Cekumsa 1: TexHONOrMn N TexHM4Yeckoe obecneyeHne CenbCKOXO3ANCTBEHHOro NPou3BoACTBaA

KT JIIOLEPHOBOTO MJIM KJICBEPHOTO CEHaxa, 6-8 Kr komOuKopma, 2-3 kr ceHa U 1 kr maTtoku. YToOsr
YAOBJIETBOPUTH MOTPEOHOCTh KOPOB B BUTAMHUHAX U MHKPOAJIEMEHTAaX, CIEIyeT MPUMEHSThH
aJIpECHBIC TPEMHUKCHI.

3a Tpu Hemenu A0 OTeJa U B TEUEHHE JBYX MECAIEB MOCIE HErO0 >KUBOTHBIM JalOT
nponuieHrukoab (120-150 r Ha rojoBy B CyTKHM), HOIKOTMHOBYIO KUCJIOTY (6-12 r Ha royioBy B
CyTkH 1100 2 Kr Ha 1 T mpeMuKca) U 3allUIIeHHBIN OT pacnaaa B pyOiie XonuH B ¢popMe XJIopuaa
(15 r Ha rOJIOBY B CYTKH).

Uepes 2-3 Henmenu mocjie oTela B PAllMOHBI BKIIOYAIOT 3aIUIICHHBIE KOPMOBBIE KUPBI U3
pacueta 200-250 r Ha roJ0BY B cyTKH. OUYeHb BaXXHO KOHTPOJMPOBATH KUBYIO MacCy HeTesneu. Y
Ype3MEpPHO YIMUTAHHBIX JKUBOTHBIX 3aMEIJIAETCS POCT KENE3UCTON TKaHW BBIMEHH, a MOCJe OTela
PE3KO CHIIKAETCS MPOAYKTUBHOCTB. [109TOMY HETENM JOJIKHBI MOydYaTh TAKyIO K€ KOPMOCMECH,
KaK U CYXOCTOIHBbIE KOpOBBI. O’KHMpEBIIME HETETH BBIMJISIAAT KpacuBO (y HHUX TJaakas Koxa,
OsiecTsmmasi MepcTh), HO UMEHHO OHU TEPBHIMHU BBIOBIBAIOT W3 CTaja IMOCJIE OTEJa BCIIECICTBUE
MOpaXEHUs] BHYTPEHHUX OPraHOB, THHEKOJIOTUYECKUX 3a00JieBaHUN (PHIOMETPUT) U YXYIIICHUS
BOCTIPOU3BOAMTEIBHOMN CITIOCOOHOCTH.

Takum o0Opazom, AN MPEAOTBpAILCHUS OXHPEHUS U COXPAHEHHUS 30POBBS KOPOB, HX
pamMoH HEOOXOAMMO TMOAOMpPaTh B COOTBETCTBHU C (PU3HOJOTHYECKHM COCTOSIHUEM H
MPOJYKTUBHOCTBIO, a TaKke O0ecleuynBaTh JO3MPOBAHHBIH MOLMOH. DTO TO3BOJIUT YBEIUYHUTH
yIIOHW, YJYYIINTh KAaueCTBO MOJIOKA, MPOJUIMTH CPOK SKCIUTyaTallud J>XUBOTHBIX M TOBBICHTH
MPUOBUIEHOCTH (PEPMBI.
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Precision agriculture (PA) provides the tools and technologies to identify in-field soil and
crop variability, offering a means to improve sub-field level farming practices and optimizing
agronomic inputs. Variable-rate technology (VRT) provides the capability to vary the rate of soil
and crop applied inputs for site-specific application. Today, sensing technologies — both ground
based and remote — continue to evolve and have become cheaper for capturing field level data. For
the operational success of VRT, maps of crop growth, crop diseases, weeds, crop nutrient
deficiencies, and other crop and soil conditions are required. As a result, maps depicting crop and
soil variability through remote sensed images acquired by sensors mounted on satellites, aircraft or
ground-based equipment have become an integral part of VRT.

