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Topicality. Mineral and organic fertilisers are still the basis for increasing crop yields and quality, 

but optimising their application requires a detailed and in-depth analysis of the results of long-term trials in 

different climatic and soil zones. Purpose. To investigate the impact of different fertilisation systems in field 

crop rotation on crop yields in the rainfed conditions of the Southern Steppe of Ukraine. Material and 

Methods. The data array of the long-term stationary experiment for the period 1972–2024 was used. The 

soil was southern low-humus heavy loamy chernozem. The initial content of mobile phosphorus and potassi-

um compounds (according to Chirikov's method) corresponded to an elevated level of availability, and at the 

beginning of the fifth rotation it was high and very high pH = 7.0–7.2. To analyse yields of crops in grain- 

fallow-row crop rotation (1972–2010, I–IV crop rotations), we studied 17 fertilisation systems, and selected 

fertilisation variants: organic fertilisation system – 7.8 t/ha (Background 1) and 12.1 t/ha (Background 2); 

mineral fertilisation system – N49P42K37, organic-mineral fertilisation system – N31P28K24+Background 1; 

N31P28K24+Background 2; N49P42K37+Background 1; N49P42K37+Background 2. In the next four crop rota-

tions, by-products of crops and green manure were introduced into the soil as organic fertiliser, which ave-

raged 8 t/ha. Against this background, three different rates of nitrogen fertiliser (42.9, 85.7 and 128.6 kg/ha) 

and compound mineral fertiliser with phosphorus and potassium rates of P21.4K 21.4 and P42.8K 42.8 were  

introduced to each crop. The results of the study were subjected to mathematical processing using Microsoft 

Excel. Results. The optimal rates and types of fertilisers for field crop rotations with a grain crop saturation 

of 57–62 % were determined. The effect of mineral fertilisers on the productivity of crop rotation, individual 

crops and yield variability was revealed. Predecessors of winter wheat were analysed. Conclusions. In the 

eight-field crop rotation, the organic-mineral fertilisation system is the most effective, as the introduction of 

7.8 tonnes of manure + N49P42K37 increased the overall productivity of the crop rotation by 38.9 %; in case 

of introduction of 12.1 tonnes of manure + N31P28K24, the productivity of the crop rotation increased by 

40.5 %. High soil availability of phosphorus and potassium with introduction of by-products of crops and 

green manure, the application of N42.9 or N85.7 on the background of P P21.4K 21.4 increased the productivity of 

grain-fallow crop rotation by 47.9 % and 66.2 %, yields of winter wheat from 31.5 % to 73.3 %, and of win-

ter rapeseed – by 1.8–2.0 times, respectively. In the arid conditions of the Southern Steppe of Ukraine, the 

best predecessors for winter wheat was fallow (black and green manure fallow), which provides an increase 

in yields by 2,3 times compared to the stubble predecessor; for maize for silage – by 1.8 times, for winter 

rapeseed – by 1.6 times and for peas – by 1.3 times. Variability of yields of the main grain and commercial 

crops in the Southern Steppe of Ukraine was affected by weather conditions, and the crops are arranged in 

the following descending order in terms of their response to weather conditions: peas > maize > winter 

rapeseed > winter wheat > sunflower, whereas the predecessor line according to this trait is as follows: 

winter wheat > maize for silage > peas > winter rapeseed > green manure fallow > black fallow. 
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Introduction. The crop production sec-

tor is the main source of food resources and a 

guarantee of economic security and indepen-

dence for the state. Ukraine is one of the world's 

leading grain producers, with steadily growing 

export potential. According to the State Statis-

tics Service and the State Customs Service, 

Ukraine exported 69.86 million tonnes of cere-

als and oilseeds in the 2023/2024 marketing 

year, including 18.43 million tonnes of wheat, 

29.41 million tonnes of maize, and 3.7 million 

tonnes of rapeseed, which is 9.0 %, 0.5 % and 

8.7 % more than in 2022, respectively. In the 

2019/2020 marketing year, Ukraine exported 

20.5 million tonnes of wheat and 30.3 million 

tonnes of maize [1, 2]. In other words, despite 

the negative consequences of martial law, Ukra-

ine is regaining its position as a world leader. 

