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HEPEIMOBA

VY 3B’sa3Ky 3 rioOami3aliiHUMU Ta IHTETPALIMHUMU MPOLIECaMU CBITOBOI
CHUIBHOTH B rajy3l arpapHOro rocrojaproBaHHs, noTpeda Ykpainu y ¢axiBusix 3
nepeKIaay arpapHoi TEMaTHKH € aKTYaJIbHOIO Ta HEOMIHHOIO.

CyyacHMI CcTaH PO3BUTKY arpapHHX 3B'S3KiB YKpaiHM 31 CBITOM IOTpeOye
SKICHO HOBHMM MiAX1J 10 CTPYKTYPH Ta 3MICTY OCBITHIX IIporpam, I0 peai3yrTh
MIrOTOBKY (DaxiBIlIB JIJIsl 3A1MCHEHHSI TaTy3€BOTO MEPEKIIay.

Bax11BUM KOMIOHEHTOM € 3a0€3MeYeHHs MPAKTUYHOI CKJIaJJOBOI Oy 1b-SKO1
ocBiTHBOI TiporpaMu(OIl) Ha Oyab-sikoMy ocBiTHROMY piBHI (OP) Ta OCBITHBOMY
cryniedi (OC). Came Takuil MiAXiJA 3YMOBUB CTPYKTYPY LBOTO MPAKTUKYMY,
PO3pO0JIEHOTO Il BUKOHAHHS HABYAJIbHOI MPAKTUKHU (MEpPEKIIajl, aHOTyBaHHS Ta
pedepyBaHHSI TEKCTIB arpapHOro CHpsIMyBaHHs) 3700yBayaMu JpPYroro pokKy
HaBYaHHS SK 000B's3koBoro kommoHeHTy (OK 25) OIl «I'epmaHChKi MOBH Ta
mitepatrypu  (mepekyiaj — BKIIOYHO), TMeplia —  aHrJIiiCchKay  TMEepIIoro
(6axanaBpcbkoro) OP OC «bakanaBpy.

BukonanHst 3a3Ha4eHOI MPAKTUKW CIPSIMOBAHO Ha (POPMYBAHHS HACTYITHUX
3arajbHUX Ta CICHiaIbHUX KOMIIETEHTHOCTEH, a, oTke 1 Ha jgocsarHeHHs [IPH,
Bu3HaueHux B OII:

3araJibHi KOMIIETEHTHOCTI:

3K 6. 3x1aTHiCTh A0 MOLIYKY, ONpaIlOBaHHS Ta aHami3y iH(GOpMaIlii 3 pi3HUX
JoKepen

3K 7. YMiHHS BUSBIIATH, CTABUTH Ta BUPIIITYBATH MPOOJIEMH .

3K8. 31aTHicTh MpalroBaTi B KOMaH/Il Ta aBTOHOMHO.

3K 10. 3xatHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAII3y Ta CHHTE3Y.

3K 11. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlisIX.

CrneniajbHi KOMIIETEHTHOCTI:
CK 7. 3natHicTh 10 30uMpaHHA W aHANII3y, CHCTEMaTU3allli Ta IHTeprnpeTarii

MOBHHX, JITEpaTypHUX, (HOJIBKIOPHUX (PaKTIB, IHTEPIIPETALli] Ta IEPEKIaay TEKCTY
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(3a1exHO Bij 00paHOT crerriamizartii).

CK 8. 3patHicTh BUIBHO OIEPYBAaTH CIELIAJbHOIO TEPMIHOJOTIEIO IS
pO3B’s13aHHS PO eCIMHUX 3aB/IaHb.

CK 9. YcBinomiieHHs 3acajl 1 TEXHOJIOT1H CTBOPEHHS TEKCTIB PI3HUX JKaHPIB
1 CTHJIIB JIEpKaBHOIO Ta 1HO3eMHOIO (1HO3eMHUMHU) MOBaMH.

CK 10. 3paTHicTh 3[1ACHIOBATH JIHTBICTUYHHM, JIITEpaTypO3HABUUNA Ta
cneriaabHui (inonoriyauil (3aJIeKHO Big 0OpaHOI criemiaizariii) aHaji3 TeKCTIiB
PI3HUX CTHIIIB 1 )KaHPIB .

Pe3yibTaTH HABYAHHS

PH 3. OpraHi3oByBaTH NpoIEC CBOTO HaBYaHHS i CAMOOCBITH.

PH 11. 3HaTu OPUHIMUIM, TEXHOJIOTII 1 NMPUHAOMHU CTBOPEHHS YCHUX 1
NUCbMOBHUX TEKCTIB pI3HUX JKAaHPIB 1 CTWIIB JEPKaBHOIO Ta 1HO3EMHOIO
(1HO3€eMHUMH) MOBaMHU.

PH 14. BukopucTtoByBaTH MOBY(H), 110 BHUBYAETHCS(IOTHCS), B YCHIH Ta
NUCbMOBI  (OpMi, Yy pI3HUX IKAHPOBO-CTUJIBOBUX PI3HOBUAAX 1 pericrpax
cnikyBaHHsa (odiiiHOMYy, HEOo(DIIitHOMY, HEHUTpaJbHOMY), [JISi PO3B’SI3aHHS
KOMYHIKaTUBHUX 3aBJlaHb Yy MOOYTOBIW, CyCHUIbHIM, HaBUYalbHIM, mpodeciiiHil,
HAYKOBIN chepax KUTTH.

PH 15. 3pilicHioBaTH JIIHTBICTUYHUHN, JITEpAaTypO3HABYMI Ta CIeHiabHAN
(b1710JI0TIYHUN NTepeKIagalbKUid aHalll3 TEKCTIB PI3HUX CTHIIIB 1 )KaHPIB.

PH 16. 3natu # po3yMiTH OCHOBHI TOHSTTS, TE€OpIii Ta KOHIIEMII1 0OpaHol
Gb1710JI0T14HOT crieniani3alii, yMITH 3aCTOCOBYBATH 1X Y IpO(eCciitHii AisIbHOCTI.

PH 17. 36uparu, aHanizyBaTu, CHCTEMaTU3yBaTH 1 IHTEpIpeTyBaTH (pakTu
MOBHU ¥ MOBJICHHS i BUKOPHCTOBYBATH iX JUIsl PO3B’SI3aHHS CKIATHUX 3a/1ady 1
npo0bJieM y crieniani3zoBanux cepax npodeciitHoi AisIbHOCTI Ta/a00 HaBYaHHS.

[Ty6mikartiss MICTUTh BUMOTH Ta 3aBJaHHS JUIsl MPOXO/KEHHS HaBUYaIbHOL
MPAKTUKH, AJITOPUTMHU Ta 3pa3Ku Juisl peepyBaHHS Ta aHOTYBaHHS TEKCTIB, OaHK
aHTJIOMOBHUX TEKCTiB CyOMOB BETepHHAPHOT METUITMHI, arpOHOMI1, TRAPUHHHUIITBA,
NTaxXIBHUIITBA, ClIICHKOTOCIIOAAPCHKOT TEXHIKH, OBOYIBHHUIITBA, CaJ0-TIAPKOBOTO

rocrinoagapcCTBa, CICKTPOCHCPICTUKH, 3€MJI€pO6CTBa AJI1 IIMCBbMOBOT'O IIEPCKIIaAy Ta
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pedepyBaHHs,  AHIVIO-YKPAaiHCbKHM  TEPMIHOJOTIYHMNA  BOKaOysspidi 3
(GboHEMATUYHOIO  TPAHCKPHMIIi€I0, OaHK YKpPailHOMOBHHUX TEKCTIB CyOMOB
BETEPUHAPHOI MEAMIIMHHU, arpoHOMii, 3emJiepoOCTBa, €KOJIOTii, TBapUHHUIITBA,
NTaxiBHUIITBA JJIS1 aHOTYBaHHS, 3pa3kKi 0(pOPMIICHHS 3BITYy Ta aHIJIO-YKPaiHCHKOTO
TEPMIHOJIOTTYHOTO BOKAOYIISIPII0 Ta KPUTEPIi OLIIHIOBAHHS HABYAJIIBHUX JIOCATHEHD
CTYJICHTIB.

KonTponsHuM 3ax0110M, 1110 TIependavyae BuMiproBanHs qocsraeHss [TPH, ski
3a0€3MeUyI0ThbCSl  TPOXO/KEHHSAM I[i€] TPAKTUKU € 3BIT MPO IPOXOJKEHHS
MPAKTUKH, 3MICT 1 MPOLEAYpa 3aXUCTy SIKOTO YITKO BUIMCAHI Ta 3aBEPIIYETHCS
CKJIQJIaHHSIM 3aJTIKY.

Takuit miaxixg go 3abe3neueHHs npakTudHoi ckiamoBoi OIl «I'epmaHChKi
MOBH Ta JiTepaTypu (MepeKyiaj BKJIIOYHO), Mepilia — aHTIMChKay 3a0e3MeUnTh

M1JTOTOBKY KOHKYPEHTOCIIPOMOKHUX (PaxXiBI[iB HA PUHKY MEPEKIATAIbKUX TTOCIYT.



OPI'AHIBALIA TA KEPIBHULITBO IPAKTUKOIO

BigmoBinHo no «llonosicenus npo npakmuuny ni020mMoseKy CmyoeHmis
binoyepxiecokoeco nayionanvno2o azpaprozo yHieepcumenty BIANOBIIAIBHICTE 3a
Oprasizailito, MpoBEJECHHS 1 KOHTPOJb NMPAKTUKU Ha (haKyJabTeTax MOKIaJeHa Ha
JIEKaHiB.

HaBuanbHO-METOIUYHE KEPIBHULTBO 1 BUKOHAHHS TMPOrpaM MPaKTUKU
3MIHUCHIOIOTH KadepH BIAMOBIIHO A0 MEJaroriYyHOr0 HaBaHTaKCHHS. .

3a aBa TWXHI [0 MPOXOMKEHHS MPAKTUKU BIAMNOBIAAIBHI OCOOM Ha
dakynapTeTi 1 Kadeapi MPOBOJATH OOTOBOPEHHS BCIX OpraHi3alliiHUX MHUTaHb
IPOXOJIP)KEHHS HaBYAJIbHOT IPAKTUKH HA 3aciiaHHl Kadenpu.

3m00yBa4 BUIIIOI OCBITH — MPAKTUKAHT 111 YaC MPOXO/PKEHHS HaBYAJIbHOI
MPaKTUKU 3000B’sI3aHUI:

— JI0 TIOYATKy MNPAKTUKUA OJEp>KATH BlJ KEpIBHUKA MPAKTUKUA Ha Kadeapi
METOJMYHI Martepiaan (MpakKTUKyM), KOHCYJbTaIlli IM0A0 O(QOPMIIEHHS BCIX
HEOOXITHUX IOKYMEHTIB;

— CBOEYACHO PO3MOYATH BUKOHAHHS MPAKTUKU;

— y MOBHOMY 00Csi31 BUKOHYBAaTH BCl 3aBIaHHS, TependadeHi MporpaMmoro
HaBYaJbHOI IPAKTUKHY;

— CYBOpPO JOTPUMYBATHUCS TIPaBHJI OXOPOHM TIpalll, TEXHIKA OE3IeKH,
BUPOOHMUOT CaHITapii Ta BHYTPILIHBOTO PO3NOPSAIKY;

— HECTH BIANOBIJAIBbHICTh 32 BUKOHAHY POOOTY;

— CBOEYACHO MIATOTYBATH M 3aXUCTUTH 3BIT MPO MPOXOHKCHHS MPAKTUKU Ta
CKJIACTH 3aJlK

KepiBHUK NPaKTHKHU B YHIBEPCUTETI Mae:

— 3a0€3MeunTH MPOBEJEHHS BCIX OpTaHi3alliiHUX 3aXOMIB TMepea MOYaTKOM
IPOXO/HKEHHSA 3100yBadyaMy HaBUaJIbHOI MTPAKTHKH;

— TIPOiH(OPMYBATH CTYACHTIB IIPO CUCTEMY 3BITHOCTI, SIKYy TOTP1OHO HAAATH
Ha Kadepy Mmicis 3aKiHYEeHHS TEPMiHY MPAKTUKH;

— CUCTEMAaTHYHO Ha/IaBaTH KOHCYJbTAIll 3100yBadyaM y pa3i He0OX1AHOCTI,



— BYAaCHO MEPEBIPUTH Ta BIANOBIAHO 1O KPUTEPIiB OIIHIOBAHHS OLIHUTU
3BITH, MPOBECTH 3aXMCT 3BITIB Ta 3ajJiK 1 CBOEYACHO BHUCTABUTHU PE3YJIbTATH

OIIIHIOBAHHS MPOXO/PKCHHS HABUAJIbHOI MPAKTH Y 3a1KOBY B1JOMICTb.



SMICT

HABYAJIbHOI NPAKTUKMU (MepeKJiaj, aHOTYBaHHs Ta pedepyBaHHs TEKCTIiB
arpapHoro cnpsiMyBaHHsI)

1. HapuanbHa mpakTuka (mepekiaa, aHOTYBaHHA Ta pedepyBaHHS TEKCTIB
arpapHoro cupsimyBanHs) € OK 25 OIl «I'epmaHCBhKI MOBH Ta JIITEpaTypu (EpEKIIaj
BKJIFOYHO), TIEpIIIa — aHTIiichkay nepiioro (0akamaBpcbkoro) OP OC «bakanaBpy,
obcsirom 4 kpenutu ECTS, hopmoro KoHTpoIIt0 — nudepeHiiiftoBanmii 3aIiK

2. TepMiH TPOXOJKEHHS HABYAJIBHOI MPAKTUKH CTAaHOBUTH 4 TIDKHI 1
B1JIOYBA€ETHCS B KIHI[ YETBEPTOTO CEMECTPY

3. Po3BUTOK yMiHb 3[1IHCHIOBATH MUCHMOBHI NepeKiag yKpaiHCbKOI MOBOIO
aHTJIOMOBHOTO TEKCTY arpapHoOTo CrpsiMyBaHHs o0csiroM 0,5 IPyKOBaHOTO apKyIILy.

4. PO3BUTOK yMiHb KOPHCTYBATHCS Tally3€BUMH CIIOBHUKaMU Ha PI3HUX
HOCISIX.

5. CamocTiliHE  OMpalloBaHHA TEOPETUYHOrO Mareplaly 3 [HUTaHb
pedepyBaHHs Ta aHOTYBaHHS (3arajibH1 BiJIOMOCTI)

6. ®opmyBaHHS HaBUYOK pedepyBaHHS aHTIIOMOBHOI CTaTTi

7. ®opMyBaHHS HABUYOK aHOTYBAHHS aHTJIIHCHKOIO MOBOIK YKPaiHOMOBHOI
CTaTTi

8. Po3mmpenHs TepMiHOIOTIYHOTO 00CATY Mepekianada

9. Po3BUTOK yMiHb YKIAJaHHS aHIJIO-YKPAiHCBKOTO TEPMIHOJOTIYHOTO
BOKaOysipito (o0csarom 100 TepmiHiB) Ha OCHOBI MPOYMTAHOTO Ta MEPEKIIATECHOTO
Marepiary

10.  OdopmieHns 3BiTY

11. PoO3BUTOK aHTJIOMOBHUX YMIHb B TOBOPIHHS 3 (POKYCOM Ha poQeciiiny
JUSTBHICTD (HAa OCHOBI Pe3y/bTaTIB MPOXOIXKEHHS MPAKTUKH )

12.  3axucTt pe3yabTaTiB MPOXOHKCHHS MPAKTUKA
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BAHK AHI'JIOMOBHUX TEKCTIB IJISAA IEPEKJIAY TA
PE®EPYBAHHA

Nutritional Management of Bulls

Breeding bulls, purchased or home-raised, are large capital investments.
However, the bull is often the nutritionally forgotten or most marginalized
component of the beef cattle enterprise. This is unfortunate because proper bull
management, particularly nutrition, is vital to ensure the long-term viability of the
beef cattle enterprise. Nutritional management of the herd bull necessitates planning
to ensure success.

There are a number of well-defined nutritional periods during a bull's life.

Pre-weaning. During this period the bull is at the dam's side and nutrition
during this period is generally adequate to ensure normal growth and development.
Exceptions would be indicated when the dam'’s nutritional environment limits milk
production. Creep feeding of potential herd sire bulls is utilized in some instances.
Currently, there is little or no data that have evaluated the long-term effects of creep
feeding on bull performance.

Post-weaning. This period of nutritional development should allow the bull to
grow at nearly full genetic potential. The nutritional design of many growing
programs or bull test station diets is a concentrate-based, low-roughage, high energy
diet. The goal of this period is to grow the bulls rapidly, but avoid excessive fat
development. The nutritional program should also be designed to avoid digestive
upsets or affect soundness.

Conditioning prior to the breeding season. This period is the most important
next to the development phase, but that could be debated. Not only do growing bulls
need this conditioning period, but mature bulls also need to be conditioned before
entering service during the breeding season. Growing bulls generally have just gone
through the development phase which consisted of a high-energy concentrate-based
diet. As such, these bulls need to be cycled down from that high plane of nutrition.

That means there needs to be a transition from the test diet or development diet to a
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conditioning or maintenance diet that is often forage-based. The transition to a
forage-based diet often occurs when the bulls are losing their teeth, compounding
the stress of the diet transition. The conditioning period should be around 60 days.

Nutrition during the breeding season. The nutritional environment during this
period is almost always the same as the cow herd. Therefore special nutritional
attention for bulls is nearly impossible. During the breeding season, bulls can lose
from 100-400 Ibs of bodyweight which equates to a loss of 1 to 4 units of body
condition score. The amount of bodyweight and body condition loss will be
influenced by the age of the bull, prior body condition, length of the breeding season,
level of activity experienced by the bull, and breed type of the bull.

Nutrition after the breeding season. After the breeding, season bulls generally
will need some attention to restore their bodyweight and body condition. The amount
of bodyweight and body condition that needs to be replaced can be considerable
depending upon how much bodyweight and body condition the bull mobilized. A
2,000 Ib bull that loses 200 Ibs could require up to 1,200 Ib of 65% TDN feed to
fully regain all of the bodyweight that was lost. As mentioned previously, young
bulls and terminal sire type bulls generally lose more bodyweight. The length of the
breeding season and length of the resulting recovery period will dictate the intensity

of feeding to recover the lost bodyweight.

Choosing Hay for Horses

Many different types of hay are acceptable in horse feeding programs. Local
availability often influences the popularity of a particular variety of hay in a
geographical area. For example, coastal bermudagrass hay is popular in the southern
United States where it is well adapted, but it is rarely fed in the northern U.S. where
it is hard to grow. In Kentucky, the most popular hay choices for horses are alfalfa,
timothy, orchardgrass and alfalfa-grass mixes. Somewhat less popular but still
common are red clover, fescue, and bermudagrass. Several factors should be
considered when deciding what type of hay to feed. Most important is cleanliness,

but nutrient value and the type of horse being fed should also be considered.
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The Best Hay Is Clean Hay. Without a doubt the best hay for horses is clean
hay. Hay that is moldy or dusty should not be fed to horses, even when the amount
of mold or dust appears to be minor. Any hay (alfalfa, timothy, clover, fescue) that
contains dust or mold can inflame the respiratory tract and impair breathing ability.
Many horses develop permanent lung damage after consuming moldy or dusty hay.
This chronic lung damage, commonly referred to as heaves, affects the horse's ability
to breathe normally during exercise. In severe cases heaves impairs the horse's
ability to breathe normally at rest. Once a horse has been sensitized to hay dust,
mold, or pollen, it may react even when clean hay is fed. Mold can have other
detrimental effects on the horse as well, such as causing digestive upsets.

Matching Hay Type to Horse Type. Not all horses have the same nutrient
needs, so naturally not all horses have the same hay needs. A hay that is suitable for
a mature Quarter Horse gelding used for occasional riding may not be suitable for
an 8-month-old thoroughbred. The "best" hay for any horse depends on the needs of
that horse.

Barren mares, retirees, and horses used for light recreational riding have
relatively low nutrient requirements compared to growing horses, lactating mares,
and performance horses. Late- or mid-maturity alfalfa or mid-maturity grass hays
are often very suitable for horses with low nutrient requirements. In fact, mid-to-late
maturity hay is usually a more desirable feed source for horses with lower nutrient
requirements because the horses can eat more hay to satisfy their appetites without
getting too fat.

Early-maturity alfalfa hay is usually not the best hay choice for horses with
low nutrient requirements. When early-maturity alfalfa hay is fed to horses with low
nutrient requirements, less hay is necessary to meet nutrient requirements. This may
seem like an advantage because less hay is used each day. However, restricting hay
intake can have some detrimental effects. If a horse's appetite is not satisfied, it may
be inclined to redirect chewing needs to other objects such as fences, stalls, or trees.
Alternatively, if the intake of very nutritious hay is not restricted, excess nutrient

intake and weight gain will occur.
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Many horses have high nutrient needs; consequently, early maturity alfalfa
hay does have a place in horse feeding programs. Early-maturity alfalfa is an
excellent hay choice for growing horses and lactating mares. Early-maturity hays are
more palatable than late-maturity hays, so they are useful for horses with poor

appetites.

Horse Stable Ventilation

Ideally, your horse should spend as little time indoors as possible. But,
sometimes weather, injury or other circumstance makes this difficult. So it's
important to make your horse's environment as healthy and comfortable as possible.
Good ventilation in your horse's stable is essential. Mold spores, ammonia, dust and
other air-borne contaminates can wreak havoc on your horse's lungs and can trigger
or exacerbate problems like COPD.

Clean air in your barn reduces the risk of respiratory problems for horses and
the humans that work with them, and it also prevents moisture damage to the stable
itself. Humid air caused by natural moisture in the air, and from the horses
themselves, ammonia from urine and manure and other harsh odors, dripping
ceilings, mold on walls or ceilings, moisture swollen wood, and foggy windows are
signs that your stable might benefit from improved ventilation.

Natural Air Flow. In cooler weather, warmer air rises, so there should be some
way to vent air up and out. Roof vents and ducts can help air escape. How you orient
your barn in relation to the prevailing wind will also help roof ventilation work more
efficiently. Placing your barn so that the prevailing winds blow across it will work
better than placing the barn parallel to the wind. If it's impossible to orient your barn
so the wind works for you, or there are other tall structures or trees that block the
window, you might want to consider motorized vents.

Moisture build-up on the inside of metal roofs can cause water droplets to fall
on your horses and gear below. Motorized vents can also prevent this problem if

natural airflow isn't sufficient. To help in natural air flow, vents can be built into
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eaves or walls as well. In barns that are heated or well insulated, motorized vents
may be needed to move the air. Windows and Dutch doors are obvious aids to good
ventilation. Windows that open and close can be used to help regulate the
temperature and air quality in your stable. In good weather, Dutch doors can be left
open to encourage natural air flow.

It may be difficult to vent air up and outwards in a barn with a loft. Ventilation
chimneys can be built so that the air from the stable can escape through the roof. In
hot summer weather, good ventilation will keep the stable cooler. Windows that can
be opened, Dutch doors and an open stable design will help cool the air while
keeping it fresh.

Ventilation Systems. In small stables, vents, windows and doors may be
sufficient. However, if your budget allows, complete ventilation systems can be
purchased. Motorized vents can also prevent this problem if natural airflow isn't
sufficient. This will require the installation of industrial type duct-work throughout
the barn, along with mechanized blower fans. These systems can also provide air
heating or cooling. If this is the route you’d like to take a local HVAC installer

should be able to help you determine your needs and install the proper equipment.

Controlling Internal Parasites in Swine

Swine internal parasites (worms) are estimated to cost 250 million dollars
annually in the United States but they are not considered to be swine killers. Internal
parasites devitalize pigs by robbing them of essential nutrients and injuring vital
organs. Pigs heavily parasitized are more susceptible to diseases such as scours and
pneumonia. The resulting diseases and unthriftiness are a major cause of economic
loss. Swine producers should be aware of the common internal parasites of swine
and methods of prevention and control.

Treatment and control. Control is aimed at reducing infection and minimizing
their detrimental effects. Although several chemical deworming agents are available,

cleanliness and general good management must be practiced to minimize losses. A

15



combination of good management and sanitation plus proper use of deworming
agents will most effectively control internal parasites of swine.

Sanitation and management recommendations

Management . Management should be aimed at breaking the cycle of the
parasite. Most parasite eggs and larvae persist and thrive in warm weather with
plentiful moisture. They are destroyed by direct sunlight and drying. However,
pastures and lots can remain infective for years because parasite eggs are protected
by layers of soil and manure. Mud holes and shade encourages parasite survival,
thus, land and lot rotation is of some value in parasite control. Confinement rearing
on slatted floors or concrete is also of practical value, especially if good sanitation
IS practiced.

Sanitation . Sanitation is of definite value in controlling parasites, as well as
to prevent other diseases of swine. Thorough cleaning that removes the parasite eggs
from the environment plus disinfection of pens between use is of real value. Various
disinfectant products are available from farm supply stores. Disinfectants are more
effective if preceded by mechanical cleaning with the use of a detergent solution or
steam cleaner.

Parasite control program. Parasite control programs vary with the individual
farm. In general, farms can be separated into confinement or pasture (dirt lot)
operations. Pigs raised on pasture or in dirt lots where reinfection is inevitable will
need a more rigorous control program than pigs raised on slotted floors.
Confinement systems with dirty solid concrete floors are no different from a pasture
lot and should be considered contaminated with worm eggs.

In a parasite control program, sows and gilts should be dewormed with
dichlorvos, fenbendazole, ivermectin or levamisole 1 to 2 weeks before entering the
farrowing house. Sows and gilts should also be washed prior to entering the
farrowing house to get rid of worm eggs on their bodies. If threadworms
(strongyloides) are a problem in small pigs, thiabendazole paste should be used at 5
days of age and repeated at 10 days of age. When pigs reach 6 to 8 weeks of age,

they should be dewormed with dichlorvos, levamisole, fenbendazole or pyrantel.
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Deworming again in 30 days using a different dewormer is advantageous in
particular if pigs are raised on dirt. Please follow the manufacturer's directions
regarding the use of deworming agents.

Monitoring of the internal parasite problem in the herd is recommended. Fecal
samples can be collected and examined by a veterinarian or diagnostic laboratory at
regular intervals. Discussion of the problem with a veterinarian or extension
livestock specialist is desirable to adopt the most effective program for the herd.
Management practices to prevent parasite infections and sound nutrition programs

are important control measures in addition to use of chemical deworming agents.

Eye Disorders of Poultry

Eye disorders are not generally prevalent in poultry on a flock basis. However,
as birds rely heavily on their sense of sight to carry on their daily activities, an
increased incidence of eye problems can result in decreased flock performance. A
visually impaired bird is at a major disadvantage in competing for food, water, and
social position in a population of birds.

Ammonia Toxicity. The most common eye irritant in intensive animal
production systems is ammonia gas (NH 3). Ammonia gas is extremely irritating to
the membranes that line the eyelids, eyes, sinuses and trachea. Conjunctivitis is
inflammation of the conjunctiva (membranes that line the eyelids) and the exposed
sclera (white part of the eye). Affected birds have reddened, swollen eyelids, and are
sensitive to and avoid light. If high ammonia levels persist, the cornea, the outermost
part of the front of the eyeball, becomes ulcerated and blindness may occur.
Ammonia gas is a bacterial breakdown product produced when uric acid from
poultry manure combines with water forming a suitable environment for bacterial
growth. Bacterial growth, and the resulting NH 3 production, is also dependent upon
litter or manure pH and temperature.

