

The most favourable conditions for productive processes of plants were observed under
sowing at a depth of 2-3 cm. In this variant, the yield of fennel reached the highest mean factor
value of 1.14 t/ha. Reducing the depth of the sown layer to 1-2 cm caused an 8.8% loss of yield.
With an increase in the seeding depth to 3-4 and 4-5 cm, yield loss was 4.4 and 10.5%, respectively.

The research findings show that the most favourable conditions for fennel seed formation on
dark chestnut soils of the southern Steppe of Ukraine were ensured by the interaction of such
parameters of the investigated technological practices as early spring sowing in the third ten-day
period of March and a seeding depth of 2-3 cm. The highest level of crop productivity (1.31 t/ha)
was recorded in this variant.

We recommend that agricultural producers, when growing common fennel, carry out early
spring seeding at a depth of 2-3 cm at the proper soil tilth stage in the third ten-day period of March.
The introduction of the improved technology of fennel cultivation will allow increasing its
productivity under arid conditions of the southern Steppe of Ukraine.

Sumy National Agrarian University 25-26.05.2020
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