Ukrainian agriculture is in a very difficult 

situation due to climate change, martial law, 

organisational reform, and rising production 

costs. These factors necessitate the improve-

ment of crop cultivation technologies in terms 

of increasing their environmental compatibility, 

profitability, and adaptation to an increasingly 

warmer climate. It should be noted that scien-

tists are observing a decline in crop yields 

against the backdrop of climate change, espe-

cially in regions with insufficient precipitation, 

which includes the Southern Steppe of Ukraine [3]. 

Mineral and organic fertilisers remain the 

basis for increasing crop yields and quality [4–

6]. However, their use requires a detailed and 

thorough analysis of the results of long-term 

experiments conducted within soil and climatic 

zones in the central part of the Left Bank Forest-

Steppe [7]. 

The study was aimed at investigating the 

impact of different fertilisation systems on the 

yield of crops in field crop rotation under rain-

fed conditions in the Southern Steppe of 

Ukraine. 

Materials and Methods. To achieve this 

research objective, a data array obtained in a 

long-term stationary experiment studying vari-

ous fertilisation systems was used. The experi-

ment ‘Establishing the effect of moderate and 

elevated rates of organic and mineral fertilisers 

on the productivity of field crop rotation, yield 

quality and soil fertility’ was laid down in 1972 

and registered in the Ukrainian database of sta-

tionary experiments in 2006 (certificate No. 038) 

and re-registered in 2014 (certificate No. 80). 

The soil was low-humus heavy loam southern 

chernozem with a humus content of 2.91 % 

(DSTU 4289:2004). The initial content of mo-

bile phosphorus and potassium compounds (ac-

cording to Chirikov, DSTU 4115-2002) corres-

ponded to an elevated level of availability, and 

at the beginning of the fifth rotation – to a high 

and very high pHsol.(7.0–7.2) (DSTU ISO 

10390:1994; DSTU 7910:2015). The plot area 

was 240 m
2
, and the registration area was 100 

m
2
. Thus far, eight crop rotations have been 

completed: four grain-fallow-row crop rotations, 

the first of which was a ten-field rotation (black 

fallow, winter wheat, maize for grain, peas, win-

ter wheat, green maize for fodder, sunflower, 

maize for silage, barley), the second to fourth 

ones were eight-field (black fallow, winter 

wheat, maize for grain, peas, winter wheat, 

maize for silage, winter wheat, sunflower) and 

other four - seven-field rotations of grain-fallow 

crop rotation (black fallow, winter wheat, winter 

rapeseed, winter wheat, green manure fallow, 

winter wheat, winter wheat). The study exami-

ned 17 fertilisation systems, from which two 

variants of organic fertilisation systems were 

selected for analysis of the yield in grain-fallow-

row crop rotation: manure 7.8 t/ha (Background 1) 

and 12.1 t/ha (Background 2); mineral system – 

N49P42K37, organo-mineral systems – N31P28K24 + 

Background 1; N31P28K24 + Background 2; 

N49P42K37 + Background 1; N49P42K37 + Back-

ground 2 (I–IV crop rotation cycles). Fertiliser 

rates were calculated per hectare of crop rota-

tion area. In the following four rotations, crop 

rotation by-products and green manure crops 

were incorporated into the soil as organic ferti-

liser, averaging 8 t/ha of arable land. Three rates 

of nitrogen fertilisers (42.9, 85.7 and 128.6 kg/ha) 

were applied separately to each crop on an or-

ganic background, and two rates of phosphorus 

and potassium (P21.4K21.4 and P42.8K42.8) were 

applied. No additional nitrogen was introduced 

for the decomposition of non-marketable prod-

ucts and biomass of green manure crops. The 

results obtained were processed mathematically 

using the Microsoft Excel software. 

