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Aim. To study the speci¿cities of the effect of anhydrous ammonia on the indices of soil fertility, yield and
quality of winter wheat grain compared to granular nitrogen fertilizers in order to elaborate intensive production technologies. Methods. The content of mineral nitrogen in the soil was determined according to DSTU
4729-2007, the content of movable phosphorus and potassium forms í by Chirikov’s method (DSTU 41152002). The abundance of the main ecological and trophic groups was registered after sowing the soil suspension on dense nutrient media. The concentration of total nitrogen, phosphorus, and potassium in plant samples
was determined according to the measurement procedure 31-497058-019-2005. The quality indices of grain,
i.e. protein and crude ¿ber content as well as general glassiness were determined using Inframatic 8600 NIR
analyzer, Perten Instruments AB (Sweden). Results. The speci¿cities of the effect of anhydrous ammonia on
the indices of soil fertility, the use of nutrients from fertilizers and soil, the yield and quality of winter wheat
grain were demonstrated. Conclusions. The advantages of anhydrous ammonia application prior to sowing
compared to the use of ammonia nitrate, traditional for Ukrainian agriculture after the growing season, were
established.
Keywords: anhydrous ammonia, ammonia nitrate, fertilizer elements, winter wheat, grain quality, yield.

INTRODUCTION
Recent years have witnessed ever growing anxiety
of the world community about the global food safety
which could be improved, ¿rstly, via the crop production intensi¿cation and the implementation of technologies, ensuring the increase in the ef¿ciency of resource management along with the minimization of the
environmental effect [1].

amide, ammonium sulfate, usually introduced in the
dispersion. However, the utilization ef¿ciency of nitrogen from the fertilizers by the crops in the world in
general, and in Ukraine in particular, is rather low, not
exceeding 33% [2]. Therefore, the improvement of utilization ef¿ciency for nitrogen fertilizers is an important trend in increasing the yield and quality of grain
products.

Grain crops, which occupy half the arable area in the
world, are attributed the central place in solving the
food problem. They are remarkable “nitrogenphiles” as
they use a considerable amount of nitrogen for their
yield formation. In Ukraine traditional means of plant
fertilizers are solid substances: ammonia nitrate, carb-

The known technological ways of diminishing nonproductive losses of nitrogen from fertilizers include
the pelleting of granules with inert materials (sulfur,
wax), the encapsulation with polymer coating (for instance, with aminoformaldehyde resin), the introduction of nitrogen to compounds with relatively low solubility or addition to the chelates [3–5]. The coating of
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fertilizer granules with a thin ¿lm of low permeability allows prolonging the lifetime of fertilizers in soil
considerably, decreasing their ability to become compressed and start absorbing water as well as solving the
issue of fertilizer transportation in bulk.

the dose of 150 kg per ha was used as the degree of
ground fertilization for the whole area of the experimental ¿eld. The area of the latter amounted to 120
square meters, the location was systematized into ¿ve
repeats.

At the same time one of the most promising solutions
for the improvement of the system of fertilizing the
winter wheat plantings with nitrogen is extending the
areas of using the liquid nitrogen fertilizers, in particular, anhydrous ammonia. This will allow increasing the
utilization ef¿ciency of nitrogen from the soil and preventing the non-target losses of the mentioned element
[6í8]. It is known that ammonium, into which ammonia transforms during the introduction into the soil, is
¿xed by soil collodions and is not washed out together
with the in¿ltration moisture. It is assumed that the introduction of ammonia prior to sowing should provide
for the suf¿ciency of the nitrogen amount for plants
during the whole vegetation period.

Soil samples were taken at the beginning and the end
of the vegetation period in order to determine the effect
of the anhydrous ammonia application on the fertility
indices of the podzolic black soil. The content of mineral nitrogen in the soil was determined according to
DSTU 4729-2007, the content of movable phosphorus
and potassium forms í by Chirikov’s method (DSTU
4115-2002).