Marek's Disease. Marek's disease is a viral disease of chickens resulting in a

type of cancer. Tumors developing in nerves cause lameness and paralysis. Tumors
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can also occur in the iris (segmented membrane behind the cornea perforated by the
pupil) and cause irregular shaped pupils and blindness. Chicks can be vaccinated at
the hatchery. While the vaccination is effective in preventing formation of tumors,
it does not prevent infection by the virus. Recent studies have shown that
conventional Marek's disease vaccines may not prevent formation of tumors in the
eye.

Bacterial Infections. A number of bacterial infections can lead to damage of
the eye. Salmonella bacteria, particularly Salmonella typhimurium and Salmonella
arizona, are known to cause severe purulent conjunctivitis and ophthalmitis
(inflammation of the eyeball and conjunctiva with pus) and blindness. Often young
birds acquire the infections from the hen or through navel or yolk sac infections.

Respiratory Infections. A number of respiratory diseases can cause
conjunctivitis, including Newcastle disease, laryngotracheitis, infectious bronchitis,
chlamydia, and mycoplasma. These infections do not damage the eye itself, but
cause the bird discomfort, leading to rubbing and scratching of the eyelids.
Permanent eye injury with these conditions is rare. However, sinusitis can develop,
causing swelling of the sinus under the eyelid and adding to bird discomfort.

Nervous System Disorders. Avian encephalomyelitis virus normally causes
disease in chickens 1-6 weeks of age. The virus primarily affects the nervous
system. Affected chicks show a dull expression of the eyes, followed by progressive
incoordination, sitting on hocks, tremors of the head and neck, and finally paralysis
or prostration. In adult birds previously infected as chicks, the virus can cause
cataracts and general eye enlargement. The lens of the eye becomes fragmented and
can no longer function properly to focus images.

Nutrional Deficiencies. Certain vitamin deficiencies, such as vitamin A and
vitamin E, can result in damage to the eye. Vitamin A is necessary for the production
of visual pigment of the retina and for maintenance of the lining of the tear ducts.
Vitamin E is necessary for maintenance of the lens protein in the developing embryo.
Vitamin E is passed from the breeder hen to the egg. If the breeder is receiving

inadequate vitamin E in the diet, the embryo will suffer from a vitamin E deficiency
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and possible blindness. Vitamin deficiencies are rare when commercial poultry feeds

are used.

Fat in Swine Diets

Studies on the effects of adding fat to swine diets have yielded variable results.
It has now been shown that during certain stages of production, and in some classes
of swine, added fat is of benefit.

Growing and Finishing Diets. Growing pigs have consistently shown
improved feed efficiency when fat was added to the diet. Fat is a high-energy
ingredient. Because swine consume feed to meet their energy requirements,
increasing the concentration of energy in the diet allows pigs to consume the same
amount of energy even when their food intake is reduced. This is particularly
important during the hot summer months. As temperature increases, feed intake
declines. The result is slower gains. Adding fat to the diet improves feed conversion
and growth during hot weather.

There is a level above which added fat can reduce feed intake to the point that
dietary intake of other nutrients such as protein, vitamins, or minerals becomes
inadequate. Adding fat to diets that are marginal in concentration of protein or other
nutrients results in deficiencies and poor performance. Therefore, increasing other
nutrients in the diet is essential when fat is included in the formulation. Adding fat
to diets high in protein also decreases feed intake, but intake of protein still remains
adequate.

The addition of fat to diets for growing/finishing swine is most beneficial
during the warm seasons of the year. Of course, increased performance must be
weighed against increased cost of adding fat to swine diets. As price changes,
whether it "pays" to add fat to swine diets may also change. If fat is added to the diet
of any class of swine, always be sure to include an adequate amount of preservative

to prevent the fat from becoming rancid.
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Rebreeding Performance of Sows. During summer months, the interval from
weaning to estrus (coming into heat) in sows may increase. Research indicates that
supplementing lactation diets with 10% fat during summer can reduce the weaning-
to-estrus interval by 8.3 days; supplementation also increased the percentage of sows
that returned to estrus within 10 days after weaning. Added fat had no effect on
weaning-to-estrus interval in the winter.

Heavy-milking sows have difficulty consuming enough feed to meet their
energy requirements, which is an even bigger problem in the summer, when feed
intake declines. Adding fat to lactation diets keeps energy intake at a higher level,
which may allow the sow to store more energy as carcass fat at weaning. The
improved condition of the sow may be important to reduce weaning-to-estrus

interval.

Importance of milk feeding pre-weaning to dairy calves

Similar to any mammal, newborn dairy calves must consume milk in the first
weeks of life because of their inability to properly digest dry feeds. On most dairy
farms, milk harvested from cows or reconstituted milk replacer powder provides the
primary source of nutrients for calves in the first 4-6 weeks of life before they are
able to adequately digest other feeds.

Milk Feeding Implications

Growth. The primary goal of most liquid feeding programs for dairy calves is
to double the birth body weight within 8 weeks of age at the same time that morbidity
— primarily diarrhea, but also respiratory diseases — and mortality are minimized.
Increased milk feeding in the first 6 weeks of life typically results in improved daily
weight gain when compared with calves fed 1 gallon per day. Providing milk ad
libitum to calves typically results in 50% greater body weight gain (i.e., 20—25 Ibs
weight advantage) in the first 30 days of life compared with restricted milk feeding,
but it also requires more attention at the weaning phase to assure that grain intake is

adequate before milk feeding ceases. Feeding larger volumes of milk in the first 4—
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6 weeks of age results in better growth (body weight, body length, heart girth, hip,
and wither heights) when calves are fed using the Step method compared with the
restricted milk feeding method.

Rumen Development. Calves fed restricted amounts of milk are encouraged
to increase starter consumption, which typically contributes to the functional and
physical development of the rumen. Volatile fatty acids from fermentation of
ingested grains stimulate the development of ruminal papillae in the young calf.
Therefore, restricting milk feeding after 30 days of age is typically beneficial to grain
intake and rumen development. When calves are fed using the Step method or ad
libitum method, it is advised to gradually reduce milk consumption after 4 weeks of
age so that the transition to the postweaning period results in less nutritional stress.

Incidence of Disease. Before weaning, calves are highly susceptible to
gastrointestinal problems, particularly diarrhea. Diarrhea results in severe
dehydration and, in some cases, pathogens that infect the digestive tract invade the
bloodstream, causing bacteremia and sepsis. Newborn calves are more susceptible
to diseases when colostrum feeding is inadequate and nutrient intake is restricted.
Therefore, providing an adequate amount of clean, good quality colostrum in the
first hours after birth is critical to the health of the calf. When calves get sick, they
need to consume more nutrients in order to maintain the defense mechanisms and
mount an immune response. Therefore, it is critical to assure adequate caloric and
protein intake through milk feeding that allows calves to gain weight when risk of
diseases is highest, such as in the first 30 days of age.

Long-Term Effects. In many animal models, it is well documented that the
amount of nutrients consumed early in life has long-term effects on future
performance. Higher rates of growth observed early in life are associated with

reduced breeding age and higher milk yield when the calf matures.

Water Nutrition and Quality Considerations for Cattle
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Safe supplies of water are essential for optimal production of any livestock
species. As water resources become increasingly competitive, the supply of quality
water for cattle will continue to come under greater pressure from other sources

Water is the most common molecule in the body (98% of all molecules) and
is involved in nearly every function in the body, it is that important. Water is a
requirement for vast number of functions in the body: the regulation of body
temperature, physiological processes including growth, reproduction, lactation,
digestion, metabolism, joint function, eyesight, and mineral balance. Water is the
main transport medium for glucose, amino acids, mineral ions, water-soluble
vitamins, and transport of waste .Water sources for cattle should be periodically
sampled for quality and potential contaminants. Water sources for livestock should
also be analyzed whenever a significant change in well levels, water source, or
potential contamination occurs.

Water Intake. The largest influences on water intake by cattle are dry matter
intake, ambient temperature, humidity, and physiological stage of production. Water
intake comes from two sources, that consumed free choice from water sources and
water that occurs in feedstuffs consumed by the animal. The water content of feeds
will vary widely; feeds such as lush pasture and silage are likely greater in water
content, whereas hay, grain, and dormant forage can be quite low in moisture. The
minimum water intake for cattle relates to the need for body growth, fetal growth,
lactation, activity or physical exertion, and that lost by excretion in urine, feces,
sweat, and by evaporation from the lungs and skin.

Water Quality. Water quality is an important consideration to achieve optimal
water intake and acceptable cattle performance. The importance of water quality
cannot be overstated. While the amount of water intake is determined by a number
of previously identified factors, water quality will dictate if cattle will consume the
water.

pH. Water pH is a measure of the acidity or alkalinity. Water below pH 7 is
considered acidic, whereas above pH is considered alkaline. Cattle will tolerate
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water of pH 6.5 to 8.0. The pH of water can influence taste, corrosive potential,
efficiency of chlorination, and numerous other properties.

Salinity (Total Dissolved Solids). For fresh water, salinity and total dissolved
solids (TDS) are equivalent. Salinity/TDS is the amount of dissolved salts in the
water. The salinity/TDS measures primarily sodium chloride, but can include
carbonates, nitrates, sulfates, calcium, magnesium and potassium. Hard water, per
se, is not detrimental to livestock unless the water has a high level of salinity.

Nitrates and Nitrites. The performance and reproduction of cattle can be
affected by nitrates in water. While nitrates (NO3) are not toxic, when the nitrate is
converted to nitrite (NO,) toxicity occurs. Nitrates enter the rumen and are converted
to nitrites which then enter the bloodstream. Nitrites affect the red blood cells' ability
to transport oxygen. Death occurs from suffocation due to lack of oxygen.

Contaminants and Toxic Elements. Water from certain sources may contain
toxic levels of some minerals. Contamination can originate from numerous sources
including mining slag, old dipping vats, improper disposal of batteries, or other
sources of metals. Table 4 lists several mineral contaminants and their upper

recommended limits.

Alkaline Soil Conditions

Alkaline soil, sometimes called “sweet soil” by gardeners, usually contains
plenty of calcium, sodium and magnesium salts. Alkaline soils can cause problems
in many plants, especially when the pH is above 8.0. Alkaline soil is more common
in arid or desert conditions and in areas where limestone formations are common.
Soil pH is easily tested with an at-home kit or through a private lab. Once alkaline
soil conditions are diagnosed, gardeners can work to lower pH levels over time.

What Is Alkaline Soil? Neutral soil has a pH of 7.0. Soils with pH levels above
7 are considered basic or alkaline. A pH of 6.0 to 7.2 is ideal for most plants, but
many plants are able to grow well in alkaline soils with a pH of up to 8.0. The pH

scale is logarithmic, so that a pH of 8.5 is 10 times more alkaline than a pH of 7.5.
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Alkaline soil is one of the environmental conditions that can seriously affect plant
health. It is easily diagnosed through soil testing.

Causes. Alkaline soils have a number of causes. Soil alkalinity can be affected
temporarily by soil amendments with acid-forming ingredients or permanently by
the basic characteristics of the soil and underlying rock types. Alkaline plant
materials increase soil pH over time. Large deposits of naturally occurring lime act
as a buffer to keep soil pH in the alkaline range. Arid or desert conditions, in which
water evaporates quickly, increase the salt content of soil, leaving it more alkaline
over time.

Associated Problems. Soil pH is important because it affects soil structure,
plant growth, nutrient availability, metal toxicity and soil bacteria. Soil pH affects
the solubility of nutrients present in the soil. Most nutrients are more soluble in acid
conditions and less available in alkaline conditions. One of the most noticeable
problems is iron deficiency caused by alkaline soils. There is often plenty of iron
present in alkaline soils, but it is not soluble and therefore not available for use by
the plant. Leaves turn yellow, the plant is stressed and it eventually dies if the
deficiency is not addressed.

Solutions. The easiest solution to alkaline soil is to choose plants that love
alkaline conditions. Modifying soil pH depends on the causes of alkalinity and the
underlying rock structure of the site. In mildly alkaline soils, the addition of peat,
sphagnum peat moss or other organic matter lowers soil pH over time. Highly
alkaline soils that are also high in sodium benefit from the addition of gypsum.
Leaching out high salt content is beneficial, but it does not change the pH enough
by itself. Elemental sulfur slowly oxidizes, lowering soil pH slowly. Mix elemental
sulfur into the soil at a rate of up to 1 pound per 100 square feet each year. Acidifying
fertilizers and liquid acidifiers act more quickly, but their effects are temporary. In
highly alkaline soils it may not be possible or practical to change pH levels quickly.
In these cases, gardeners can benefit from using raised beds where soil conditions

can be easily controlled.
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Apple (Malus domestica)

Apple (Malus domestica), fruit of the domesticated tree Malus domestica
(family Rosaceae), one of the most widely cultivated tree fruits. The apple is a pome
(fleshy) fruit, in which the ripened ovary and surrounding tissue both become fleshy
and edible. The apple flower of most varieties requires cross-pollination for
fertilization. When harvested, apples are usually roundish, 5-10 cm (2—4 inches) in
diameter, and some shade of red, green, or yellow in colour; they vary in size, shape,
and acidity depending on the variety.

Apple varieties, of which there are thousands, fall into three broad classes:
cider varieties; cooking varieties; and dessert varieties, which differ widely but tend
to emphasize colour, size, aroma, smoothness, and perhaps crispness and tang. Many
varieties are relatively high in sugar, only mildly acidic, and very low in tannin.
Apples provide vitamins A and C, are high in carbohydrates, and are an excellent
source of dietary fibre. Apples are eaten fresh or cooked in a variety of ways and are
frequently used as a pastry filling, apple pie being perhaps the archetypal American
dessert. Especially in Europe, fried apples characteristically accompany certain
dishes of sausage or pork.

Malus species are native to the temperate zones of both hemispheres. Apples
were eaten by the earliest Europeans. Improved selections had been made, and
varieties were recognized more than 2,000 years ago. Hundreds of varieties were
recognized in Europe before the settlement of the Americas. As the wave of
settlement moved across North America, it was accompanied by the distribution of
seedling apple varieties, perhaps by Indians and trappers, certainly by itinerants who
became local legendary figures, the most prominent being Johnny Appleseed (John
Chapman), a professional nurseryman who planted apple trees extensively in Ohio
and Indiana.

Since the apple requires a considerable period of dormancy, it thrives in areas
having a distinct winter period, generally from latitude 30° to 60°, both north and
south. Northward, apple growing is limited by low winter temperatures and a short

growing season. The soils in which apple trees grow must be well drained; fertilizers
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can be used if the yield is not high enough. Rolling hilltops or the sloping sides of
hills are preferred because they provide “air drainage,” allowing the colder, heavier
air to drain away to the valley below during frosty spring nights, when blossoms or
young fruit would be destroyed by exposure to cold.

Scions of desired varieties are commonly grafted onto hardy nursery seedlings
of about 18 months of age; orchard planting follows one or two years later.
Management during the six to eight years before appreciable apple production is
reached may consist of little more than protection from competing vegetation and
pests. Careful attention to pruning is required, however, especially during the first
five years, so that the main scaffold branches will be well distributed along the trunk
and to prevent development of weak crotches, which can break under heavy fruit
loads. With mature trees, a rigorous spraying regime must be followed to protect
against insect pests and possibly to delay spring development, to thin young fruit,
and to hold the autumn drop of ripening fruit to a minimum.

Apple varieties that ripen during late summer are generally of poor quality for
storage. Varieties that ripen in late autumn may be stored for as long as one year,
however. For long holding, temperatures only slightly above the freezing point of
the fruit are generally desirable. Apples may also be stored in inert gases or in

controlled atmospheres.

Noninfectious diseases

Even if it were possible, a world without pathogens would not be diseasefree.
Many animal diseases are caused by noninfectious factors such as an animal's
environment, genetics, and nutrition. Heatstroke, for example, occurs when an
animal is forced to endure high temperatures without access to water, adequate
ventilation, or suitable shade. A common scenario involves an animal that has been
locked inside a car without air-conditioning during hot weather. Conversely,
extreme cold can lead to hypothermia or frostbite. Other environmental hazards

include the vast array of products humans use to eliminate pests and weeds from
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homes, farms, and gardens. For example, rodenticide, poison used to kill rats and
mice, can cause fatal internal hemorrhaging in any animal that ingests this toxic
substance. Improper use of flea powders, sprays, dips, and collars can also cause
illness. Automobile antifreeze is another well-known poison. Its sweet taste appeals
to some animals, such as cats and dogs, but consuming only a small amount can
result in death. Many plant species are also toxic to animals. Some, such as
pokeweed and yew, commonly grow in pastures and yards.

Poor feeding practices can lead to diseases such as nutritional secondary
hyperparathyroidism, a condition involving the muscles and bones of dogs that is
associated with an all-meat diet. Large, rapidly growing puppies that consume too
many calories and too much calcium can develop hypertrophic osteodystrophy, a
disease resulting in lameness. Cats need sufficient amounts of an essential aminoacid
called taurine in their diets. Without it, they may develop eye problems. Not enough
iodine intake can cause a goiter, or enlargement of the thyroid gland, in cows, horses,
and other animals.

Trauma is a leading cause of injury and premature death in animals, especially
pets that are allowed to roam free outdoors. Many animals are hit by cars or bitten
by other animals. Farm animals may be attacked by predators, or they may harm
themselves on sharp fencing or discarded nails. Untreated wounds can become
infected and cause permanent damage.

Hip dysplasia, a painful and debilitating skeletal condition, is a noninfectious
disease caused in part by heredity. Certain defects of the heart or palate, the roof of
the mouth, may also be inherited. Some animals are genetically predisposed to
diseases such as generalized demodectic mange, a skin disease caused by mites and
characterized by hair loss and scaling around the eyelids, mouth, and front legs.

An animal's immune system is designed to detect and eliminate invading
organisms. Occasionally, however, it behaves as though the animal's own body were
the attacker, and it destroys healthy tissue. Diseases caused by this response, known
as autoimmune diseases, include pemphigus foliaceous, a skin disease of dogs, cats,

and horses; and rheumatoid arthritis, a severe type of arthritis that involves
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inflammation of the joints. In the autoimmune disease hemolytic anemia, the
animal's own red blood cells are destroyed by its immune system.

Cancer exists in all animals. It is classified as either benign—that is, relatively
noninvasive and unlikely to return after treatment; or as malignant—that is,
aggressive and likely to spread. Any organ or system can be affected, either directly
or through metastasis—when cancer cells from one part of the body spread to other
areas of the body. Some forms of cancer are more widespread in animals of a
particular breed, age, or sex, and even individuals of a specific color. For example,
cancer of the mammary gland occurs more often in female animals, while melanoma,
or skin cancer, is the most frequent tumor of elderly gray horses, and
lymphosarcomas, tumors of the lymph nodes, are the most common type of specific
tumor in cats. The study of cancer, known as oncology, is a growing field in

veterinary medicine.

Fly Management on the Farm — Know your Enemy!

Fly-Management

In order to effectively manage and control fly pests, it is important to
understand the breeding habits and life cycles of the key fly pest species. With this
knowledge, you can create a specific “pest fly management” strategy. Adults are
attracted to practically all types of organic matter, especially animal feed and
manure, broken eggs, dead animals, etc.

An adult fly may live 30 days and a female can lay up to 900 eggs, usually
laid in clusters. The larvae (maggots) use the moist, organic matter as food. After
completing their development, they crawl to a drier area to pupate. The pupal stage
is a resting and development stage in which each larva develops into an adult fly.
The entire life cycle — from adult fly, to eggs, to larvae, to adult flies, to more eggs
— takes only 7-10 days in hot weather.

Know their enemies!
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Anywhere manure accumulates and stays reasonably dry, there will be an
abundance of mites and beetles that prey on all fly stages and use them for their own
reproduction. Dry manure means a more active and effective population of natural
predators and parasites. Any cultural method undertaken to manage manure and
biological methods implemented to kill flies are therefore complementary. Cultural
controls used to reduce their ability to breed can include:

Stopping water leaks promptly: check the water supply daily for leaks, cracks,
clogged lines, etc.

Managing feed storage areas: keep feed cleaned up around silos and feed bins.

Maintaining adequate ventilation: air flow through areas where manure
collects is critical to maintaining dry manure. Flies don’t like dry manure, therefore
dry manure means less fly breeding.

Letting nature take its course would be acceptable under most natural
conditions. However, high animal density in poultry, dairy, feedlot and farming
operations produce large amounts of animal waste in short periods on relatively
small areas. Fly populations can be correspondingly great. Therefore, it is necessary
to supplement natural populations of predators and parasites with commercially
produced fly parasites to increase the number of flies that are killed.

Enter — Fly Parasites

The most important natural enemy of flies is fly parasites called parasitic
wasps. These tiny insects are completely safe to humans and animals. Frequent
releases of fly parasites will reduce (and sometimes almost eliminate) fly
populations. The adult fly parasite searches fly breeding areas for fly pupae. Once
found, the fly parasite drills a hole through the armoured puparia and lays an egg on
the protected fly pupa. The parasite egg hatches and the immature wasp eats and
kills the developing pupa. After feeding on the dead fly, a new adult fly parasite
emerges from the fly puparia in about 2-3 weeks. The new parasites then search out
and kill more fly pupae. Each female fly parasite will kill about 100 fly pupae in its

lifetime.
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In summary, an adult female fly can lay up to 900 eggs within a week; an adult
female fly parasite can lay up to 100 eggs in 2-3 weeks. This is why it is important
to start your fly control program early, before the fly population explodes, otherwise

you’re continually behind the eight ball and playing catch-up, which rarely works.

The Weed to Beat all Weeds: Yellow Nutsedge

It’s ranked among the worst weeds in the world. In fact it has been categorized
as the worst weed in the world—nutsedge. It comes in purple and yellow and the
only thing that makes having nutsedge less of a problem in the Pacific Northwest is
the fact that it’s too cold for the purple variety to grow, thrive and infest fields here.
That leaves plenty of opportunity for yellow nutsedge.

Time Miller of Washington State University in Mount Vernon came to the
2015 Pacific Agriculture Show to tell farmers to be on the lookout for this incredibly
invasive weed. “If you don’t have it, don’t get it,” Miller said at the start of his
presentation. “It’s a game changer.” Nutsedge is a world-wide problem. It is so far
flung that the only place it doesn’t grow is Antarctica and it is impossible to identify
the original origins of the plant.

One of the biggest hurdles of nutsedge is its early appearance. As it sprouts it
looks like grass and can be easily overlooked as such. However, this is a plant of a
completely different family and one that is far more prolific than the grass it can
disguise itself as. To identify nutsedge, look for a triangular or VV-shaped stem and
pointed V-shaped leaves in pale green. Break the stem open to see a pith-filled core.

Perhaps part of the aggressive nature of nutsedge comes from the fact that it’s
edible. It may have been planted as a source of food. However, it may be a chicken
and egg issue where the nutsedge may have been explored as a food item in African,
Asia and Europe because it was found everywhere. In these regions the weed is
roasted, eaten raw and even made into a processed and packaged drink.

The ingenuity of making use of the weed doesn’t make it valuable and it is far
from a good crop choice. It’s the exact opposite according to Miller. “We expect it

in tropical and subtropical climates, but certain biotypes can handle cool climates,”
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Miller noted. Unlike grass, the nutsedge can reproduce via basal bulbs and rhizome
tubers. The tubers will start to grow about four to six weeks after the shoots emerge
which happens in early growing seasons (June) as it is stimulated by high levels of
nitrogen and longer days.

Tilling the soil will also stimulate germination, but it is a beneficial strategy
as once the sprouts begin, they can be tilled again or sprayed. Miller recommends a
regular schedule of attack. “Every three weeks till. Infrequent tilling is not good,”
he said. “Or spray, then wait one week, then till.” Consistent cultivating and cutting
down of the weed will gradually diminish the finite plant energy and while you will
continue to see new shoots, eventually the tubers will expire. The constant battle to
deplete the energy will also prevent the production of its massive amounts of tubers.
On the flip side to longer days which stimulate sprouting, tubers are stimulated by
shorter days and the weed can create up to 7,000 tubers in just one year from a single
plant. “Tubers can survive three or more years, but if you can knock it down in year
one, you will be way ahead,” said Miller. This is essential to battling the weed as the
tubers can sprout many times before their energy is depleted enough to prevent

further growth.

Nutrient Cycling in Grazed Pastures

Grazing cattle retain only a small portion of ingested nutrients compared to
the amount excreted in feces and urine. Approximately 70%-90% of the nitrogen
(N), phosphorus (P), and potassium (K) ingested as feed (forage and/or supplement)
are recovered in excreta and urine. Therefore, nutrients can be recycled back to the
pasture through animal excreta and represent an important source of N, P, and K for
forage crops. In low-input systems, nutrients recycled through animal excreta may
be responsible for up to 70% of annual pasture production. Research has shown that
nutrient cycling in grazed pastures can result in greater forage productivity and
persistence, compared to hay production or unharvested forage. However,

distribution of excreta in the grazing pastures is often not uniform. A significant
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proportion of the nutrients may be concentrated in relatively small areas, generally
near shade and water resources where cattle congregate.

Grazing management is important for improving nutrient distribution and
availability in grazed pastures. Rotational stocking with short grazing intervals often
results in more uniform nutrient distribution than continuously stocked pastures.
Research has also shown that intensifying pasture use by increasing stocking rates
significantly affects excreta distribution, nutrient cycling, and redistribution in soils.
Nutrient recycling is often accelerated at high stocking rates because forage
utilization is high and results in less plant litter. Plant litter plays a minor role in
nutrient cycling because mineralization rates of excreta are faster than for plant litter.
Thus, using grazing management that promotes more uniform distribution of
nutrients can potentially reduce fertilizer requirements and the risks associated with
nutrient buildup in the soil, especially when stocking rates are high.

Nutrient distribution in a pasture may also change with livestock tolerance to
solar radiation, particularly in warm climates. Cattle breed and coat color may
interact with environmental conditions, and can affect pasture utilization and
nutrient redistribution patterns. In this regard, Brahman cattle spent less time under
shade than non-Brahman cattle, and Holstein cows with predominantly black coats
spent 20 min/day more time under shade in Florida compared to predominantly
white-coated cows. Because there is a correlation between time spent in a particular
pasture area and the number of excretions, the more time the cattle spends under the
shade, the greater the nutrient concentration in that area. Therefore, less excreta is
deposited in the remaining pasture. This finding also correlates with increasing air
temperature or the temperature-humidity index.

Another important pathway for nutrients to be recycled in grazed pastures is
through plant material. It is important to emphasize that grazing animals and plant
litter are not a source of nutrients to the pasture. Grazing animals and plant litter are
actually pathways for nutrients to be recycled within the pasture system. Senescent
plant material and litter are returned to the soil, and over time they become part of

the soil organic matter. The relative contribution of plant litter versus animal excreta
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in terms of nutrient cycling will depend on the stocking rate. Under high stocking
rates, more nutrients are recycled through animal manure, while at low stocking

rates, nutrient turnover through plant litter may be favored.

Pasture Aeration

Aeration—a process by which soil is mechanically disturbed—is commonly
used to renovate established pastures with the objective of increasing forage
production. Aerator machines include coulters, which make narrow slits in the soil,
rollers with spikes that make indentations in the soil, and prongs, which function like
a mini - subsoiler. These machines can also be used for purposes other than pasture
aeration, such as for weed control and for incorporating fertilizer, lime or seeds of
annual, cool-season forages.

Although the main objective of aerating pastures is to reduce soil compaction
and increase water infiltration, it is unlikely that soil physical problems will occur in
areas of pastureland in Florida. Instead, soil compaction is most likely to occur in
areas of continuous and intense traffic of heavy machines or in heavy-texture clay
soils, but this is not a common situation in pastures and hayfields in Florida. In
addition, well managed, established pastures often exhibit dense root systems, which
can prevent soil compaction.

