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Abstract: This article is dedicated to the research of dependence of growth and development of winter wheat varieties Khersonska Awnless
and Odeska 267 on conditions of moisture provision and mineral nutrition status, impact of indicated factors yielding capacity and grain quality.
Years of research significantly varied in rainfall amount during growing season. According to moisture supply, 2016 was dry, 2017 was average
humid and 2018 was subhumid, which had an impact on grain yield. The lowest winter wheat productivity level was f in 2016. Under
supplemental watering without fertilizers the yield of the Khersonska Awnless variety was 2.07 t ha”, and of Odeska 267 variety - 1.51 tha™.
Under provision of vegetative watering, the yielding capacity increased to 3.14 and 2.94 t ha”. Fertilizers also had significant impact on
production processes of plants, accumulation of over ground biomass, and area of assimilating surface that resulted in the yield increase of
winter wheat. On average, the most significant factors were fertilizers (43%), irrigation (32%) and variety of winter wheat (9%).
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In order to receive high and sustainable crop yields, it is
necessary to provide favourable conditions for their growth
and development throughout the whole growing season
considering biological peculiarities of a crop. Soil nutrient
status is one of the factors that influence these indicators. Itis
regulated by application of various rates of fertilizers and is
the main way to interfere circulation of elements in
agriculture, to increase yield of agricultural crops and to
maintain soil productivity. The Southern steppe of Ukraine is
classified as the zone of risky agriculture. In years with
various weather conditions, it is possible to obtain high yields
of field crops that are grown precisely under irrigation
conditions. That's why the quality of an irrigation water which
is used from the natural surface water sources (Pichura et al
2017,2018) is an needed condition of an irrigated melioration
of agricultural lands, especially in the conditions of climate
change, and permanent lack of moisture (Lisetskii et al
2017). Highly intensive agricultural crop varieties, fertilizers,
and other important factors and components of agrotechnical
means do not prove themselves completely under moisture
deficit. Evaporation from fields exceeds humidity inflow from
rainfall and it breaches water balance. Drought happens
every 2-3 years in the steppe area causing large damage.
Winter wheat takes the largest crop sowing area in steppe
zone. It is high-yielding and adapted to dry conditions
effectively using autumn-winter soil moisture reserves. Soll
moisture is the main source of water supply through the root

system. Depending on the moisture preservation conditions
the moisture content (MMC-75%) can be full and minimum
for obtaining high levels of winter wheat yielding capacity in
the southern Ukrainian conditions. The main feature of
moisture regime of the steppe zone soil is its nonpercolative
moisturization and lack of rain falls under high summer
temperatures and low humidity. Water supply in Kherson
region is low, but the predecessor plays an important role in
the water supply of winter wheat. The purpose of the
research is to study the possibilities of reducing the number
of winter wheat irrigation through the use of water-saving
methods of irrigation, which will save on irrigation water.
Under the research program it was planned to study the
possibility of reducing the number of winter wheat waterings
during growing season and the value of irrigation rate due to
use of water-saving watering methods.

MATERIAL AND METHODS

Field research was carried out during 2015-2018 atthe
Institute of Irrigated Agriculture of the Southern Region of the
National Academy of Agrarian Sciences of Ukraine, located
in the southern part of the steppe zone of Ukraine. The soils
of experimental areas (46 43.80688610691692,32
41.65510497081584) are dark-chestnut, medium-loamy,
with a height of humus horizon 25 cm and humus content 2.2
per cent at a deep level of groundwater occurrence. Water for
irrigation was taken from the basin of Inhulets irrigation
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system. The field experiment was based on the four times
repeated three-factor scheme, where factor A was the winter
wheat varieties: Khersonska Awnless and Odeska 267;
factor B was irrigation regimes: supplemental watering and
supplemental & vegetative watering; and factor C was
various mineral nutrition statuses: unfertilized, unfertilized
with feeding with microfertilizers Krystallon (2 kg ha") and
Tenso (0.6 kg ha™). The dose of fertilizers was calculated for
the yield level 7.0 t ha', the same dose of fertilizers for
feeding with microfertilizers Krystallon and Tenso.
Researches on the influence of alternative fertilizers and
irrigation regimes on the grain productivity of winter wheat
were conducted in the crop rotation link with subsequent
succession of crops spring barley with alfalfa seeding-alfalfa-
alfalfa-winter wheat. The predecessor of winter wheat
varieties was alfalfa of three-year growing period. Doses of
mineral fertilizers were calculated on the basis of the
recommendations for the programmed yielding capacity
level, considering subtraction of nutrient elements by crop,
the NPK content in soil and coefficients of their use from soil
and fertilizers (Table 1).