Long-term experience of using anhydrous ammonium in the USA and Canada testi¿es to practical equipotency of its effect on the yield of agricultural crops
compared to the granular nitrogen fertilizers [9, 10].
Its utilization is possible for all the agricultural crops,
but the preference is given to winter wheat, sugar beet,
corn and spring cereals. Unfortunately, there were
scarce agrochemical studies of the speci¿cities of this
fertilizer impact in the ground and climatic conditions
of Ukraine, and in practice it is usually used for corn,
predominantly [11].
Thus, the aim of our study was to determine the speci¿cities of the effect of anhydrous ammonium on the
indices of soil fertility, yield and grain quality of winter wheat compared to the traditional granular nitrogen
fertilizers.
MATERIALS AND METHODS
The study was conducted on the winter wheat plantings, Bohdan cultivar, during 2012–2013 vegetation
period at the premises of the demonstrative and experimental ¿eld of Lokhvytsia division of PrivJSC RiseMaksymko (Poltava Region), at podzolic medium-loam
black soil. The plant-predecessor was grain maize. The
scheme of experiment comprised primary cultivation
of soil (two-disk plowing, 12 cm deep, and tillage, 20
cm deep) and the introduction of nitrogen fertilizers for
the cultivation prior to sowing (anhydrous ammonia in
the dose of N100 in 18 cm deep lines at 56 cm stepouts
prior to sowing and ammonia nitrate in the dose of N100
dispersed after the vegetation period). Diammophos in
AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 3 2014

The abundance of the main ecological trophic groups
was registered after sowing the soil suspension on
dense nutrient media.
The plant samples were studied for the content of
total nitrogen, phosphorus and potassium in one batch
(measurement procedure 31-497058-019-2005); the
grain – for the content of protein, crude ¿ber and general glassiness, using Inframatic NIR analyzer 8600,
Perten Instruments AB (Sweden).
RESULTS AND DISCUSSION
The prospects of nitrogen application in the form of
anhydrous ammonia in the agriculture of the future
seem to be evident. This technology is especially reasonable for large planting areas due to the possibility of
complete mechanization of transportation and the introduction of fertilizers into the soil, which allows decreasing the expenses by 20í30 % compared to the utilization of their solid granular forms. Local disposition
of nitrogen fertilizers below the soil surface promotes
longer nitrogen retention and its more exhaustive consumption by plants. The decrease in the total amount of
precipitation in spring and summer period, observed in
all the regions of Ukraine in recent years, leads to the
decrease in the ef¿ciency of the surface fertilizers of
winter wheat plantings. Thus, one-time introduction of
anhydrous ammonia at a certain depth for the primary
tillage may result in considerable increase in the ef¿ciency of nitrogen utilization by winter wheat due to
its better local availability and increased humidity of
this soil layer.
The researchers from the USA and Canada who studied the effect of anhydrous ammonia on soil properties
revealed negative changes in soil microbiocenosis, the
acceleration of organic substance mineralization, the
washing-out of nutrients from the soil layer, containing
roots, and pH changes [9, 10]. According to our data
9
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Fig. 1. The number of heterotrophic microorganisms after the end of the vegetation period of winter wheat in the tilth top soil
(0–20 cm) and subsurface soil (20–40 cm)

the introduction of this fertilizer actually causes the
changes in the microbiological activity and the nutrient
regime, but in moderate doses it only promotes better
realization of the ef¿cient soil fertility.
Firstly, contrary to the introduction of ammonia nitrate in dispersion, the center of mineral nitrogen,
which is in the ammonium form, gets developed in the
zone of anhydrous ammonia introduction (during the
restoration of spring vegetation the NH4:NO3 ratio is
1.7:1 whereas after the introduction of ammonia nitrate
it is only 1:1.4). As a result, the introduction of anhydrous ammonia ensures higher content of mineral nitrogen in the tilth top soil until the end of winter wheat
vegetation (Table 1) and its washing out from the soil
pro¿le in a lesser degree compared to the variant with
ammonia nitrate [10].
It was established that there is no long-term negative
after-effect of the introduced anhydrous ammonia on