After long periods of drought, the surface of the soil becomes apparently
harder, and sometimes this situation is confounded with soil compaction. The
apparent “hardness” of the soil surface after prolonged dry periods is a natural
characteristic of the soil, also known as soil aggregation, and is not expected to have
detrimental effects on forage production. After soil moisture is restored, due to
rainfall or irrigation, soil often returns to its adequate physical condition.

Testing for soil compaction may be done with a penetrometer. However,
because penetrometer values are highly affected by soil moisture, any determination
regarding soil compaction should also be based on visual observation of the forage
root system, including consideration of whether the roots' growth is restricted, as

well as consideration of soil moisture and changes in soil density.
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Pasture aeration can also result in a fast “green up” of forage; when soil is
disturbed, it releases organic matter and nutrients to the plants. However, the benefits
of the nutrients released after aeration are only temporary and are not expected to
improve forage production in the long run.

The question, therefore, remains; does pasture aeration increase forage
production? Several studies with different types of aerators have been conducted in
different states, and the results of these studies were quite variable.

Water infiltration rates and penetrometer values (compaction) were affected
immediately after the treatment, but not at three, six, or 12 months after aeration.
Soil moisture affected penetrometer values (a measure of soil compaction) for all
aeration treatments. In this study, aeration did not increase bahiagrass yields of the
13-yr old pasture, and bahiagrass yields of the 40-yr old pasture were reduced after
aeration. These results indicate that, regardless of the aerator machine used, aeration
has no benefits on bahiagrass production and, in some cases, can potentially reduce

forage yields.

Strawberry

Strawberry (genus Fragaria), genus of more than 20 species of flowering
plants in the rose family (Rosaceae) and their edible fruit. Strawberries are native to
the temperate regions of the Northern Hemisphere, and cultivated varieties are
widely grown throughout the world. The fruits are rich in vitamin C and are
commonly eaten fresh as a dessert fruit, are used as a pastry or pie filling, and may
be preserved in many ways. The strawberry shortcake—made of fresh strawberries,
sponge cake, and whipped cream—is a traditional American dessert.

Strawberries are low-growing herbaceous plants with a fibrous root
system and a crown from which arise basal leaves. The leaves are compound,
typically with three leaflets, sawtooth-edged, and usually hairy. The flowers,
generally white, rarely reddish, are borne in small clusters on slender stalks arising,

like the surface-creeping stems, from the axils of the leaves. As a plant ages, the root
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system becomes woody, and the “mother” crown sends out runners (e.g., stolons)
that touch ground and root, thus enlarging the plant vegetatively. Botanically, the
strawberry fruit is considered an “accessory fruit” and is not a true berry. The flesh
consists of the greatly enlarged flower receptacle and is embedded with the many
true fruits, or achenes, which are popularly called seeds.

The cultivated large-fruited strawberry originated in Europe in the 18th
century. Most countries developed their own varieties during the 19th century, and
those are often specially suitable for the climate, day length, altitude, or type of
production required in a particular region. Strawberries are produced commercially
both for immediate consumption and for processing as frozen, canned, or preserved
berries or as juice. Given the perishable nature of the berries and the unlikelihood of
mechanical picking, the fruit is generally grown near centres of consumption or
processing and where sufficient labour is available. The berries are hand picked
directly into small baskets and crated for marketing or put into trays for processing.
Early crops can be produced under glass or plastic covering. Strawberries are very
perishable and require cool dry storage.

The strawberry succeeds in a surprisingly wide range of soils and situations
and, compared with other horticultural crops, has a low fertilizer requirement. It is,
however, susceptible to drought and requires moisture-retaining soil or irrigation by
furrow or sprinkler. Additionally, the plants are susceptible to nematodes and
pathogenic soil fungi, and many growers sterilize the soil with chemicals such as
methyl bromide prior to planting. Runner plants are planted in early autumn if a crop
Is required the next year. If planted in winter or spring, the plants are deblossomed
to avoid a weakening crop the first year. Plants are usually retained for one to four
years. Runners may be removed from the spaced plants, or a certain number may be
allowed to form a matted row alongside the original parent plants. In areas with
severe winters, plants are put out in the spring and protected during the following
winters by covering the rows with straw or other mulches.

Wild strawberries grow in a variety of habitats, ranging from open woodlands

and meadows to sand dunes and beaches. The woodland, or alpine, strawberry can
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be found throughout much of the Northern Hemisphere and bears small intensely
flavourful fruits. Common North American species include the Virginia wild

strawberry and the beach, or coastal, strawberry.

Rabbit Nutrition and Feeding

The level of protein in the diet necessary to meet the needs of the rabbit for
growth, gestation, lactation, body tissue repair and fur depends on the quality of that
protein. The quality of protein is in turn related to the amino acid make-up, which
influences the level of protein required. In terms of amino acids, a well-balanced diet
may contain as little as 15 percent protein, whereas most practical and economical
diets contain 15 to 20 percent protein.

Fiber

Rabbits are not the most efficient utilizers of dietary fiber. Therefore, as the
fiber content increases in the feed, there is a decrease in the digestible energy;
consequently, rabbits have to consume more feed to provide for body functions.
There is no dietary recommended fiber level, but most feeds contain from 14 to 20
percent fiber.It has been suggested that the dietary fiber level is related to diarrhea
problems, but no conclusive evidence is available. It is typically recommended that
fiber levels be increased with health challenges and/or poor management. With good
management, fiber levels can be reduced, which has the effect of increasing the
energy level.

Fat

Dietary fat provides a source of concentrated energy and essential fatty acids.
Rabbits can utilize high levels of dietary fat (10 to 20 percent), however most
commercial feeds contain only two to three percent. If high levels of fat are added,
feed consumption will decrease. Therefore, other nutrient levels will need to be
increased to compensate for the resultingly lower intake. Be aware that additional
weight gain from higher fat levels in the diet may not offset the added cost of the fat.

Minerals
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Calcium and Phosphorus — Calcium and phosphorus are major constituents
of bone and teeth. Calcium has a role in blood clotting and muscle contractions.
Phosphorus is a component of protein, lipids and carbohydrates and functions in
their metabolism. Dietary levels of calcium at 0.8 to 1.0 percent and phosphorus at
0.5 to 0.8 percent are satisfactory for growth and reproduction.

Rabbits should not be fed more phosphorus than calcium because it can induce
bone abnormalities, as do deficiencies of calcium and phosphorus.

Salt — Salt is a source of sodium, an essential component of body fluids. Salt
can be provided at 0.5 percent of the diet or given as a salt spool. Sodium levels in
the water may need to be taken into account.

Magnesium — Magnesium is an essential constituent of bone and teeth and is
present in all body cells and soft tissues. The magnesium requirement is low (0.06
percent) and can be supplied by forages in the diet. More complete feeds contain 0.2
percent magnesium. Magnesium deficiency can cause retarded growth as well as fur
and weight loss.

Iron and Copper — Iron and copper are essential for blood formation. A
deficiency of either can cause anemia and the loss of fur pigmentation. Dietary levels
of six parts per million (ppm) copper and 40 ppm of iron are adequate for growth
and hemoglobin formation.

Zinc — Zinc is involved with many body enzyme systems that are responsible
for growth and maintenance of tissue. A requirement has not been determined but it
IS required and a diet that contains 20 to 50 ppm appears adequate. A deficiency in

this important mineral may result in poor growth, loss of fur and dermatitis.

Irrigation techniques
Irrigation has been around for as long as humans have been cultivating plants.
Man's first invention after he learned how to grow plants from seeds was probably a

bucket. Ancient people must have been strong from having to haul buckets full of
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water to pour on their first plants. Pouring water on fields is still a common irrigation
method today — but other, more efficient and mechanized methods are also used.

Flood (furrow) irrigation. Early man would have used this «low-tech» method
of irrigating crops — collect water in a bucket and pour it onto the fields. Today, this
is still one of the most popular methods of crop irrigation. The system is called flood
irrigation — water is pumped or brought to the fields and is allowed to flow along the
ground among the crops. This method is simple and cheap, and is widely used by
societies in less developed parts of the world as well as in the U.S. The problem is,
about one-half of the water used ends up not getting to the crops. Traditional flood
irrigation can mean a lot of wasted water!

Drip Irrigation. For irrigating fruits and vegetables this method is much more
efficient than flood irrigation. Water is sent through plastic pipes (with holes in
them) that are either laid along the rows of crops or even buried along their rootlines.
Evaporation is cut way down, and up to one-fourth of the water used is saved, as
compared to flood irrigation.

Spray Irrigation. Spray irrigation is a more modern way of irrigating, but it
also requires machinery. This system is similar to the way you might water your
lawn at home - stand there with a hose and spray the water out in all directions. Large
scale spray irrigation systems are in use on large farms today. These systems have a
long tube fixed at one end to the water source, such as a well. Water flows through
the tube and is shot out by a system of spray-guns.

A common type of spray-irrigation system are the center-pivot systems. They
work in the same way you might water your yard. If you placed a faucet in the center
of your yard, you could take a hose, punch holes all along it, and attach a spray gun
at the end. Turn the water on, pull it tight, and start spraying (water is also spraying
from the holes in the hose at the same time). While you are spraying you are also
walking around in a circle (with the faucet at the center of the circle). Using this
method you can get a very large circle of lawn watered with just a short hose.

Better spray irrigation. By use of traditional spray irrigation, water basically

IS just shot through the air onto fields. In the dry and windy air of the western U.S.,
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a lot of the water sprayed evaporates or blows away before it hits the ground.
Another method, where water is gently sprayed from a hanging pipe uses water more
efficiently. This method increases irrigation efficiency from about 60 percent

(traditional spray irrigation) to over 90 percent. Plus, less electricity is needed.

Management Concerns for the Pregnant Doe

There are a number of critical management concerns with the pregnant doe
that need to be addressed in an effort to minimize potential health problems and
ensuring good subsequent milk production. Like the dairy cow, the dairy goat udder
requires a minimum period of a «time-offy», usually 4 to 6 weeks, to allow the
mammary gland to undergo a process of involution. During this period milk
secreting cells degenerate and are absorbed. With the subsequent commencement of
lactation, remaining milk secretory cells proliferate to initiate milk production where
cell number is directly proportional to milk yield. By some unknown mechanism,
dry period length affects the proliferation of these cells; inadequate dry periods result
in reduced cell number and milk yield. Short dry periods as well as inadequate late
gestation nutrition, may also have a negative impact on quantity and quality of
colostrum produced.

A stress free and uncontaminated environment should be provided for the doe
ready to kid. Maternity areas should be clean, well-ventilated, quiet and provide
secure footing. Potential pathogen exposure should be minimized by cleaning,
sanitizing and resting maternity areas between kiddings. Wet, muddy, or manure
coated maternity areas increase exposure to pathogens responsible for retained
placenta, metritis, mastitis and kid septicemia.

Preventive management practices such as foot trimming, dry treatment for
mastitis prevention, vaccinations and parasite control should be completed. Work
with your veterinarian to tailor the appropriate protocols that best match your animal,

environment and management needs.
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Pregnant does should gain between 15 and 40 Ibs of body weight due to fetal
growth over the late gestation period. However, the pregnant doe should maintain
an adequate level of body condition (fat). Body condition at kidding plays a pivotal
role in determining subsequent health, productive, and reproductive performance.
Moderate body condition is essential for support of milk production in early
lactation, when milk energy output exceeds feed energy intake (i.e., negative energy
balance), and to initiate reproductive cyclicity. Either extreme in body condition
(emaciated or obese) results in reduced milk yield, increased health disorders, and
impaired fertility. In comparison to the dairy cow, dairy goats should have slightly
lower body condition scores. This is a result of goats laying down more internal fat
relative to external fat. Evaluate pregnant does at 8 weeks prior and kidding time for
body condition. Ideally, the doe should have moderate body condition (3.0 ona 1
[thin] to 5 [fat] scale) and maintain this condition throughout late pregnancy.

As a goat approaches kidding, it is absolutely essential that she continues to
receive her entire allotment of required nutrients to prevent any predisposition to
periparturient metabolic disease. Dairy cows that were more predisposed to
periparturient disease have been shown to have a greater decline in DMI prepartum
than nonaffected cows. As discussed above, dietary nutrient density needs to be
adjusted to compensate for a decline in DMI. Goats that are within 8 weeks of
kidding will need to be separated from lactating and early pregnant does in order
that they receive the appropriate diet (i.e., quality forage plus 0.5 - 1 Ib concentrate)

to meet their increasing pregnancy requirements.

Combine harvesters

Combine harvesters are used to harvest various crops. The combine harvester
cuts the crop, threshes it, separates the grain from the straw and chaff.

The mechanism of a combine harvester can be divided into three sections.

They are cutting, threshing and finally separating the grain from the straw and chaff.
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To cut the crop a reciprocating tyre cutter bar is used. There is a divider at
each side of the cutter bar. It separates the crop to be cut from that which will be left
for the next round. The crop is cut while held against the cutter bar by the reel. After
the crop is cut, the reel directs it to the cutter bar platform. The reel is one of the
main parts of a combine harvester.

It has tines which can be angled to provide better cutting of the crops. A large
auger moves the crop to the centre of the platform. By means of tines the auger
directs the crop to the main elevator which lifts the crop to the threshing mechanism.

The threshing mechanism consists of a front beater, a heavy rotating drum, a
concave, and a rear beater.The main elevator is used to lift the crop to the front
beater. It delivers the crop to the drum and concave. The front beater increases the
speed of the crop as it moves to the drum.

Some combines do not have a front beater. In these combines the work of the
front beater can be done by the main elevator.

Threshing takes place between the drum and concave. There are spaces
between the concave bars, so the threshed grain can fall through on the grain pan.
To reduce the speed of the crop as it leaves the cylinder is the task of the rear beater.
The rear beater is the part of the threshing mechanism which both reduces the speed
of the crop and directs it to the separating mechanism. To separate the grain from
the straw is the main function of this mechanism. The separating mechanism consists
of two parts: the straw walkers and the grain sieves.

The grain is separated from the straw by the rising and falling action of the
straw walkers. They are driven by two crankshafts. The grain separated from the
straw moves through the straw walkers and is directed to the grain pan under the
concave.

The separating unit is used to sort the grain and chaff on the grain pan. This
unit consists of two sieves and a fan. The vibrating action of the sieves separates the
threshed grain. The fan provides a flow of air to keep sieves clean.

The harvested grain is directed to the grain tank. Big combines have an auger

in the grain tank to provide the proper flow of the grain.
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Grain tank capacities vary from 1 to 50 tonnes. A high capacity auger is used

to deliver the threshed grain from the grain into a trailer.

The Next Generation of Wind Energy

Vertical axis turbines provide a compact alternative. Considering wind
energy but don’t have the space for a large turbine? Utility-scale models aren’t the
only option that can turn gusts and breezes into renewable power. Unlike its taller
cousins, a vertical axis wind turbine (VAWT) has a compact footprint and can be
installed on rooftops or a corner of your property. This design flexibility makes it a
suitable alternative for urban locations where a traditional turbine is out of the
question.

Spinning with benefits. Though first designed in the late 1920s, vertical axis
turbines aren’t as widespread as other renewable technologies. While modern
engineering has ironed out some design challenges, commercial adoption has been
eclipsed by systems with more established track records, namely horizontal axis
wind and solar.

Vertical axis turbines come in two basic forms — those with S-shaped scoops
or ones with blades that resemble an egg beater. Either version is omnidirectional,
meaning they can accept breezes from any direction, says Paul Schneider, vice
president of marketing for CGE Energy, a provider of wind solutions. This is a
significant advantage over horizontal turbines, which must be facing into the wind
to spin.

“Efficiency-wise, the capacity of these turbines approaches that of utility-
scale models,” says Ryan Gilchrist, assistant director of business development for
Urban Green Energy (UGE), a turbine manufacturer. “While not as high, the output
is still high enough to gain strong economic returns.” Though payback is variable
depending on generation, utility rates, and quality of siting, owners can expect a 5-
to 15-year payback, Schneider notes.

The petite stature, lower center of gravity, and lighter design of VAWTSs also

enable installation possibilities that simply can’t be achieved with a mega turbine.
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Those on the shorter end of the spectrum are typically placed on rooftops. Less than
30 feet high on average, their height is unlikely to interfere with aviation traffic.
Furthermore, their slim profile means that the weight can be supported by
commercial roofs. They can be installed directly above an existing building column,
though additional reinforcement may be required, explains Gilchrist.

If the roof isn’t an option, freestanding models can be located on an unused
patch of your property. These turbines can be comparable in size to a standard area
light pole or between 100-150 feet. This is still substantially smaller than utility-
scale turbines, which are typically over 300 feet tall when measuring ground to blade
tip.

Whether rotating overhead or gracing the edge of your parking lot, these
vertical axis turbines are sure to stand out. Considering that solar panels may be
obscured by parapet walls and geothermal is hidden underground, vertical axis
turbines are an eye-catching way to position your company as an environmental
leader. These turbines can also contribute to bird safety. Because the blades don’t
spin as fast and their arms are shorter than a large turbine, they are easier for birds
to see and avoid.

Lastly, access is far easier with VAWTSs. Critical components such as the
gearbox are often at ground level so no scaffolding or safety harnesses are needed to
perform routine maintenance and inspections, says Schneider. Maintenance is
similar to larger models with lubrication changes and blade cleaning. Some

manufacturers also offer service contracts.

Conventional milk has more minerals

Milk from organic farms has a lower concentration of elements like zinc,
iodine and selenium than milk produced by conventional farming methods.

The discrepancy is due to the absence of mineral substances in the diets of the

cows reared. According to researchers, animals on organic farms should have their
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diets supplemented with natural sources of iodine such as seaweed, because it is a
very important element for children and pregnant women.

The concentration of nutrients in animal food products is linked to the diets of
the animals reared. Conventional production methods provide mineral diet
supplements, while in organic farming animals depend on the mineral content in
soil, which may not be sufficient.

For this reason, researchers at the University of Santiago de Compostela
compared the mineral and toxic elements of organic and conventional milk taken
from over thirty farms located in the northeast of the Iberian Peninsula.

The results demonstrated that mineral element content in organic milk is low
compared with conventional milk, although no differences were found in the
quantity of toxic compounds such as cadmium, which were also detected in very low
concentrations.

“Levels of the elements that are typically supplemented in the diets of
livestock in conventional systems — particularly iodine, copper, selenium and zinc —
are higher than those found in organic milk,” Marta Lopez, researcher at the
University of Santiago de Compostela and co-author of the study, explains to SINC.
In the researcher’s opinion, the fact that organic milk contains lower levels of
elements such as copper and zinc is not a problem because milk is not the primary
source of these elements in our diets.

“lodine is another matter,” Lopez goes on to clarify. “The contribution of
iodine to our diets in countries like Spain is covered by iodised salt; in other
countries, like England, with milk. In Spain the lack of sufficient iodine in some
kinds of milk is especially relevant for children, due to the importance of iodine in
neurological development, but also to people with diets low in salt.”

lodine is necessary for the metabolism, especially during pregnancy and
infancy. lodine deficiency can cause scurvy, which has historically been a big
problem the world over, particularly in populations at a distance from the coast, who
did not eat much fish, and so milk and its derivatives were the primary source of
iodine.
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Seaweed as an alternative source. Nevertheless, according to Lopez, the
most relevant aspect of the study is that it brings this limitation to light and enables
organic production to be improved. “There are natural sources of iodine that can be
incorporated into the diet. We are trialling the use of seaweed as a source of iodine
and have had good results,” she affirms. In addition, the scientists found that mineral
content is higher in winter, which is when dietary supplementation is greater, as a
result of the reduced availability of grass.

In any case, although one might draw the conclusion that conventional milk
1s more nutritious in terms of minerals, Lopez is cautious: “Organic milk may have
lower content of certain minerals, but it has other properties that are much more
beneficial than those of conventional milk.”

X-rays help yields & pollution

Researchers at Lancaster University are using X-rays to help farmers increase
yields and cut water pollution following an unexpected discovery in a pea and bean
crop.

Plant and Soil Scientists hope to combine two new technologies to provide a
rapid “same day” measurement of soil phosphorus availability, enabling farmers and
growers to make more informed decisions about fertiliser application. The move to
develop this technique came about following an unexpected discovery by Dr Shane
Rothwell, as part of his PhD studies at Lancaster University.

Dr Rothwell noticed that, contrary to expectations, pea and bean crop yields
were sometimes decreased by up to 30 per cent when they were treated with
recommended levels of lime — despite the fact that application of lime is expected to
to improve the availability of plant nutrients.

He demonstrated that the reduced crop growth was associated with lower plant
phosphorus content but existing ways of measuring the phosphorus in soil available
for plant uptake were not picking up on the problem. Consequently, developing a
test to more accurately predict soil phosphorus availability following liming would

benefit farmers and the environment, preventing waste and pollution.
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The new method will combine two different technologies — the Diffusive
Gradients in Thin Films (DGT) technique that was developed by Professor Hao
Zhang at Lancaster, and portable x-ray fluorescence spectrometry.

Phosphorus is an important plant nutrient. But there is widespread concern
that repeated fertiliser applications to UK agricultural soils are causing phosphorus
“leakage” to the environment due to drainage below the crop rootzone and surface
runoff, which can pollute waterways and cause eutrophication of streams and rivers.

Lead scientist Professor Hao Zhang of Lancaster University said: “This
research represents an exciting opportunity to develop new technologies that will
make a real difference to how farmers manage phosphorus fertiliser applications to
their crops.” This new research — funded by Biotechnology and Biological Sciences
Research Council (BBSRC) and Natural Environment Research Council’s (NERC)
Sustainable Agriculture Research Innovation Club (SARIC) — aims to create an
effective test to plug the gap.

Agronomist Dr Ian Dodd of Lancaster University said: “Current methods
available to growers for establishing crop phosphorus availability and fertiliser
application rates need to be brought up to date. By involving farmers in this research
via UK wide field trials we can establish the potential for this technology in real
world scenarios.

“We hope this work will lead to the development of a commercial service that
will allow farmers to make better informed decisions enabling them to more
precisely and sustainably manage phosphorus on their land.” The work will be
trialled at Myerscough College under a collaborative research arrangement between
Myerscough and Lancaster. The LEC research team includes Dr Shane Rothwell, Dr
lan Dodd, Dr Ben Surridge, Professor John Quinton and Professor Hao Zhang.

As part of the project, Lancaster researchers will also work with Dr Martin
Blackwell, Rothamsted Research, to mine an existing data set that has measured
phosphorus concentrations within drainage water from the North Wyke Farm
Platform, to determine if the regular liming programme has mitigated phosphorus

losses from the landscape.
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More carbon dioxide good for forests

While carbon dioxide concentration in the atmosphere increases, forests
enhance their water use efficiency: They can take up more gas without losing more
water. According to long-term measurements at many forest locations in the
northern hemisphere, stomata on leaf surfaces react to more carbon dioxide, which
is an example of the strategies of ecosystems to cope with changes. The study of
researchers from the USA and KIT is now reported in the journal “Nature”.

In the course of photosynthesis, plants bind carbon dioxide from the
atmosphere. While the carbon dioxide is taken up through the open stomata of their
leaves, water vapor is released. The ratio between the transpired water and bound
carbon, so-called water use efficiency, is an indicator of the ecosystem’s function
and plays a key role in the global water, energy, and carbon cycle. For the first time,
a team of scientists, including the Head of the Atmospheric Environmental Research
Division of the KIT Institute of Meteorology and Climate Research, Professor Hans
Peter Schmid, has now studied the exchange of water and carbon in the ecosystem
by means of long-term field measurements.

In cooperation with colleagues from Harvard University, Ohio State
University, Indiana University, and the USDA Forest Service, Schmid evaluated
measurements of seven forest locations in the Middle West and North East of the
USA and compared them with 14 other forest locations in the northern hemisphere.
The forests represent three compositions that are typical of the temperate and cold-
temperate zone of the northern hemisphere. No active forest management measures
are taken. Evaluation of the measurements reveals a significant increase in water use
efficiency in the past two decades. To explain this development, the researchers
analyzed various hypotheses.

Apart from the increase in the carbon dioxide concentration, they also
considered factors like the increasing availability of nitrogen, changes of the
vegetation structure by growth, mechanical and thermal coupling between the crown

and the atmosphere, and long-term deviation of measurement systems. The scientists
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found that the increased water use efficiency can be attributed to a strong fertilizing
effect of carbon dioxide. When the concentration of carbon dioxide in the
atmosphere increases, the trees partly close the stomata on the leaf surface in order
to keep the carbon dioxide concentration inside the leaves largely constant.

“This shows that forests sensitively react to changes of the environment,”
explains Professor Hans Peter Schmid, who conducts research at KIT’s Campus
Alpine in Garmisch-Partenkirchen. “Ecosystems have strategies to cope with
climate change and to use their resources efficiently.” According to Schmid, the
increase in water use efficiency of the forests exceeds the assumptions made on the
basis of theoretical studies and models. As a result of the increased water use
efficiency, the plants need less water in spite of an increased photosynthesis on the
ecosystem level. In Schmid’s opinion, the results obtained so far from the still
ongoing study suggest a shift in the water and carbon budget of the vegetation on
Earth.

“Probably, the role of stomata on the leaf surface in the interaction between
forests and the climate has to be reevaluated and established vegetation-climate
models need to be revised.” The long-term behavior of ecosystems subject to climate
change and the development of appropriate measurement methods are among the

central activities of IMK-IFU on KIT’s Campus Alpine.

Winter Injury On Blueberries

Blueberries can be adversely affected by four different types of cold
temperature stress. The first issue is cold winter temperatures. Even the cold hardy
blueberry varieties we would recommend for this area can be damaged at
temperatures below negative 25°F. Depending on where you are, some of you may
have seen temperatures that cold this winter. If you haven’t planted yet, you can
guard against this to a degree if you choose a site where the cold air can drain away

from the plants and if you plant cold hardy varieties.
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The second and somewhat counterintuitive cause is moisture stress. In the
winter soil moisture is frozen and the air tends to be dry. Add wind, and the buds
and plant tissue can become desiccated, especially if the plants are not insulated by
snow cover. Choosing shorter stature varieties and pruning your plants shorter when
they get excessively tall will help with this by keeping the buds closer to the ground.
A wind break may also help as long as it doesn’t prevent air drainage.

A third issue is temperature fluctuations. Blueberries have a chilling
requirement, once that requirement is met, if the temperatures rise the plants will
start to come out of dormancy. If the temperatures drop again the plant is now more
susceptible to cold than it was when it was still dormant. We haven’t had that many
warm days, so hopefully that is not an issue this year. Avoiding steep planting sites
with southern exposure can minimize this risk.

The fourth issue and the one that is an even bigger issue for tree fruit, is the
risk of a late frost just when the plants are flowering. Blueberry flowers can be
damaged by temperatures below 28°F. Again, one way to guard against this issue is
to plant on a site with good air drainage. It’s also useful to know that flowers on
small short diameter stems will open before the flowers on large diameter stems. If
frost during flowering is a common occurrence for you, prune for larger diameter
stems to try to get your plants to flower as late as possible. Other than that, we can
only cross our fingers the temperatures don’t drop while the plants are flowering.