The dose of mineral fertilizers was determined
according to the content of nutrients in soil considering
subtraction of nutrient elements by preceding crop. During
the years of research, nitrogen fertilizers for the basic soil
treatment were introduced in an amount from 45 kg of
application rate to 138 kg ha™. On average, over the years of
research the dose of fertilizers for the planned yielding
capacity level 7.0 t ha” was N,,,P,K,. The tank mixture of
germicides Donat — 130 g ha”, Estron - 300 g ha" and
fungicide - Impact 0.5 | ha™. Irrigation has an impact on the
growth of pathogens. Fungicide was used to reduce the
damage of plants by patogenic microflora. Macro and
micronutrient application (Krystallon + Tenso) at a rate 2 kg
ha" and 0.6 kg ha™ was carried out during heading phase and
milky ripeness respectively. Predecessor's irrigation regime
consisted of the norms and terms of watering that were
adapted to climatic conditions of year on the basis of
recommended crop irrigation regimes in the southern
Ukrainian steppe.

Soil and crop samples were selected from two non-

adjoining repetitions. The soil content of nitrate nitrogen
(Grandval-Lyazh GOST 26107), labile phosphorus —in 1 per
cent carbon-amniotic extract (Machihin GOST 26205-91),
exchange potassium - from the same extract on a flame
photometer (GOST 26205-91) were determined. Soil
moisture was determined by the thermostat weight method.
During growing season, biometric measurements were taken
in main phases of crop development on plant height, growth
of crude and dry over ground mass of winter wheat, area of
leaves, the sample size was 200 typical plants in four fold.
The calculations of net productivity of photosynthesis,
photosynthetic potential of sowing were performed. The area
of leaves was determined by the method of carving
(Nychyporovych 1961). The net productivity of
photosynthesis was determined according standard method
(Nychyporovych 1982, Pysarenko, Kokovikhin and
Hrabovskyi 2011), using the Kidd-West-Briggs formula

where

F, . —the net productivity of photosynthesis, g/m’ perday;

B,, B,—the dry weight for 1 m” at the beginning and end of the
record period, g;

L, L,—leaf surface area for 1 m” at the beginning and end of
the record period, m?;

T — Number of days between the first and the second
determination.

Agricultural technology in the research was commonly
accepted for the zone considering the issues being studied.
The main treatment after alfalfa harvesting included, disking,
25-27 cm ploughing. The seeds were sown in a depth 4-5 cm.
During the years of research, the sowing was carried out in
the last week of September with the sowing rate 5 million
grains per hectare.

RESULTS AND DISCUSSION
The leaf surface varied depending on the mineral
nutrition, vegetative phase of plant and irrigation regimes
(Table 2).
From tillering phase to stem elongation, the surface area

Table 1. Content of nutrient elements in soil before winter wheat sowing during years of research, mg/100g of sail

Soil layer, cm NO*

P.Os K,O

2015-2016  2016-2017 2017-2018 2015-2016 2016-2017 2017-2018 2015-2016 2016-2017 2017-2018

0-30 0.80 5.98 9.65 5.65
30-50 0.75 4.18 3.09 1.75
50-70 0.35 1.13 0.87 0.37
70-100 0.35 0.25 0.52 0.41