the activity of the main ecological and trophic groups
of microorganisms. After the vegetation restoration in
the top 20-cm layer, 8.7–13.2 million of colony-forming units (CFU) were detected in 1 g for the introduction of both investigated forms of nitrogen fertilizers,
which is much higher compared to the variant with the
non-fertilized ground (4.4 million/g). Due to the effect
of NH4 on the organic substance of soil there are better nutritional conditions for heterotrophic organisms
which lead to the increase in their number even after
the end of the vegetation period (Fig. 1).
In addition to the direct fertilizing effect, some authors [12, 13] note the increase in the content of soluble
forms of phosphorus and potassium in the zone of ammonium introduction, but there are opposite opinions
in the literature as well [14]. The results of our investigations demonstrate that after the introduction of anhydrous ammonia the amount of available phosphorus

Table 1. The content of nutrient elements in the tilth top podzolic black soil depending on the introduction of different forms
of nitrogen fertilizers and primary tillage of soil
Content of nutrient elements, mg/kg of soil
P 2O 5

Experiment variant

Control – tillage with no fertilizers
Two-disk plowing
Anhydrous ammonia
Ammonia nitrate
Tillage
Anhydrous ammonia
Ammonia nitrate
LSD05
10

K2O

NO3 + NH4

Vegetation
Start

End

Start

End

Start

End

230.0
285.5
279.0
284.0
296.0
7.0

237.0
251.0
261.9
249.8
235.9
6.9

141.0
166.6
151.5
154.5
136.6
11.0

136.0
155.0
148.0
140.0
152.0
9.5

6.3
13.0
44.2
15.5
42.7
4.2

7.0
8.2
6.5
11.0
7.6
1.9
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Fig. 2. The utilization of nutrient elements from fertilizers and soil depending on the form of nitrogen fertilizers: 1 – nitrogen
from fertilizers; 2 – utilization of phosphorus from soil; 3 – utilization of potassium from soil

and potassium is actually increasing at the beginning
of the vegetation period of winter wheat, but later this
effect is not statistically reliable (Table 1). A possible
reason for this fact may be soil acidi¿cation (pH from
5.2 to 5.0–4.8) and the increase in the concentration of
water-soluble organic carbon.
The abovementioned speci¿cities of the effect of
anhydrous ammonia on soil have positive impact on
phosphorus and potassium nutrition of winter wheat.
The comparison of the application of ammonia nitrate
and the variants with anhydrous ammonia demonstrated 1.3-fold higher coef¿cients of phosphorus and potassium utilization from the soil for the latter (Fig. 2).
The estimation of the coef¿cients of nitrogen utilization from fertilizers also testify to considerable advan-

tage of the bene¿cial effect of nitrogen in the composition of liquid ammonia – it is 89.2–68.7 % depending
on the primary tillage of soil; as for ammonia nitrate,
the level of utilization of nitrogen therefrom by winter
wheat plants does not exceed 40 %.
The results of winter wheat grain productivity demonstrate practical equipotency of both investigated
forms of fertilizers on condition of disk tillage as the
primary method and the preference to anhydrous ammonia on condition of tillage (Table 2).
After the introduction of 100 kg/ha of nitrogen in
the form of liquid ammonia the yield excess and the
cost recovery of 1 kg of the active substance was
1.5í1.9 times higher compared to ammonia nitrate.
The application of nitrogen fertilizers increases grain

Table 2. The effect of different forms of nitrogen fertilizers and the primary method of soil cultivation on the yield and quality
of winter wheat grain
Control excess
Experiment variant

Control – tillage with no fertilizers
Two-disk plowing Anhydrous ammonia
Ammonia nitrate
Tillage