So if winter injury has occurred, what are the symptoms to watch for? In most
cases the damage won’t be obvious right away. The tips are more susceptible than
the lower sections, so you may see some canes with dead tips. This tends to be even
more noticeable in raspberries. The plants will also sometimes leaf out in the spring
and appear fine, and then all of a sudden some of the canes just seem to collapse.
While there are other things that can cause this, winter injury is a common cause. It
means that the roots were damaged but not killed. They had enough vigor to get the
plants started, but as the leaves matured and the berries started to form, the plant
began to demand more resources than the weakened roots could provide. Proper

pruning aimed at not allowing the plants to become over grown may help with this.
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Tomato tips for tolerating the heat

Tomatoes are a warm-season crop that can be adversely affected by excessive
heat, said a University of Illinois Extension horticulture educator. “Temperatures
that rise above 92 degrees during ripening can cause reduced fruit flavor, color, and
texture,” said Andrew Holsinger.

Because excessive heat is difficult to avoid, Holsinger explained that variety
selection can be an important strategy in the fight for good fruit. “Proper cultural
practices can help tomatoes tolerate the heat and produce a more bountiful harvest,”
he said.

Tomatoes are usually pruned to provide good vine growth and structure when
they are of an indeterminate growth habit. Holsinger said pruning should be done
when shoots are small to avoid severe pruning. Removal of pruned shoots and culled
fruits can benefit the health of your tomatoes by preventing disease, he pointed out.
“It is very important to know the fruiting habits of tomatoes. Determinate and semi-
determinate varieties will not need to be pruned with the exception of all suckers
(growth found between the main stem and the leaf) below the first flower cluster,”
Holsinger noted.

Proper pruning allows for adequate light and air penetration. Another method
of increasing air circulation is allowing for adequate spacing of the plants. Plants
that are spaced too closely are prone to disease. Maintaining consistent and even
watering to ensure adequate soil moisture (approximately 1 inch per week during
the growing season) is advised for a variety of reasons, Holsinger said. Proper soil
moisture can help reduce the effects of blossom end rot—a condition caused by a
deficiency of moisture and calcium to developing fruits.

Physiological leaf roll is another condition that is especially evident with
persistent hot and dry weather. “Indicators of physiological leaf roll are an upward
cupping of the leaves that progress to an inward rolling of the leaves. Usually the
lower leaves are first affected and then the condition progresses up the plant. This

condition, however, has not been shown to affect yield,” Holsinger said.
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Red color in tomato fruit does not form when temperatures are above 86
degrees. When temperatures rise above 90 degrees, another physiological condition
called yellow shoulder can occur. This condition causes yellow or green tissue under
the peel of uniform ripening tomato fruit. “Mulching is a beneficial practice that can
help conserve moisture and moderate soil temperatures. Cultural practices that are
started early allow for benefits later in the season,” Holsinger noted.

“Optimal growth and fruiting is provided by optimal environmental and
cultural conditions. Extreme growing conditions, such as excessive heat, can be
somewhat counteracted with precaution and the practice of protecting the fruit by
providing shading or evaporative cooling. Using shade cloth above tomatoes can

reduce solar radiation and provide a cooler environment,” he added.

Planting iris

Late summer through early fall is the best time to divide and plant bearded
iris, according to Elizabeth Wahle, University of Illinois Extension horticulture
educator.“Growers need to allow four to six weeks following flowering for rhizomes
to fully develop before digging and dividing,” Wahle said. “That’s why most iris
plant sales are held later in the growing year and why nurseries don’t ship bare-root
plants until mid- to late-summer.”

A question arises about potted irises available throughout the season in many
garden centers—should gardeners wait until late summer to early fall to plant them?
“It’s not necessary to wait,” Wahle explained. “Containerized iris can be planted
immediately. Usually containerized plants are divisions from clumps dug and
divided the previous fall, then allowed to overwinter prior to shipment to nurseries
this spring.”

Whether iris was planted as a bare-root rhizome or as a potted plant,
eventually the clump will need to be dug and divided, according to Wahle. “Cultivars
vary in growth rate, but on average, a gardener can expect three or more fan increases

9

each year from each ‘mother’ rhizome,” she said. “Some cultivars are slow to
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increase with less than three fan increases whereas others rapidly multiply the
mother rhizome by a factor of eight or more.

“Most gardeners find it necessary to dig, divide, and replant new divisions
every three to four years. A gardener should definitely have a plan in place for where
new iris rhizome divisions will go before digging, whether that be a new patch of
ground or maybe a gift to a friend,” she added.

Wahle suggests digging one clump at a time to avoid mixing up cultivars.
Once the clump is dug, cut away individual new rhizomes from the mother rhizome
with pruning shears or a knife. Discard the old mother rhizome. “Each new division
will look like the original rhizome you planted,” Wahle said. “Cut the leaves back
in an arrow or inverted ‘v’ shape, with the point centered about four to five inches
above the rhizome.”The rhizome divisions are then ready to plant. Irises grow best
where they will receive six to eight hours of direct sunlight, Wahle said. Soil should
retain uniform moisture but still be well drained.

Plant spacing can vary. “It really depends on how often you want to dig and
divide. The closer you plant, the sooner plants grow together and need to be divided.
Plants spaced 12 to 18 inches apart allow a gardener to put off division for three to
five years. Planting less than 12 inches apart will accelerate the process to every two
to three years,” Wahle explained.

Like most garden plants, bearded iris benefits from fertilization. Avoid using
fertilizers high in nitrogen, which results in succulent leaf growth and fewer flowers.
Wahle said products such as bone meal or a 6-10-10 fertilizer are effective.
“Fertilizer can burn the rhizomes so it should be applied around but not directly on
the plants,” she cautioned.

There are two times during the active growing season when bearded iris
should be fertilized. For existing clumps, the first application is about six to eight
weeks prior to flowering, which for much of Illinois is between mid-March and mid-
April. The second application should be just after transplanting or, for any existing

clumps not being dug, in mid-summer.
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Slugs Sliming Corn

Slugs are soft-bodied, legless, slimy, and grayish or mottled gastropods —
relatives of snails, clams, and other aquatic animals. Their length, depending on
species, can reach up to 4 inches, but is usually 1/2 to 1-1/2 inches long. Build-up of
slug populations is greatest in no-till systems and weedy fields, because the optimum
conditions for slug survival (wet soils, lots of residue) are most likely to occur under
these conditions. Juvenile slugs, which are present now, will continue to increase in
size, as will their appetite. Fortunately, their feeding on crops is due to slow down
soon, as sun shines and temperatures increase, along with quicker growth of the crop
out of the danger period.

Both corn and soybeans can be significantly damaged by this nocturnal pest.
Their mouthparts cause a scraping type of damage, where the top layer of leaf tissue
is removed. On corn, slugs feed on the surface tissue of leaves resulting in narrow,
irregular, linear tracks or scars of various lengths. Severe feeding can result in split
or tattered leaves that resembles hail damage. Soybean damage is not as predominant
on the foliage, but rather on the hypocotyl and cotyledons. Given good growing
conditions, plants usually outgrow slug damage once the crop is up. Most damage
and stand losses by slugs occur when fields are too wet to plant and seed slots are
not properly closed. In this situation, slugs can be found feeding on the seedlings
within the slot, day or night. That is really a worst case scenario, and pretty
uncommon. But once the growing point of corn or soybeans is injured, plant
recovery is unlikely.

Control of slugs is difficult, if not impossible. Disruption of their environment,
I.e., tillage, is typically not an option, especially on long-term no-till or highly
erodible land. A metaldehyde-pelleted bait is labeled and available for use. However,
spreading the pellets evenly over the field or damaged areas is another matter; a
commercial mechanical dispenser is one possibility. Field trials at Ohio State have
shown good results when the pellets are evenly distributed. With the significant cost
and difficulty of application, consider these baits only as a last resort to protect crop

stands in high slug populated areas. Remember that time is on your side — as the
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season advances, the risks of slug damage decrease with increasing temps and crop
growth.

Where replanting is necessary from slug damage, one should strongly
consider lightly tilling the area first, or at least a zone tillage for the seed row. This
should help dry the area and break-up and bury crop residue. This will discourage
further slug activity. Granular, liquid, and seed-applied insecticides are ineffective
against slugs, as they are able to “over-slime” them, not a technical term. Bt corn
has no effect on slugs. Home remedies, such as spraying plants at night with liquid
fertilizer (high salt concentration), have proved futile and are obviously impractical

for most large-scale plantings.

Beef cattle feed

Beef cattle can utilize roughages of both low and high quality, including
pasture forage, hay, silage, corn (maize) fodder, straw, and grain by-products. Cattle
also utilize nonprotein nitrogen in the form of urea and biuret feed supplements,
which can supply from one-third to one-half of all the protein needs of beef animals.
Nonprotein nitrogen is relatively cheap and abundant and is usually fed in a grain
ration or in liquid supplements with molasses and phosphoric acid or is mixed with
silage at ensiling time; it also may be used in supplement blocks for range cattle or
as part of range pellets. Other additions to diet include corn (maize), sorghum, milo,
wheat, barley, or oats. Fattening cattle are usually fed from 2.2 to 3.0 percent of their
live weight per day, depending on the amount of concentrates in the ration and the
rate at which they are being fattened. Such cattle gain from 2.2 to 3.0 pounds (1.0 to
1.4 kilograms) per day and require from 1.3 to 3.0 pounds (0.6 to 1.4 kilograms) of
crude protein, according to their weight and stage of fattening. Up until the early
1970s, when the practice was prohibited, fattening cattle were given the synthetic
hormone diethylstilbestrol as a supplement in their feed or in ear implants. The use
of this synthetic hormone results in a 10 to 20 percent increase in daily gain with

less feed required per pound of gain. Synthetic vitamin A sources have become so
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cheap as to permit the use of 10,000 to 30,000 International Units per day for cattle
being fattened for market (finished) in enclosures bare of vegetation (drylots) used
for this purpose. The economics of modern cattle finishing encourages the use of all-
concentrate rations or a minimum of roughage, or roughage substitutes including
oyster shells, sand, and rough plastic pellets. Corn (maize) silage produces heavy
yields per acre at a low cost and makes excellent roughage for beef-cattle finishing.

Beef cows kept for the production of feeder calves are usually maintained on
pasture and roughages with required amounts of protein supplement and some grain
being fed only to first-calf heifers or very heavy milking cows. Most beef cows tend
to be overnourished and may become excessively fat and slow to conceive unless
they happen to be exceptionally heavy milkers. Most pregnant cows go into the
winter in satisfactory condition and need to gain only enough to offset the weight of
the fetus and related membranes. They can therefore utilize coarser roughages,
having a total daily crude protein requirement of from 1.3 to 1.7 pounds (0.58 to
0.76 kilograms). Daily vitamin A supplement at the rate of 18,000 to 22,000
International Units per cow is advisable unless the roughages are of a green, leafy
kind and the fall pasture has been of excellent quality. Feed requirements for bulls
vary with age, condition, and activity, from 2.0 to 2.4 pounds of crude protein per
day; from 25,000 to 40,000 International Units of vitamin A; and during breeding
periods nearly the same energy intake as calves or short yearlings being finished for
market, the main feeding requirement being to prevent their becoming excessively
fat.

All cattle require salt (sodium chloride) and a palatable source of both calcium
and phosphorus, such as limestone and steamed bone meal. Most commercial salts
carry trace minerals as relatively cheap insurance against deficiencies that

occasionally exist in scattered locations.

Inoculation of Legumes
Legumes have the ability through a symbiotic relationship with rhizobia

bacteria to fix nitrogen from the air in a form that is available to the plant. This
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process fixes enough nitrogen to completely meet the needs of the legume for
nitrogen. For this process to take place, the plant roots of the legume must be infected
by rhizobia bacteria that are specific for each species of legumes. In many soils,
rhizobia bacteria are present to infect the plant roots, particularly if the same legume
species has been grown in the field in the recent past. However, a general
recommendation is that all legumes be inoculated with the proper rhizobia species
at seeding. Inoculation is very inexpensive and thus provides good insurance that the
plant will have adequate nodulation and thus good nitrogen nutrition. The inoculant
must be specific for the legume being planted. Since the inoculant contains living
bacteria, the inoculant should be kept in a cool dry place. The best storage place is
in a refrigerator. The worse place to store inoculant is on the dashboard of a truck
because heat and direct sunlight will kill the bacteria. Finally, all inoculants have an
expiration date. After this date the inoculant may not have adequate live bacteria to
do an adequate job of inoculation. Always be sure to check this date before using an
inoculant.

Inoculant can be applied in several ways. The most common method is to mix
the inoculant with the seed just before planting. A sticker may be used to ensure that
the seed is well coated with inoculant. Some seed is pre-inoculated when purchased.
The same handling precautions hold for pre-inoculated seed as for the inoculant
itself. Another way inoculant is commonly applied is by direct soil application. In
this method the inoculant is applied in a granular form through an insecticide or
fertilizer box on the seeder. Fluid preparations of inoculant can be directly applied
by spraying them in the seed row. Fluid seeding, where the seed is suspended in
liquid fertilizer and sprayed on the prepared seed bed, has also become popular. It is
important with this method of seeding that the seed not be left in contact with the
fertilizer solution too long, because the prolonged exposure can reduce the
effectiveness of the inoculation.

pH is extremely critical for this symbiotic relationship between the legume
and the rhizobia to be successful. Thus establishing a soil pH between 6.5 and 7.0 at

seeding is critical. It is sometimes recommended that nitrogen fertilizer be added at
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seeding time to take care of the needs of the legume until it is adequately nodulated
to meet it nitrogen requirements. Generally, this has been found to be unnecessary.
In fact, adding nitrogen from fertilizer or manure can reduce nodulation.

For grass forages some nitrogen, 20 to 40 Ibs. per acre, should also be applied
at seeding. An additional 30 to 50 Ibs. of nitrogen can be applied in the late summer
of the seeding year if production warrants. In no-till seedings in sod, such as pasture
renovations, no nitrogen should be applied at planting. Nitrogen applied in these
situations will stimulate the existing grasses and can provide too much competition

to the new seeding resulting in a seeding failure.

Smart Oil and Gas Field

The industry is already experiencing an increased difficulty in extracting oil
from the ground and it’s only becoming harder. It’s physically impossible to have
employees check every well in person, thus there is a need to implement the Smart
Oil and Gas Field.

In order to monitor and ensure equipment in remote oil and gas fields is
proficient, companies must first install infield sensors and controllers. The
installation of these smart field devices in pipes and wellheads allow companies to
not only capture data, but also classify, quality check and filter it in the field.
Companies can also control processes, taking into account all variables captured
from the field in real-time. Data transmitted directly to both onshore and offshore
facilities is the result of preprocessing and analysis of information made by these
smart field devices.

Due to the drastic amount of data received from the thousands of smart
devices, it needs to be processed and quality checked by automated workflows.
This integrated, real-time data from the field allows companies to update and
optimize simulation models and algorithms resulting in automated best practices. In

short, infield controllers and sensors enable companies to measure and quality
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check more data per second, classify it, and create a hierarchy of problems in order
to schedule necessary interventions.

The Smart Oil and Gas Field presents an integrated, technically sound way of
working, making information available to all relevant personnel through intelligent
and customizable dashboards that support collaborative work environments. This
allows companies to deviate from secluded and separate fields of information by
connecting data and people, leading to risk-mitigated decision making and safer
operations. Every company needs to understand how its wells are operating. By
installing controllers and sensors, companies can remotely supervise a well and
control data quality-checks from the origin of the data. With these smart devices in
place, companies can identify a well’s precise operating conditions, such as its
pressure, temperature, and type of fluids, and use this information to update models
and make real-time decisions.

With immediate response times a result of this data integration, companies can
prevent mechanical damage in equipment, constantly protect their
reservoirs, minimize failure risk and ultimately, avoid deferred production. Due to
the dynamic nature of an oil reservoir, it is possible that a well can begin operation
in non-optimal conditions. In this instance, an alarm would immediately notify
operators to take control of the situation. Operators could then analyze the well and
identify a new set point for optimal operating conditions, using it to develop a
workflow that will help avoid the scenario from happening in the future. Immediate
response times translate to more efficient and smarter operations.

The goal of smart fields. The intent of the Smart Oil and Gas Field is to
maximize the value of production and increase profitability, while reducing
operating costs and the use of industrial services. The integrated and automated data
from sensors, simulated models and controllers provide reliable diagnostic tests,
enable measurable improvements, and implement a favourable environment to plan
and schedule phases of production.

In utilizing the Smart Oil and Gas Field, companies preserve the energies and

talents of its personnel, allowing employees to focus on valued assignments, critical
58



explorations and decisions that directly benefit the company. By empowering
employees, companies reduce response times, risks and ultimately, the bottom line

while simultaneously pushing industry innovation forward.

Anti-Lock Brake Systems

Antilock braking systems are closed-loop control devices that prevent wheel
lock-up during braking and as a result vehicle stability and steering is maintained.
System components include: a wheel- speed sensor, a hydraulic modulator and an
Electronic Control Unit (ECU) for signal processing and control and triggering of
the signal lamp and of the actuators in the hydraulic modulator (Bauer, et al, 2000).
ABS functions by detecting the onset of wheel lock-up, due to a high braking force,
and then limiting the braking pressure to prevent wheel lock-up. The ECU
recognises the wheel lockup as a sharp increase in wheel deceleration. Braking force
is reapplied until the onset of wheel lockup is again detected at which point it again
reduces the brake force ina closed loop process. The cyclic application and reduction
of braking force ensures that the brakes operate near their most efficient point and
maintains steering control. This cyclic application is also responsible for the
pulsating that a driver feels through the brake pedal when the system is activated.

When the driver applies the brake, brake slip increases and at the point of
maximum friction between tyre and road surface the limit between the stable and
unstable range is reached. At this point any increase in brake pressure will not
increase the stopping force; as fun her brake pressure is applied the friction reduces
and the wheel tends towards skidding. On a wet or icy surface the degradation in
friction will be large as the wheels lock-up, whereas on a surface such as dry bitumen
the degradation in braking force will be relatively small. The practical result is that
vehicle stopping distances with locked wheels are similar to those where ABS is

operating on dry bitumen, and much larger on wet surfaces.
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The advantage of ABS that is most publicised is that it gives the driver the
ability to steer during emergency braking. In a vehicle with a conventional braking
system as the wheels tend towards lock-up, the lateral friction that enables steering
reduces greatly and approaches zero when fully locked. By preventing wheel lock-
up lateral friction between the road surface and the tyre is maintained at a high level,
as a result of which vehicle steering control in ABS fitted vehicles is maintained
during emergency braking.

Types of ABS. There are a number of different Anti-lock Brake Systems. The
first and most advanced is a four- channel, four-sensor system, which has a speed
sensor on each wheel and separate valves to control brake pressure to each wheel.
Another is the three-sensor, three-valve system, which has a speed sensor and
controlling valve for each of the front wheels and a single channel and valve to
prevent lock-up of both rear wheels. The most basic system is the single-channel,
single-sensor system that operates on both rear wheels. This system is most

commonly fitted to trucks or pick-up trucks.

The LASAR electronic ignition system

Developed and certified in the early to mid 1990s, the LASAR® electronic
ignition system is arguably the first step in an aircraft piston engine revolution. This
system digitally processes engine speed (rpm), manifold pressure (MP), cylinder
head temperature (CHT), and system health to increase engine performance without
compromising safety or reliability.

There are five parts to the LASAR® system. The three main components are
the computer controller and two dual mode magnetos. "Dual mode™ refers to the
mag's two operating modes: automatic and backup. The fourth piece of the system
is a low voltage wiring harness used for communication and power distribution
between the controller, magnetos, and the airframe. The fifth component is the high
voltage wiring harnesses. Slick's high voltage harnesses are the only secondary
harnesses currently certified with LASAR®. The controller is the brain of the

system.
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The controller makes decisions based on manifold pressure, rpm, cylinder
head temperature, ignition switch position, and monitors its own health as well as
that of the airframes' power source and the magnetos. After sensing all these
parameters and verifying that they are valid, the controller compares this data to an
empirically derived look-up table, then triggers the magneto coils to fire at the
optimum advance, duration, and energy. These decisions are made in approximately
10 milliseconds (that's faster than you can blink your eye).

The optimum advance, duration, and energy level are determined through
dynamometer testing at the engine manufacturer. For each engine family, an engine
1s tested with a LASAR® system. The engine is set up for a particular power setting
(MP and RPM) while the ignition is advanced. As the ignition advances, the
horsepower increases until the optimal point is reached for that particular power
setting. These peak power points make up the engine personality map (EPM) and
are different for each engine family. This ensures optimal performance on each
LASAR® application.

The control box can be installed essentially anywhere in the aircraft but is
designed to be installed on the firewall. In cases where the firewall is too congested,
it can be mounted in the engine nacelle with Adel clamps. Some technicians mount
the controller in the cockpit and run the low voltage harness wires through the
firewall. In this case, grommets and sealant are required for a professional looking
installation.

The installing technician can choose from two methods of tapping and
plumbing a pressure line. The controller is shipped with a cylinder fitting that easily
replaces an existing plug on the engine. For aircraft with a manifold pressure gauge,
teeing off the existing hose is acceptable provided the pressure is dampened by using
the fitting provided with the controller. Depending on where the controller is
mounted, it will be necessary to route approximately 2 feet of standard rubber hose.

The magnetos are externally similar to the standard Slick magnetos used
today, but internally are different. Internally, the new magnetos contain a printed

circuit board (PCB) and an RPM sensor (left magneto only) along with the
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traditional magneto components. A relay is mounted on the PCB which is
mechanically biased to the closed, back-up position. When the controller is
commanding electronic ignition, the relay is electrically pulled open, which removes
the backup contact points from the ignition circuit and gives the controller complete

control of the ignition event.

Tillage Systems

Tillage is the preparation of land for planting. Depending on the cropping system
to be used, the soil may be tilled every year, or it may never be completely tilled. The
more often it is tilled, the more subject the soil is to erosion. For years, the standard
tillage method has been to turn under residues with a moldboard plow and then to till
the soil to a shallow depth with a disc harrow or other implement to prepare the seedbed.
In recent years, however, conservation tillage techniques have become more popular,
largely because of the development of new herbicides that provide weed control without
plowing as well as the development of planters that can drill or slice through heavy
residue cover. Erosion control by leaving residue on the surface is one of the chief
benefits of conservation tillage systems. Conservation tillage includes all tillage systems
that leave at least 30% of the soil surface covered with live plants or crop residue at
planting time. It includes no-till, strip-till, and ridge-till, which are described below.

Any traffic over the land can cause soil compaction. The amount of compaction
depends greatly on how wet the soil was when it was tilled or driven on. Thus, any
reduction in the number of trips across a field with heavy machinery will reduce the risk
of compaction. It is also very important to stay out of the fields when they are wet.

In no-till planting, the crop is planted in soil that has a residue cover. The residue
may be left from a previous row crop such as soybeans or corn or from vegetation, such
as a cover crop, that was recently killed with a herbicide spray. No-till double cropping
is planting soybeans into small grain stubble immediately after harvesting the small
grain crop, usually in early July. No-till planting saves fuel because of fewer tillage trips

over the land.
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Strip-till planting is similar to no-till except that residue is cleared from a narrow
strip, the strip is tilled, and then seeds are planted in it. Usually the residue is just pushed
out of the row, leaving the same amount of total residue, but some of it could be buried
in the operation. Strip-till has the same soil requirements as no-till.

Ridge-till planting is a once-over springtime operation. Typically, the first step in
establishing this system is taken the previous year by making ridges with a disk- or
sweep-type cultivator. This is usually done when corn is 12 to 18 inches tall in early
summer or after soybeans have reached sufficient height (12 to 15 inches) that the ridged
soil will not seriously affect yield by covering up too many of the lower pods. No further
tillage is done until the planting pass the following spring. All crop residue is left in the

field, but some of it may be buried when ridges are formed.

Accumulative Roll Bonding

ARB is a cutting edge technique which is not yet widely commercially
employed with can be applied to gain significant improvements in properties through
a refined grain structure. The rolling procedure itself applies severe plastic
deformation to a material and then through a layered approach and repeated rolling
creates a finished product with highly advantageous property profiles.

Accumulative Roll Bonding (ARB) is an experimental severe plastic
deformation (SPD) rolling procedure, which is not employed yet as an industrial
metal working process. It is aimed at refining the grain structure of suitable metal
alloys and, therefore, increasing its yield strength. It is very well known that the flow
stress of a polycrystalline metal is directly related to the grain size or, more
generally, to any microstructural feature describing the mean distance between
dislocation obstacle (grain boundaries, high angle cell boundaries, precipitates). In
comparison with other standard rolling procedures, ARB allows a higher degree of
deformation.

The process consists in rolling, after heating at a suitable temperature, two
overlapped sheets to a given thickness reduction ratio (50% for instance). At the

suitable ARB conditions (i.e. temperature and rolling speed) a bonding interface
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forms between sheets during the deformation process, due to both a temperature and
plastic strain effect. The product of the first rolling cycle is cut in two similar sheets
which are again overlapped and rolled again by the same procedure as the first
rolling cycle.

Accumulative roll bonding is a relatively new severe plastic deformation
(SPD) process, which was originally introduced and developed by Saito et al. in
1998. The ARB process involves wire brushing of metal sheet surfaces in order to
remove the oxide layer, stacking of two sheets on top of each other and roll bonding
them together. The two sheets are generally rolled to 50 % thickness reduction and
therefore leave the rolls with the original sheet thickness. During rolling the two
metal sheets join together to form a solid body and can once again be halved, wire
brushed and roll bonded. The process can be repeated a many number of times. In
most cases, the process is repeated up to 10 times.

The process of ARB has been successfully used to produce high strength
commercial pure aluminum, Al-Mg alloy and IF steel sheets. Moreover, ARB has
also helped improve the strength of oxygen free high conductivity Cu, Ni, SS400
steel considerably. Since materials processed by ARB are mostly ultra-fine grain
materials, they possess outstanding strengths at ambient temperatures combined
with good super-plastic deformation capabilities at elevated temperatures. By virtue
of this exotic combination of properties, this group of materials hold the title

‘supermetals’.

Subway engineering

The branch of transportation engineering that deals with feasibility study,
planning, design, construction, and operation of subway (underground railway)
systems. In addition to providing rapid and comfortable service, subways consume
less energy per passenger carried in comparison with other modes of transportation
such as automobiles and buses. They have been adopted in many cities as a primary

mode of transportation to reduce traffic congestion and air pollution.
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Subways are designed for short trips with frequent stops, compared to above-
ground, intercity railways. Many factors considered in the planning process of
subway systems are quite similar to those for railway systems. Subway system
planning starts with a corridor study, which includes a forecast of ridership and
revenues, an estimation of construction and operational costs, and a projection of the
potential benefits from land development.

All subway systems have three major types of structures: stations, tunnels, and
depots. The most important task in planning a new subway system or a new subway
line is to locate stations and depots and to determine the track alignment. Subway
lines are normally located within the right-of-way of public roads and as far away as
possible from private properties and sites of importance. Because stations and
entrances are usually located in densely populated areas, land acquisition is often a
major problem. One solution is to integrate entrances into nearby developments such
as parks, department stores, and public buildings, which lessens the visual impact of
the entrances and reduces their impediment to pedestrian flow.

Design of the permanent works includes structural and architectural elements
and electrical and mechanical facilities. There are two types of structures: stations
and tunnels. For stations, space optimization and passenger flow are important. The
major elements in a typical station are rails, platform, staircases, and escalators. For
handicapped passengers, provisions should be made for the movement of
wheelchairs in elevators and at fare gates, and special tiles should be available to
guide the blind to platforms.

