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LITERATURE REVIEW OF HYDROPONIC DEVICES FOR
GROWING GREEN FODDER

Abstract.

Growing traditional green fodder requires a lot of land, but also grows with the absorption of
large amounts of water and soil nutrients, depending on the metrological conditions in such
cultivation. In this case certain costs of cultivation requires and the years when the sun was hot risk
of burns. The influence of such factors one way to reduce the cultivation is by hydroponic method.
During the study to plants nutrient transfer based on technology the following six types of
hydroponic systems (HS) are considered: rising and falling water; HS in the nutrient solution;
aeroponics; HS of aquatic crops; drip irrigation HS. At the same time, HS in the production of green
fodder an overview of the design was made and their advantages and disadvantages are
considered.HS is effective in the cultivation of green fodder nutrients as a technology the
cultivation by transfer is. With this technology the cultivation of fodder grasses because it takes
place in a closed system, feed solution into this system transfer automation is easy. Optimization of
hydroponic feed technology for technological purposes trends control requires modernization of
automation equipment (MAE).

Key words: green fodder, hydroponic nutrient, hydroponic systems, feeding method.

Introduction. Efficiency is the main goal of any production. As much as possible production
facilities strives to produce quality products at low cost. The growth of the world's population is
leading to an increase in demand for agricultural products. Depreciation of arable land and climate
change is having a negative impact on agricultural production. For these reasons, traditional
reduction of soil fertility in agriculture due to which it was difficult to obtain a high quality product.
Growing crops in areas with poor soil fertility in order to reduce costs soilless cultivation systems
are widely used [1-10].

The use of a hydroponic system is effective in reducing the impact of the above causes.
Hydroponics is a method of growing without soil. In this method it is grown by absorption of
minerals [2;12]. Studies in the 19th century have shown that plants can be grown in nutrient
solution without soil. According to researchers, plants can get their nutritional needs from inorganic
elements and sunlight. Roots of plants by watering with nutrient solution cultivation hydroponics or
called hydroponic cultivation [13;14].

This system based on on archeological researches pop up and hanging gardens hydroponic
cultivation the oldest examples are, but later such cultivation technology was not widespread.
Cultivation of hydroponic plants is mainly infertile in desert areas have recently shown interest
[14;15]. In our country this year the joy of being is proof of this. Second world war during the
British and American troops this method solves the food problem [14]. Currently hydroponic the
use of this method is widespread in many countries [17].

Thus, the system of hydroponics allows to grow crops on barren agricultural lands, arid
climates [16]. By using this method in places where they live allows you to grow crops on a regular
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basis. It is also effective in urban areas. Growing plants in such a system increases the advantages
of using traditional smart technologies. Cultivation by hydroponic methods used in places with
short seasons [3]. Light and temperature can be controlled to increase performance [5;12-14;17-20].

Hydroponic operation management made a big difference in the direction of simplifying the
work by using the machine view. Thus hydroponic installations is increasingly used for continuous
production of greens and vegetables. These are places of production remote control is performed in
this system the amount of green mass and its condition is determined. This saves time and improves
the quality of work [8;11;21;22]. D. Boodenmiller (2017) stated that a certain concentration of
nutrients in a solution and a certain pH value must be continuously monitored to ensure optimal
plant growth. The process is regulated by chemical reagents that require special knowledge and
skills. Provides a reagent-free method of maintaining the balance of influencing factors for optimal
plant growth [23].

Hydroponics-based feed production is beneficial for livestock is an alternative technology
(A.Adeke et al., 2020). The agro-industrial complex, which has introduced the technology of
hydroponic fodder cultivation, has a number of economic and environmental advantages: 99% less
land is used for fodder cultivation; water consumption will be reduced by 98%; reduces the need for
agricultural machinery, equipment and fuel and lubricants traditionally used for fodder production;
hydroponic forage animals 90-95% absorbs, this reduces the production of animal manure by up to
25%, and thus reduces the cost of manure utilization and processing [24].

Ancient from time immemorial since the hydroponic system on this basis, it is known that the
fruit in the form of feed is used in the cultivation of berries the direction of growing fodder grass for
livestock appeared. So far, the direction of forage cultivation needs to be fully explored. This is a
study purpose hydroponic [12;14;25;26].