Results and Discussion. The highly vari-

able weather conditions during the study period 

allowed us to assess the effect of mineral ferti-

lisers on crop yields in crop rotations with maxi- mum reliability. It is noteworthy that during the 
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first four rotations, winter crops suffered from 

drought during the sowing and seedling stages 

in 22 % of times, while spring drought affected 

the productivity of all crops in the crop rotation 

in 35 % of times. For the period 2008–2024, this 

rate was 33 % and 40 %, respectively. The ra-

ther severe weather conditions of the Southern 

Steppe, particularly in the Odesa region, did not 

contribute to the stabilisation of crop productivi-

ty, and high variability in crop yields was ob-

served throughout the entire research period 

(Fig.1).  
 

 
 

Fig. 1 Average variability of yields in field crop rotations under the weather conditions 

 of the Southern Steppe of Ukraine (1972–2024). 
 

The highest variability was observed in 

pea yields (49.4 %); variations in winter wheat 

yields depended not only on weather conditions 

but also on predecessors. The minimum coeffi-

cient of variation (21.0–25.2 %) was observed 

when this crop was grown on black and green 

manure fallows; if the predecessor was peas, 

maize for silage or rapeseed, the yield deviation 

ranged from 27.5 % to 32.1 %, and on stubble, 

the variability reached 51.2 %. 

The variability of crop yields in crop rota-

tion also depended on the application rate of 

nitrogen fertilisers, which is particularly evident 

in winter wheat crops: with an increase in the 

nitrogen rate from 42.9 kg/ha to 128.6 kg/ha, the 

coefficient of variation decreases by 1.5–1.9 times 

depending on the predecessor (Table 1). 

On the one hand, increasing the application
 

Table 1. Effect of predecessor and application rate of nitrogen fertilisers on the variability  

of winter wheat grain yield (2007–2024) 
 

Predecessor 

Application rate, kg/ha 

0 42.9 85.7 128.6 

Coefficient of variation, % 

Black fallow 21.6 17.7 11.9 11.4 

Green manure fallow 42.3 28.0 25.3 26.3 

Winter rapeseed 34.3 29.7 23.2 22.8 

Winter wheat 63.2 54.5 46.0 40.9 
 

rate of mineral fertilisers, particularly nitrogen 

fertilisers, contributes the stabilisation of pro-

ductivity; on the other hand, high concentrations 

of fertilisers in drought conditions lead to addi-

tional stress for plants. The latter assumption is 

logical, since a lower amount and availability of 

soil moisture limits the mobility and, therefore, 

the availability of nutrients. According to the 

results of long-term studies, winter wheat yields 

in particularly dry years (e.g., 2020) differed 

slightly (by 3–5 %, or 2.20–2.30 t/ha) depen-

ding on nitrogen fertiliser application rates, alt-

hough yields were 1.9–2.1 times higher than in 

the unfertilised variant. In years with optimal 
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moisture conditions, winter wheat yields in-

creased from 4.9 t/ha (N50) to 7.1 t/ha (N150), 

with a control yield of 3.2 t/ha. The dependence 

of wheat yield on weather conditions and ferti-

lizer application rates has also been noted by 

other researchers [8]. 

A similar situation was observed for grain 

crops such as maize and peas. During the ana-

lysed research period (52 years), we identified 

10 years when precipitation fell between 95 and 

107 mm during the maize growing season, and 

the grain yield without fertiliser application ave-

raged 1.45 t/ha, with N60P40K40 it was 1.86 t/ha, 

and with N120P60K60 – 1.82 t/ha. We also noted 

6 years with precipitation from 363 to 435 mm 

during the growing season and grain yields of 

5.8 t/ha, 7.4 t/ha and 8.7 t/ha, respectively. The 

dependence of pea yield on precipitation during 

the growing season and fertilizer application ra-

te is shown in the table below: (200 mm – 2013, 

2016 and 2024; 120 mm – 2012 and 100 mm – 

2014, 2018, 2019, 2020) (Fig. 2). 