5.95 3.68 26.5 48.0 33.0
1.05 1.47 22.0 35.0 23.0
0.70 0.24 15.5 30.0 20.5
0.75 0.50 17.0 27.0 19.0
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of leaves of unfertilized plants of both studied winter wheat
varieties increased two times on average within the years of
study. During growing of winter wheat using fertilizers, this
indicator increased 2.5 — 2.8 times in comparison with the
control version without fertilizers. In further growing season,
the area of leaves increased two times the most in
comparison with stem elongation phase upon treatment
without fertilizers and supplemental and vegetative watering
over the years of research. The leaf surface of winter wheat
plants varied from 18.6 —19.1 t0 29.0 — 31.5 thous. m* ha™ in
non-fertilized ground under supplemental irrigation. The
calculated dose of mineral fertilizer N,,,P,K, was used for the
planned vyield of winter wheat grain 7.0 t ha™. It allows to
significantly reduce the dose of fertilizers upon condition that
soilis sufficiently supplied with labile soil nutrients, and due to
their high content in soil it allows to avoid application of
fertilizers or their varieties. Thus, the phosphoric and
potassium fertilizers were not applied in sowing, as the
content of labile phosphorus and exchange potassium in soil
exceeded its average number (Hospodarenko 2010).

At the same time, the mixed microfertilizer Krystallon
and Tenso was used in feeding during heading and kernel
milk line period. This was due to the fact that winter wheat
was grown in irrigated crop rotation after three years of
growing of alfalfa for feeding of animals and organic fertilizers
were not applied in crop rotation. Under such circumstances,
the application of micro elements does not always
significantly increase the crop yielding capacity, but
significantly improves the quality of grown products. The
nitrate content during growing of winter wheat varieties was
quite high during vegetation (Table 3).

Such a high NO, content in the unfertilized soil is due to

the fact that winter wheat was grown on an alfalfa layer, which
accumulates a significant amount of root residues with high
content of biological nitrogen. This fact explains quite high
content of labile nitrogen in soil during the growing season of
winter wheat, even without application of nitrogen fertilizer for
crop in all studied layers of soil. Under conditions of using of
nitrogen fertilizer, the nitrate content in soil was increasing in
accordance with the dose of its introduction (Table 3). The
grain yielding capacity of winter wheat, was affected by the
nutrient status, had the — (43%). The factor B (irrigation) took
the second place — 32 per cent, the variety composition of
winter wheat (factor A) took only 9%. In addition, the research
shows close interaction between irrigation and fertilizers
(interaction of factors BC) at the level 7%. The interaction of
other factors was less significant and ranged from 1 to 3 per
cent (Fig. 1).

One of the most unfavourable conditions for winter
wheat is water disbalance of soil at the beginning of its
sowing and during the autumn vegetation. During sowing, the
moisture content in soil is often extremely low, and winter
wheat cannot germinate timely. The winter wheat seeds
accumulate moisture in the autumn-winter period the most.
Therefore, the most moisture content in soil is observed in
early spring. In the research, the irrigation rate varied
depending on the amount of rainfall in the years of growing of
winter wheat varieties (Table 4).

Supplemental watering rate for all years of research was
700 m’/ha, and vegetative irrigation rate was 500 m’/ha. The
winter wheat grain yield is influenced by many factors of
cultivation. First of all, these are agrotechnical measures,
biological features of variety, terms of sowing, seed quality
during sowing, moisture conditions, peculiarities of weather

Table 2. Influence of the researched factors on growth dynamics of area of leaves of winter wheat plants (average for 2016-

2018), thous.m’ha

Nutrient status (factor C)  Irrigation regime (factor B)