Materials and methods of research. Hydroponic systems (HS) on six types a review of the
scientific literature. Plants with nutrientssecurity technology was considered.

The results of research and their discussion. Hydroponic devices. According to the
technology of plant nutrition, hydroponic systems can be divided into six types. All of these
systems have some common components (pump, frame, pipe, etc.). Fibers, solutions, minerals and
composites as a growing medium, which do not include soil [9;11;14;17;24;27].

Ebb and flow system. Plant roots through this system from time to time works by flooding,
performed with nutrient solution (Nicolae et al., 2006) [5;10;14;21;28-30]. The main part of this
system is 4 growing trays for growing plants (Fig. 1). Programmable timer 1 start the irrigation
pump water or nutrient solution into the cultivation tray 4. With nutrient solution is filled to the set
height (restart valve 8).

Of this kind watering and feeding the plant formed at the root reduces the likelihood of
various pathogens [31]. Plants of this species watering and feeding for many years is in use. It is
growing plants are placed in trays, is also replenished with nutrients [32]. This technology is used in
feed production rarely used, because it is different hydroponic technologies compared to his showed
ineffectiveness [12].

Advantages:

- reconstitute the nutrient solution can be used;
- pathogens in green fodder probability of occurrence to be low;

- uniform germination of seeds;

- low production costs.

Disadvantages:

-in the feeding medium salts and minerals sediments can be easily formed;

- roots of plants may interfere with the flow of the solution.
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Figure 1. Technological scheme of the power supply system:
1 - pump, 2 - container containing nutrient solution, 3 - frame, 4 - cultivation tray, 5 - solution
return pipe, 6 - solution supply pipe, 7 - solution level on the cultivation shelf, 8 - discharge valve

Nutrient film technique (NFT). The main purpose of the nutrient film it plants watering
and nutrition [32]. This system is widely adapted to the cultivation of various plants and is suitable
for cereals, salads, etc. is an excellent solution for growing short-cycle plants such as. The KPT
system can be made in different ways, but the most commonly used technology is that the nutrient
solution is fed through a pipe 6 to a sloping tray for growing 4 (Fig. 2) [5;9;13;17;22; 27;28;30;33-
36].

The thickness of the thin layer was 2-3 mm the roots through water or solution the plants feed.
This technology is the filling and return of water performed on the hydroponic system is similar for
the following reason, used there the presence of a pipe that allows the discharge of water or nutrient
solution [32;21;28].

At the same time, this cultivation system is completely dependent on the irrigation pump,

which provides the plant feeding system [32].
a

~y

3

Figure 2. Floor correction method technological scheme:
1- pump, 2 - feed solution bowl, 3 - frame, 4 - cultivation tray, 5 - solution return tube, 6 -
solution supply tube, a- shelf angle

Advantages:
- in the irrigation system feeding solution continuous movement;
- to grow green fodder is the most efficient hydroponic system;
- absence of clogged parts;
- low cost of nutrient solution.
Disadvantages:
- water flows down due to the slope of the seed tray;
- The upper surface may not be completely moistened due to water leaking from the bottom of
the seed.
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Structurally, this system consists of two main components: cultivation tray and a tank
containing nutrient solution containing dissolved macro- and micronutrients. The support of the
system is angled so that the water does not stop flowing along the tray. Spilled solution goes to the
water reservoir [23;30;32].

This system produces green fodder can be used for. In the past, this technology was widely
used in salad growing, but recently on this technology the green fodder is used for growing grass by
growing different grains. These trays are usually much wider than the trays [5;7;10;11;14]. Trays
grow lettuce will be faster than intended. Grows well in warm places with low humidity, but should
be free of mold and pathogens [5;9;10;14;17;30-32;36]. It should be noted that this technology is
currently an effective production of hydroponics is the only variant of the species. This system
installation is easy. The slope of the racks increases productivity. When the slope is less than 5%, it
indicates low productivity [1;3;5;10;34]. This indicates that the nutrient solution is not evenly
distributed. On this basis, it is necessary to optimize the distribution of the solution on the shelves
[5;8-10;14;17;18;23;29;31,37;38].