Average crop yields and range of varia-

tions during the study period are presented in 

Table 2. 

An analysis of winter wheat yields for the
 

 
 

Fig. 2 Grain yield of peas depending on moisture conditions during the growing season and application 

rate of nitrogen in complete mineral fertiliser (2012–2024). 

 
 

Table 2. Yields of main grain and industrial crops by fertilisation systems (1972–2024). 

а)  grain-fallow-row crop rotation (1972–2010) 
 

Crops winter wheat 

peas maize barley sunflower 
Predecessor black fallow peas 

maize for 

silage 

1 2 3 4 5 6 7 8 

Fertilisation 

system 
Yield, t/ha 

control 
4.18 3.18 2.31 2.11 4.00 1.50 1.90 

2.16–6.10 1.85–4.91 1.34–3.57 0.61–4.34 1.45–5.51 1.11–2.01 1.30–3.65 

Manure–7.8- 

Background 1 

4.67 3.59 2.87 2.38 4.47 1.71 2.27 

2.27–6.61 2.03–5.88 1.87–4.27 0.75–4.62 1.54–6.14 1.13–2.23 1.50–4.23 

Manure – 12.1- 

Background 2 

4.94 3.83 3.40 2.50 4.84 - 2.35 

2.20–7.13 2.26–6.37 1.86–6.03 0.92–5.27 1.80–7.08 - 1.57–3.40 

N49P42K37 
4.87 4.28 3.84 2.60 5.03 2.65 2.49 

2.21–6.53 2.14–6.84 1.83–6.45 0.87–5.69 1.83–7.67 1.76–3.50 1.27–3.76 

Background 1+ 

N49P42K37 

4.91 4.40 4.10 2.77 5.20 3.01 2.62 

2.08–6.62 2.23–7.09 2.29–6.98 0.88–5.62 1.92–7.92 1.69–3.72 1.36–4.02 
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Continuation of Table 2 
1 2 3 4 5 6 7 8 

Background 2+ 

N49P42K37 

4.95 4.41 4.18 2.80 5.29 2.92 2.76 

2.20–6.60 2.15–7.14 2.16–6.80 1.08–6.14 1.67–7.52 1.64–3.62 1.27–4.29 

Background 1+ 

N31P28K24 

4.94 4.38 3.85 2.70 5.09 2.29 2.56 

2.29–6.62 2.16–6.61 2.37–5.94 0.97–5.25 1.86–7.59 1.51–2.89 1.72–3.76 

Background 2+ 

N31P28K24 

4.96 4.31 4.11 2.79 5.37 2.93 2.68 

2.21–6.66 2.16–6.46 2.21–6.31 0.94–5.83 1.73–8.58 1.78–3.40 1.36–4.02 

The numerator shows the average for the years of research; the denominator shows the range of variations. 

 