Anhydrous ammonia
Ammonia nitrate
LSD05

Yield,
tons/ha tons/ha

%

Cost recovery
of 1 kg
of active
substance with
grain, kg

Grain quality index, %
Protein

Fiber

Glassines

4.38
5.18

–
0.80

–
18.3

–
8.0

14.2
15.8

30.2
33.7

38.1
42.1

4.91
5.34

0.53
0.96

12.1
21.9

5.3
9.6

15.3
15.2

32.7
32.4

39.9
40.4

4.88
0.45

0.50
–

11.4
–

5.0
–

15.6
–

33.3
–

39.8
–
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Table 3. The effect of the primary introduction of different forms of nitrogen fertilizers on the removal of nutrients by winter
wheat, kg/ha
Removal by grain

Removal by chaff

Total removal

Experiment variant
Control – tillage with no fertilizers
Two-disk plowing Anhydrous ammonia
Ammonia nitrate
Tillage
Anhydrous ammonia
Ammonia nitrate

N

P 2O 5

K 2O

N

P2O5

K 2O

N

P 2O 5

K2O

105
172
135
147
130

31
38
32
39
37

17
21
19
22
20

46
68
58
73
61

10
16
13
15
13

56
98
81
102
88

151
240
193
220
191

41
54
45
54
50

73
119
100
124
108

quality of winter wheat í its protein content increases
by 1.0í1.6%. In addition, anhydrous ammonia promotes the increase in the general glassiness of grain.
Similar results for fertilizing winter wheat with anhydrous ammonia were also obtained on the low-humic
black soil in the Stavropol Territory, the Russian Federation [15].
In case of variants with anhydrous ammonia the increase in the productivity also demonstrated higher removal of nutrients compared to the control, amounting
to 1.6 for nitrogen, 1.3 – for phosphorus, and 1.7 – for
potassium, on average (Table 3).
Therefore, regardless of the stimulating effect of anhydrous ammonia pertaining to the utilization of phosphorus and potassium from the soil, it is insuf¿cient
to con¿ne oneself only to this fertilizer or to introduce
100 kg/ha of ammonium nitrate phosphate fertilizer,
which is typical for many farms. The application of
high amounts of nitrogen introduction should presuppose the corresponding level of phosphorus and potassium nutrition of plants.
In addition, it should be noted that systematic application of residual acid-forming anhydrous ammonia
leads to further acidi¿cation of soil, which may ultimately cause the decrease in crop productivity [7, 16].
This fact testi¿es to the relevance of using scienti¿cally
grounded approaches to determining optimal nitrogen
doses, taking into consideration both economic ef¿ciency and soil conservation and ecological requirements which is also proven by long-term experience of
other countries [8, 9].

nitrogen utilization from the fertilizer and decreasing
its non-target loss from the soil.
The application of anhydrous ammonia ensures increase in winter wheat productivity and in its quality
indices compared to ammonia nitrate, traditional for
Ukrainian agriculture, and is ef¿cient in increasing the
cost recovery for mineral nitrogen with the yield considerably.
Ȼɟɡɜɨɞɧɵɣ ɚɦɦɢɚɤ ɜ ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɡɨɬɚ ɩɨɫɟɜɚɦɢ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ
ɇ. ɇ. Ɇɢɪɨɲɧɢɱɟɧɤɨ 1, ȿ. ɘ. Ƚɥɚɞɤɢɯ 1,
Ⱥ. ȼ. Ɋɟɜɬɶɽ 1, ɋ. ȼ. Ƚɚɥɭɲɤɚ 2,
Ʌ. ɇ. Ɇɢɯɚɥɶɫɤɚɹ 3, ȼ. ȼ. ɒɜɚɪɬɚɭ 3
e-mail: schwartau@ifrg.kiev.ua
ɇɚɰɢɨɧɚɥɶɧɵɣ ɧɚɭɱɧɵɣ ɰɟɧɬɪ «ɂɧɫɬɢɬɭɬ
ɩɨɱɜɨɜɟɞɟɧɢɹ ɢ ɚɝɪɨɯɢɦɢɢ ɢɦɟɧɢ Ɉ. ɇ. ɋɨɤɨɥɨɜɫɤɨɝɨ»
2
ȼɨɫɬɨɱɧɨɟ ɪɟɝɢɨɧɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɑȺɈ
Ʉɨɦɩɚɧɢɹ «Ɋɚɣɡ-Ɇɚɤɫɢɦɤɨ»
3
ɂɧɫɬɢɬɭɬ ɮɢɡɢɨɥɨɝɢɢ ɪɚɫɬɟɧɢɣ ɢ ɝɟɧɟɬɢɤɢ
ɇȺɇ ɍɤɪɚɢɧɵ
31/17, ɭɥ. ȼɚɫɢɥɶɤɨɜɫɤɚɹ, Ʉɢɟɜ, 03022, ɍɤɪɚɢɧɚ
1