e "(-\‘:‘Q-I,H"t'kl[" 1

Figure 3. In cultivation trays growing green grass LED (a) and a fluorescent lamp
(b) using cultivation is shown

Aeroponics. In the root zone of the plant by humidifying the air cultivation of plants called
aeroponics, it has roots spraying nutrient solution cultivation through called aerosols
[2;4;7;19;39;40]. This is a concept and plants from the environment air feeding in use recently. This
idea is natural near the waterfall in rocky places of plants came from the control of growth. They
are waterfalls of plants on the nearby rocks observed to grow well, but the roots hung in the open air
[5;10;11;14].

Water the roots without immersion from time to time high pressure solution through the
injector sprayed, shown in Figure 4. This type of irrigation and nutrition the roots of plants with
oxygen and nutrients with a high level provides. Unused water and nutrients substances nutrient
solution returns to the tank, the nutrient solution from here used for re-irrigation [7;8;38].

e B
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Figure 4. Technological plan of aeroponics:
1 - pump, 2 - nozzle, 3 - capacity for nutrient solutions, 4 - jars for growing plants.
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Advantages:

- High oxygen content in plant roots;
- Plants rapid growth;

- Nutrient solution reuse.

Disadvantages:

- High pH fluctuations;

- The system is completely structured is fodder unfit for production;

- Common root diseases;

- Holes often clogged,;

- If the roots are not watered, there is a risk of drying out.

The main disadvantage of this system is depends on the irrigation system. The roots of plants
are permanent should be moist. When moisture evaporates, the roots dry out quickly. The roots die.
To prevent this, in case of pump or injection system failure, Continuing the process of spraying
(irrigation) receiving backup mechanisms it is important to have [41].

The advantage of this cultivation system is the productivity of plants in the process of
watering / spraying and high oxygen content. Scientists use this technology grown using other crops
alternative to soilless systems several times higher than that gives the product proved [3;5;12;19].
This is a great advantage, and the main reason is aerosol for root cultivation spraying technology on
plants oxygen to other systems
gives much more than [14].

Despite the valuable advantages of this system, it is very difficult to grow large quantities of
fodder. At the same time, in vertical agriculture it is a growing technology significantly increases
the humidity in the room, this increases the likelihood of various pathogens in the feed [14].

Deep water culture system. Deep water culture (DWC) - the roots of these plants nutrients
and in an oxygen solution filled with water hydroponic method of cultivation by continuous holding
(Fig. 5) [5;8;9;11;12;14;27;31].

Plants in this system according to the schedule of irrigation differs from other systems in this
way (Sardare, Admane 2013). The main part of this system - The plants grown in 1 - water
reservoir. The tank is filled with water or nutrient solution. This is an important part of the system,
so there water composition monitored and level observed [3;5;8-12;14;22;27;31;32;38].

Figure 5. Cultivation in deep water technological plan:
1 - container of nutrient solution, 2 - capacity of plants for cultivation,
3 - level of nutrient solutions, 4 - air distributor, 5 - air pump

Advantages:

- loves moisture, suitable for short-cycle plants;

- the roots of the plant large mass allows to grow;

- plants are rarely grown, sheet performance is high.
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- system device original installation low cost.

Disadvantages:

- To grow plants availability of the necessary environment;

- Grown by this system plants are prone to root diseases;

- Due to the large growth of roots, it closes irrigation cavities;

- Plants in this system the absolute volume of cultivation insufficient on the part of.

Wick system. In the capillary system, the roots of the plant are placed in a tray, in a jar or
other absorbent medium in capillary form is fed by a strip of porous material immersed in the
incoming liquid (Fig. 6) [6]. Usually for efficiency purposes such systems of plants with enough
water or nutrients to provide irrigation uses multiple fields. The system itself is normal feeding
solution [5;9;11-13;30;31;33].

Figure 6. Technological plan of the capillary system:
1 - tank with nutrient solution; 2 - plant; 3 - solution absorption medium; 4 - level of nutrient
solution; 5 - porous material strip; 6 - growing tray.