б) grain-fallow crop rotation  (2007–2024) 
Crops winter wheat 

winter rapeseed 
Predecessor black fallow 

green manure 

fallow 
winter wheat winter rapeseed 

Fertilisation system Yield, t/ha 

control 
4.63 3.78 1.84 2.55 1.03 

3.08–5.55 2.03–4.77 1.07–3.55 1.55–3.45 0.45–1.34 

N42.9 
5.38 4.10 2.85 3.73 1.73 

3.58–7.13 2.2–5.14 1.95–5.02 2.05–5.17 0.68–2.11 

N85.7 
6.21 4.89 3.32 4.63 2.81 

5.21–7.22 2.27–6.70 2.46–5.61 3.18–6.23 1.60–3.82 

N128.6 
6.61 5.23 3.77 4.89 2.96 

5.86–7.89 2.92–7.06 2.94–5.98 3.27–6.33 1.70–3.87 

N42.9P21.4K21.4 
5.72 4.27 2.98 3.99 2.95 

4.18–7.19 2.44–5.81 1.75–5.11 2.63–5.62 1.20–4.92 

N85.7P21.4K21.4 
6.39 4.90 3.44 4.46 3.25 

5.17–7.36 2.70–6.31 2.45–5.77 3.01–6.03 1.30–4.31 

N128.6P21.4K21.4 
6.86 5.29 3.77 4.81 2.98 

5.65–7.83 2.92–7.68 2.96–6.13 3.21–6.48 1.45–3.97 

N42.9P42.8K42.8 
5.96 4.48 3.26 4.45 2.58 

4.80–7.41 2.11–5.59 2.15–5.74 2.82–6.32 1.07–3.44 

N85.7P42.8K42.8 
6.67 5.07 3.42 4.81 2.96 

5.33–7.52 2.18–6.66 2.36–5.77 3.23–6.37 1.17–4.47 

N128.6P42.8K42.8 
7.14 5.51 3.72 5.10 3.33 

5.89–8.38 2.96–7.53 2.88–6.05 3.39–6.92 1.51–4.85 
 

entire research period (1972–2024) in the vari-

ant without fertiliser application allowed us to 

rank the predecessors for this crop from the best 

to the worst: black fallow (4.40 t/ha) → green 

manure fallow (3.78 t/ha) → peas (3.18 t/ha) → 

winter rapeseed (2.55 t/ha) → maize for silage 

(2.31 t/ha) → winter wheat (1.84 t/ha). The use 

of different fertilisation systems in crop rotation 

increased these indicators: organic fertilisation – 

by 15.0–35.7 %; mineral fertilisation – by 16.5–

66.2 %; organic-mineral fertilisation – by 18.3–

75.8 %, depending on the predecessor (Fig. 3). 

A similar effect of fertilisation systems on 

yield increases was also observed for other 

crops: increases in yields from the application of 

organic fertilisation systems ranged from 14.0 % 

(barley) to 22.3% (maize for silage), mineral 

fertilisation – from 23.2 % (peas) to 76.7 % (bar-

ley), and organic-mineral fertilisation – from 31.0 % 

(maize for grain) to 85.9 % (barley). Our results 

were confirmed by the conclusions obtained on 

the basis of a stationary experiment in the 

Right-Bank Forest-Steppe of Ukraine: the maize 

yield reported by the researchers increased by 

an average of 39.0 % with the application of 

organic fertilisation, 42.0 % with mineral fertili-

sation, and 44.0 % with organic-mineral fertili-

sation [9]. In our drought conditions, these indi-

cators for maize grain yield were 16.4 %, 25.8 % 

and 31.0 %, respectively. According to Liu et 

al., long-term fertilisation effectively improves 

crop yields, while a single application of organ-

ic fertiliser or a combination of organic and nit-

rogen fertilisers can result in limited mineral 

nitrogen rates in arid and semi-arid regions [10]. 

The formation of crop yields in crop rota- 

tion was also dependent on the application rates 

of fertilisers introduced directly under the crop.
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Fig. 3. Increases in the yield of grain-fallow-row crop rotation in accordance with fertilisation systems 

(1972–2010). 
 

For example, Fig. 4 shows increases in winter 

wheat and winter rapeseed yields when higher 

nitrogen application rates were introduced in 

pure form and as part of a complete mineral 

fertiliser. 