Vegetative phase

Tillering Stem elongation Heading Milky ripeness
Khersonska awnless (factor A)
Unfertilized Supplemental watering 9.8 18.6 31.5 32.7
Supplemental + vegetative watering 10.1 18.6 39.7 41.3
Calculated dose N,,,P,K,  Supplemental watering 11.3 29.6 39.7 42.0
Supplemental + vegetative watering 11.8 314 44.8 46.1
Odeska 267 (factor A)
Without fertilizers Supplemental watering 10.0 19.1 29.0 30.2
Supplemental + vegetative watering 9.9 19.1 37.9 39.3
Estimated dose N,,,PK, Supplemental watering 11.5 26.1 38.1 39.6
Supplemental + vegetative watering 11.7 28.9 434 44.7
LSD,s 0.21 1.12 1.87 2.03
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Fig. 1. Influence of researched factors on productivity of winter wheat (average for 2016 —
2018)

Table 3. Influence of mineral fertilizers and irrigation regime on nitrate content in soil during winter wheat vegetation (Average
for2016-2018) ), mg 100 g of soil

Nutrient status (factor C) Researched
soil layer,
cm Supplemental watering

Irrigation regime (factor B)

Supplemental + vegetative watering

Sowing- Stem Beginning of Complete = Sowing- Stem Beginning Complete
germination elongation heading .grain germination elongation of heading .grain
ripeness ripeness
Unfertilized 0-30 4.92 5.01 5.03 4.21 4.87 5.12 4.62 3.78
0-50 2.78 2.86 3.14 2.60 2.76 2.81 2.49 2.32
0-100 1.44 1.49 1.61 1.47 1.46 1.52 1.67 1.54
Calculated dose N,,;P.K, 0-30 5.28 5.87 6.12 5.42 5.31 5.72 5.46 4.89
0-50 3.02 3.81 3.88 3.47 2.99 3.74 3.38 3.12
0-100 1.83 1.74 1.79 1.87 1.94 1.77 1.64 1.85
LSD 0-30 0.14-0.21  0.11-0.17  0.10-0.13  0.08-0.12 0.07-0.12 0.11-0.14 0.07-0.09 0.08-0.11
0-50 0.09-0.15 0.08-0.12  0.09-0.14 0.06-0.10 0.07-0.09 0.10-0.15 0.10-0.12 0.07-0.09
0-100 0.05-0.08 0.08-0.14  0.05-0.07 0.06-0.08 0.04-0.07 0.08-0.11 0.05-0.07 0.07-0.08

Table 4. Irrigation rate in winter wheat growing, m® ha™

Years of vegetation

Supplemental

Vegetative irrigation

Total irrigation rate, m*ha

irrigation Number of irrigations Watering depth Irrigation rate
2015-2016 700 3 500 1500 2200
2016-2017 700 1 500 500 1200
2017-2018 700 3 500 1500 2200
Average 700 2,3 500 1167 1867
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Table 5. Yielding capacity of winter wheat varieties depending on fertilizers and irrigation regime (t ha™)

Nutrient status (factor C)

Variety (factor A)

Irrigation regime (factor B)

2016 2017 2018
1* 2* 1 2 1 2
Unfertilized Khersonska Awnless 2.07 3.14 4.35 515 342 4.07
Odeska 267 1.51 2.94 428 495 34 391
Unfertilized + Krystallon + Tenso Khersonska Awnless 213 3.19 4.43 530 3.68 4.13
Odeska 267 1.68 3.02 4.44 518 3.74 3.99
Calculated dose N,;;P K, Khersonska Awnless 4.02 5.25 6.56 734 442 6.61
Odeska 267 3.63 4.78 6.12 6.93 432 6.39
Calculated dose N,,;P K+ Krystallon + Tenso Khersonska Awnless 3.87 5.23 6.52 753 473 6.72
Odeska 267 3.79 5.12 6.18 7.09 468 645
LSD Factor A 0.15 0.1 0.19
Factor B 0.09 0.19 0.17
Factor C 0.14 0.1 0.22
1 — supplemental watering, 2 — supplemental + vegetative watering
and climate during year, use of protective means, etc. The REFERENCES

introduction of mineral fertilizers in the calculated doses for
productivity of winter wheat 7.0 t ha™ increased the grain
yielding capacity of the studied winter wheat varieties. It
reached its maximum value under supplemental watering
upon introduction of calculated dose of fertilizer N,,,P,K, for
the yield level 7.0 tha” and was 4.02 t ha™ of the Khersonska
awnless variety and 3.63 t ha™ of the Odeska 267 variety. Top
dressing with microelements in fertilized grounds also did not
result in a significant increase of grain yielding capacity
(Table 5). The top dressing with a complex mircofertilizer
Krystallon® 2 kg ha" mixed with Tenso (0.6 kg ha" during
interphase heading period and the beginning of kernel milk
line period) increased winter wheat yield of both studied
varieties from 0.6t0 3.0tha™.