Remote sensing is the use of satellite images that take photos of a field over time so that the
grower can analyze conditions based on the data and take action that will have a positive influence
on crop yield. For instance, sensors can serve as an early warning system allowing a grower to
intervene, early on, to counter disease before it has had a chance to spread widely. They can also
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perform a simple plant count, evaluate plant health, estimate yield, assess crop loss, manage
irrigation, detect weeds, identify crop stress and map a field.

Today, remote sensing technologies continue to evolve and have become cheaper for
capturing field level data. To understand crop progression throughout the growing season, maps of
crop growth, crop diseases, weeds, crop nutrient deficiencies, and other crop and soil conditions are
required. As a result, maps fro, remote sensed images showing crop and soil variability have
become an integral part of agriculture.

Remotely sensed images can be used to map soil properties, classify crop species, detect
crop water stress, monitor weeds and crop diseases, and map crop yields. The use of remote sensing
in PA is influenced by the type of platforms (satellite, airborne or ground) used for data collection;
the number and width of spectral bands covered by the sensor (multi- versus hyperspectral); and the
spatial (high, medium and low), temporal (hourly, daily and weekly) and radiometric resolutions at
which the sensors collect data [1].

There are four types of resolution in remote sensing that need to be considered when
analysing images. These are spatial, temporal, spectral and radiometric. Of these resolution types,
spatial and spectral are particularly important as they affect the ability to extract detailed
information from an image.

Spatial resolution determines the size of the smallest identifiable features in an image.
Spectral resolution refers to an ability of a sensor to differentiate between wavelength intervals in
the electromagnetic spectrum. This is the main factor that distinguishes multispectral images from
hyperspectral. Temporal resolution signifies the frequency at which images are collected over the
same area (e.g., field). Radiometric resolution reflects a sensor’s ability to identify or discriminate
very slight differences in reflected or emitted energy. In a remote sensed image, data is digitized
and recorded as a positive digital number (DN).

The use of remote sensing in agriculture can range from straightforward tasks like locating
fields to complex ones like precision farming. Let’s give a quick look at how remote sensing has
helped in agriculture:

1. Land Cover Mapping: One of the most widely used remote sensing applications is land
cover mapping. Differentiating between the different types of land cover on the Earth's surface is
the main objective of land cover mapping. On the other hand, determining the type of crops that can
be grown from the land cover is useful for selecting crops and predicting crop yields. Crop
management involves selecting crops based on field and soil type, and developing treatment plans
to increase yields and reduce the risk of disease or pest damage. This is achieved by integrating crop
types with current and historical weather and climate, crop yield models, soil characteristics and
market conditions.

2. Precision Agriculture: Precision agriculture, also known as precision farming, is a set of
methods, tools and management strategies designed to optimise crop growth and farm profitability
by tailoring treatments to the variable biophysical conditions that occur within an agricultural field,
rather than applying the same treatment uniformly over the entire area. Advances in remote sensing
and added functionality in GIS have made it possible to characterise, model and map almost any
crop - meaning that the future of precision agriculture relies heavily on GIS and remote sensing.

3. Irrigated Land Cover Mapping: Another important application of remote sensing in
agriculture is the mapping of irrigated land. At the Earth's surface, satellite observations provide
reliable, affordable and synoptic information. The mapping of land cover, especially agricultural
land, is supported by these data. Current strategies for characterising agricultural land cover are
often derived from image classification systems.

4. Crop health monitoring: By examining spectral data from satellites, aircraft, or ground-
based instrumentation, remote sensing can be used to keep an eye on the development and health of
crops. Farmers can use this information to pinpoint the parts of their crops that might benefit from
additional water, fertilizer, or pest control.
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5. Yield estimation: Recent advances in remote sensing can also be utilized to calculate crop
yields by examining elements like plant height, biomass, and chlorophyll content. remote sensing.
Farmers that use this knowledge can more efficiently plan their harvests and take care of their crops [2].