Advantages:

The system is like that does not require much maintenance

Disadvantages:

- This system is a nutrient solution which requires a lot not suitable for plants;
- System installation the cost is high;

- For upright plants is inconvenient;

- This system is fodder not suitable for cooking.

Irrigation system most important is part of, because of the plants moisture is not delivered
properly the necessary nutrients amount can't get it. Such systems when using choose the most
effective it is better to use. Wet absorbent material when you choose large amounts of water
absorbent properties it depends and the right choice also protected from rot should be taken into
account [5;9;11] - [13;30;31;33]. In such systems most commonly used materials include: fibrous
ropes; propylene felt manufactured belts; cotton threads; knitted polyurethane yarns; wool felts;
wool ropes or ribbons; nylon cords; old clothes or blankets fabrics, etc.

Drip dystem. Drip technology - active hydroponic system. It plants with nutrients and for
regular feeding with water uses a pump (Fig. 7). This system is in the literature "Leakage" or micro-
irrigation system also called [15]. As the name suggests, system water or nutrient solutions to the
root zone of the plant uses small hoses for direct delivery [12].
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Figure 7. Technological plan of drip irrigation system:
1 - pump, 2 - nutrient solution in the tank, 3 - carcass, 4 - irrigation hose,
5 - solution return pipe

Advantages:
- In any environment can be used;
- Nutrient solutions high absorption.

Disadvantages

- The system can easily become clogged,;

- the system for fodder production is inefficient;

- requires frequent maintenance.

The main advantage of this technology is that the system uses less water. Such cultivation
technology in plants in the open with water and nutrients both to ensure widely used. This is the
advantage of the system - it is in both soil and hydroponics works well in growing environments.

Its purpose is use of water for crops is to increase efficiency. Subsequently mentioned above drip
method in hydroponics successfully used.

Animals in the country all year round balanced feeding provided farms a large number is

constant there is no feed base. Therefore, fodder production than grain production requires little
attention, writes on the pages of the publication. KazakhZerno.kz Employee of "ASSRC" LLP. A.
N. Baraev "VA Yurchenko. In these farms the cultivation of green fodder hydroponic technology
input first, necessary in winter microclimate maintenance braked at a high cost. It should be noted
that to heat and heat water part of the fixed cost as electricity.

Hence the dung material working on the basis of cheap, exploitation simple and upper quality
electricity the development of electric (heat and gas) generators that can produce and provide heat
(at zero cost) is an urgent scientific and practical problem.

Conclusion.

In this article we have considered the main types of hydroponic systems. This system is
used in the preparation of animal feed we have seen that key issues can be addressed. Cultivated by
hydroponic methods green fodder for small farms high quality product economic result is effective.
But in our country this system of farms the reason for the low prevalence among it is the necessary
microclimate with high losses in winter is calculated. So this is our system widespread in the
country efficient heating installation of installations is directly related.
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KACBLI MAJI A3bIFbIH OCIPYTE APHAJIFAH I'MIPOITIOHUKAJIBIK
KYPBUIFBIJIAPFA OAEBUETTIK IIOJIY

Anparna.

JocTypmi Kachll Majll a3bIFbIH ©Cipy KeI JKepJi KakeT eTe/l, COHbIMEH KaTap MyHJai
ecipyZie METPOJIOTHSUIBIK JKarjaiifa OaiJIaHBICTBI Cy MEH TOIBIPAKTBIH KOPEKTIK 3aTTapblH Kol
cigipin eceni. byn karmaiina ecipyre Oenrim Oip HIBIFBIHAAD KaXKET *OHE KYH BICTHIK OOJFaH
KBUIIAPBI KYHiN Kary Kaymi O6ap. MyHpaaii ¢axkropiapaslH dcepi ecipyai a3aTynbH Oip KOJbI -
THIPOTIOHUKAJIBIK 9Jlic. TEeXHONOTrHs HEeT131H1e 6CIMAIKTepre KOPEKTIK 3aTTapIblH OepiityiH 3epTTey
OappIchbIHAa TUAPONOHUKANBIK kyHenepaid (HS) keneci anTsl Typi KapacTblpbliazibl: KOTEpUIETIH
OHE TYCETIH Cy; KOpeKTik epiTinaigeri HS; aspononuka; cy makeuinapbiHblH HS; TammbuiaTsin
cyapy HS. Conwsimen Oipre, »acell Man a3blFbIH eHAIpyAe HS auzaiiHpiHa WIOMYy »KacCabIIl,
OJIapbIH APTHIKUIBUIBIKTAPEl MEH KEMIIUTIKTEP1 KapacThIPbUIIBI.

