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TToBBIIEHHOE COJIEP;KAHUE COMATHUECKHUX KIETOK (640 Thic./cM’) CTOCOOCTBYET CHUKEHHUIO
OakTepunuaHon (asel mojnoka ¢ 11,3 ywaca mo 6,5 uaca. [lo okonyanuu OakTepuUAHON (has3bl
Ha4YMHAETCA OBICTPOE pa3BUTHE MHUKpOOpraHu3MoB. ClieoBaTeIbHO, C YBEIMYEHUEM KOJMYECTBA
COMATUYECKUX KJIETOK MPOUCXOANT 3HAYUTEIILHOE CHIDKEHUE KaueCTBa MOJIOKA.

3akaroyenune. KonnyecTBO COMATHYECKUX KIETOK B MOJIOKE HM3MEHSETCS IO MecslaM
JaKTauu M ce3oHaMm roaa. OTMedeHa B3aWMOCBSI3b COACPKAHUS COMATUYECKUX KIETOK C
MPOJYKTUBHOCTBIO KOPOB M 3a00jeBaHUE BbIMEHM MacTUTaMH. C TOBBIIIEHHUEM KOJMYECTBA
COMATHUYECKUX KIETOK 10 500 ThIC./cM> yaou cHmxkaercs Ha 5,26 %, conep:kaHue xKupa B MOJIOKE —
Ha 0,11 %. C yBenmuueHueM BO3pacTa KOPOB B JIAKTALUAX YUCJIO COMATHYECKUX KIJIETOK B MOJIOKE
JIOCTOBEPHO BoO3pacTaeT. HawnMmeHblllee KOTUYECTBO COMATHUECKHUX KIIETOK OTMEYEHO y KOPOB
nepBotenok (93,9 Teic./cM’). Y KOpOB BTOPOro, TPEThEro OTejla M CTapile 3TOT MOKa3aTelb
yBenuuuBaerca 10 143-210 Teic./cM® cooTBeTcTBeHHO. IIpuM MOBBILIEHHOM COMAEPKAHUH
COMATHUYECKUX KJIETOK YXYJIIAIOTCS KAYECTBEHHbIE U TEXHOJIOIMYECKHE CBOMCTBA MOJIOKA.
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Nowadays agritech start-ups not only attract billions of dollars of investments, but also
actively penetrate into the daily life of one of the most conservative sectors of the economy.
Farmers are increasingly using drones, mobile applications, robots and special satellite maps for
their activities. In recent years, the introduction of innovative technologies in agriculture has led to
adjustments in the way farmers cultivate crops and cultivate fields. Technology has changed the
way farming is done, making it more profitable, efficient, safer and easier.

Modern farms are benefiting greatly from digital farming technologies that are constantly
evolving. Crop production has a wide range of effects on the environment and can impact the
quality of soil, water, and air resources directly and indirectly. The ecology of agribusiness lies in
the fact that human activity affects the environment, just as the industry itself affects natural
processes and the life of the people themselves. Since the productivity of agriculture depends on the
fertility of the soil, it is cultivated by all means, using all kinds of agricultural technologies.

In New Jersey, USA, one of the most high-tech farms is located. It has no analogues
throughout the world. The fact is that arugula, cabbage, lettuce and other greens are grown here
using artificial intelligence, drones and hydroponics. This farm is vertical — plants are placed on
multi-tiered towers that rise several meters above the floor.

AeroFarms was founded in 2004, and its products are sold in 200 grocery stores across the
Northeast including Whole Foods. It operates one vertical farm in New Jersey, with more on the
way. AeroFarms is breaking ground on a facility in Abu Dhabi, pitched as the world’s largest
vertical farm, as well as one in Danville, Virginia.

AeroFarms uses aeroponics, a soilless way of growing produce that uses mist to cut down on
water usage by 95 percent. Plants are sown in cloth made from recycled plastic bottles. Using LED
lights, the vertical farms draw on specific wavelengths to maximize efficiency of the plants’
photosynthesis.
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The advantage of this method of growing greens is the versatility of the farm. It can be
placed wherever there is electricity and water. At the same time, a hydroponic vertical farm requires
less water, energy, workers and, of course, pesticides. Drones equipped with high-resolution
cameras fly over all this farming. Their task is to identify problems, including pests, plant diseases
and other troubles. Drones help the operator track the most remote corners of the farm without
missing a single square meter. Moreover, the drones are connected to the Al system, which provides
the operator with great assistance. Nokia Bell Labs and AeroFarms are behind it all. Nokia provides
technologies for analyzing and processing huge amounts of data, while AeroFarms provides
technologies for growing plants. With the help of unmanned technologies in agriculture (drones),
farmers have the ability to accurately determine the biomass of crops, plant height, weeds and water
saturation in certain areas of the field. They provide better and more accurate data with higher
resolution than satellites. Although drones are easy to use and capable of collecting large amounts
of data in a short time, there are still challenges in their continued use as the technology is not
cheap. Drones are almost helpless where mapping or monitoring of large areas is required, and it is
better to complement this technology with satellite monitoring of already mapped areas where
specific areas need to be rechecked.