The quality of remote sensed images is influenced by various factors including the GPS
receiver integrated into sensors, sensor position and viewing angle, time of day when images were
acquired, and the type of the sensor used for image acquisition. As information products, derived
from high quality remote sensed images, provide the potential to improve the application of
agricultural inputs while enhancing crop and farm efficiency, careful attention to aforementioned
details is required while processing, analyzing and interpreting the images. Quality imagery is
imperative to make sure derived information is accurate.
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[Ipon3BOACTBO  >KMBOTHOBOJYECKOW  MPOAYKIMM  HAa  IPOMBINUICHHOM  OCHOBE
XapaKTepu3yeTcss BBICOKUM YPOBHEM SKOHOMHUYECKOH 3((eKTHBHOCTH TPOM3BOACTBA U
MPOAYKTUBHOCTU. BmecTe ¢ TeM KOHIEHTpaius OOJbLIMX TPYMIl XKMBOTHBIX HAa OTPaHHUYEHHOM
IUIOIIAA M OECHpUBA3HOE COJEpKAHME WX NPUBOAUT K TOMY, YTO Ha IKHBOTHOBOJYECKHX
KOMIUIEKCaX MOJIy4aeTcsi OrPOMHBIN BBIXOJ JKUKOTO HaBO3A.

[Ipobnema paroHAILHOTO MCIIOIB30BaHUS HAaBO3a KaK OPraHMYECKOro yAO0OpeHMS IS
CO371aHUsI COOCTBEHHON KOPMOBOM 0a3bl MpU OJHOBPEMEHHOM COOIIOJICHUN TPEOOBAHHMN OXpaHBI
OKpY’Kalolled MpUPOJHOM Cpeasl OT 3arps3HeHHs OTXOJaMH JKMBOTHOBOJCTBA HMMEET
HCKITIOYUTENIbHO BaKHOE HApPOJHOXO3SHUCTBEHHOE 3HAYCHHE . DTa IMpobdiieMa B 1I€JIOM OTHOCHUTCS K
YHcay HaumOoJee CIOXKHBIX, TaK KaK €€ PElICHHE HAaXOAMTCS Ha CTBIKE pa3IM4YHBIX OTpaciel (
OMOJIOTUH, 300TEXHHH, BETCPUHAPUHU, XUMHH, (PU3WKH, arpOHOMHUU W T.n.) . PemieHuwe Takoi
npoOJIeMBbl ClIEAyeT pacCMaTpUBaTh BO B3aMMOCBS3M HMPOM3BOJCTBEHHBIX ONEpalUid : OT CTOMIa
KUBOTHBIX JI0 MECTa peajiu3allid HaBO3a C YyY€TOM COOJIIO/ICHUS BCEX CAaHUTAPHO-TUTHEHUYECKUX
yCIOBHI pabOThI 00CITYKUBAIOLIETO MEPCOHATIA.

HaBo3 — OnarompusaTHas cpefa Uid pa3BUTHS U COXpPAHEHUS MUKPOOPTraHW3MoB. Cpoku
BBDKMBAHUSI NTATOTCHHBIX MHUKPOOPTaHU3MOB B TBEPJIOM MOJCTUIOYHOM HABO3€ B 3aBUCHMOCTH OT
BHJIOB MHUKPOOOB M CIIOCOOOB XpaHEHHS HaBO3a KOJEOJETCS OT HECKOJbKUX maHeH a0 12 wmec.
HaBo30o ynanenue — caMblii TPYJOEMKHM M CIIOKHBIN IIPOLIECC HA KPYIHBIX >KMBOTHOBOJYECKUX
KOMILJIEKCaX.

Cuctema nomkHa obOecreunBaTh CBOEBPEMEHHOE M A(PQPEKTHBHOE yJaJeHHE HaBO3a W3
MOMEILIEHUs, TOrpy3Ky, TpPAaHCIOPTUPOBKY B XpaHWIUIIE , XpaHeHue , o0e33apakuBaHUeE,
3¢ (EeKTUBHOE HCIOJIH30BAHNUE MUTATENbHBIX BEIIECTB, BHECEHHE B IIOYBY B ONTHUMAJIbHBIC
arpoTeXHUYECKHE CpPOKH, CO3/1aTh ONTHMAJbHBIE MapaMETpbl MHUKPOKJIMMAaTa B IMOMEIIEHUSAX O
BOKPYT HX.
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