HS tpancdepTTik ecipy TEXHOIOTHICH PETIHAE KAChUI )KEMILOI KOPEKTIK 3aTTapblH ©cipye
TUIMAL. Byl TeXHOIOTMsIMEH a3bIKTHIK IIONTepAl ecipy >KaOblK XKyiHene OTEeTIHIIKTEH, >XeM
epITIHJICIH OCBbl JKyHere Kellipyll aBTOMATTaHAbIPY OHail. TeXHOJOTHSUIBIK MakcarTa
TeHJACHIMUIApApl OaKpUiay VIIIH THAPONOHUKAIBIK JKEM TEXHOJIOTHSCHIH OHTaWJIaHIBIpY
aBTOMaTTaHAbIpY KypanaapelH (MAE) xaHFbIpTyIbI TaJam eTel.

Kinmmik ce30ep: dicacoln dcem, 2uOpONOHUKANBIK KOPEKMIK 3am, 2UOPONOHUKANBIK JiCylienep,
a3bIKManovIpy 20ici.
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OB30P JINTEPATYPHBI 1O T'MIPOIIOHHBIM YCTPOMCTBAM JJI51
BBIPAIIIMBAHUSA 3EJIEHBIX KOPMOB

AHHoOTaI M.

BripammBanue TpaauIlMOHHBIX 3€JIEHBIX KOPMOB TPEOYET MHOTO 3eMJIM, HO TAaK)KE PAacTeT C
MOTJIONIEHUEM OOJIBIIIONO KOJHYECTBA BOABI M MMUTATENLHBIX BEIIECTB U3 ITOYBLI, B 3aBUCUMOCTH OT
METPOJIOTHYECKUX YCIOBUW MPU TaKOM BbIpallMBaHUU. B 3TOM ciyuyae omnpeiesieHHbIX 3aTpaT Ha
BBIpAlIMBaHUE TPeOyeT W TOJIBI, KOTJA MAaJSIIee COJHIE PUCKYIOT TMOTYYUTh OXOTH. BrusHue
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Takux (PaKTOPOB OJHUM U3 CIIOCOOOB YMEHBIIEHUS MOCEBOB SBISIETCS THIAPONOHHBIN MeTon. B
XO0Jle HCCIENOBaHUS TNepeaud MUTATeNbHBIX BEIIECTB pPACTEHUSM Ha OCHOBE TEXHOJIOTUU
paccMarpuBaroTCa Clenyromue mecTb TUnoB ruaponoHHbx cucreM (I'C): Bocxopmsmas wu
Hucxozsmas Bojaa; HS B nmurarenbHOM pacTBope; aspornoHuka; HS BOAHBIX KyNbTyp; KameibHOE
opomenne HS. B To ke Bpems I'C B mpoM3BOACTBE 3€JEHBIX KOPMOB OBLT clellaH 0030p
KOHCTPYKIIMU, PACCMOTPEHBI UX IOCTOMHCTBA U HEJIOCTaTKHU.

HS s dexTrBen nmpu BeIpaminBaHUK MATATEIBHBIX BEMIECTB 3€JICHBIX KOPMOB KaK TEXHOJIOTHS
BbIpanIBaHus myteM nepefadd. C MOMOIIBIO 3TOM TEXHOJIOTHMH BBIpAIIUBaHHUE KOPMOBBIX TpPAaB,
MMOCKOJbKY OHO TIPOMCXOJUT B 3aKPBITOM CHCTEME, KOPMUTb pacTBOp B JTOM cHUCTEME
aBTOMATH3allMM Tepeaayd Jerko. OnTUMH3anus TEXHOJOTMH THAPOINOHHOTO NHTAHUSA JUIS
YOpaBiICHUS TEHJCHIMUSMU B TEXHOJOTUYECKUX LEIAX TpeOyeT MOJIepHU3AIMN CPE/ICTB
aBromaTtuzanuu (MAD).