We noted that at the beginning of the fifth 

crop rotation cycle,  the content of mobile forms 

of  phosphorus  and  potassium corresponded  to

 

 
 

Fig. 4. Increased yields of winter crops by application rates of mineral nitrogen (2007–2024). 
 

high and very high levels of availability, so even 

separate application of nitrogen at a rate of 50–

150 kg/ha contributed to an increase in winter 

wheat yield by 31.5–69.5 % and winter rapeseed 

yield by 68 % to 1.9 times. Application of these 

fertilisers against a low background of phospho-

rus and potassium fertiliser application (P25K25) 

resulted in an increase in winter wheat yields by 

39.2–73.3 % and winter rapeseed yields by 

186.4–215.5 %. Our results for winter wheat are 

similar to those of G. Agegnehu et al., where 

wheat yields increased by 32–71 % depending 
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on the fertilizer rate and soil properties, as well 

as by W. Jarecki, who obtained the highest yield 

with application of N150-200, which exceeded by 

13.9 % and 18.4 % the variant with N100 [11, 12]. 

An integral indicator of the effectiveness 

of fertilisation systems is crop rotation productivity, 

which we calculated in grain units (Table 3). 

In the grain-fallow-row crop rotation, the
 

Table 3. Average productivity of crop rotations over the research period 
 

Grain-fallow-row crop rotation 

Fertilisation 

system 

control organic N49P42K37 Backgd 1+ 

N49P42K37 

Backgd 2+ 

N49P42K37 

Backgd 1+ 

N31P28K24 

Backgd 2+ 

N31P28K24 

Grain unit, t/ha 25.7 30.8 34.3 35.7 36.3 34.5 36.1 

+ % to control - 19.8 33.5 38.9 41.2 34.2 40.5 

Grain-fallow crop rotation 

Fertilisation 

system 

control N42.9 N85.7 N128.6 N42.9P21.4K21.4 N85.7P21.4K21.4 N128.6P21.4K21.4 

Grain unit,t/ha 14.2 18.4 22.9 24.5 21.0 23.6 24.8 

+ % to control - 29.6 61.3 72.5 47.9 66.2 74.6 
 

share of grain crops was 60.0–62.5 %, and in 

the grain-fallow rotation, it was 57.1 %. The 

average productivity of crop rotation without 

fertiliser application was 25.7 t/ha over 1972–

2010; the organic system exceeded the control 

by 19.8 %, the organic-mineral system with 

N49P42K37 exceeded it by 38.9–41.2 %, and with 

N31P28K24 by 34.2–40.5%.  

The productivity of grain-fallow crop ro-

tation (2008–2024) was 14.2 t/ha due to natural 

soil fertility; with single application of nitrogen, 

it increased proportionally to the rate by 29.6–

72.5 %. The productivity of crop rotation in-

creased by 47.9–74.6 % when complete mineral 

fertiliser was used in a ratio of N:P:K from 

1:0.5:0.5 to 3:0.5:0.5 (1=50).  
Conclusions. In eight-field crop rota-

tions, organic-mineral fertilisation systems are 

the most effective, so that the application of 

N49P42K37 against a background of manure at a 

rate of 7.8 tonnes per hectare of crop rotation 

area increases the overall productivity of the 

crop rotation by 38.9 %; the application of 12.1 

tonnes of manure + N31P28K24 contributes to a 

40.5 % increase in crop rotation productivity.  

High soil availability of phosphorus and po-

tassium under the condition of incorporating by-

products from crop rotation and applying green 

manure, when N42.9 or N85.7 is applied against a 

background of P21.4K21.4, enhance the productivity 

of grain-fallow crop rotation by 47.9 % and 

66.2 % , winter wheat yields by 31.5 % to 73.3 %, 

and winter rapeseed yields by 1.8–2.0 times, re-

spectively.  

In the drought conditions of the Southern 

Steppe of Ukraine, the best predecessors for 

winter wheat are fallow land (black and green 

manure fallow), which increased yields by 2.3 

times compared to stubble predecessors; maize 

for silage – by 1.8 times, winter rapeseed – by 

1.6 times, and peas – by 1.3 times. 