CONCLUSION

In order to receive grain yielding capacity at the level 7.0
tha” and higher under low content of nitrogen and increased
content of labile phosphorus potassium in soil, it is
reasonable to add mineral fertilizers as the main soil
treatment at the calculated rate N,,P.,K, along with top
dressing with a mixture of complex fertilizers Krystallon and
Tenso as calculated 2.0 and 0.6 kg ha™ in the interphase
period between the beginning of heading and kernel milk line
period.

Received 26 May, 2019; Accepted 31 July, 2019

Babych VL 2005. Influence of mineral fertilizers on area of leaf
surface, photosynthetic efficiency and photosynthetic potential
of winter wheat. Tavriia Scientific Bulletin 37: 72-77.

Hospodarenko HM 2010. Agrochemistry: Textbook. NSC “IAE”™: 258-
320.

Kudriashov IN 2001. Variety as a factor of stabilization of seed
production of winter wheat. Selection of winter wheat:
Conference proceedings of scientific-practical conference
“Scientific heritage of academician I.G. Kalinenko”: 138-144.

Lisetskii FN, Stolba VF and Pichura VI 2017. Late-Holocene
palaeoenvironments of Southern Crimea: Soils, soil-climate
relationship and human impact. Holocene 27(12): 1859-1875.

Moraru SA 1988. Winter wheat. Kartia Moldovenske Publ.: 400 p.

Netys IT 2003. Influence of predecessors, fertilizers and protection of
plants on seed quality of winter wheat. Tavriia Scientific Bulletin
32:112-113.

Nychyporovych AA 1961. Photosynthetic activity of plants in sowing.
Academy of Science of USSR Publ. 133 p.

Nychyporovych AA 1982. Physiology of photosynthesis and
productivity of plants. Physiology of photosynthesis 3: 7-33.

Peterburgskiy AV 1964. Feeding of plant roots. Kolos Publ. 43-48.

Pichura VI, Domaratsky YA, Yaremko Yul, Volochnyuk YG and
Rybak VV 2017. Strategic ecological assessment of the state of
the transboundary catchment basin of the Dnieper river under
extensive agricultural. Indian Journal of Ecology 44(3): 442-
450.

Pichura VI, Malchykova DS, Ukrainskij PA, Shakhman IA and
Bystriantseva AN 2018. Anthropogenic transformation of
hydrological regime of the dnieper river. Indian Journal of
Ecology 44(3): 445-453.

Pysarenko PV, Kokovikhin SV, Hrabovskyi PV 2011. Influence of
conditions and moisture supply and mineral nutrition status on
dynamics of accumulation of wet and dry weights by winter
wheat plants. Irrigated Agriculture 55: 70-78.



2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

CONTENTS

Assessment of Biogeochemical Soil Variability using a Geo-statistical Approach: A Case Study in the Steppe 566

Crimea
Fedor N. Lisetskii, Zhanna A. Buryak and Olga A. Marinina

Development and Analysis of Flow Characteristics of Mini Sharp Crested Weir Energy Conservation
V.V. Tejaswini, A. Rama Rao, K. Manogna and D. Ayyanna

Algal Diversity in Rice Fields of Southern Assam, North-East India
Bhaswati Sarma, Dharitri Borah, Jayashree Rout and Mahuya Sengupta

Effect of Different Land Configuration and Establishment Methods on Productivity of Aerobic Rice
P. Prakash, T. Ragavan, V. Geethalakshmi, P. Saravana Pandian and R. Amutha