So, this tandem uses real-time analytics, which makes it possible to immediately identify
problems and track negative trends at the very beginning. Drones are watching millions of plants —
the area of a hydroponic vertical farm is very rather big. A bunch of parameters are monitored,
including leaf and stem color, spotting, size, curvature, and so on. An ordinary person, even a plant
specialist, cannot simultaneously capture and process as much information as the Al of this farm
processes. The analysis system is hosted in the cloud, which allows you to get information about the
state of the farm from anywhere in the world. Many systems, including irrigation, lighting, etc. are
automated, so that here the role of a person is minimal. Drones are controlled not by a person, but
also by an Al system. As far as one can understand, a person is needed when this or that plant
ripens. Harvesting is difficult to automate, so people are needed. At the same time, thanks to
monitoring, farm employees always know where and what needs to be collected.

Unlike hydroponic farming, a technique that replaces soil with nutrient-rich water,
AeroFarms uses aeroponic technology. This process involves using a cloth made from recycled
plastic to mist the roots with water, oxygen and nutrients. Combined with efficient LED lights
designed to have a specific intensity and spectrum, the stable indoor conditions disrupt the cycle of
indoor pests, eliminating the need for pesticides, fungicides and herbicides. The sustainable indoor
agriculture company could be a progressive solution to agricultural industry, especially as climate
change continues to affect the stability of weather patterns and therefore crop growth.

The sustainability of farming and food are huge social issues as much as they are
environmental ones. Automation is a way to decrease costs. The company automates the seeding
process, but the seedlings are placed in trays manually. The loading, unloading, harvesting and
packaging is automated but pockets of manual work are needed as well.

To provide employees with the opportunity for upward mobility, AeroFarms offers
computer literacy programs and financial literacy workshops. Vertical farms are often a collision of
education levels, highly educated engineers working alongside farm labor.

Overall, it’s obvious that vertical farming is right in the middle of many of the largest issues
facing our economy and our planet. AeroFarms is trying to tackle everything from food insecurity
to energy usage and job sustainability. Succeeding could create a path leading others towards a
sustainable and equitable economy of the future for others to follow.
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B Pecny6nuke benapych npous3BOICTBO MOJOKa MMEET IMEPBOCTENIEHHOE 3HAYEHUE IS
YIIOBJIETBOPEHHUs. TOTPEOHOCTEM HaceleHWs B MUTAHUM, I[IO3TOMY pa3BUTHIO MOJIOYHOIO
KUBOTHOBOJICTBA M KaueCTBY MOJIOKa YJENsSeTcs MPUCTATbHOE BHUMaHHE. PBHIHOK MOJIOYHOM
MPOAYKLMH SBJISIETCS BaXKHBIM 3BEHOM B 00€CIEUEHUH MPOIOBOIBCTBEHHON 0€301MaCHOCTH CTPaHbI
U SIBJISIETCS] OJHUM U3 IPUOPUTETHBIX HANIPaBICHUN pa3BUTHUS OEOPYCCKOM SKOHOMHMKH [1].

VYCcKkopeHHOe pa3BUTHE OTPACId MOJOYHOIO CKOTOBOJACTBA B ONMKaWIIMe TOABI SIBIISETCS
OJIHUM U3 TMEpPCHEKTUBHBIX CTPATETMYECKUX HAIMPABJICHUN IO YBEJIUYEHHUIO OTEYECTBEHHOI'O
MIPOM3BOJICTBA MOJIOYHOM mnpoaykuuud. OCHOBHBIMH HAalpaBJICHUSIMH JaJbHEHIIEro pas3BUTHS
MOJIOYHOTO CKOTOBOJICTBA SIBJISIETCSI YBEJIMYEHHUE IIPOU3BOJCTBA MOJIOKA U IOBBILIEHHE €T0
kayectBa. Heo6xoanmMo, 4yToObl MOTpeOUTENs B TE€UYEHHE BCEro roja MoJyyall MOJHOLEHHOE MO
XMMHYECKOMY COCTaBy U OMOJIOTMYECKUM CBOMCTBaM MOJIOKO [2].

