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Abstract. Studies of the possibility of using wastewater frpaultry enterprises for irrigation
of light chestnut soils using sprinkler machinegehahown that wastewater needs preliminary
treatment. Currently, it remains relevant to sedoctihe most effective and cost-efficient ways
to treat wastewater. We propose wastewater treatimgrsedimentation on natural zeolite,
after which the treated effluents can be discharigpgad storage ponds for further use in
agriculture using sprinklers. For sewage treatmibet settling method was used, before which
the particle size distribution of zeolite tuffs weadected and the size of fractions was selected
using sieves. The sedimentation was carried outegtilar intervals on a natural sorbent
(zeolite tuffs). As a result of the study, the oml contact time of the natural sorbent with the
studied effluents was selected, which allowed thuce the concentration of impurities present
to the value below the maximum permissible oneaAssult of settling for 80 minutes, there is
a decrease in the concentration of chemical imipsriin the studied poultry runoff to the
maximum permissible concentration. Irrigation withstewater diluted in 1: 4 with pure water
increased the yield of spring wheat compared tocihwrol option by a factor of 1.5. The
absorption of organic substances by a soil layérn@.thick is 80-100%. Agricultural use of
wastewater diluted 6-7 times provides additional ineome from the cultivation of spring
wheat by 40%.

1. Introduction
In the arid regions of the country, one of the mizgtortant conditions for intensifying agricultusea
widespread development of irrigation and a sigaiftdncrease in the efficiency of irrigated lands.

One of the most difficult problems is the cleanistprage and use of the secretory masses of
livestock complexes that pose a threat of envirortaigollution. In this regard, the use of efflueit
irrigation of crops will become of particular impance [1-5].

When irrigating crops with wastewater, it is im@ort to know the chemical composition of the
wastewater, the presence of toxic substances, afiraion, and other properties. The charactesstic
of the composition of wastewater in terms of miherantent, fertilizer value is diverse, so the
suspended sediment, dry residue, and the reactitimeanedium are in the range of 140 to 41338
mg/l, from 380 to 5445 mg/l and from 4.4 to 11.3 pbints, respectively. However, the runoff of
livestock complexes have high fertilizing valueycg they include all the elements necessary for the
development and growth of plants, so in areas whegepoultry runoff was introduced, the yield
increased by 40-50% [6—10] . The use of undilutfldents is unacceptable due to a high content of
chemicals.
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Irrigation of fields using diluted livestock runatbntributes to increased soil fertility [11-15her
combined use of irrigation machines for irrigatioith both clean water and diluted poultry runoff
will allow the irrigation machine to be more fullgaded. Joint use of equipment will allow for a
rational use of the nutrients contained in wastergaand differentiated supply in an easily accéssib
form.

Plant nutrition can be regulated during the emg#god of plant growth. A sprinkled solution enters
not only the soil, but also the leaves of plantteeng the intracellular metabolism and contribgtio
strengthening of growth processes [16, 17].

2. Materials and methods

The object of study is poultry farm wastewater.the agro-industrial complex there are many
enterprises representing environmental dangerspkeifics of which at present is an increase in the
volume of goods turnover, and accordingly the dargethe environment, including for soils, is
increasing. Studies of the possibility of using teaster from poultry enterprises for irrigation of
light chestnut soils of the Volgograd region showlest wastewater needs preliminary treatment.

In most cases, the so-called storage ponds aretassean the effluents of poultry farms, where
chicken droppings are taken out for drying in tperair. The same ponds usually also treat in@ddistri
wastewater.

We propose wastewater treatment by sedimentationataral zeolite [18—20], after which the
treated effluents can be discharged into storagegtor further use in agriculture using sprinklers

Sprinkling was carried with an intensity of 1.0 mimmin out until a continuous film appeared on
the soil surface; the soil in the experiment wéiglat chestnut soil, droplet diameter was 1.1-1/8.m
Fertilizer solutions were supplied in the followisgquence: at the beginning of irrigation (solution
water), in the middle of irrigation (water-solutiavater) and at the end of irrigation (water-solnjio
The exposure time of the soil to the solution rahigem 4 to 10 minutes.

For sewage treatment, the settling method was umefdre which the particle size distribution of
zeolite tuffs was selected and the size of thetifras was selected using sieves. The sedimentation
was carried out at regular intervals (20, 40, 60,0 min) on a natural sorbent (zeolite tufff)eT
chemical analysis showed a residual concentrafiampurities in the filtered wastewater.

3. Results and discussion
The most important problems with the use of birdpgings are the content of heavy metals and
excess ammonia impurities in the soil. In placeshefr disposal, increased total content of nitroge
and heavy metals (both total and mobile forms) liseoved, resulting in reduced agricultural
production.

After chemical analysis, it was clear that the @niation of all the studied substances contained
in poultry runoff exceeds the maximum permissildaaentrations (Table 1).