Conclusions. A promising approach of improving the
system of nitrogen fertilizing for winter wheat plantings in Ukrainian conditions is the application of anhydrous ammonia during or prior to tillage at the depth
of 14í18 cm, which allows increasing the ef¿ciency of

ɐɟɥɶ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɧɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɢɫɫɥɟɞɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ
ɜɥɢɹɧɢɹ ɛɟɡɜɨɞɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɩɥɨɞɨɪɨɞɢɹ
ɩɨɱɜɵ, ɭɪɨɠɚɣɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ ɨɡɢɦɨɣ
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦɢ ɚɡɨɬɧɵɦɢ ɭɞɨɛɪɟɧɢɹɦɢ. Ɇɟɬɨɞɵ. ɋɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɶɧɨɝɨ
ɚɡɨɬɚ ɜ ɩɨɱɜɟ ɜɵɹɜɥɹɥɢ ɩɨ ȾɋɌɍ 4729-2007, ɮɨɪɦɵ
ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ – ɩɨ ɑɢɪɢɤɨɜɭ (ȾɋɌɍ 4115-2002).
Ʉɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɷɤɨɥɨɝɨ-ɬɪɨɮɧɵɯ ɝɪɭɩɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɨɩɪɟɞɟɥɹɥɢ, ɜɵɫɟɜɚɹ ɩɨɱɜɟɧɧɭɸ ɫɭɫɩɟɧɡɢɸ
ɧɚ ɩɥɨɬɧɭɸ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ. ɋɨɞɟɪɠɚɧɢɟ ɨɛɳɢɯ ɮɨɪɦ
ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ ɜ ɨɛɪɚɡɰɚɯ ɪɚɫɬɟɧɢɣ ɧɚɯɨɞɢɥɢ
ɩɨ Ɇȼȼ 31-497058-019-2005. Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ
ɡɟɪɧɚ – ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ, ɫɵɪɨɣ ɤɥɟɣɤɨɜɢɧɵ ɢ ɨɛɳɭɸ
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ɫɬɟɤɥɨɜɢɞɧɨɫɬɶ í ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɂɄ-ɚɧɚɥɢɡɚɬɨɪɟ Inframatic 8600 ɮɢɪɦɵ «Perten Instruments AB» (ɒɜɟɰɢɹ).
Ɋɟɡɭɥɶɬɚɬɵ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɜɥɢɹɧɢɹ ɛɟɡɜɨɞɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɢɡ ɭɞɨɛɪɟɧɢɣ ɢ
ɩɨɱɜɵ, ɭɪɨɠɚɣɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɡɟɪɧɚ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ.
ȼɵɜɨɞɵ. ɍɫɬɚɧɨɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɧɟɫɟɧɢɹ ɛɟɡɜɨɞɧɨɝɨ ɚɦɦɢɚɤɚ ɩɟɪɟɞ ɩɨɫɟɜɨɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɪɚɞɢɰɢɨɧɧɨɣ ɞɥɹ ɭɤɪɚɢɧɫɤɢɯ ɫɟɥɶɯɨɡɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɦɦɢɚɱɧɨɣ ɫɟɥɢɬɪɵ ɩɨɫɥɟ ɜɟɝɟɬɚɰɢɢ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɟɡɜɨɞɧɵɣ ɚɦɦɢɚɤ, ɚɦɦɢɚɱɧɚɹ ɫɟɥɢɬɪɚ, ɷɥɟɦɟɧɬɵ ɩɢɬɚɧɢɹ, ɨɡɢɦɚɹ ɩɲɟɧɢɰɚ, ɤɚɱɟɫɬɜɨ
ɡɟɪɧɚ, ɭɪɨɠɚɣɧɨɫɬɶ.
Ȼɟɡɜɨɞɧɢɣ ɚɦɿɚɤ ɭ ɩɿɞɜɢɳɟɧɧɿ ɟɮɟɤɬɢɜɧɨɫɬɿ
ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɡɨɬɭ ɩɨɫɿɜɚɦɢ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ
Ɇ. Ɇ. Ɇɿɪɨɲɧɢɱɟɧɤɨ 1, ȯ. ɘ. Ƚɥɚɞɤɿɯ 1,
Ⱥ. ȼ. Ɋɟɜɬɶɽ 1, ɋ. ȼ. Ƚɚɥɭɲɤɚ 2,
Ʌ. Ɇ. Ɇɢɯɚɥɶɫɶɤɚ 3, ȼ. ȼ. ɒɜɚɪɬɚɭ 3
e-mail: schwartau@ifrg.kiev.ua
ɇɇɐ «ȱɧɫɬɢɬɭɬ ʉɪɭɧɬɨɡɧɚɜɫɬɜɚ ɬɚ ɚɝɪɨɯɿɦɿʀ
ɿɦɟɧɿ Ɉ. ɇ. ɋɨɤɨɥɨɜɫɶɤɨɝɨ»
ȼɭɥ. ɑɚɣɤɨɜɫɶɤɨɝɨ, 4, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ, 61024
2
ɋɯɿɞɧɟ ɪɟɝɿɨɧɚɥɶɧɟ ɭɩɪɚɜɥɿɧɧɹ ɉɪȺɌ
Ʉɨɦɩɚɧɿɹ «Ɋɚɣɡ-Ɇɚɤɫɢɦɤɨ»
ȼɭɥ. Ɇɚɬɪɨɫɨɜɚ, 10, ɦ. ɑɟɪɜɨɧɨɡɚɜɨɞɫɶɤɟ,
Ʌɨɯɜɢɰɶɤɢɣ ɪ-ɧ, ɉɨɥɬɚɜɫɶɤɚ ɨɛɥ.
3
ȱɧɫɬɢɬɭɬ ɮɿɡɿɨɥɨɝɿʀ ɪɨɫɥɢɧ ɿ ɝɟɧɟɬɢɤɢ ɇȺɇ ɍɤɪɚʀɧɢ
ȼɭɥ. ȼɚɫɢɥɶɤɿɜɫɶɤɚ, 31/17, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, 03022
1