In both stations and tunnels, ventilation is essential for the comfort of the
passengers and for removing smoke during a fire. Sufficient staircases are required
for passengers to escape from the station platform to a point of safety in case of a
fire. The electrical and mechanical facilities include the rolling stock, signaling,
communication, power supply, automated fare collection, and environmental control
(air-conditioning) systems. Corrosion has caused problems to structures in some
subways; therefore, corrosion-resistant coatings may be required. To minimize noise

and vibration from running trains, floating slabs can be used under rails or building
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foundations in sections of routes crossing densely populated areas and in commercial
districts where vibration and secondary airborne noise inside buildings are
unacceptable.

Underground stations are normally constructed by using an open-cut method.
For open cuts in soft ground, the sides of the pits are normally retained by wall
members and braced using struts. The pits are fitted with decks for maintaining
traffic at the surface. For new lines that pass under existing lines, it is not possible
to have open cuts. In such cases, stations have to be constructed using mining
methods (underground excavation).

Many modern subway systems are fully automated and require only a minimal
staff. Train movements are monitored and regulated by computers in a control
center. Therefore, engineering is limited to the function and maintenance of the
electrical and mechanical facilities. The electrical and mechanical devices requiring
constant care include the rolling stock, signaling, communication and broadcasting
systems, power supply, elevators and escalators, automated fare collection, and
environmental control systems. Also included are depot facilities, and station and

tunnel service facilities.

Railroad engineering

A Dbranch of engineering concerned with the design, construction,
maintenance, and operation of railways. Railway engineering includes elements of
civil, mechanical, industrial, and electrical engineering. It is unique in being
concerned with the interaction between moving vehicles (mechanical engineering)
and infrastructure (civil engineering). The employment of both a load-supporting
guideway and groups or strings of connected vehicles on flanged wheels for the
transport of goods and people sets railways apart from other modes of transport.

The plan view of a railroad track is known as the horizontal alignment. It is
made up of a series of curves (arcs of simple circles), tangents (straight tracks), and

spirals joining the curves and tangents. Deviations from any of the three are flaws.
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These imperfections are corrected periodically by a technique known as lining the
track.

The side or elevation view of track, composed of a series of straight portions
and the vertical curves joining them, is known as the vertical alignment. The vertical
change in elevation, in feet, over a horizontal distance of 100 ft is the percent grade.
Because the friction coefficient of steel wheels on steel rails is low, railroad grades
must also be low, with values from zero to 1.5% fairly common. Two-percent grades
are severe, usually requiring helper locomotives. Grades that are more severe, up to
about 4%, can be surmounted only with considerable extra operating care and at
significant additional expense.

The function of rail is to guide wheels and distribute their vertical and lateral
loads over a wider area. Neither cast nor wrought iron was ideally suited to this task.
The development of steel that was three times harder than wrought iron at reasonable
cost made it possible for the weight of vehicles and therefore the productivity of
railways to increase. Rails are joined end to end by butt welding, whereby
continuous rails of over 1000 ft (300 m) in length can be produced. When laid in
track, the rails are heavily anchored to restrain movement due to temperature
changes.

Crossties play important roles in the distribution of wheel loads vertically,
longitudinally, and laterally. Each tie must withstand loads up to one-half that
imposed on the rail by a wheel. The crosstie must then distribute that load to the
ballast surrounding it. Timber crossties vary in section from 6 in. X 6 in. (15 cm X
15 cm) for the lightest applications to 7 in. x 9 in. (18 cm x 23 c¢m) for heavy-duty
track and in length from 8 ft 6 in. (2.6 m) to 9 ft (2.7 m) in length. Well-treated
hardwood ties in well-maintained track may be expected to last 30 years or more.
Timber crossties become unserviceable after time because of splitting, decay, insect
attack, center cracking, mechanical wear, and crushing. Prestressed concrete
monoblock crossties are standard in the United Kingdom and parts of continental

Europe.
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The granular material that supports crossties vertically and restrains them
laterally is known as ballast. Ideal ballast is made up of hard, sharp, angular
interlocking pieces that drain well and yet permit adjustments to vertical and
horizontal alignment. Materials that crush and abrade, creating fines that block
drainage or that cement, should not be used. Soft limestones and gravel, including
rounded stones, are examples of poor ballast, while crushed granite, trap rock, and

hard slags are superior.

Hot-Air Heating

A hot-air heating system includes air pre-heaters, in which air may be heated
by hot water, by steam (in air heaters), by heat given off by the burning of various
types of fuel (in flame air preheaters), or by electricity (in electric air preheaters); air
ducts, which deliver the air to the premises to be heated; air-supply and air-intake
grilles, through which the air is fed to the area to be heated and collected for supply
to the air preheater; and shutoff and regulating dampers in the air ducts. Air ducts,
grilles, and dampers are not necessary if the air preheater is located directly in the
area to be heated.

There are various types of hot-air heating systems, including recirculating
(return) air heating, in which all of the air supplied to the air preheater is taken from
the area being heated; and combined hot-air heating and ventilation, in which the air
supply comes partially from the area being heated and partially from outside air.
(The ratio between the recirculating and outside air volumes is adjustable over a
wide range.) Combined hot-air heating and ventilation systems that operate only on
outside air (without recirculation and return ducts) are sometimes called direct-flow
systems. Such systems are used, for example, in residential buildings, where one air
preheater serves several apartments. (In this case, a recirculating system would result
in the undesirable entry of air from one apartment to another.) Nonrecirculating hot-
air heating systems are also installed in industrial premises containing production

processes that are accompanied by the emission of noxious gases or dust. The
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transfer of air in hot-air heating systems (in both recirculating and heating-
ventilation systems) may be natural (owing to air temperature and density
differences before and after the air preheater) or mechanical. An electric fan is
installed for mechanical air transfer.

The chief advantage of a hot-air heating system over other types of central
heating is the smaller amount of metal used owing to the fact that hot-air heating
systems do not require the installation of heating equipment and piping such as that
used, for example, in hot-water and steam heating systems. At the same time, the
combined hot-air heating and ventilation system solves the problem of air exchange
in an area and sometimes, in the case of preconditioning of the air supplied to an
area (humidification, cooling, drying, and so on), the problem of air conditioning as
well. In industrial and commercial workshops, the halls of public buildings, and
buildings with a large number of rooms (in which the building structure makes it
possible to use existing spaces as passages), a hot-air heating installation can be
considerably simpler than other types of central heating.

Combined hot-air heating and ventilation systems (without recirculation) have
also begun to be used in schools and residential dwellings with four, five, or more
stories. Hot-air heating is used for single-apartment residential dwellings in the USA

and several other countries.

Lithium lon (LI-ION) Batteries

In 1991 Sony and Asahi Kasei released the first commercial lithium-ion
battery. The first batteries were used for consumer products and now building on the
success of these lithium-ion (Li-ion) batteries, many companies are developing
larger-format cells for use in energy-storage applications. Many also expect there to
be significant synergies with the emergence of electric vehicles (EVs) powered by
Li-ion batteries. The flexibility of Li-ion technology in EV applications, from small

high-power batteries for power buffering in hybrids, to medium-power batteries
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providing both electric-only range and power buffering in plug-in hybrids, to high-
energy batteries in electric-only vehicles, has similar value in energy storage.

Li-ion batteries have been deployed in a wide range of energy-storage
applications, ranging from energy-type batteries of a few kilowatt-hours in
residential systems with rooftop photovoltaic arrays to multi-megawatt
containerized batteries for the provision of grid ancillary services.

The term "lithium-ion" refers not to a single electrochemical couple but to a
wide array of different chemistries, all of which are characterized by the transfer of
lithium ions between the electrodes during the charge and discharge reactions. Li-
ion cells do not contain metallic lithium; rather, the ions are inserted into the
structure of other materials, such as lithiated metal oxides or phosphates in the
positive electrode (cathode) and carbon (typically graphite) or lithium titanate in the
negative (anode).

The term "lithium polymer (or more correctly, lithium-ion polymer) refers to
a Li-ion design in which the electrodes are bonded together by a porous polymer
matrix. Liquid electrolyte is infused into the porous matrix and becomes
immobilized, allowing the electrode stacks to be assembled into foil "pouches" that
provide geometric flexibility and improved energy density compared to cylindrical
cells. However, such advantages are less significant as the cells are scaled up to
larger capacities. (Note that there are also "lithium metal polymer' technologies, in
which metallic lithium negative is implemented with a conductive polymer to make
a solid-state battery system. Such technologies do not fall under the Li-ion umbrella
and have not yet been successfully deployed in energy-storage applications.)

Technologies with lithiated metal oxide positives and carbon negatives have
high cell voltages (typically 3.6 V to 3.7 V) and correspondingly high energy
density. These technologies have widely differing life and safety characteristics.
Cells with positive materials based on lithium iron phosphate are inherently safer
than their metal oxide/carbon counterparts but the voltage is lower (around 3.2 V),

as is the energy density. Designs with lithiated metal oxide positives and lithium
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titanate negatives have the lowest voltage (around 2.5 V) and low energy density but
have much higher power capability and safety advantages.

Li-ion cells may be produced in cylindrical or prismatic (rectangular) format.
These cells are then typically built into multi-cell modules in series/parallel arrays,
and the modules are connected together to form a battery string at the required
voltage, with each string being controlled by a battery management system.
Electronic subsystems are an important feature for Li-ion batteries, which lack the
capability of aqueous technologies (e.g. lead-acid batteries) to dissipate overcharge
energy. Safety characteristics of Li-ion batteries are ultimately determined by the
attributes of system design, including mechanical and thermal characteristics,
electronics and communications, and control algorithms, regardless of

electrochemistry.

Powertrain Control Module?

A powertrain control module (PCM), also known as the engine control unit
(ECU) or module (ECM), is an electronic device that regulates many of a vehicle's
important functions and has a direct impact on how well the car runs. It takes in
information about various systems from sensors and other sources and makes
necessary adjustments to optimize performance and efficiency. Some of the
functions governed by the powertrain control module include the fuel mixture,
ignition timing, and idle speed. It also monitors emissions and other systems and
indicates a problem by sending out a signal that activates a warning light.

Frequently called the car's "computer," the powertrain control module is like
a car's brain. It takes in information from a variety of sensors that monitor factors
including oxygen levels, coolant temperature, and throttle position. The PCM then
analyzes the information and makes adjustments when necessary to keep the
readings within specified normal ranges, i.e., parameters. This helps the engine
operate with the desired performance and efficiency.

This module also oversees several vital functions. One of these is the fuel

mixture, which is the ratio of air to gas present in the cylinders for combustion. This
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ratio needs to be adjusted depending on conditions; more fuel with less air is burned
when a car is warming up, for example. Once the engine is warm, the PCM shifts
the ratio to use less fuel.

Another function the powertrain control module controls is ignition timing.
Ignition timing is the pattern of sparks provided by spark plugs to ignite the fuel air
mixture in each cylinder of the engine. This pattern can be adjusted to cycle faster
or slower depending on conditions in the engine such as revolutions per minute
(RPM) which is how fast the engine is running. The module helps keep the ignition
timing in sync with the RPM.

Idle speed is another example powertrain control module operation. The idle
speed is how fast the engine operates when the car is not in motion. This speed can
depend on many factors such as the temperature of the engine and the amount of
work the engine must do, or the load, when the car is still. When other car systems
like air conditioning are in use, the PCM can increase idle speed to accommodate
the load.

A vital job performed by the powertrain control module is monitoring the
overall health of the car. It monitors system conditions including emissions, coolant
temperature, and oil level. When a harmful condition occurs, the PCM responds by
sending a signal that activates a warning light. It also stores a code that indicates the
problem to an auto technician. A code can be retrieved with a tool called a scanner

and provides important information for repair purposes.

Using of fossil fuels

Fossil fuels are high energy substances that are extracted from the Earth. Some
fossil-based fuels, such as coal, have been used for heating and fueling purposes for
hundreds and possibly thousands of years. Others, such as natural gasand
petroleum, rose in popularity after the Industrial Revolution to become the most

prominent forms of fuel throughout the 20th century. Fossil fuel, used to run so much
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of the world, has a heavy environmental price, compounded by the unnerving fact
that the planet is running out of reserves.

Petroleum, coal, and natural gas are by-products of geological processes deep
in the Earth. Coal is created in swamps, where plant sediment gathers over vast
periods of time and slowly turns into peat and finally to coal. Petroleum and gas tend
to form in the depths of the ocean, where the Earth cooks deeply buried organic
material over millions of years to form oil.

Fossil fuels used throughout history show a growing trend of importance, tied
greatly to human scientific understanding of energy and burning power. Fossil fuels
for powerful fires date back to ancient China, where there is evidence that
coppersmiths used coal in their forge fires. Oil may be the oldest of the fossil fuels
used as a type of petrochemical; the ancient Egyptians used oil for medical
treatments and possibly cosmetics. Native Americans, too, had fossil fuels for
waterproofing and sometimes also for medical purposes.

Until the late 19th century, whaling provided the majority of oil used for lamps
and lighting fixtures. With the devastation of the whale population, due to whaling,
the price of whale oil increased dramatically, leading many to search for alternative
lamp fuel. Petroleum, which is relatively cheap and seemed at the time to be a
boundless resource, quickly became the leading fuel for lights.

Fossil fuels used for power dates back to the Chinese coppersmiths, and
throughout the Industrial Revolution, the smoky and smoggy skies were the result
of coal-powered factories. Yet not until the development of automobiles
and aircraft did fossil fuels used for power gain their true power over the world.
Since the early 20th century, almost all transportation methods have been powered
by natural gas.

Petroleum and natural gas power homes, factories, and transportation, but also
make their way into the daily life of nearly everyone through petrochemicals. These
refined components of oil are used in thousands of household products, from plastic

items, to clothing, to medicine and cosmetics. Any product that contains propylene,
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vinyl, ethanol, glycol, butadene, or ingredients that end in xylene is a petrochemical
derived from fossil fuels.

The creation of fossil fuels used today began over 300 million years ago,
according to some experts. As science has discovered, the Earth is rapidly running
out of fossil fuels; a prospect which could be devastating to all facets of modern
existence. Additionally, fossil fuels do heavy damage to the environment and are a
main culprit in the case of human-caused global warming. Although they have
powered the world almost exclusively for a century and contributed to human society
for long before, it appears that fossil fuels will someday need to be replaced by other

energy sources.

Biomass Renewable Energy

Biomass renewable energy is energy derived usually from plant waste, such
as beet, corn, or sugarcane waste that can be used to produce ethanol fuel for cars,
aircraft, and other forms of transportation. Biomass renewable energy offers a
potentially limitless supply of energy to modern civilization, because most of the
energy derived from biomass was generated first by the sun. Renewable energies
such as those produced from biomass products are also seen as generally less
harmful to the environment, as less pollution is generated in the process of
manufacturing and using them.

Unlike fossil fuels, biomass renewable energy can also be replenished over a
short time period by simply planting more of the crop that is used to generate the
fuel or harvesting more of an otherwise unused plant from nature. It is, therefore,
dependent on proper land management. The proper use of freshwater resources
and soil conservation in a sustainable manner must be the focus of biomass energy
production if it is to be a long-term solution to growing energy needs.

In the United States, biomass renewable energy as of 2002 supplied six times
as much energy as geothermal renewable energy, solar power, and wind energy

resources combined. Estimates are that 3% of all energy in the United States is

74


http://www.wisegeek.com/what-is-xylene.htm
http://www.wisegeek.com/what-is-global-warming.htm
http://www.wisegeek.com/what-is-biomass.htm
http://www.wisegeek.com/what-is-renewable-energy.htm
http://www.wisegeek.com/what-is-sugarcane.htm
http://www.wisegeek.com/what-is-ethanol-fuel.htm
http://www.wisegeek.com/what-is-a-fossil.htm
http://www.wisegeek.com/what-is-soil-conservation.htm

supplied by biomass renewable resources. Globally, 14% of energy needs are met
by biomass fuels.

Most biomass renewable energy sources also are carbon neutral, not
contributing any net greenhouse gas emissions to the environment. This is because
the plants used initially pull carbon from the air as they grow, so that any carbon
emitted by converting them to fuels later simply balances out that reduction.
Otherwise free sources for biomass renewable energy include plant wastes, such as
wood residue from the paper and pulp industry, as well as industrial and municipal
waste. One lumber processing region of the United States produces 1,000 trillion
British Thermal Units (BTUSs) in biomass energy each year, much of this wood chips
that is burned as a energy source by local industry. Wood biomass also accounts for
over 10% of all energy production in Austria.

As of 2011, renewable energy credits for the use of biomass renewable energy
are actively promoted in 18 U.S. states that have official Renewable Portfolio
Standards (RPS) and over 29 other industrialized nations worldwide have
established tax incentive programs for renewable energy. Using biomass products
for energy production through heating and cooking is a natural part of the culture of
developing nations, with estimates that 35% of all energy production there comes
from these sources. Wood is also the most common biomass product globally for
local electrical generation. By burning wood waste for heat, steam-powered

electrical plants are fueled.

Energy Crops

Energy crops are plants grown and harvested with the specific intent to use
them as fuel. These plants are typically divided into two categories: herbaceous, such
as grasses, and woody, like trees and shrubs. Stored energy in the plants may be
accessed by direct combustion, gasification and conversion into liquid fuels. Energy
crops are generally chosen for their energy content, the ease with which they can be

grown and harvested, as well as associated end-product processing costs. The non-
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edible parts of food plants used for the same purpose are considered agricultural
byproducts, not energy crops.

Several types of grasses show potential as an energy source, with switchgrass
generating the most interest; yields are typically higher and production costs lower
than for other herbaceous plants. Switchgrass can reach full yield capacity within
three years and grows from a permanent root system, not requiring replanting for up
to 15 years. Only one-quarter the amount of water and fertilizer necessary for most
food crops is required and the grass is remarkably pest and drought resistant.
Standard farm equipment can be used to harvest switchgrass, which is baled just like
hay.

Trees and shrubs used for energy crops are not generally grown to maturity,
as lumber is not the end product. Short rotation woody crops (SRWC) are cultivated
with an expected harvest within four to ten years while fast growing hardwoods,
such as poplar and willow, can grow up to ten feet per year under ideal conditions.
Cultivated stands of trees also produce up to ten times more wood per acre than
natural forests.

The two main uses for energy crops are to generate electricity and as a raw
material for biofuelproduction. A power plant might use the crops in a steam boiler,
burning them directly or along with coal, a practice called cofiring. By the process
of gasification, biomass can be processed into syngas, a mixture of carbon monoxide
and hydrogen, or methane. Either can be used to fire steam turbines or as an energy
source for manufacturing.

Butanol, a long-chain hydrocarbon similar to gasoline, can be produced from
herbaceous plants such as switchgrass, miscanthus and elephant grass. Ethanol, an
alcohol fuel, is made from wheat, corn, sugarcane or any plant that can be used to
make an alcoholic beverage while biodiesel fuel can be made from vegetable oils
produced from energy crops such as soy, rapeseed and hemp. Lipids, or fats, in the
oil are reacted with alcohol to produce the biodiesel. Although some biofuelscan

directly power vehicles, most are used in mixture with traditional fuels.
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Primary Energy

Primary energy is any energy that exists naturally and has not been modified
into another form by human beings. Examples of primary energy resources include
both renewable resources, such as wind and solar energy, and non-renewable
resources, such as fossil fuels. When primary energy resources are processed in a
power plant or other facility, they are transformed into “carriers” or secondary
energy sources. These include fuel and electrical energy. Primary energy is a
pertinent topic for statistical analysis of energy usage because it determines the
supply of energy available for human activities.

As of 2011, the most widely used primary energy sources worldwide were
fossil fuels such as oil, coal, and natural gas. Fossil fuels produce a large amount of
energy proportional to their unit weight, making them currently the most efficient
choice for energy production. — Substances like coal and oil are produced over
millions of years from the decomposition of biological organisms. Human society
draws on fossil fuels at a much greater rate than they can be renewed, making
eventual shortages inevitable.

Alternative energy sources have been increasingly explored as options as the
supply of fossil fuels declines. Nuclear reactors generate power from uranium, a
primary energy resource found naturally in the earth. Although nuclear plants can
generate large amounts of power from small amounts of uranium, nuclear power still
only accounts for a small percentage of worldwide energy generation due to
environmental and safety hazards as well as political factors. Uranium also
technically constitutes a non-renewable resource, as it is not replenished in the earth
at a high enough rate to counteract human usage.

Solar, wind, and hydroelectric power are examples of technologies that draw
on renewable primary energy sources — energy sources that are replenished
constantly by natural processes. Biomass is another example. Energy from the sun
is sequestered in plants through photosynthesis, the biochemical process by which

plants convert sunlight to energy. When combusted, plants release this energy.
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Biofuels, solid or liquid fuels refined from plants, are secondary energy products
that make use of this principle.

As primary energy sources such as fossil fuels become more difficult to
harvest due to decreasing supply, a ratio known as energy return on investment
(EROQOI) comes into play. EROI is the ratio of the amount of energy gained from a
primary energy source to the amount of energy expended to obtain it. If it requires
more energy to obtain a resource than can be gained from it, then it is no longer
economically viable to pursue that resource, since energy will be lost in the process.
Although EROI has been criticized for oversimplifying the complex process of
harvesting energy, it remains a factor for industries and governments in determining

how to economize energy usage and invest in various primary energy sources.

Wireless Transmitter

Devices designed to exchange data without using wires require two basic
components: a wireless transmitter and paired receiver. The wireless transmitter
might broadcast using radio frequency (RF) waves, or it might transmit data on the
infrared (IR) wavelength. The paired receiver listens for the signal accordingly.
Some examples of products that use a wireless transmitter include routers,
computers, cell phones, personal digital assistants (PDAs) and wireless headphones.

The home or office wireless local area network (WLAN) includes a router
with an integrated wireless transmitter and receiver. Most routers also have a built
in modem so that a single, high-speed Internet account can be shared with all
connected computers. Instead of Ethernet cabling connecting the computers, each
machine has a wireless network card (or wireless adapter) with its own transmitter
and receiver on board. Now an individual computer can transmit a request for data,
for example, to the router, and the router can receive the request, forward it to the
right party, then transmit the return reply.

The broadcast range for a WLAN varies depending on the building (some

materials block RF signals), the hardware and the wireless standard being used, but
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generally starts at about a 300-foot (91.4m) radius. A different type of wireless
network is used to connect devices across short distances of less than 30 feet (9.1m).

Bluetooth technology is standard on most personal electronics today,
including cell phones and PDAs. Bluetooth-enabled products incorporate a wireless
transmitter and receiver to communicate with one another using Bluetooth standards.
The type of network created is called a personal area network (PAN).

Since a PAN is designed to use with battery-operated devices, it is not as
robust as a WLAN, as the strength it would take to broadcast over large distances
would drain the batteries too quickly. The advantage of a PAN, however, is that it is
extremely simple to get two devices talking to each other, with just a few clicks, and
distance isn’t an issue when sending files from one personal device to another.

Bluetooth can be used to send print jobs wirelessly from a laptop to a printer,
for example, or to send files from one cell phone to another. You might also
synchronize your PDA with your computer using Bluetooth to rid yourself of the
clutter created by a cradle or docking station. Bluetooth adapters are available for
computers and printers that don’t have this capability built in. Most adapters take
the form of a USB dongle or key, as a wireless transmitter and receiver can be very
small.

While PANs and WLANs use RF waves, wireless headphones use RF or
infrared, depending on the model. In either case the wireless transmitter is cabled
directly to the audio source, such as a television or home entertainment receiver
using auxiliary audio-out ports. The transmitter then broadcasts the stereo audio
signals wirelessly to a paired set of headphones that include a receiver. This
eliminates a cord running from the headphones to the audio source.

Wireless headphones are extremely convenient, but there are some
considerations. RF models can have problems with electrical interference, while
infrared or IR models require line-of-sight operation. Some models also have on-
board digital processing to create surround sound effects from the stereo signals fed

to the transmitter.
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Wireless products are available everywhere electronics are sold. Before
purchasing personal electronics or office equipment, you might want to check that
wireless technology is built-in, if applicable. Older or less expensive models might

not include it.

Electromagnetic Metamaterials

Electromagnetic metamaterials are compounds engineered to have unique
structural as well as chemical properties that are not natural to the materials
themselves. Nanoscale surfaces are created that can affect the metamaterial's
reaction to ordinary light, as well as other types of radiation such as microwave
radiation by the fact that the structural features are smaller in size than the
actual wavelength of radiation. Properties such electromagnetic metamaterials are
often created to display include unique dielectric effects, as well as a negative
refractive index with silver metamaterials, which could be used to make a superlens
that could resolve features a few nanometers in size or be used to view the interior
of non-magnetic objects.

While electromagnetic metamaterials have a wide range of potential
applications, the focus of much of the research into such materials as of 2011 has
been in microwave engineering for advanced antennas and other magnetic-related
systems. These artificially-structured materials are capable of developing magnetism
features in the presence of microwave fields or terahertz-infrared fields that exist
directly between the microwave and visible light range of the electromagnetic (EM)
spectrum. Such materials would otherwise be non-magnetic, and stimulating this
property in them is referred to in physics as creating Left Handed (LH) behavior.
Creating such a behavior in non-magnetic devices would be instrumental in the
manufacture of advanced filters and beam-shifting or phase-shifting electronics.

The uses of metamaterials would further miniaturize electronics components,
as well as make circuits and antennas more selectively receptive or impervious to

various bands of the EM range. An example of one application for a finer level of
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control over electromagnetic waves would be in global positioning system (GPS)
technology that could transmit or block a more precise positioning signal than is
currently possible in military targeting and jamming environments. This enhanced
ability is made possible by the fact that electromagnetic metamaterials are an
artificially-structured material form that both interacts with and controls ambient
electromagnetic waves, making the materials both transmitters and receivers.

The types of metamaterials that demonstrate these properties have structural
features engineered at the scale of the angstrom, or at a size of about one-tenth of a
nanometer. This requires joint efforts by several fields of science to build such
materials, including physics, chemistry, and engineering
in nanotechnology and materials science. Gold, silver, and copper metals, as well as
plasmas and photonic crystals are materials that have been used in constructing such
electromagnetic metamaterials, and, as the science progresses, uses of metamaterials
finds increasing applications in the field of optics. It is theorized that eventually a
form of electromagnetic invisibility field could be generated by such metamaterials,

where visible light could be bent around them to conceal their presence.

Uses of a Barometer Altimeter

A barometer altimeter, also known as a barometric or pressure altimeter, is
used to measure air pressure, which can help the user forecast short-term weather
changes and altitude. These devices are commonly used by hikers, pilots, and the
operators of weather stations, who need both types of information. Barometer
altimeter technology can be found in watches, global positioning system (GPS)
devices, aircraft cockpit instrumentation, and weather balloons using radiosonde
equipment, which take measurements in the Earth's atmosphere.

Recreational Use. Hikers and climbers often use barometer altimeters with
topographical maps to determine their location using the altimeter setting. As a
person moves higher above sea level, the air pressure falls; the barometer in the

device can measure these changes and provide the user's altitude based on a
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reference point, usually sea level. Changes in the weather can also cause air pressure
to rise or fall, however, so altitude measurements are really only accurate when the
weather is consistent.

When the user is not changing his or her altitude, a barometer altimeter can be
used to predict the weather. A rapid drop in air pressure, for example, indicates that
a low pressure system is approaching. This type of change is often associated with
rain and other bad weather, so a pressure drop indicates that a hiker or camper should
find shelter.

Barometer altimeters are commonly found in sports watches, hand-held GPS
devices, and similar tools. Hybrid GPS/barometer altimeters are a popular choice for
outdoor activities because, unlike watches with similar functions, hand-held models
often allow users to display both altitude and weather functions at the same time.
GPS is not always accurate when it comes to the user's altitude, and it requires a
clear line of sight to the sky to receive information, so in the event of poor reception,
the barometer provides back-up altitude readings. Such devices often allow users to
maintain a log of their routes or at least periodically record altitudes.