Table 1. The chemical composition of the investigated waater of poultry enterprises

Chemical indicators The concentration of impurities PDC, mg/l
the source water, mg/I

nitrates 68 45
nitrogen 55 25
sulfides 545 500
magnesium 62 50
calcium 5.5 3.5
potassium 53 30
sodium 40 20

phosphorus 0.0003 0.0001

iron 1.0 0.3
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Table 2. The result of sedimentation on a natural sorbent

Settling The concentration of impurities, mg / |
time, £ c 9
minutes 4 S @ 2 = = £ S
£ g & ¢ 23 8 2 % 5
e € 37 g § § 8 ¢ =
£ a (=
20 68 55 545 62 55 53 40 0.0003 1.0
40 52 30.5 526 55.5 436 48.2 36.4 0.00027 0.52
60 48 26.8 512 47.2 4,15 323 213 0.00017 0.33
80 43 25.4 501 49.5 365 30.1 19.2 0.00012 0.31
100 No sorption
PDC, mg/| 45 25 500 50 3.5 30 20 0.0001 0.3

600

400

300 J

|
L' AL Aans L Y W V VYN V VO

Contact time of poltry runoff with a natural
sorbent, minutes

0 — B
nitrat | nitrog | sulfid magn | calciu potas sodiu phos iron
es en es esium m sium m phoru
m Upholding 20 minutes 68 55 545 62 5,5 53 40 0,0003 1
M Upholding 40 minutes 52 20,5 526 55,5 4,26 48,2 26,4 0,0002 0,52
Upholding 6U minutes 48 26,8 512 47,2 4,15 32,3 21,3 |0,0001| 0,33
m Upholding 80 minutes 432 25,4 501 48,5 3,65 30,1 19,2 00,0001 0,31

Figure 1. Diagram of the absorption properties of a natusahant (zeolite tuffs) after sedimentation

It follows that wastewater treatment is necesssinge the concentration of impurities is very high
and requires reduction to the maximum permissibieentration.

The sedimentation on zeolite tuffs was carried ontler laboratory conditions in a 500 ml
container, a natural sorbent was introduced andttidied wastewater was added. At regular intervals
(20, 40.60, 80,100 min) through the sedimentattonhemical analysis of the test water was carried
out for the presence of a residual concentratiozhefmical elements (Table 2).

After 80 minutes of contact of the natural sorbeith poultry runoff, the nitrogen concentration
decreased from 55 to 25.4 mg/l, the nitrite conegioin dropped from 68 to 43 mg/l, the potassium
ions showed a decrease in the range from 53 to 8@/l for other chemical elements, a change in
concentration was observed in the range of 20-50%.

As a result of settling for 80 minutes, there tearease in the concentration of chemical impuritie
in the studied poultry runoff to the maximum persitiée concentration. In the process of settling and
filtering, sorption properties have more techniealpnomic advantages.
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Full automation during irrigation creates the coioais for the most complete and effective
regulation of nutrient, thermal and air regimestled soil. Nutrients must be brought into the area
where the active root system is located. In thesgmiee of moisture in the soil, plant roots develop
mainly in fertilizer layers of the soil. By placirfgrtilizers in different layers of soil with irr&ion
water, one can influence the distribution of thetsan it, the use of nutrients by the roots, whigh
affect the ratio between the aboveground masshantbots, and, therefore, achieve high yields.

High mechanization of high-quality irrigation usisgrinkler technology allows the use of the
energy of a water stream for fertilizing and irtigg crops. It becomes possible to produce a
differentiated supply to spraying machinery in asily accessible form, directly with irrigation weat
All calculated norms of fertilizers are linked tertain phases of plant development, when the plants
are most in need of nutrients and moisture. Thitybo regulate the plant nutrition during the ieat
period of plant growth, regardless of the conditmihrow spacing, which is very important for
continuous sowing crops.

When solutions were supplied at the beginning ngation, the filtration capacity of the soil,
regardless of concentration and time of exposwtribrated, since the film on the surface appeared
earlier than in the control version. The introdaotdf solutions into the sprinkler stream at thd eh
irrigation does not have a practical effect on watrmeability, that is, a continuous film of waier
formed during sprinkling over the same period ofeias in the control version.

Vegetative irrigation of spring wheat was carried with clarified poultry runoff in a ratio of 1: 4
which contributed to the achievement of the opticwitent of potassium, magnesium, calcium and
sodium (Table 3).

Table 3. The chemical composition of diluted poultry stocks

Clear water Indicators, mg /|
dilution o [ ©
S - 3 T 5
T [T 3 o © (@)
o < g = =3 O
> > o X m
N a m O
1:4 7.6 614 967 490 1462
1:3 7.8 682 1284 560 2028
1:2 8.2 1100 1624 760 3420
Ugd".“ted 8.5 1550 1844 1120 5468
rains

The studied wastewater has a weak alkaline reaaidmgh content of suspended sediments, 614
mg /|, dry residue -967, BOD - 1462.

Studies have established that to eliminate thetivegianpact on the water permeability of the saill,
the supply of solutions must be carried out atetheé of irrigation.

4. Conclusion

The best option for irrigation when using poultayrhing wastewater poultry is year-round irrigation.
It helps fix nutrients in the soil, there is no de® apply nitrogen and phosphorus fertilizers to
improve effective soil fertility. Irrigation with astewater diluted 1: 4 with pure water increased th
yield of spring wheat compared to the control vatriby 1.5 times. The absorption of organic
substances by a soil layer of 0.6 m is 80-100% o&ted organic substances in concentrations of 100-
50 mg per liter were neutralized in soil and plamithin 3-9 days after irrigation. Agricultural usé
wastewater diluted 6-7 times provides additionalimeome when cultivating spring wheat by 40%.
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