ɩɟɪɟɜɚɝɢ ɜɧɟɫɟɧɧɹ ɛɟɡɜɨɞɧɨɝɨ ɚɦɿɚɤɭ ɩɟɪɟɞ ɩɨɫɿɜɨɦ
ɩɨɪɿɜɧɹɧɨ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɬɪɚɞɢɰɿɣɧɨʀ ɞɥɹ ɭɤɪɚʀɧɫɶɤɢɯ ɫɿɥɶɝɨɫɩɜɢɪɨɛɧɢɤɿɜ ɚɦɿɚɱɧɨʀ ɫɟɥɿɬɪɢ ɩɨ ɜɟɝɟɬɚɰɿʀ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɛɟɡɜɨɞɧɢɣ ɚɦɿɚɤ, ɚɦɿɚɱɧɚ ɫɟɥɿɬɪɚ,
ɟɥɟɦɟɧɬɢ ɠɢɜɥɟɧɧɹ, ɨɡɢɦɚ ɩɲɟɧɢɰɹ, ɹɤɿɫɬɶ ɡɟɪɧɚ, ɜɪɨɠɚɣɧɿɫɬɶ.
REFERENCES
1. Morgun V. V., Sɫhwartau V. V., Kiriziy D. A. Physiological
fundamentals of high productivity formation for grain
cereals // Fiziologiya i biokhimiya kulމturnykh rasteniy. –
2010. – 42, N 5. – P. 371–393.
2. Sɫhwartau V. V., Morgun V. V., Mykhal’ska L. M., Khodanits’kyy V. K. Optimization of the winter wheat nutrition by ammonium nitrogen application in autumn //
Fiziologiya i biokhimiya kulމturnykh rasteniy. – 2012. –
44, N 4. – P. 290–301.
3. Kondratov A. P., Gromov A. N., Manin V. N. Encapsulation in polymer ¿lms. – Moscow: Khimiya, 1990. –
191 p.
4. Krayevs’kyy O. O., Osipov V. A., Krayevs’kyy O. I.
Ecological and economic ef¿ciency of the use of granular
nitrogen fertilizer with organic impurities // Bulletin of
Sumy State University. Economy Series. – N 2. – 2013. –
P. 20–23.
5. Yakushko S. I., Ivanov M. P. Organic and mineral
fertilizers: advantages and production technologies //
Khimichna promyslovist’ Ukrainy. – 2008. – N 3 (86). –
P. 38–43.
6. Khodanitsމkyy V. K., Mykhalމsމka L. M. InÀuence
of the fall introduction of anhydrous ammonia on the
elemental composition of soil and winter wheat plants //
The researcher’s note of V. I. Vernadsky Tauride
National University. – 2012. í 25 (64). – N 4. – P. 215–
2119.