Bio-Efficacy of Sequential Application of Herbicides in Dual Purpose Wheat and Residue Estimation of Pre
Emergence Herbicide
Meenakshi Sangwan, V.S. Hooda, Jagdev Singh and Anil Duhan

Dependence of Winter Wheat Yielding Capacity on Mineral Nutrition in Irrigation Conditions of Southern
Steppe of Ukraine

Ye. Domaratskiy, O. Berdnikova, V. Bazaliy, V. Shcherbakov, V. Gamayunova, O. Larchenko, A. Domaratskiy

and |. Boychuk

Generation of Variability in Chickpea (Cicer arietinum L.) through Mutagenesis
Neha Sharma, G. Katna, Archana Joshi Saha and Kamal Dev Sharma

Rapid Assessment of Variability in Water Chestnut (Trapa natans var. bispinosa Roxb.) through Fruit
and Stomatal Analysis
M. Gond, D.H. Dwivedi, S. Maji and S. Kishor

Rainfall Variation and Frequency Analysis of Tiruppur District for Crop Planning, Tamil Nadu, India
S. Vivek, M.C. Sashik Kumar and V. Priya

Impact of Salinity on Primary Production in the Marshes
Hiba Ibrahem Al-khalidy and Mohammed Jawad Salih Al-Haidarey

Estimation of Reference Evapotranspiration Using Cropwat- 8 Model In Semi-Arid Region
Gudida Gopi, B.S. Madhusudan and Ayyanna

Public Perception on Climate Change and lts Impacts on Various Aspects: A Case Study of Great
Himalayan National Park (India)
Vandna Devi, M.H. Fulekar and Bhawana Pathak

Population Density and Damage of Invasive Giant African Snail Achatina fulica in Organic Farm in East
Sikkim, India
Bishal Thakuri, Bhoj Kumar Acharya and Ghanashyam Sharma

Effects of Feeding Floral Resource on Potential of Bemisia tabaci Parasitoids
A.l. Abd-Elkareim, Ahmed. Sh. Jabbar and A.E. Marouf

Studies on Soil Nematodes in Al-Muthanna Province, Iraq
Sura S. Alkhuzaie, Moyed A. AL-Saadawe and Mohenned A. Alsaadawi

Seasonal Variation of Physico-chemical Parameters of Chilika Lagoon, East Coast of India
Sairendri Maharana, Mrutyunjay Jena and Malaya Kumar Misra

Impact of Wildfire on Biological Activity of Sandy Soil in the South of Russia
Mary Yurevna Odabashyan, Anatoly Vladimirovich Trushkov, Kamil Shaghidullovich Kazeev and
Sergey llyich Kolesnikov

Estimation of Biological Filter of Closed Fish Farming System
Abbas Alhamadani, Ali H. Salman and Hassan lowaid Altobi

Effect of Physico—chemical and Biological Parameters on Growth of Indian Major Carps in Micro
Watershed of Southern Rajasthan
M.L. Ojha, A.K. Suman, V.P. Saini and S.R. Surnar

Using Pre-chemical and Membrane Bioreactor for Dairy Effluent Treatment
Hamdia M.S. Al-Hamdani, Azhar Qais Getan, Anwar N. Dobeash, Raad A. Ali and Ahmed K. Hardan

Soil Organic Carbon and Soil Respiration in Dry Deciduous Forest and Grass Land of Kadapa hill ranges,
Andhra Pradesh, India
C. Venkata Ramana and M. Sridhar Reddy

Assessment of Energy Potential of Muskmelon Crop for Power Generation
Harpreet Singh Johal and Amandeep Kaur

Prevalence and Risk Factors of Metabolic Syndrome among Overweight/Obese Female College Students
Ravleen Kaur, Harpreet Kaur and Kiran Bains

572

577

586

590

594

599

604

610

614

619

623

631

636

640

643

648

654

657

662

668

672

677