Commercial and Professional Uses. Flight regulations require many aircraft
to have an instrument that provides the plane's altitude at any given time, and
barometer altimeters are typically used because GPS readings are not accurate
enough. Altimeter readings are usually based on the barometric pressure of the
outside air in comparison to a set reference point at sea level. Changes in weather
conditions require pilots to adjust their altimeter, since low or high pressure air
masses can affect the readings. Commercial and military aircraft have radar
altimeters which monitor altitude by emitting radio signals that bounce off the
ground and back to the aircraft's receiver, which gives the distance between the plane
and the surface of the ground rather than the height above sea level.

Picking and Using a Barometer Altimeter. There are various product models
available for those looking to purchase their own barometer altimeter, and the wide
range of features can be a bit daunting. Factors to consider when making a purchase

may include the altitude range the device can measure, the increments at which it
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takes measurements, weather forecast alarms, and the style or materials of the
device. People who plan to use the device for hiking or orienteering may want one
that also includes a compass, thermometer, GPS or other features. Some models can

be linked to a computer, so that measurements can be downloaded and saved.

Growing and Gardening in Sandy Soil

Organic Matter in Sandy Soil. For gardens and plots with sandy soil, you need
to add humus yearly, several months ahead of the planting season—in a series of
applications. This will allow the soil to stabilize and be colonized by beneficial
microorganisms like ecto and endo mycorrhizae needed by 95% of all plant life.

The best source of organic matter for sandy soil is green manure, fast growing
plants that are just as quick to rot. Such plants like clover, vetch, oats, young weeds
or plants, and nettles of any kind- tilled and turned over—enhance the soil with
necessary plant food. Other sources of green manure also include poultry manure
(sans bedding), peat moss,compost, old sawdust, sod, straw, native peat and other
garden refuse.

The Extension Laboratory at the University of Massachusetts in Amherst
advises an application rate of green manure at six to seven cubic yards per 1,000
square feet. That’s about a 2-inch coating of organic matter spread across the topsoil
or about 5-6 inches of total surface soil when mixed.

The soil amendment must be methodically integrated by spading, forking or
plowing in to allow it to settle for several months before sowing or planting. If
there’s no time or money is tight for a one-time amendment, targeted application of
organic matter can be done on flower beds, vegetable gardens and the immediate
root zone of shrubs and trees.

Mulching Sandy Soil. Mulches help the soil retain water during hot, dry
seasons. In sandy soil, apply mulch after transplanting and when the plants are all
ready growing. A layer of mulch 2 inches deep could also be applied annually, in

late autumn when plant growth has stopped, particularly for perennials and shrubs.
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Watering Sandy Soil. Since sandy soil is a poor medium for water storage,
watering plants more frequently and at shorter intervals will go a long way in
keeping soil moist. Soaker hoses and drip irrigation systems have shown best results
and more frugal use of water for this soil type.

For water-hungry plants like tomatoes, one trick that you could do when
planting them in sandy soil is to bury pine logs approximately three feet beneath it.
When the wood breaks down, it’ll slow down water drainage. At the same time, the
decayed matter adds nutrients to the soil.

Ideal Plants for Sandy Soil. Of course, the best way to growing in sandy soil
is still in planting sand-loving or dry condition-tolerant plants. Here’s a list:

e Trees: eastern white pine and red cedars.

e Common shrubs: Japanese barberry, Siberian pea shrub, flowering
quince, gray dogwood, common smoke tree, and privets.

e Ornamental vines: trumpet vine, Oriental and American bittersweet,
winter creeper, trumpet and Hall’s Japanese honeysuckle, and hardy
grapes.

e Blooms: blanket flower, California poppy, cleome, crape myrtle, and
lavender.

e Other plants: artemisia, euphorbia, oregano, perennial flax, Russian

sage, Rosemary, thyme, and tulip.

How to grow asparagus

Planting. Select and prepare your asparagus bed with care—this crop will
occupy the same spot for 20 years or more. It can tolerate some shade, but full sun
produces more vigorous plants and helps minimize disease. Asparagus does best in
lighter soils that warm up quickly in spring and drain well; standing water will
quickly rot the roots. Prepare a planting bed about 4 feet wide by removing all

perennial weeds and roots and digging in plenty of aged manure or compost.
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To plant asparagus crowns, dig trenches 12 inches wide and 6 inches deep (8
inches in sandy soil) down the center of the prepared bed. Soak the crowns in
compost tea for 20 minutes before planting. Place the crowns in the trenches 1% to
2 feet apart; top them with 2 to 3 inches of soil. Two weeks later, add another inch
or two of soil. Continue adding soil periodically until the soil is slightly mounded
above surface level to allow for settling.

Maintenance. Apply mulch to smother weeds, which compete with the young
spears and reduce yields. Carefully remove any weeds that do appear. Water
regularly during the first 2 years after planting. As asparagus matures, it crowds out
most weeds and sends long, fleshy roots deep into the earth, so watering is less
critical. Fertilize in spring and fall by top-dressing with liquid fertilizer (such as
compost tea) or side-dressing with a balanced organic fertilizer.

Leave winter-killed foliage, along with straw or other light mulch, on the bed
to provide winter protection. Remove and destroy the fernlike foliage before new
growth appears in spring; it can harbor diseases and pest eggs.

Pests. Healthy asparagus foliage is necessary for good root and spear
production. Asparagus beetles, which chew on spears in spring and attack summer
foliage, are the most prevalent problem. The 1/4-inch-long, metallic blue-black pests
have three white or yellow spots on their backs. They lay dark eggs along the leaves,
which hatch into light gray or brown larvae with black heads and feet. Control by
hand picking; spray or dust seriously infested plants with insecticidal soap. These
methods also control the 12-spotted asparagus beetle, which is reddish brown with
six black spots on each wing cover. Asparagus miner is another foliage-feeding pest;
it makes zig-zag tunnels on the stalks. Destroy any infested ferns.

Defects. Avoid asparagus rust, which produces reddish brown spots on the
stems and leaves, by planting resistant cultivars. Minimize damage from Fusarium
wilt, which causes spears, leaves, and stems to be small with large lesions at or below
the soil line, by purchasing disease-free roots and using good garden sanitation.
Crown rot causes spears to turn brown near the soil line. Prevent crown rot by

planting in raised beds, maintaining good drainage, and keeping soil pH above 6.0.
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Harvesting. Don’t harvest any spears during the first 2 years that plants are in
the permanent bed. They need to put all their energy into establishing deep roots.
During the third season, pick the spears over a 4-week period, and by the fourth year,
extend your harvest to 8 weeks. In early spring, harvest spears every third day or so;
as the weather warms, you might have to pick twice a day to keep up with
production. Cut asparagus spears with a sharp knife or snap off the spears at, or right

below, ground level with your fingers.

Cabbage

Cabbage is a hardy vegetable that grows especially well in fertile soils. There
are various shades of green available, as well as red or purple types. Head shape
varies from the standard round to flattened or pointed. Most varieties have smooth
leaves, but the Savoy types have crinkly textured leaves. Cabbage is easy to grow if
you select suitable varieties and practice proper culture and insect management.
Always regarded as a good source of vitamins, cabbage recently has been shown to
have disease-preventive properties as well.

When To Plant. Transplant early cabbage soon enough that it matures before
the heat of summer. Many varieties are available and two or three varieties with
different maturities can provide harvest over a long period. Hardened plants are
tolerant of frosts and can be planted among the earliest of cool-season garden
vegetables. Cabbage is easily transplanted from either bare-root or cell-pack-grown
plants. Late cabbage must be started during the heat of mid-summer, but it develops
its main head during the cooling weather of fall. It may be transplanted or seeded
directly in the garden. In summer, if possible, place seed flats or seedbeds where
some protection from the sun is available, either natural or artificial. Try especially
hard during this season to transplant on cloudy, overcast or rainy days for
minimizing shock from the direct sun of summer.

Spacing & Depth. Space plants 12 to 24 inches apart in the row, depending
upon the variety and the size of head desired. The closer the spacing, the smaller the

heads. Early varieties are usually planted 12 inches apart in all directions. Early
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varieties produce 1 to 3 pound heads and later varieties produce 4 to 8 pound heads.
Sow cabbage seed 1/4 to 1/2 inch deep. Keep the seeds moist and thin or transplant
the seedlings to the desired spacing. The plants removed may be transplanted to
another row or flat.

Care. Use starter fertilizer when transplanting and side-dress with nitrogen
fertilizer when the plants are half grown. Cultivate shallowly to keep down weeds.
Ample soil moisture is necessary throughout the growing season to produce good
cabbage. Irrigation is especially important in fall plantings to help the young plants
withstand the intense sunlight and heat of summer and to supply the developing
heads with sufficient water to develop quickly.

Harvesting. Cabbage can be harvested anytime after the heads form. For
highest yield, cut the cabbage heads when they are solid (firm to hand pressure) but
before they crack or split. When heads are mature, a sudden heavy rain may cause
heads to crack or split wide open. The exposed internal tissue soon becomes
unusable. Harvest and salvage split heads as soon as possible after they are
discovered.

In addition to harvesting the mature heads of the cabbage planted in the spring,
you can harvest a later crop of small heads (cabbage sprouts). These sprouts develop
on the stumps of the cut stems. Cut as close to the lower surface of the head as
possible, leaving the loose outer leaves intact. Buds that grow in the axils of these
leaves (the angle between the base of the leaf and the stem above it) later form
sprouts. The sprouts develop to 2 to 4 inches in diameter and should be picked when
firm. Continue control of cabbage worms and other pests. If this control cannot be
maintained, remove and destroy or compost the stumps, because they serve as a

breeding ground for diseases and insect pests.

Maize
Types of Maize. Several thousand varieties of maize are now grown

throughout the world and most of these can be allocated to one of the seven most

87



important groups: dent maize, flint maize, sweet corn, soft maize, popcorn, waxy
maize, pod maize.

Soil Requirements. Successful, maize cultivation is more frequently and more
easily achieved on soils, which are of medium texture. As the soils become lighter
the greater is the chance of their —drying outl in midsummer and although there is
really nothing else against them, the very light sandy soils should be avoided.

The maize land should be free draining in order that as much of the heat as
possible is employed in raising soil temperatures and not removing excess of soil
moisture. The soil should be naturally free draining to enable a full rooting system
to develop in a plentiful supply of oxygen.

Maximum vyields are believed to be obtained between pH 4 and 9. Some
scientists believe maize to be successfully cultivated on the moderately acid soils
(pH 6-7 as optimal). Others say that maize growing can be successful under alkaline
conditions provided there are no serious deficiencies of the micro-nutrients.

Application of Fertilizers. It has been suggested that phosphate and potash
should be applied to the land well in advance of drilling and the nitrogen
incorporated into the seedbed just prior to drilling, otherwise much of it would be
lost by leaching. One should remember that germination is much retarded by
fertilizers in contact with the seed.

Cultivation. With a more extensive and deeper rooting system than the other
cereals, maize will require deeper plugging, cultivations and seed-beds to obtain
maximum growth. Autumn plugging is advisable on stronger soils and it may be left
until the early spring when textures are light. Cultivations which follow should be to
a depth of 4-5 inches. They kill the weeds after germination: inter-row cultivation
can follow crop emergence to obtain further weed control. Chemical means are often
preferred. Seed-beds should be uniform and fine to obtain a quick germination and
to assist the action of herbicides in their control of weeds.

Seeding. Minimum temperatures for growth of maize are around 50° F (10°
C) and thus early spring sowings are of little value except when the soils are warmer

than usual. Under cool conditions seeds rot.
88



When the average t° is over 50° F the emergence of maize will take
approximately two weeks. Late spring frosts can also be damaging to seedling maize,
although with the cold tolerant varieties being introduced, there is every chance that

this crop may now survive the first few degrees of frost.

Soil Erosion and Flood Control

Erosion is the wearing away of land, usually by running water or blowing
winds. Many nations have been careless in cutting down forests, overgrazing
grassland, and depleting soil fertility with bad farming practices. Conserving trees
in the forests and maintaining other vegetation will help store water and prevent
floods. Farming practices that leave the land bare through the rainy seasons assist
erosion. Running water and dust storms easily carry away the valuable topsoil from
such land.

The soil carried away by rivers and winds is priceless, for it cannot be
manufactured; it forms slowly nature. A careful study showed the new formation of
only one sixteenth of an inch of topsoil in fifty years, the average it takes nature
about five hundred years to make each inch of good topsoil. Rich productive
farmland is a mixture of minerals, bits of plant and animal tissue, living organisms,
air and water. This complex mixture is the result of a great many slow changes.
Nature making soil very slowly, man must learn to con serve it for self-preservation.

Water controlled is a friend; water in flood is an enemy. Floods occur often
and are very destructive, largely because man upsets nature's balance. Thus when
the natural forest areas are eliminated in order to get timber, the water formerly
absorbed and stored in the porous forest soil runs off uncontrolled, downhill.
Excessive cutting of timber, clearing of land, and bad farming practices have all led
to destructive floods.

Forest lands usually control the water movement of a locality. They keep
moisture, store water, and provide a steady regular and dependable flow of water.
Lack of forest land produces an independent flow of water, rising to rapid flood

peaks after the rains, followed by quick drying up of rivers in the dry seasons. Failure
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to store water in the soil or in natural reservoirs causes failure of the water supply
during the dry months of the year. Water shortage can cause serious crop failures.
There are countries where farmers today harvest only one profitable crop in five or
six years, because of drought. Ruined farms, dust storms, and semi-desert conditions
now prevail in these regions where only one generation ago there was a sea of
waving grass and profitable crops. Water power is needed in many regions to turn
dynamos and generate electric power. Failure of a water supply can stop
hydroelectric output.

Watersheds must be kept clean. A Watershed is usually a forest or grassland
area that stores water. It is very important to farms, industries and population that
watersheds be maintained in good condition. The trees, branches, leaves, shrubs,
grass, plants break the force of falling rain. They keep the rain from eroding the soil.

The problems of flood control and those of soil erosion are closely connected.
Their causes, their effects, and control over them are all part of the major problem,
of conservation of natural resources. Man must stop erosion and floods. They are the

enemies that may conquer any country that ignores them.

The Basics of Fertilizing

Plants grow using energy from the sun combined with nutrients taken from
the soil. Because the organic matter in soil holds nutrients like a sponge until they
are needed by plants, soil that is fertile, well-drained, and regularly enriched with
compost often holds a reasonable supply of plant nutrients. Unimproved, though,
newly cultivated soil is usually low in organic matter, so it is also low in nutrients.

All edible plants remove some nutrients from the soil, and some have such
huge appetites that they will quickly exhaust the soil (and then produce a poor crop)
without the help of fertilizer. Fertilizing is especially helpful early on, when plants
are making fast new growth. You can mix fertilizer into individual planting holes,
work it into furrows, or use a turning fork to mix it into beds. You can also apply a
liquid fertilizer, such as Bonnie Herb, Vegetable & Flower Plant Food, every week

or two for a fast-acting extra boost of nutrition.
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Always follow the rates given on the fertilizer label when deciding how much
to use. Too much fertilizer can be worse than too little! Overfed plants often grow
huge, yet bear a light crop late in the season.

With experience, you will learn how to match fertilizer amounts with plants’
needs for your climate and soil. Onions, tomatoes, sweet corn, and vegetables grown
in containers respond to special fertilizing techniques, but most crops grow well if
you simply mix a balanced fertilizer into the soil as you set out the plants. Use the
lists below to help determine the best method for fertilizing your favourite
vegetables.

Light feeders often benefit from a small amount of starter fertilizer but require
no additional feeding when grown in soil that has been enriched with compost.

Moderate feeders often need good drainage and moisture-holding mulch more
than they need fertilizer. Avoid using organic fertilizers made primarily from
processed manure when preparing the soil for beets, carrots, and other root crops.
Manure can contribute to scabby patches on potato skins and forked roots in carrots
and parsnips. Moderate feeders all respond well to liquid plant food.

Heavy feeders are often highly productive plants, so a few minutes spent
mixing in fertilizer before you set out plants is time well spent. Just don’t go
overboard by applying too much! Plants often grow slowly in cool spring weather,
so wait until the weather warms before you decide that the application rate given on
a fertilizer’s label was not enough. Some heavy feeders also respond to second
helpings later in the season, and all types will benefit from regular applications of

liquid plant food.

91



AHI'JIO-YKPATHCHKHIA TEPMIHOJIOTTYHUAM BOKABYJISIPI

A

absorb [ab'zo:b/ BCMOKTYBATH, ITOTJIMHATH,
abcopOyBatu

acid /"es.ad/ KHCIIOTa

acidifier [a's1idsfaro/ M AKUCITIOBAY

acidify 5" s1d1fa1/ T IKUCIISATH, OKUCIISTH,
OKHCIIATHCS

adapt /o' deept/ MIPUCTOCOBYBATH(CSI),
afganTyBaTu(cs)

agent /"er.dzant/ areHT, GakTop, peYOBHHA

agglutination

/a,glu:tr'nerf(a)n/

CKJICIOBAaHH:, aFJIIOTI/IHaI_[iH

agglutinin

/a'glu:tinin /

arJIIOTUHIH

air drainage

/'e: dreinidz/

aeparlisi IpyHTy

air pressure fall

le: ‘prefa fo:l/

MajiiHHs aTMOC(HEPHOTO THCKY

airframe /e fretm/ TJIaHep JIiTaka; KopIyc
JTaIBHOTO arnapara

albumen /"albjomin/ (steunuit) 010K, OiTKOBA
pEYOBHHA, aTOYMIH

alfalfa /al’ falfa/ JIOIIEPHA

alga /"alga/ BOJIOPICTh

alimentary [alt'ment(a)ri/ Xap4OBUil, MOKUBHUI

alkaline /" alkalan/ JTYKHUHN

alkalinity lalka'lintti/ JTYKHICTb

alloy /"alor/ cruiaB (MeTalliB); CIUIABIISITH
(MeTanu), 10JaBaTH TOMIIIKH
(mo meraiy)

amino acids /o' mi:nou "asids/ aMIHOKHCJIOTH
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annual ring

/"anjoal rm/

plunuii map (y JepeBUHi);

piduHe KiJbIle (Ha porax)

antilock braking

/"antilok breikin

aHTHUOJIOKYBaJIbHA rajbMiBHA

system ‘sistom/ cucTeMa

apiculture /" e1p1 Kaltfo/ OKITBHULITBO

arable /"arab(a)l/ OpHHUiA

artiodactyl la:tra(v) ' daktarl/ APHOKOIIUTHHM

assimilate [o'similert/ aACHMIJIIOBATH, ITOTJIMHATH,
MOPIBHIOBATH

B

bait /bert/ NpUMaHKa; TOIyBaTH,
OTPUMYBAaTH KOPM

ballast /"balast/ Oasacr, meOiHb, IpaBii

bar /ba:/ NPYTOK, CTPHIKEHB

bark /ba:k/ Kopa

barley /"ba:li/ SIMIHB

barometer altimeter

/ba'romito "altimi:to /

OapoMeTp-allbTUMET]P

barren /"bar(a)n/ STIOBH; HETIPOYKTUBHUMH;
Oe31I1IHUI; OC3HACIHHHMI;
CTEpUJIbHUHI

bast [bast/ JIMKO, JTy0; MavyIa

beak /bi:k/ 13600; "HOCHK" (BUTSTHYTA
YacTHHA TUI0/A)

bear fruits [be: fru:ts/ [UIOJOHOCUTH

bed /bed/ KIIyMOa; TpsiKa

black soil /blak so1l / YOPHO3EM

blackberry /"blakb(a)ri/ O)KHHA

blackcurrant /blak 'kar(o)nt/ YOpHA CMOPOJMHA

bladder /"blada/ MiXyp
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bleeding /'bli:dm/ KpOBOTEYA, KPOBOITYCKAHHS;
OeKaHHs

block cipher /blok "saifo/ OmouHuii mmdp

blossom /'blos(a)m/ L(BIT, IBITIHHS; LIBICTH;
PO3IBITATH; PO3ITYCKATHUCS

blossoming /'blos(a)min/ I[BITIHHS

braking force

/breikiy fo:s /

Cujia raJIbMyBaHHA

break down /breik davn/ po3kiamaTu(cs)

breed /bri:d/ MIOPO/1a; BUHOIIIYBATH, 1aBaTH
TPHUILTIT, PO3BOIUTH

breeding /'bri:dm/ BUBEJICHHS, PO3BECHHS,
PO3MHOKEHHSI, MOJIIIICHHS
MTOPOJIN, CEIEKITisl, 3aruTiTHEHHS

bud /bad/ OpyHBKa, 3a4aTOK, OyTOH;
JlaBaT OpYHBKH; ITyCKaTU
MapOCTKH; PO3LBITATH

buffering /"bafarm/ Oydepuzartis

butadiene / bju:ta’dari:n/ OyTamieH

butt welding /bat weldm/ CTHKOBE 3BapIOBaHHS

C

calve Ika:v/ OTCITUTHCS

cambium /"kambrom/ KaMOiit

cane /kemn/ cTed0

carbonate /"ka:banert/ BYTJICKHCIIA ClITh

carcinogen /ka: smad3(a)n/ KaHI[EPOTeH, KaHIIEPOTeHHUA

cardiovascular

/ ka:drov ' vaskjole/

CEpLIEBO-CYIMHHUH

carnivore

/'ka:nivo:/

M’SICOiJTHA TBapHHA, XHKAK

carnivorous

/ka: niv(a)ras/

P o < . <
M ACO1JHHMH, KOMaXO1AHUHN
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cell [sel/ KJIITHHA, KOMIpKa, Yallieyka,
yapyHKa(y CTUIbHHUKAX)

cellobiose / selov'batovz/ eno6ioza

cellular /'seljola/ KJIIITUHHUH, CITYACTHH,
IIOPUCTUI

cellulose /'seljolovz/ KJIITKOBHHA, LIEI0JI03a

cereals /'s1aralz/ 3epHOBI

chaff Itfa:.f/ TI0JIOBA, CiUKa

chew Itfu:/ KYBaTH, TIEPESIKOBYBATH

clay IKle1/ rJIMHA

clay soils /Kler sorls/ TJIUHKUCTI TPYHTH

clot /Klot/ 3ryCTOK, TPOMO; KOaryJItoBaTh

clover /'klavval KOHIOIITHA

clump IKlamp/ rpyaka

coagulate Ikou'agjulert/ 3rOpTATUCS, KOATYJIIOBATH,
3cimatucs

coagulation Ikoavagju'lerf(a)n/ KOAryJISIIIisl, 3C1TaHHs

coat Ikout/ XyTpO, IEPCTh, IIKYpa, BOBHA,
000JI0HKa, OTIEPEHHSI, TTIBKA

cofiring Ikou ‘farorm/ CHUIBHE CTIATFOBAaHHS

coloring /"kal.or.am/ KOJip, 3a0apBiIeHHS

colostrum /ka'lpstrom/ MOJIO3UBO

combine harvester /Kom'bam ‘ha:vista/ | koMmOaiiH

combine harvesting

/kom'baIn ‘ha:vistm/

MeXxaHi130BaHe 30UpaHHs

ypOXKaro

compartment /kom'pa:tm(a)nt/ BiIUT (IIUTYHKY), IIEPETOPOIKa

compost /"kompost/ KOMITOCT; YI00pIOBaTH
KOMITOCTOM

conifer /" konifo/ XBOWHE JEPEBO
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conjunctivitis

/kon dzan(k)tr' vartis/

KOH'FOHKTHUBIT

consume

/Kon'sju:m/

CIIOKMBATH, BUTpa4YaTH, 3

TI[&TI/I, IIOI'JIMHATHU

contaminate

/Kon'taminert/

3a0pyIHIOBATH, OTPYIOBATH,

3apaxkatu, iHpIKyBaTH

corncob /'ko:n.kob/ II0YaTOK KYKYPY/I3H

correlation / kora'lerf(a)n/ KOPEJIALIs

coulter pi3ak, uepecio 1mryra

cramp [kramp/ crasM, CyJOMHU;
BUKJIMKATHU(BITIYBATH) CyIOMHU

creep feeding /kri:p fi:dm/ 1ATOTiBIISI MOJIOTHSIKY

cropping /Kropiy/ BPOKAHHIMA

Cross /Kros/ CXpelryBaHHs, TI0pUI, Kpoc,

MOMICh, T10pUaU3aIlis

cross-pollination

/ kros poli'nerf(a)n/

NePEeXPECHE 3aITUIICHHS

crotch Ikrotf/ BUJIKa (cTebua, TIoK abo
JiepeBa)
crown /kraon/ BEpXiBKa, BiHEI[b; BIHOYOK,

po3eTka (JTUCT)

crude protein

/kru:d ‘pravtin/

CUPHUH IIPOTETH

culled /kald/ 3ipBaHMii (TIPO KBITH)

cultivate /"kaltivert/ 00pOOIIATH 3eMITIO,
BUPOIIYyBaTH

cultivated /"kaltivertid/ 00poOIeHHMIT; 00pPOOITIOBAHU;
KYJIbTYpHUU

cultivation Ikaltr'verfn/ KYyJIbTHBAIIiSI

cut Ikat/ 3pi3yBaTu

cutter bar /"kato ba:/ pi3anbHUi amapar

D
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deceleration

/ di:sela'rerf(a)n/

YHOBiJ'IBHCHH}I, raJilbMyBaHHA

decompose

/di:kom'povz/

po3KIIagaTH(HA CKJIaI0BI
YaCTUHU), THUTH, TICyBaTHUCH,

aHaji3yBaTu

decomposition

/ di:kompa'z1fn/

po3nan; rHUTTs; 3arHUBaHHA

decrypt /di: 'kript/ po3mrppoByBaTH; JEKOTyBATH
deposit [di' pozit/ POJIOBHIIIE; PO3CHIIL; ITOKJIa
dermatitis / do:ma tartis/ 3alaJieHHs IIKipH, TEPMaTHT
desiccation [dest ketf(o)n/ miapizaHHs

detrimental / detri'ment(a)l/ IIK1 T TABANA

devastation

/ deva'sterfn/

CITyCTOILICHHS, PyWHYBaHHS;

po3pyxa

devitalize /di: " vart(o)laiz/ 1030aBJIATH KUTTE3IATHOCTI;
MOCIA0IATH;

deworm /di:'wa:m/ BUTAHSATH T€JIbMIHTIB

dextrose /' dekstrauz/ JIEKCTPO3a

digest /dar'dzest/ NepeTPaBIIFOBATH, 3aCBOIOBATH,
CIIpUMMATH

digestion /dar dzestf(a)n/ TPaBJICHHST; 3aCBOEHHS TKi

digestive upset

/dAr'dzestiv ap'set/

pO3Jaid TPaBJICHHS

digger /'digo/ TUTYT 3 IEPETLTY)KHUKOM

discrepancy [dis krep(a)nsi/ PO30IXKHICTD

disorder [dis'o:da/ po3ia, TOPYIIeHHS (SKOi-
HeOy b (PyHKIIIT Opra”izmy)

disperse /di'spa:s/ BIIMUPATH

dissipate /' disipert/ PO3CIIOBATHUCS, TUCHITYBaTHCS
(po eHepriio)

dissolve [di'zolv/ po3nanatu(csi), po3unuHATH(CS),

pyWiHyBaTH(cs)
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disturb the crop