Ɇɟɬɚ. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɿɧɬɟɧɫɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɡɟɪɧɚ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ ɞɨɫɥɿɞɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ
ɜɩɥɢɜɭ ɛɟɡɜɨɞɧɨɝɨ ɚɦɿɚɤɭ ɧɚ ɩɨɤɚɡɧɢɤɢ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ,
ɜɪɨɠɚɣɧɿɫɬɶ ɬɚ ɹɤɿɫɬɶ ɡɟɪɧɚ ɩɲɟɧɢɰɿ ɨɡɢɦɨʀ ɩɨɪɿɜɧɹɧɨ
ɡ ɝɪɚɧɭɥɶɨɜɚɧɢɦɢ ɬɪɚɞɢɰɿɣɧɢɦɢ ɚɡɨɬɧɢɦɢ ɞɨɛɪɢɜɚɦɢ.
Ɇɟɬɨɞɢ. ȼɦɿɫɬ ɦɿɧɟɪɚɥɶɧɨɝɨ ɚɡɨɬɭ ɜ ʉɪɭɧɬɿ ɜɢɡɧɚɱɚɥɢ
ɡɚ ȾɋɌɍ 4729-2007, ɜɦɿɫɬ ɪɭɯɥɢɜɢɯ ɮɨɪɦ ɮɨɫɮɨɪɭ ɿ ɤɚɥɿɸ í ɡɚ ɑɢɪɿɤɨɜɢɦ (ȾɋɌɍ 4115-2002). ɑɢɫɟɥɶɧɿɫɬɶ
ɨɫɧɨɜɧɢɯ ɟɤɨɥɨɝɨ-ɬɪɨɮɿɱɧɢɯ ɝɪɭɩ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɪɟɽɫɬɪɭɜɚɥɢ, ɜɢɫɿɜɚɸɱɢ ʉɪɭɧɬɨɜɭ ɫɭɫɩɟɧɡɿɸ ɧɚ ɳɿɥɶɧɿ ɩɨɠɢɜɧɿ ɫɟɪɟɞɨɜɢɳɚ. Ʉɨɧɰɟɧɬɪɚɰɿɸ ɡɚɝɚɥɶɧɢɯ ɮɨɪɦ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ ɿ ɤɚɥɿɸ ɭ ɪɨɫɥɢɧɧɢɯ ɡɪɚɡɤɚɯ ɡɧɚɯɨɞɢɥɢ ɡɚ
Ɇȼȼ 31-497058-019-2005. əɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɡɟɪɧɚ –
ɜɦɿɫɬ ɛɿɥɤɚ, ɫɢɪɨʀ ɤɥɟɣɤɨɜɢɧɢ ɬɚ ɡɚɝɚɥɶɧɭ ɫɤɥɨɜɢɞɧɿɫɬɶ
ɜɢɡɧɚɱɚɥɢ ɧɚ ȱɑ-ɚɧɚɥɿɡɚɬɨɪɿ Inframatic 8600 ɮɿɪɦɢ
«Perten Instruments AB» (ɒɜɟɰɿɹ). Ɋɟɡɭɥɶɬɚɬɢ. ɉɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɜɩɥɢɜɭ ɛɟɡɜɨɞɧɨɝɨ ɚɦɿɚɤɭ ɧɚ ɩɨɤɚɡɧɢɤɢ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɞɨɛɪɢɜ ɬɚ ʉɪɭɧɬɭ, ɜɪɨɠɚɣɧɿɫɬɶ ɿ
ɹɤɿɫɬɶ ɡɟɪɧɚ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ. ȼɢɫɧɨɜɤɢ. ȼɫɬɚɧɨɜɥɟɧɨ