In terms of their response to weather con-

ditions, the variability of yields for the main 

grain and industrial crops in the Southern 

Steppe of Ukraine is ranked as follows: peas > 

maize > winter rapeseed > winter wheat > sun-

flower, and the link of predecessors according 

to the specified criterion is as follows: winter 

wheat > maize for silage ≥ peas > winter rape-

seed > green manure fallow > black fallow. 
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Актуальність. Мінеральні та органічні добрива залишаються основою підвищення урожай-
ності та якості продукції сільськогосподарських культур, але оптимізація їх використання потребує 
докладного та ретельного аналізування результатів багаторічних довгострокових дослідів за кліма-
тично-ґрунтовими зонами. Мета. Дослідити вплив різних систем удобрення на урожайності культур 
польової сівозміни в богарних умовах Південного Степу України. Матеріали і методи. Використано 
масив даних довгострокового стаціонарного досліду за період 1972–2024 рр. Ґрунт – чорнозем 
південний малогумусний важкосуглинковий. Початковий вміст рухомих сполук фосфору та калію (за 
Чириковим) відповідав підвищеному рівню забезпеченості, а на початку п’ятої ротації – високому і 
дуже високому рНсол. – 7,0 –7,2. В досліді вивчали 17 систем удобрення, з яких для аналізування уро-
жайності культур зерно-паро-просапної сівозміни (1972–2010 рр., І–IV ротації сівозміни) відібрано  
варіанти удобрення, де на гектар сівозмінної площі вносили: органічна система удобрення – 7,8 т/га 
(Фон 1) та 12,1 т/га (Фон 2); мінеральна – N49P42K37, органо-мінеральні – N31P28K24+Фон 1; 
N31P28K24+Фон 2; N49P42K37+Фон 1; N49P42K37+Фон 2. В наступних чотирьох ротаціях в якості органіч-
ного добрива заробляли в ґрунт вторинну продукцію культур сівозміни та масу сидеральних культур, 
що в середньому склало 8 т/га. По цьому фону під кожну культуру вносили три різні дози азотних 
добрив (42,9; 85,7 та 128,6 кг/га)  та повне мінеральне добриво з дозами фосфору та калію Р21,4К21,4 та 
Р42,8К42,8. Отримані результати піддавалися математичній обробці із застосуванням комп’ютерної про-
грами Microsoft Excel. Результати. Визначені оптимальні дози і види добрив для польових сівозмін з 
насиченістю зерновими культурами на рівні 57–62 %. Показано вплив мінеральних добрив на про-
дуктивність сівозміни, окремих культур та мінливість врожайності. Проведено аналіз попередників 
озимої пшениці. Висновки. У восьмипільній сівозміні  найбільш ефективними є органо-мінеральні 
системи удобрення (7,8 т гною + N49P42K37), що збільшує її загальну продуктивність на 38,9 %; при 
використанні 12,1 т гною + N31P28K24, продуктивність сівозміни зростає на 40,5 %. При високій 
забезпеченості ґрунту доступними фосфором та калієм, за умови заробляння вторинної продукції 
культур сівозміни та використання сидерації, внесення N42,9 або N85,7 на фоні Р21,4К21,4 підвищує 
продуктивність зерно-парової сівозміни на 47,9 % та 66,2 %, врожаї пшениці озимої від 31,5  до 73,3 %, а 
ріпаку озимого – в 1,8–2,0 рази відповідно. В посушливих умовах Південного Степу України кращими 
попередниками пшениці озимої є пари (чорний та сидеральний), які забезпечують зростання врожайності 
проти стерньового попередника в 2,3 рази; кукурудзи МВС – в 1,8, ріпаку озимого – в 1,6 та гороху –  1,3 
рази. За реакцією на погодні умови варіабельністю врожаїв основні зернові та технічні культури 
Південного Степу України розташовуються в наступний спадаючий ряд: горох > кукурудза > ріпак 
озимий > пшениця озима > соняшник, а ланка попередників за вказаною ознакою має таку 
послідовність: пшениця озима > кукурудза МВС > горох > ріпак озимий > пар сидеральний > чорний пар. 
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