Ilenp wuccrnenoBaHUs 3akiloyajgach B M3YYEHMH BIMSIHHUSA pPa3IMYHBIX TEXHOJIOTUH
MIPOM3BOJICTBA MOJIOKa Ha MOJIOUHYIO MPOJYKTUBHOCTH >KMBOTHBIX, COCTaB, CBOWCTBAa M KayeCTBO
MOJIOKA.

JUig NOCTMKEHHUs TOCTaBICHHOM LENW H3y4ald MOJIOYHYIO IPOAYKTHMBHOCTH KOPOB IIPH
pa3IUYHBIX TEXHOJOTHUSAX MPOM3BOJCTBA MOJIOKA; MCCIENOBAIN (PU3UKO-XMMUYECKHE MOKa3aTeIu
MOJIOKA; H3y4alld TEXHOJOTMYECKHE CBOWCTBA MOJIOKA M ONPEEISUIN BIMSHHME TEXHOJIOIMU
MIPOM3BOJICTBA HAa KAYECTBO U OE€30IaCHOCTh MOJIOKA.

Jlnst mpoBeieHus uccieoBaHus ObUIH chOpMUpPOBaHBI 2 TPYMIIBI )KUBOTHBIX (110 13 TOJIOB B
KaX/10i) C y4eToM BO3pacTa, MPOMCXOXKACHUS, BPEMEHM OTela U MNPOAYKTHBHOCTU. B sTOM
XO3AKUCTBE MPUMEHSIOT TaKUE TEXHOJIOTHH MPOU3BOJCTBA, KaK OCCIPUBSI3HBINA CIIOCOO COACpKAHUS
C JIOGHUEM B JOUJIBHOM 3aJi€; ¥ NIPUBSI3HBIN CIIOCOO COEpKaHMsl C JOCHUEM B KOPOBHUKE.

JKuoTHble 1-0#1 rpynmbel coaep)kaiauch OECTpHBI3HO (JOCHHE Ha aBTOMATHU3MPOBAHHOU
JIOWJIBHOW yCTaHOBKE OTe4ecTBEHHOTO Mpon3BoaAcTBa Y JIA—12E — B nounsHOM 3ane). Kopossr 2-0it
IpyIIbl COEPKATUCh HA IPUBS3HU (JJO€HUE IMHENHON AONIbHON ycTaHOBKON AJ[M—8).

Mon0o4HyI0 NPOIYKTUBHOCTh >KMBOTHBIX OILIEHWBaIXW MO yAor0 3a 305 nHel nakraiuu;
KOHTPOJIbHOE JO€HUE KOPOB IIPOBOAMIIN 3 pa3za B MecAll B TeUeHHE JakTauuu. OU3nko-xuMuieckue
IOKa3aTeIl MOJIOKAa U3y4alli pa3 B MECALl OT KaXKJI0H KOPOBBI.

Marepuansl uccieqoBaHui 00pabOTaHbl CTATHCTUYECKM C HCIOJB30BAaHHEM I1aKeTa
nporpamm Microsoft Excel.

Moro4Has npoayKTUBHOCTh )KUBOTHBIX IpeJICTaBlIeHa B Tabmuie 1.

VY CTaHOBIIEHO, YTO OT KOPOB, HAaXOASIIUXCSA Ha OECHPUBA3HOM COAEP)KaHUM M JTOEHUHU B
JOUJILHOM 3aJIe MOXy4eHo Oonbie mMoJoka 3a 305 mueit maktammu Ha 690 kr (P < 0,05), 9yem ot
KOpPOB IPH MPHUBSI3HOM COJCPKAHUU.

3a 100 mHel makTamuu OT HHUX OBUIO MONXy4YeHO Moiioka Oombme Ha 626 xr (31,4 %)
COOTBETCTBEHHO. Pa3Huna mocroBepHa no yaoro 3a 305 aHed jsaktauuu v no yaorw 3a 100 gHei
naktauuu npu P < 0,05 B mosip3y *KUBOTHBIX M3 1-0M rpymnmbl. DTH KOPOBBI OTJIMYAINCH Oosee
BBICOKMMH TOKa3areasiMu kodpdurnmenta momounoctr, bOK u KBII, a Tak xe or HMX OBLIO
MOJTy4eHo Ooubiie MoJoyHOTO Xupa u 6enka (P < 0,001).
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