9. Schroder J. L., Zhang H., Girma K., Raun W. R., Penn C. J.,
Payton M. E. Soil acidi¿cation from long-term use of
nitrogen fertilizers on winter wheat // Soil Sci. Soc. Am.
J. – 2011. – 75, N 3. – Ɋ. 957–964.

AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 3 2014

13

7. Campbell C. A., Zentner R. P., Selles F., McConkey B. G.,
Dyck F. B. Nitrogen management for spring wheat
grown annually on zero-tillage: yields and nitrogen use
ef¿ciency [Electronic version] // Agron. J. – 1993. – 85,
N 1. – Ɋ. 107–114.
8. Ukrainetz H., Campbell C. A., Biederbeck V. O., Curtin
D., Bouman O. T. Yield and protein content of cereals
and oilseed as inÀuenced by long-term use of urea and
anhydrous ammonia // Can. J. Plant Sci. – 1996. – 76,
N 1. – Ɋ. 27–32.

MIROSHNYCHENKO et al.
10. Effect of ammonia on soil properties and relevance to
soil and water quality // Agriculture Canada. Research
Branch Harrow. í Ontario, 1990. – 47 ɪ.
11. Anhydrous ammonia – ef¿cient and cost-effective nitrogen fertilizer: monograph / Eds V. I. Chaban, A. D.
Gyrko. – Donetsk: «Noulidzh» Publishing House,
2010. – 111 p.
12. Smith D. H., Clark F. E. Volatile losses of nitrogen from
acid or neutral soil or solutions containing nitrate and
ammonium ions // Soil Sɫi. – 1960. – 90, N 2. – Ɋ. 86–
92.

nia // J. Soil Sɫi. Soc. Am. Proc. J. – 1956. – 20, N 4. –
Ɋ. 557–561.
14. Darusman L. R., Stone D. A., Whitney K. A., Janssen K. A., Long J. H. Soil properties after twenty years
of fertilization with different nitrogen sources // Soil Sci.
Soc. Am. J. – 1991. – 55, N 4. – Ɋ. 1097–1100.
15. Chmulev V. M., Serov V. M., Gavrilov A. A. The effectiveness of liquid ammonia as a fertilizer of winter
wheat and rice in the Stavropol Territory // Khimiya v
sel’skom khoziaystve. – 1983. – N 9. – P. 17–19.

13. Stenley F. A., Smith G. E. Effect of soil moisture and
depth of application on retention of anhydrous ammo-

16. Crop response to lime in the Southern United States // Soil
acidity and liming / Ed. F. Adams. í Madison, 1984. –
Ɋ. 211–265.

14

AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 3 2014