Knrouesvie cnosa: 3enemviii Kopm, 2UOPONOHHOE NUMAMENLHOE BEUWECmB0, 2UOPONOHHbLE
cucmemvl, Cnocod KOpMIeHUs.
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JOJIAHA KAJIEMIIEJIEPIHIH PETEHEPATUBTIK KABIVIETI

Anoamna
Maxkanaga KazakcTaHHBIH OHTYCTIK-IIBIFBICBIHAAFBI JKbUIbDKAMIApaa JOJaHAHBIH Oec TYpiH
BEreTaTUBTI KOOCWUTYy Typanbl Marepuaijgap YChIHbUIFaH. JKacell Kaneminenepiai >KMHAy YIIiH,
onapAbl OyTakTaHy OacTajnraHfa ACHIH JKBUIABIK OCIHAUIEPAIH KaJbIITaCy KE3€HIH KaMTHUTBIH
KYHJIEp aHBIKTaNabl. KaieMieHi OTBIpFbI3Y aiAblHAAa BIHTANIAHIBIPY YIIIH KeJeci ecy 3aTTapbl
KonmaHeuiael: Trerepoaykcu (100, 150 wmr/m) >xome xopueBun (100, 150 wmr/m) 24 carar
HKCHO3MLMAAA; KapamaiblM cy Toxipubene Oakpuliay peTiHAe KbI3MeT eTTi. ToxipuOe xy3iHze
3epTTENATCH OCIMIIKTepJEeri TaMblp TYy3y TMPOIECIHIH TEeTePOreHaIrn aHbIKTaIabl. Kaurbl,
3epTTENreH JI0JIaHa TYPJEPiHiH Kachll KaJleMIIeJIepiHiH TaMbIpJaHy JAeHIeil TOMEeH OOJIBII MIBIKTHI
xoHe 6-man 32% -ra aeitin. JlomaHaHBIH KaJeMIIeNnepiH KeCcy YIIiH €H YKaKChl Ke3€H - MaMbIPIbIH
eKiHII OH KYHJIr. Ka3akcTan aymarbiHa JJOJaHaHbl OapIibIK OOJIBICTapAaFkl OPMaH ajJKanTapblHA
eHrizyre Oomanel, Oipak OyJl perTe OpMaH TYKbIMIAPbIH ayAaHIacThIpyIbl €CKepe OTBIPHII,
TYKBIMIAP/IBI JK10epy epekernepid cakrayra 0ojaasl. OpMaH IIapyanbUIbIFbIHAA KOOCIOMIH HET13T1
XKoHe 0achIM ofici TYKbIM OoIbIN TaOblIaabl. TYKBIMHBIH KOO€H01 BereTaTHBTI KoOerre KaparaHaa
OlpkaTap apTHIKIIBUIBIKTApFa HE: KOFaphl OMIPIIECHIIK, TYKbIM OCIMAIKTEpIHIH >KaHa ocy
KarJainapeiHa JKakchl OeiiMienyi OHE OTBIPFbI3y MaTepHAalbIHBIH TOMEH KYHBI. BereTraTuBTI
Ko0er0 aHaJIBIK OCNTITIep Il caKTay YIIiH KOJIIaHbLIa IbI.
Kinmmik ce30ep: nonana, keOeilTy, Kajemiiie, TaMbIpJIaHy, TeTepOayKCuH, KOPHEBHH, HHTPO-
TyLIEHTTEP, aDOpUTEHEP.

Kipicnme. Aram >xoHe OyTa eciMiHIH eCyl MEH JaMybIHBIH Ka3ipri aeHreii KaszaxcTaHHBIH
OpMaH ecipymIiiiepi anaslHAa TYpPFaH MaHbI3ABI MiHAET Ooibin TaObutanel. PecmyOnukaHBIH
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