/d1'sta:b da krop/

IIOIIIKOIUTH BpO}Kaﬁ

doe [dau/ CaMKa, CaMUIIsS

dormancy /'do:m(a)nsi/ CTaH CIIOKOIO (HACIHHS
POCJIHMH); CIUISTYKa (TBapHH)

dormant /'do-m(a)nt/ KUY 3HaXOJIUTHCS Y CTaH1
CIIOKOI0, Y CTaHI CIOKOIO (TIpo
POCIIHMHY); sIKUM epeOyBac B
(3UMOBIi) crIsTUIIi (TIPO
TBapHH)

drain /dren/ JPEeHYBaTH, OCYIITyBaTH

drill /dril/ BHCIB

drought-resistant /draot r1'zistont/ CTIMKHUH 10 TIOCyXHU

duct /dakt/ MPOTOKa (3aJ103H); KaHAIT

dung /dAn/ THIH, TTOCITiJI, YTHOEHHS,
JT0O0pHBO, KaJj, pekaii,
CKCKPEMEHTH; YTHOIOBATH,
ya00proBaTH(3eMIIIO), BUIUIATH
CKCKPEMEHTH

E

ear [1a/ KOJIOC

edible /"edib(a)l / icTiBHHUI; 1%a

egg-plant /"egpla:nt / OaKmakaH

electromagnetic /1 lektro(v)mag 'netik/ | eexTpoMarHiTHAN

elephant grass

/"elif(a)nt gra:s/

CJIOHOBa TpaBa

emasculate /' maskjulert/ KacTpyBaTH, XOJIOCTUTH,
OCKOIIJIATH
embryo /"embriov/ 3apoJI0K, eMOPIOH; 3apOJKOBHH,

eMOplOHAbHUHN, HE3PLTUH
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embryonic

/ embr1 pnik/

3apOJIKOBUH, eMOPIOHAIBHUH,

HEJIOPO3BUHECHUN

emission /1’ mif(a)n/ eMICisl, BUTIPOMIHIOBAHHS
(iporiec)

encipher /m'satfo/ 3amupoByBaTH, MUCATH
mdpom; KoayBaTH

enclosure /i 'klov3a/ 3arid

encrypt /m'kript/ muQpyBaTu

encryption /1y kripf(o)n/ mudpyBaHHS,
3an@poByBaHHS

energy crops /"enadszi Kropi/ EHepreTHYHI KyJIbTypH

engulf /" galf/ MOTJIMHATH, 3aCUTIATH,
3aKOBTYBaTH

ensilage /"enstlidz/ CHJIOCYBaHHSI; CHIIOCOBaHUH
KOpPM, CHJIOCHA Maca, CHJIOC;
CHJIOCYBATH

enzyme /"enzatm/ eH3UM, (EPMEHT

gvacuate t'vakjoert/ BUIAIATH

evaporation /1 vapa'reif(o)n/ BUIIaPOBYBaHHS

ewe fju:/ BIBIISI

excretion 1k "skri: [(a)n/ SKCKpeITis

exterminate

k' sto:minert/

S3HUIIYBATH, BI/IKOpiHIOBaTI/I

external 1k 'sta:n(a)l/ 30BHIIIIHIN, TOBEPXHS
=

fade [ferd/ B’SIHYTH

fallow /' falov/ apoBe IoJie

fallow ground

/' falov gravnd/

3eMJId 111 TapoM

farrow

/' farao/

OIIOPOCUTHCS

feathered

/' fedad/

YKPUTHUH TP’ sIM
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fecundity [f1' kandrti/ [JIOJOBUTICTD, ILTIIHICTD,
POJIFOYICTh

feed /fi:d/ roJyBaTh; KOpM, pypaxk

feeder /' fi:da/ TOJIBHUK, TOJIBHUII,
KOpMOpO3/aBay

feeding /fi:din/ Xap4yBaHHS, Xap4i, TaCOBUCHKO

fertile /' fa:tarl/ POJIIOUHH, IJI0JOHOCHHIH

fertilization / fo:tilat'zetf(o)n/ ynoOproBaHHs (IPYHTY);
BHECCHHS JJ00pHUBa,;
3aIUTi IHECHHS; 3aIUICHHS

fertilize /' fo:tilarz/ yIoOproBaTH, 3aIljIiIHIOBATH,
3aITUITIOBATH

fertilizer /' fa:tilarzo/ ynooproBad

fescue /' feskju:/ BiBCSIHHIIS

fetus /' fi:tos/ LT, 3apOJIOK; eMOpioH

fibre /' fatba/ BOJIOKHO, HUTKA

fibrous /" fatbras/ ¢bi16po3Hui

flax [flaks/ JIbOH

fleshy /'flgfi/ M'SICUCTHH, COKOBUTHIA

flooding [fladim/ 3aTOIJICHHS, ipHTaIlis,
00BOHEHHS

flourish [ flaryfl [BITIHHS;, KBITHYTH,
po3pocrartucs, 0yTHu B PO3KBITI

flow stress /flav stres/ Harpyra IIaCTHYHOTO TUINHY

fodder /' foda/ KOPM 1151 Xy 100H, ypax

fold [fauld/ KoIllapa, 3aropoza Jijisi OBellb,
OTapa OBEllb; 3araHsATu (OBEIb)

foliage /" foulndz/ JUCTBA
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follicle /" folik(a)l/ CTPY4OK, (BOJIIKYI, CYMKa,

MIIICYOK, TyXUPUYUK, KOKOH

forage /' forids/ bypax, rpyouii KOpM, KOPMOBI
POCIIMHU

fork [fa:k/ BUJIA

fossil /' fosil/ cKaM SHIIICTh, BUKOIIHI

PEIITKH; CKaM’ STHIJTUH,

BUKOITHUI
fossil fuels /"fos(a)l fju:(a)l/ TOpIOYi KOPUCHI KOTTAJTMHU
fowl [faol/ TITULIS
fraction /' frak[(a)n/ dpaxirisi, po3puB, IEPEIIOM;

po30uBaTH Ha APiOHI

IIMaTO4YKH

fracture /' fraktfa/ IIepeJIoM, PO3PHUB, TPILITUHA,
HAJIJIOM, PO3JIOM; JIAMATH,
po30uBaTH, TaMaTucs, OyTH

JJaMKHUM

frame [freim/ KICTSIK, OCTOB, OyJ10Ba TiJja,

KOHCTHUTYIIi5; IPUCTOCOBYBATU

friction /" frikf(o)n/ TePTS

frostbite /" fros(t)bart/ 00MOpOXKyBaTH

full-earedness [fol 1adnas / KOJIOCIHHS

fungus /" fangas/ rpud, rpuOOK, TUTICHSBA, 1IBLJIb,

JepeBHa TyOKa, TUKe M 5ICO,

rpuOOBUIHUN HapICT

furrow /' farao/ 00po3Ha, opaTu; poOUTH
00pO3HH

G

gang plow /gan plav / IPUYITHUHN TUTyT
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gangrene /'gangri:n/ raHTpeHa; BUKJIMKATH
3MEpTBIHHS, MEPTBITU

germinate /'d3o:minert/ IIPOPOIIYBATH

germination /dzo:m1 nexf(a)n/ IIPOPOCTAHHS; IPOPOIIYBAHHS

gestation [dze’sterf(a)n/ CTHJIbHICTH(KOPOBH), TTEPioT
BariTHOCTI

gilt [qlt/ MOJIOZA CBUHS, ITICBUHOK

girth /ga:0/ oOxBat (1epeBa, Tarii)

gland /gland/ 3aj103a, JIM()aTHIHUHA BY30JI,
CEUiBHUK

glucose /'glu:kovz/ TJII0KO03a

gnaw Ino:/ TpU3TH, po3’igaTH (Mpo
KHCJIOTY TOIIIO), TYpOyBaTH,
MYYHUTH

grassland /'gra:sland/ JYKOIIACOBHIIHE YTiIs, paiioH
JYK 1 TACOBUIII, JIyKa,
TIACOBMIILIC

graze Igreiz/ MacTv, yTpuMyBaTH Ha Tali,
CKyOTH TpaBy,
BUKOPHCTOBYBATH SIK
MTACOBHCHKO

grazing /' greiziy/ BHUIIAC

greenhouse /' gri:nhavs/ TETUTHILIS

grey forest soils

Igrer /' forist soils/

Cipi JIICOBI IPYHTHU

grind /gramd/ MOJIOTH(CS1), pO3METIOBATH(CS),
nepeMeoBaTh(csi), TOBKTH

grip Igrip/ 34YETUICHHS 13 3eMJICI0, 3aXBaT

groom [gru:m/ I'PyM, KOHIOX; OOTJIAAATH KOH:,

YUCTHUTHU KOHA
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growth hormone

/grauf "ho:moaun/

TOPMOH POCTY;

gypsum /'dz1psam/ rincyBaty (IpyHT)

H

hardwood /"ha:dwod/ IIMPOKOJIUCTE IEPEBO

harrow /"harov/ OopoHa; 60pOHYBaTH, BOJOYUTH

harrowing /"haraviy/ OOopoHyBaHHS

harvest /"ha:vist/ ypOKaii, 30upaHHs ypoxKaro,
YKHUBA, TUIOJIU, Yac 30UpaHHs
ypo’Karo; 30upatu ypoxai,
KaTH, TIO)KUHATH TUTOIH

hatch /hatf/ BUCHJDKYBaHHs(Kypyar),
BUBEJICHH(KypYaT), BUBOJIOK;
BUCHJDKYBaTHU(TITAIICHST),
HITYYHO BUBOAUTH(KYypYar),
BUJTYTUTFOBATHUCS, BUBOJIUTHUCS
(Mpo TMYUHKH TOWIO)

haymaking /"hetmerkin/ CIHOKIC

head /hed/ KpoHa (1epeBa)

header /'heda/ KaTKa

heave /hi:v/ 3aiiimMatucs, cimyuyBatucs (po
IPYHT)

heifer /" hefal TEJIUI, SUTIBKA, TIEPBICTKA

hemp /hemp/ KOHOTLIT

herbaceous /ha: "berfas/ TpaB’IHUCTHH, TpaB’ STHUIN

herbicides /"ha:bisard/ repOoinuIu

herd sire /ha:d sara/ TUIEMIHHHHA OUK

heredity /ht'rediti/ CTIaJIKOBICTh; YCIIaJKOBaHi

pucw,
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hoe /hav/ MOTHKa, cara, KyJbTHBaTOpP,
KiBIII(€KCKaBaTOpa); MOTHKUTH,
IOJIOTH, BUITOJIFOBATH,
PO3IyITyBaTH (Caroxo)

hoof /hu:f/ KOITUTO

hop /hop/ XM1JTb

hornet /"ho:nit/ IHIEPIICHb

horticulture

/"ho:tr Kaltfof

ca/liBHUITBO(KBITHUKAPCTBO,
IUTOAIBHUIITBO Ta

OBOYIBHMIITBO)

hot-air heating system

/hot & "hi:tiy "sistom/

CUCTEMA MOBITPSIHOTO OOIrPIBY

housing

/"havziy/

CXOBHILE, 3aXUCTOK, YKPHTTS,
HIIIA, CTIMJIOBE yTPUMAHHS,

MOTIOHA, YalpaKk

hull

/hall

IIKipKa, JTyIIaiKa,
HIKapaityna, Kapkac, KiCTsK;
JTYUIUTH, YUCTUTH, OOPYIIyBaTH

(3epHO)

humus

/"hju:mas/

IryMYC, IeperHii

hydraulic module

/har'dro:lik ‘'modju:l/

riApaBIIYHUNA MOAYIb

idle speed /' axd(9)1 spi:d/ YHCII0 00EPTIB XOJOCTOrO XO1y

ignition lig ' nif(a)n/ 3araalOBaHHS; 3aral;

ignition timing /1g'nif(e)n "tarimin/ dazu 3amaneHHs

imitate /' 1imrtert/ HACITiyBaTH, IMITyBaTH,
KOITIIOBaTH, HaO0yBaTu
BJIACTUBOCTEH THIITNX
OpraHi3MiB

implement /'tmplim(a)nt/ IPHUYITHE 3HAPS A
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infest

/i’ fest/

napa3uTyBaTu

infested /i’ festid/ 3apakCHHUI TTapa3uTaMu

inflammation /infla"'merf(a)n/ CIaJIaXyBaHHS; 3arOPsIHHS,
3aiMaHHS

ingest /in"dzest/ KOBTATH, TJINTATH,
IPOKOBTHYTH

inhabit /in"hab1t/ YKATH, MEIIKATH, HACEJISATH

inoculation /1 nokjo'lerfn/ HICTUICHHS, IHOKYJISIIS; TIOCIB
(MikpoOiB);

intake /"interk/ YCMOKTYBaHHSI, TIOTJIMHAHHS,
CIIO’KMBAHHS, IPUIOM

intestine /m"testin/ KHIIICYHUK

irrigation machines

/ir"gerf(o)n ma’ fi:ns/

3pOIIYBaJibHI MAIlIUHU

J

joint /dzo1nt/ BY30J1 (cTeOa poCIMHN)

juvenile /'dzgu:vanail/ MOJIOJWH, FOBEHIIBHUA,
HEJIOPO3BUHEHUN

K

kernel /'ka:n(a)l/ 3epHO; 3epHUHA (TUI0AA); SAPO,
sneplue, Kictouka (BHUILHI,
nepcuKa)

kid /kid/ KO3€HS BIKOM JI0 POKY;
KOTHTHCS,
STHUTHCS

L

lactate /lak 'text/ BUILJISITA MOJIOKO

lactation /lak 'terf(a)n/ BU/IIJICHHS MOJIOKA, JIAKTALIisI

lactic ripening /'laktik ‘ratp(a)n/ MOJIOYHA CTHUTIIICTh

laid crop /lerd krop/ HOJIETJII KYJIBTYpH
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larva /'la:ve/ JUYUHKA, ITyTOJIOBOK

larval /'la:val/ JUYUHKOBUM, IPUXOBAaHUMU, Y
MIPUXOBAHOMY CTaH1 (IIpo
XBOPOOy

lay up [lex ap/ BiJIKJIaIaTH

laying /lem/ SULIEKIIaAKa, TIepPioj
SINIIEKIJIa KU

laying fowl ['leiin faol/ HEeCcydJKa

leaf roll /i:f raol/ CKpY4YyBaHHS JTUCTS (XBOpoOa
POCIIHH)

leek Mik/ UOysI-mopen

legumes /'legju:mz/ 6000Bi

lentil /"lent(a)l/ COUEBHIIS

lettuce /'letis/ caiar

lignin /" lignin/ JITHIH

limb /lim/ KiHI[IBKa, 9aCTUHA(TiNa),
Kpuiio(TiTaxa)

lime [Iatm/ BaITHO

limestone /'1atmstoun/ BaITHSK

lipid /' Tiprd/ I

litter /' lita/ miACTHIKA(IIT Xy 1001),
BUBOJIOK, TIPHUILIIJ (TIOPOCST
TOIIO); MACTUIIATH,
MIOPOCHUTHUCS, IIICHUTHUCS,
METaTH

live-stock /" 1a1vstok/ Xya00a, MOrojIiB’ sl Xy100u

load laud/ BaHTaX

loamy shale /"lovmi ferl/ CIIaHEIlb

lumber /'1amba/ pyOaTH, BaJIUTH JIepeBa
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M

magneto

/mag 'ni:tov/

Mar"ge€To

maize

Imeiz/

Maic, KyKypy/a3a

maize corn silage

/meiz ko:n "sarlidz/

KyKypy/l3a Ha CHJIOC

malady /'maladi/ XBOPO0a, 3aXBOPIOBAHHS,
po3zinan

mane /mein/ rpuBa(y KOHs)

mangel /'mang(o)l/ KOPMOBHI OYypsiK

manure /ma'njua/ THIH, TOOPHBO; yTHOIOBATH,
yno0proBaTu

mare /me:/ KoOMIa

marrow /'marav/ Kabauok

marshy soil /'ma:fi so1l/ 3a00JI0YCHUH TPYHT

match /matf/ MIIXOUTH i mapy,
BIJINOBIJIaTH, CIAPOBYBATH,
napyBaTH, 371y4aTd

mating /"mertiy/ CIIapOBYBAaHHs, CXpELIyBaHHs,
B’sI3Ka

mature /ma'tfua/ 3pIIUH, CTUIJINH, CITIINN;
JIOCTUTTH, 103PITH, IIIIIKOM
PO3BHHYTHCS

maturity /ma’tfvarati/ 3piTICTh, CTUTIIICTH

metabolism /mi'tabaliz(a)m/ MeTa0o0I113M, OOMIH pEYOBHH

miscanthus / mis kan0as/ MICKaHTYC

mite /mait/ KJIIIII

moist /moist/ BOJIOTHH, JOIIOBUH

moisture /"moistfa/ BOJIOTICTh, BOIKICTb, BOJIOTa,

CUPICTh
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mold /mauld/ 1[B1JIb, ILUTICHSBA, MIEPETHIM,
ryMyc; IUTICHSIBITH, (POPMYBATH,
HACHITATH 3EMITIO

mount /maont/ OKpHUBATH (KOPOBY)

mow /mou/ KOCHUTH

muck soil /mak sorl/ HEPETrHIHHUI IPYHT

mulch [ mal(t)f/ MyJib4a, MyJIbYyBaTH

N

neat /net/ OUK, BeJIMKa porara xyno0a;
YUCTHUH, HEpO30aBIECHUH,
HEPO3BEJICHUI

nettle /'net()l/ KpOIHBa

nodulation /nodju: lerf(a)n/ YTBOpPEHHS OYJIH00Y0K

nourishing /"nArifin/ MOKWBHUMN

nourishment /'naryfm(a)nt/ CTIO)KMBAHHS, DKa, Xapdi

nursery /'na:s(a)ri/ PO3ILTITHUK, PO3CATHUK

nutrient /'nju:trront/ MOYKUBHA PEUOBUHA

nutrient value

/'nju:triont ‘valju:/

OXKUBHICTH

nutrition Injo trif(a)n/ Xap4yBaHHS, KUBJICHHS,
TOAyBaHHS

nutritional /mju: "trif(@)n(d)l/ YKUBUJIBHUN; TTOKUBHUN

nutritive /' nju:trrtiv/ TIOYKUBHUH

nutsedge /'natsej/ IUIIEPYC

O

oat laut/ OBEC; BIBCSHE 3€PHO; BIBCSIHA
Kpyna

omnivorous /om'niv(a)ros/ BCCIHUI

orchard grass

/"a:tfod gra:s/

rpsacTuls 30ipHa

organic matter

[5:'ganik 'mato/

ryMyc; MeperHin
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overlapped valve

/auva'lapt valv/

T1pOITIICHITIOBAY 3

IMMO3UTHUBHUM IICPCKPUTTAM

oxidize /'pksidaiz/ OKHCIIATH; OKCHIYBaTH;
OKHCJISTHCS

P

parturition / pa:tjo'rif(e)n/ poau

pasture /"pa:stfa/ MaCOBMIIIE, BUT1H, i THIKHUAM
KOpM

pathogen /'pabadz(a)n/ MaTOreH, MaTOTeHHUHN
MIKpOOpTraHi3M, pe4OBHHA, 110
BUKJIMKA€E 3aXBOPIOBAHHS;
XBOPOOOTBOPHUI

peat /pi:t/ Topdh

pellet /"pelit/ KOpPMOBa I'paHyJia

pelleting material /"pelitin ma'tiarial/ rpaHyJIbOBaHE HACIHHS

perennial /pa‘renial/ OaraTopiuHH

pest Ipest/ CLITBCHKOTOCTIONAPChKUIM
MIK1IHUK, IMIKIJJIABA KOMaxa,
napasur

petiole /"petoul/ YepEIIoK

plant litter /pla:nt/ POCITUHHHM OTIaJl

planting /pla:ntim/ CaIiHHS

plate seeder

Iplert "si:do/

BHUCIBAJIbHA MAIllMHA

plexus /' pleksas/ CIUICTIHHS (HEPBIB)

plot /plot/ TUTSTHKA(3eMIT1 ), KITAlTHK 3€MITI

plough Iplav/ ILUTYT, PiJUIs, IIOOPAHE TOJIE;
opatu, OOPO3HUTH

ploughing /'plauin/ OpaHKa

potassium /pa'tastom/ KaJii
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power harrows

/'pave "harovz/

BaXXK1 OOpOHU

powertrain control

module

/"pava tremn kon'trool

‘modju:l/

MOJyJIb KEPYBAHHS CHJIOBUM

arperaTom

precision seeder

/pri'si3(o)n 'si:do/

CiBaJIKa TOYHOT'O BUCIBY

pregnancy /"pregnansi/ BariTHICTb, KEPEOHICTh,
TUIbHICTB, TOPOCHICTh, KITHICTh
pregnant /'pregnont/ BariTHa, )kepeOHa, TUIbHA,

MOPOCHA, KiTHA, CysSTHA

printed circuit board

/prmnt ‘so:kit bo:d/

APYKOBAHa Il1aTa

produce /pra‘dju:s/ BUPOOJISITH, BUTOTOBJISATH,
MPUHOCHUTH, JaBatu (BpoxKaii),
HecTu (s ), BUBOAUTHCS (13
STHATIS)

proliferate Ipro’ Iifarert/ npoiidepyBaTy;
PO3MHOXYBATHCA,
po3pocraThcs

protein /'proutin/ OLUIOK, IPOTETH

prune /pru:n/ oOpizaru nepeBa

pruning [ pru:nin/ oOpi3aHHs, miapizaHHs (TUIOK),
(bopMyBaHHS KPOHH

pullet /"polit/ KypodJKa, MOJIOJIa 1HINIKa

pump /pamp/ IpalfoBaTH HACOCOM, KadyaTH;
BHKa4YyBaTH, BiIKauyBaTH

pupal stage /'pju:p(a)l sterds/ CTais JSICUKH

pupate /pju: pert/ 3aJSTbKOBYBATHCS

pure breed Ipjua bri:d/ YHCTa IOpoJia

R

rake [reik/ rpabai

range of grass /rein(d)3 ov gra:s/ CiBO3MiHA
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rapeseed /'rerpsi.d/ parcoBe HaCIHHS

raspberry /'ra:zb(a)ri/ MajuHa

rear [riof PO3BOJIUTH, BUBOIUTH,
BHUPOIIYBAaTH;

reclaim Iri’klerm/ nepepoOIsTH

reel /ri:l/ MOTOBHIIO

regulating damper

/'regjolertiy ‘dampa/

PEryJIIOI0UNN MOBITPSIHUN

KJIaIiaH

renewable energy

/ri'nju:abal "enadszi

BIJIHOBJIIOBaHI JIKepena eHeprii

source so:s/

replenish Iri'plentf/ MOTIOBHIOBATH, PEMOHTYBATH
(aepeny)

resin /'rezin/ cMoJa

resorb Iri'so:b/ NOTJIMHATH, BCMOKTYBATH

resorption Iri'zo:pf(9)n/ pe30opOi11isi, BCMOKTYBaHHSI,
MIOTJIMHAHHS

rhizome /'rarzovm/ pu3oM (@), KOpEHEBHUIIE

ridging hoe /rid3m hao/ cama

ripe Irarp/ CTHTJIHIA

ripen /'ta1p(a)n/ CIIITH, TIOCITIBATH, 3PIiTH

ripening /'ra1p(a)nin/ HaJMBaHHS, CTUTIIICTh

root /ru:t/ KOPiHb, KOPEHETLTI T; TyCKaTH
KOpPIHHS, YKOpIHIOBaTHU(CS),
PUTH 3EMITIO PHIIOM, TiIPUBATH
KOpeHi(TIpo CBUHIO)

root out /ru:t aot/ BUKOPIHIOBATH

rot [rot/ THHUTH; TICYBATHCS; YaXHYTH,

TUHYTH

rotary cultivator

/'rout(a)ri’kaltiverta/

poTariinuii gppes
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rotate Ira(v) tert/ obeprarucs

rotting / rot/ THUTTS, PO3KJIAJl, BUIPIBAHHS

roughage /'tafidz/ mpocTa ka, Ipyouii Kopm,
rpyOun(KOPCTKUI) MaTepiall,
KJIITKOBUHA

row [raol/ psI; MDKPSIS; OOpo3Ha

rumen /'ru:men/ pyOers (mepimii i
HUTYHKY KYWHHX)

ruminant /'ru:minant/ KyiHa TBapUHA; KYHHUN

rye Irat/ KHUTO

S

salinity /sa" lintti/ OCOJIOHEHICTh (IPYHTY)

sanitation /san1'terf(a)n/ 03JIOpPOBJICHHS; CaHAIisI

sapling /"saplin/ MOJIOJIE IEPEBO

sawdust /'so:dast/ THpCa

scaffold branch

/'skafould bramn(t)f/

CKeJIETHA TLIKa

scatter /'skato/ PO3CIIOBaTH, PO3IMUITIOBATH

scion /"satan/ narid (pOCIHHH)

scuffling /" skaf(a)lm/ JTYIICHHS

sealant /'si:lont/ MaTepiall sl yIliIbHCHb

secretion [st'kri;f(a)n/ CeKpellis

sediment /'sedim(a)nt/ BiJIKJIQJICHHS, 0CaJI0Ba Iopo/ia

seed crops /si:d krops/ 3€PHOBI KYJIbTYpH

seedbed preparation | /'si:dbed MirOTOBKA JI0 TOCIBHOT
prepa’‘rerf(a)n/

seedling /"si:dli/ po3cana

selection Ist'lek[(a)n/ BUOIp, BiIOIp, 00ip, CENeKIIis

self-pollinating

[selfpoli nertim/

1o CaMO3aIInJIFOEThCA

self-pollination

[selfpoli nerf(a)n/

CaMO3aIInJICHHA
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settle /'set(o)l/ IPHKABATUCH
shallow root /' falou ru:t/ MOPOXXHHUCTE KOPIHHS
share [fe:/ COIIHUK, JIEMIII

shell [fell HIKOpJIyIia

shoot [fu:t/ apoCTOK; TUI0YKa
shrub [frab/ YJarapHUK, Ky
silage /"saxlidz/ CHJIOCYBaTH

silage corn /"sa1lidz komn/ CHIIOC

slaughter /'slo:tal 3201 (Xymo0m);

3abuBatH(pizatu) (Xyao00y)

slaughterhouse

/'sla:tahavs/

O1itHs, pI3HULA

slit [slit/ IIUIMHA; TIPOPi3; po3pi3

slug Islag/ CJIMMAK; MMAJIBIINK; JTAYUHKA
(Myxu, METEJINKA)

snail /sneil/ paBIIHK, CTUMAK

snout /snaut/ pwiIo, Mop1a(TBapHUHN),
X000T(cnoHa), mpuitMouka(y
POCJIMH), X000TOK(Y KOMax)

sod /sod/ JICpPEH, IePHUHA; OOKJIaaTH
JIepPEHOM

sod crops / sod krops/ TUTACTOBI KYJIBTYpH

soil engaging parts

I'PYHTO3a-XBaTHI YaCTUHU

soil fungi /so1l ‘fangi:/ IPYHTOBI TpHOH

sorghum /'sa.gom/ COPro 3BHYaitHe

Sow [sau/ CBHHS, CBUHOMATKA; CISTH
sowing [sav/ MOCIBH

spade [sperd/ jorara

spayed [sperd/ KacTpOBaHa TBApHHA
Spear Ispro/ HariH, MapoCcToK; CTPLIKa
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spell

Ispel/

mocyxa, HOCYHIHI/IBI/II‘/’I CE€30H

sphagnum peat

/'sfagnom pi:t/

Top¢ charHoBwmit

spray

Ispre1/

OONPUCKYBATH;
PO3TOPOIITYBaTH,

PO3NPUCKYBATH

spring crops

Ispri Krops/

Ap1 KyJbTYpHU

sprinkler /'sprigkla/ pO30pHU3KyBay, IMyJIbBEPU3ATOP

sprout [spraovt/ BiJIPOCTOK, ITAPOCTOK, TAriH;
BiuKO (y OyJnb01); mpopocTaTu

stable /'stetb(a)l/ CTaHS;, XJIiB, CTIHAJIO

stall [sto:l/ CTIHJIO; MOIIBHHUI CTAHOK; XJIiB;
CTalHs

stand of grass /steend bV gra:s/ TPaBOCTIH

starch Ista:tf/ KpPOXMallb

steer [stia/ KacTpOBaHMI OMYOK, MOJIOTUH
B1JI

stem [stem/ CTOBOYp, CT€0JI0; MOXOINUTH,
BUHUKATH

stem tip [stem tip/ BEpXiBKa CTOBOypa

sterilize /'sterilaiz/ 3HETUTITHIOBATH, CTEPHUITI3yBaTH

sticky substance /"stiki "sabst(a)ns/ KJICHKOBHHA

stock [stok/ nopoja

stomach /" stamok/ IITYHOK

storage tissue /'storridz “tifu:/ napeHxima

stunt /stant/ 3aTpUMKa B POCTi
stunted /"stan.tid/ HHU3bKOPOCITHt
subsoiler /"sabsoilo/ TITHOOKOPO3MyIITyBay
succulent /'sakjul(a)nt/ COKOBUTHH, M'SICUCTUI
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suckle /'sak()l/ 3roJIOByBaTH, JaBaTH CCATH
BHUM s, CMOKTaTH

sugarcane /' fuga kein/ I[yKpOBa TPOCTHHA

supplement /'saplim(a)nt/ KOpMOBa J00aBKa

supply [sa'plar/ 3a0e3rneyyBaTu

sward /swo:d/ TPaBOCTIM

sweeper /'swi:pal KYJBTUBATOP, PO3IYITyBay

switchgrass /'switfgra:s/ IPOCo

T

tall fescue [to:1 feskju:/ BIBCSIHHUILA

tangent /"tan(d)3(a)nt/ npsiMa JIJITHKA 3aTi3HIYHOT
KOJIIi;

tank /teenk/ 0ak, pezepByap

tannin /"tanin/ TaHIH

taproot /"tapru:t/ CTPHKHEBHI KOPIHb

technical crops /"teknik(a)l krops/ TEXHIYHI KyJIbTYpH

thresh /Oref] MOJIOTHTH

thrive /Orav/ I[BICTH, PO3POCTATHUCS

tillage /"tihdz/ HiITOTOBKA IPYHTY (JI0 MOCIBY)
; 00poOKa I'pyHTY, OpaHKa,
PO3IyITyBaHHS

tillage crop /"tilid3 krop/ mpocamHa KyJabTypa

tillage root system

/"tilid3 ru:t ‘sistom/

KOpEHEBa cucTemMa

tilling [tiln/ oOpoOKa IpyHTY, OpaHKa,
KyJIbTUBAITIS

tilth 116/ 00poOKa IPYHTY; OpaHKa;
BEpXHil, MOOPAHMII 1Iap 3eMJIi

timothy /'ttmobi/ TuMOiiBKa

timothy hay /'ttmabi her/ TUMO(DiiBKa JTydHa
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tissue /'tifu:/ TKaHHWHA

track /traek/ CITiJT, TYCEHUIIS

trailer /'tre1lo/ PHYII

treatment /"tri:tm(a)nt/ 00poOKa

trench Itren(t)f/ PUTH, KOTIATH

trimmed /trimd/ OCYIICHU

trunk [trank/ cTOBOYp (IepeB)

tuber /"tju:ba/ Oynp0a

tumor /"tju:ma/ MyXJIMHA, HOBOYTBOPEHHS;

TyMOD

turf-podzol soil

[ to:f "podzol so1l/

J€PHOBO-TI30IUCTHI IPYHT

U

udder /" ada/ BUM 5l

ulcer /" Alsaf BHpa3Kka

utilize /'juctilarz/ BUKOPHCTOBYBATH

\

vaccinate /'vaksinert/ pOOUTH IICTUICHHS,
3aCTOCOBYBATH BAKIIMHY

valve Ivalv/ BaJIbBa, CTYJIKA

variety Iva'rarati/ COpT

vegetation Ivedszr terf(a)n/ POCITUHHICTB

ventilation / ventr'lerf(a)n/ BEHTHJIALLIS, IPOBITPIOBAHHSI

vessel /'ves(a)l/ COCY/I;

vetch Ivetfl BUKA

viticulture /'vitt Kaltfa/ BHUHOTPAJapCTBO

volatile oil /"volatail o1l/ edipHa ois

w

water-soluble

vitamins

/'wa:ta ‘soljub(a)l

‘vartomin/

BOJIOPO3YMHHI BITAMIHU
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wean /win/ BINTy4aTH BiJl Matepi (Tens),
BiJIHIMATH, B1JICaJKyBaTH

wellhead Iwel hed/ JOKEpEo, CTPYMOK

wheat /wi:t/ MIIEHULIA

windrow harvesting

/'windrau ha:vistm/

HEMeXaHi30BaHe 30MpaHHs

ypOXKato

winter crops

/'winta Krops/

03UMI KYJIbTYpHU

wood Iwod/ JiepeBrUHA
Y
yield /ji:1d/ ypOsKaid, ypoKalHICTh, TUIOJH,

yJ0B (pudu); BUPOOIATH,

naBaTU(IUJI0IU, YPOKaid)
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PED®EPYBAHHS HAYKOBOI CTATTI

PedepyBanns — 11e o/1Ha 3 HAHOUIBII IUPOKO PO3MOBCIOIKEHUX TUCEMOBUX
dbopm oTpuMaHHs iHPOPMAIIii, KA T03BOJISE JO CY4ACHOTO BETUYE3HOTO ii TTOTOKY
y KOPOTKHI TepMiH BifiOpaTu moTpiOHy crerianicty iHdopmairo. [TopiBHSIHO 3
aHOTYBaHHSM pedepyBaHHS € JOCKOHAIIIUM METOJ0M 00poOku iH(opMmarii Ta ii
JDKEpeN: SIKIIO B aHOTallli HAaBOJUTHCS JHUIIE KOPOTKUN MEpeliK MUTaHb, IO
pO3MIISIIAIOTECS, TO TMpU pedepyBaHHI BUKIANAETbCS CYTHICTh IHTAaHb Ta
HABOIATHCS HAaWBa KJIMBIII1 BUCHOBKH.

[leit mpoiiec mojsirae B aHaji3l MEPBUHHOTO JIOKYMEHTA, 3HAXOJKCHHI
HaWBAaroMimMx y 3MICTOBOMY BIJIHOIICHHI JIaHUX (OCHOBHUX IIOJOKEHb, (haKTIB,
JIOBEIEHb, PE3yJIbTATIB, BHCHOBKIB). PedepyBaHHS Mae Ha METI CKOPOTHUTHU
b13UYHMI  00CSAT MEPBUHHOTO JIOKYMEHTa 3a 30€peKeHHsS WOro OCHOBHOTO
CMUCJIOBOTO 3MICTY, BUKOPUCTOBYETHCS Y HAYKOBIW, BUJIaBHUYIM, 1HPOPMAIIIHHIHI
Ta 010s110rpadivHii TISITBHOCTI.

CryneHTaM HaBUUKM peQepyBaHHS JIOMOMararoTh OIpalbOBYBaTH Ha
SAKICHOMY PIBHI Ta B 3HaYHUX 00CArax HayKOBO-HAaBYAJIbHY, HAYKOBO-TIOMYJIPHY,
CYTO HAayKOBY JIITEPATYPY 3a CHELI1IbHICTIO.

PedepyBanns Bkimroyae B cebe HU3KY JOTIUHHMX OIEpalliil, TaKKX SIK: OIlIHKa,
B1I0Ip, aHAI3 Ta CHHTE3 1H(OpMaIi, 0 MICTITHCS B MEPBUHHOMY JIOKYMEHTI.
[IpaBuna BHKOHAHHS KOXKHOI OKpEMOi orfepallii, MOCTIJOBHICTh oOmeparii
CTaHOBJISITH METOANKY pedepyBaHHS.

OCHOBHOIO Al€I0 peepeHTa € YMTaHHS SK CKJIaJHUA PO3yMOBHUH MpoIEC,
NOB'SI3aHUN 3 TVIMOOKUM YCBIJIOMJIGHHSIM 3MICTY JOKyMeHTa. PO3pi3HsIOTH Tpu
OCHOBHUX BHIM YHTaHHSA, 3aCTOCOBYBAaHUX y Tporeci pedepyBaHHS:
O3HAHOMITIOBaJIbHE, BUBUAbHE, pedepatuBHe. [1i1 03HaAIOMITIOBATbHUM YU TAHHIM
PO3YMIIOTh 3arajbHe O3HAMOMJIEHHS 3 1H(POpPMAIIEIO, IKY MICTUTh TOKyMEHT, 0e3
HACTAaHOBM Ha Jalibllie BiITBOPCHHsA. BuBYalbHEe YHMTaHHS — 1€ IHTCHCHUBHE,
BIYMJIMBE YMTaHHS, COpPSIMOBaHE Ha 3amaMm'siTOBYBaHHS 3MICTOBOI 1H(opmarii

TEKCTY, BUKOPUCTAHUX MOBHHUX 3ac00iB. PepepaTtuBHe unTaHHd Mae OyTH TakuM,
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100 y pe3ysbTaTi HbOr0 MOXKHA OyJI0 KOPOTKO BHKJIACTU 3MICT IEPIIOKEpEa.
[Ipomtec pedepyBaHHS TOMINIAETHCA HA TaKi €TAlM: TOMEPETHE 3arajbHe
O3HAWOMJICHHSI 3 TIEPBUHHUM JIOKYMEHTOM, pe(epaTHBHUN aHali3 3MICTy
JIOKYMEHTa, y3araJbHeHHs 37100yToi i1HGopMallli, CKIaJaHHS, peAaryBaHHS W
octaTouHe oQopmieHHS pedepaTHBHOrO Tekcty. KokHOMy eTamy BiamoBigae
NEBHUM BUJ YUTaHHA, 00 KOXEH eTall, K 1 BUJ YNTaHHSA, BUKOHY€E CBOT KOHKPETHI

3aBJaHHA.
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AJI'OPUTMU PEOEPYBAHHSA IPOYUTAHOI'O

1. | The article

The abstract

2. | The title of the article
The headline of the abstract
3. British
was )
published American
It has | . ]
ina(an) | canadian
been
Australian
4, monthly | journal.
It’s the
quarterly | supplement.
5. the book
The author of the article IS
the editorial

The piece of news

is headlined

29

newspaper ...
magazine “...”
29

journal “...

supplement “...”

this

last

Mr. / Dr. / Prof. X.
not pointed out.

week.

month.

year.
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The article

The editorial

The book

The article

The editorial

The book

It should be

IS about

Is devoted to
IS dedicated to
deals with
considers

touches upon

IS concerned with

dwell on
discusses
stresses

emphasizes

noted
stressed
pointed out
emphasized

mentioned

IS written by

that

Mr. / Dr. / Prof. X.

the editor.

the editor-in-chief.

121



about ...

made me come to ...

the conclusion that ...

made me think about ...

Haii0iyib1u y:kuBaHi BUCJIOBH

nJis pedepyBaHHA TEKCTY HAYKOBOI'0 XapaKTepy AHIJIICbKO MOBOIO

a) BCTYIIHI BUpa3u:

1.11s1 cTaTTs NpUCBAYEHA ...

. This article centres about (deals with,

devotes considerable attention to, is

oriented forward to) ...

2. MeHi xoTis1oCs O MIKPECINTH, 1110

. I would like to emphasize that ...

3. Hemae HeoOxixHOCTI

nepepaxoByBaTH BCI ...

. There is no need to enumerate all ...

4. 5] BBaxkaro 3a moTpioHe

M1IKPECTUTH, IO ...

. | find it necessary to emphasize that

5. Y upomy 3B’s13Ky 0COOJIUBY yBary

CIiJ IPHUIUINATH ...

.In  this

connection  particular

importance should be attached to ...

6. 3 ypaxyBaHHSIM 3raJJaHOI BUILE

npoOJIeMH ...

.With regard to the

problem

mentioned ...

7. e mpukiaj 4iTKO JEMOHCTPYE ...

. This example clearly shows ...

8. BucyHnyTi Bulle mpUHITUITN

[MOBHICTIO B1AMOBIAAOTH ...

. The principles stated above fully

correspond to ...
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9. Pe3roMe MOKHA BUKJIACTH B JBOX 9. The resume can be stated in two
3ayBa)KCHHSIX 3araJIbHOTO XapaKTepy general observations

10. Li cocTepeskeHHs MalOTh 10. These observations are of great
B)KJIMBE 3HAYCHHS B ... significance in ...

11. Otxe, s Moxy 3poouTu BucHOBOK | 11. Thus I dare to conclude ...

12. I'o10BHE TUTAHHS, KOTPE IMOKU 12.  The main question not yet solved
110 HE BUPIMIEHO ... 1S ...

13. Hapemrti meH1 xoTinocs 6 13. Lastly I’d like to say that ...
CKa3atu, IO ...

14. O4eBUIHO, BAXKIIUBO 3pOOHUTH 14. It may be important to conclude

BHCHOBOK ...

0) 3B’A13yBaJIbHI Ta y3arajibHIOW4i ¢ppasu:

1.Bzaramni ...

2.1Ilo crocyeTnes ...

3.1le noBOAUTS, IO ...

4, Hemae He0OX1THOCTI TOBOPUTH

5. ITeBHOIO MIpOIO ...

6. binbie Toro ...

7. HackiJIbKY 1€ CTOCYETHCS TaHOT

npooiIemMH ...

8. I3 mormsny ...

9. 51 BBaxkaro, 110 ...
10.Cnia miaKpecIuTH ...
11.CTocoBHO 11i€i TPpOOICMH ...

12.11lo cToCcy€eThCS HOTO MUTAHHS ...

1
1
1
1

In general ...

With regard to (as to) ...
It proves that ...
Needless to say ...

To some extent ...

What is more ...

N o o~ wbd -

As far as this problem is concerned

8. From the point of view of ...
9. I consider that ...

0.1t must be stressed ...
1.Touching upon this problem ...
2.As to this question ...

3.To gain a deeper insight into ...
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13.11{o6 oTpumaTy HAKOLIBII TIIMOOKE
YSIBJICHHS TIPO ...

14.0Ock 9yoMy HEOOXITHO ...

15.BaxanBo BIAMITUTH, IO ...

16.1To-niepe (mo-xapyre, Mo-TPETE)

17.Hapemiri ...

18.Xouy 3poOUTH BUCHOBOK ...

19.1Tepm 3a BCe ...

20.Tak (TakKuM YHHOM) ...

21.Kpim TOrO (10 TOTO *XK) ...

22.Tomy ...

23.binp1ie Toro ...

24.I1pore ...

25.Xoua ...

26.CyTTe€BO ...

27.TuMm maye ...

28.ITopiBHSHO 3 ...

29.3BijcH ...

30.BpaxoBytoumu 11€ ...

31.0chb yomy ...

32.V minomy ...

B) KOMOIiHATOPHI BUCJIOBH:

14.That 1s why it is imperative to ...
15.1t is of importance to note ...
16.First (secondly, thirdly) ...
17.Finally ...

18.1 dare to conclude ...
19.Above all ...

20.Thus (therefore) ...
21.Furthermore ...

22.Therefore ...

23.Moreover (over and above) ...
24 However ...

25.Though ...

26.Essentially ...
27.Nevertheless ...
28.Compared with ...

29.Hence ...

30.0n this account ...

31.That is why ...

32.0n the whole ...

1.V uiit crarti / ypuBKy
IPOaHaJI30BaHO MAaKPOEKOHOMIYHI

naHi €sponu

1. This chapter / abstract has examined

macroeconomics data for Europe

2. AkueHT 3po0JneHuit Ha ...

2. The emphasis has been placed on ...

BiJIoOpa)kae OCTaHHI IHTEpIpeTAallii ...

3. Y pe3ynbTari aHali3 aBTOpa 3arajiomMm

3. In the outcome, the author’s analysis

generally rejects the recent

interpretations of ...
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4. 3anponoHOBaHI JIeSKI MUIAXH, SKi
JI03BOJISIIOTH MTEepePOpMyITIOBATH

1JIX0/11 OLIBIII TIEPEKOHIIURO ...

4. It has been suggested some ways in
which the approaches might be

reformulated more persuasively

5. 3aranom s BBaXaro, 110 L€ NOSICHIOE
€BpOMENCHKUI PICT MICIIBOEHHOTO

nepioAy JuIlle He3HAYHOK MIPOIO ...

5. In general | find that this explains
the patterns of post-war European

growth to only a limited degree

6. X04 5 MOroJKYIOCh 3 aKLIEHTOM,
MPIOPUTETHUM y LIbOMY MIIXOA] ... o
OUIBII IPUXWIBHUM IO TEOPIi, 1110

0a3yeThCs HA ...

6. Although | happen to agree with the
focus explicit in this approach ... I find

greater support for the theory based on

7. YPUBOK CTaTTi pO3BUBAE

ToTIepPEAHIN TOTJISAT Ha TPOOIeMYy ...

7. The abstract develops the earlier

view on the problem of ...

8. ABTOp HamaraBcsl poaHaIi3yBaTH
3pOCTaHHS PUHKY, PO3ILISIOUN MOTJISA
OKpEMO Ha BaJIOBY IIPOYKIIIIO Ta

CEKTOp XIMIYHUX TOBAPIB

8.The author has attempted to analyse
the development of the market by
looking separately at the bulk or

commodity chemicals sector ...

9.V wuiii ctaTTi aBTOp 3aNpOINIOHYBaB
MIJIX1]], B SKOMY aKIIEHT 1HHOBALIMHOT

IISUIBHOCTI 3MICTHBCA 3 ... HA ...

9. In this article the author has mapped
the way in which the focus of
innovative activity has shifted from ...

to ...

10. PoGoTa, npencraBieHa B it

CTaTTI, Ja€ MIJICTABH BBAXKATH, 1110 ...

10. The work surveyed in this article

gives good grounds for believing that

11. ITincymoByt0uH, 3a3HAYMMO, 110
MOJIITHKA pO301XKHOCTEH, ONKMcaHa B
i cTaTTi, BigoOpakae BIAMIHHOCTI y
MOTJISIIaX 3 ACKUTBKOX KIFOYOBUX

IIMTAaHb ...

11. To summarise, the policy
disagreements described here reflect
differences in judgement on several

key questions ...
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3pa3oxk peghepysanns cmammi

The title of the abstract is “Formation of a mortgage in the agricultural sector
of the Ukrainian economy”.

The author of the abstract is Mr Zahursky.

It was published in an Journal “ ** in 2020.

The abstract is devoted to the problems of obtaining a mortgage in the
agricultural sector of the Ukrainian economy.

It’s been pointed out here that the transformation of the land relationships
in Ukraine has been followed by numerous violations of the present laws, slow
development and adoption of laws necessary for mortgage development and obvious
sabotage of the execution of the decisions of legislative and executive powers.

According to the Land code of Ukraine, a mortgage is the plot owned by a
resident or an entity, or it is a share in the right for common property ownership of
a plot of land. It means, that the issue of property as an object of mortgage has been
solved.

But before the Land Code, the Moratorium enactment for purchase, and sale,
of plots of land was enacted. It arose out of the necessity of developing laws which
would forbid shady exchanges of the land resources and protect, both socially and
economically, the rural population. However, there were some other aspects of the
Moratorium which were neither useful or well-intentioned.

The author has attempted to analyse some negative outcomes in terms of
the formation of the land market and its relationship to the representatives of the
local authorities.

Firstly, the aging and dying off of the elderly rural population who are the
shareholders is taking place.

Secondly, the existence of favourable conditions for black market, shady
exchanges of land resources on the basis of fictitious agreements.

Thirdly, the absence of genuine land market inhibits the motivation of the

populace to protect their property rights.
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In conclusion, the author emphasizes that many scholars believe that the

rent of land has to become a priority in the formation of an agricultural land market.
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BAHK
YKPATHOMOBHUX HAYKOBUX TEKCTIB JIJII AHOTYBAHHS

BUBIP I'lbPUY KYKYPY3U

Bubip ribpumy Mae oauH 13 BUpPIMAIGHUX BIUIMBIB Ha BPOXKAWHICTH
Kykypym3u. Came TOMy, BuUOHMparouu TiOpuJ KyKypyl3H, BapTO BpaxOBYBaTH
OCOOJIMBOCTI TIPYHTOBO-KJIIMATUYHOI 30HM BHPOIIYBaHHS, IUJIAHOBUM pIBEHb
YPO>KaifHOCTI1, MOMEPEIHUKU Ta pecypcHe 3a0e3meueHHs] TOCHOoaapCTBa, CUCTEMY
00pOoOITKY IPYHTY, CTPOKH Ta TPUBAIICTH MOCIBY, MOMIUPEHHS Ta IPOTHO3 PO3BUTKY
HaMOUIBII IIKIIJTMBUX OPraHi3MiB Y PET10HI, CTPOKHU Ta TPUBAIICTh 30UpaHHS.

IpyHTOBO-K/IiIMATHYHA 30HA BUPOIIYBAHHS

OriHka KJIIMAaTHYHUX YMOB BUPOIIYBaHHSI perjiaMeHTye BUOIp TiOpuIiB 3a
IPYIOI0 CTUIJIOCTI, CTPECO- Ta MOCYXOCTIMKICTIO. ArpOKIIMAaTUYHI 30HU Y KpaiHu
JIOCUTH CYTTEBO PI3HATHCS M1k CO0010, HABITh MOJIS Y MEKaX OJTHOTO TOCIO/IapCTBA
MOXXYTb PI3HUTHCS THUIAMU IPYHTIB, MONEPEAHUKAMH, OOpPOOITKOM IPYHTY,
HAsIBHICTIO IPYHTOBOT BOJIOTH. TOMY NMpaBUIbHUN MIA0IP TOPHUIIB 111 KOHKPETHUX
IPYHTOBO-KJIIMAaTUYHUX YMOB — 3allOpyKa BHUCOKHMX 1 CTaOUIBHMX YpPOXKaiB 1,
BIIMOBIHO /10 I[LOT'0, TOXOJIy Ha OJIMH reKTap MOCIBHOI IJIOIII].

Bignosigno go kmnacudikamii ®AO Bech CBITOBUH aCOPTUMEHT TiOpHIIB
KYKYPY/I3H TIO/IJICHO Ha JIEB’SITh OCHOBHHX T'PYII, 4 332 OCHOBY CHUCTEMAaTHKHU B3SIN
o6amu Big 100 mo 900. Onna oaununsg B Oanax ®AQO BIANMOBIAE PIZHUIN MK
riopugamu B 0,1% cyxoi pedoBunu B kadanax. Pi3amims B 10 6amiB 3a ®AO
BiMOBIa€e nMpuOan3HO 1-2 AHSAM Pi3HMIN 3a J03piBaHHIM abo 1-2% 3a BMICTOM
CyXO01 peUOBHHU B KauaHax 3a OJJHAKOBUX CTPOKIB 30MpaHHSI.

OCHOBHI Irpynu CTHIJIOCTI ri0puaiB KyKypy/I3u:

panHbocTUrl — 81-90 mHIB BiJ MOSBU CXOAIB J0 MOBHOI CTHUTJIOCTI 3€pHA
(PAO 150-200);

cepeanubopanHi — 90—100 qHIB B MOSIBU CXO/IIB IO TTOBHOI CTUTJIOCTI 3€pHA

(D®AO 200-300);
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cepenubocturii — 100—110 aHiB BiJ MOSIBU CXO/IIB 10 TOBHOI CTUTJIOCTI 3epHa
(®AO 300-400);

cepeanbonizHi — 110—120 gHIB BiJ MTOSBU CXO/IIB J0 MIOBHOI CTUTJIOCTI 3€pHA
(D®AO 400-500);

ni3HbOCTUTI — 120—130 aHIB BiJ MOSBH CXOIB J0 MOBHOI CTUTJIOCTI 3€pHa
(PAO 500-600).

IHorenuian ypo:xaitHocTi

Ile ckiagHa reHEeTMYHA O3HAKa, SIKA BU3HAYAEThCS Oararbma (akTopamu
(mepiogoM Bererailii, MOCYXOCTIMKICTIO, CTIHKICTIO 1O BWJISITAHHSA, IIKIJIHUKIB,
XBOpoO, cTpecoBux (akTopiB, NPUAATHICTIO O MEXaHI30BAaHOTO 30UpaHHs
Bpokaro). Tak sik BpoxKalHICTh T1IOPUAIB Y PI3HUX IPYHTOBO-KIIMAaTUYHUX YMOBaxX
HEOJ/IHAKOBA, BUOMPAIOUH iX, HOTPIOHO BPaXOBYBATH BJIACHUH JIOCBIJT BUPOLIYBaHHS
OKpeMHX TIOpUIIB 1 PE3yJlbTaTh MICIEBUX JEMOHCTPALIMHUX 1 BUPOOHUYUX
BUNIPOOYBaHb.

Kpim noTeHIiany BpokailHOCTI BaXKJIMBO BPaXOBYBATH 1 TaKUI MOKA3HUK, K
CTaOUIbHICTh YpPOXKaMHOCTI TiOpuay BOpoAoBX pokiB. [limOupaiite ribpumau, siki
HIOPOKY 3a0e3neuyBaTUMYTh BHCOKHMUA Ta CTAaOUIBHUN PIBEHb YPOKAWHOCTI,
HE3aJIe)KHO BIJl MICIISI Ta YMOB BUPOIIyBaHHs. BUKOPUCTOBYITE sikOoMOTa OLIbIIIE
JAHUX N7 BUOOpY HaKpamux riOpuIiB sl BallluX KOHKPETHUX YMOB.

CTilKICTB 10 ypa:KeHHs XBOpPoOaMHu

Bnponosx mnepiony Bererauii pocaMHM KyKYpYyJI3HM IOIIKOJKY€E BEIHKa
KUIBKICTh 30YJHUKIB TPUOKOBUX, OaKTepiaJbHUX, BIPYCHHUX 1 MIKOIJIA3MOBHX
xBOpo0. Ha nmommpenHs 30y JTHUKIB XBOPOO KYKYPY/I3H Ta IXHIO YUCENbHICTh JTyKE
BIUIMBAIOTh IPYHTOBO-KJIIMaTH4HI yMOBH. HalO11bll IKOTOYMHHUMU XBOpOOaMu
KYKYpyJ3u €: CTeOJOBI Ta KOpeHeBI THWI, ¢y3apio3, TeIbMIHTOCIOPIO3HI
IUSIMUCTOCTI, MyXHpYacTa Ta JIeTIoua Cakka. Tomy, BUOMparouu TOW YM 1HIIUN
ribpu, mOTpiOHO 3BEpTATH yBary Ha IXHIO CTIMKICTh O HAMOUIBII MOMIMPEHUX 1
TUIOBUX XBOPOO Yy perioHi.

CTpoku Ta TpUBAJIICTh MOCIBY. X0J100CTIHKICTH
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[TociB xomomocTiMkux riOpuiB MokHa nmounHatd Ha 10-15 guiB panime
ONTUMAJIBHHUX CTPOKIB 33 TEMIIEpaTypH IPYHTY Ha IIIMOWHI 3aTOpPTaHHs HACIHHSA §-
10°C. Lle nae 3Mory oTpuMaTH CXOJIM Ha 5-7 JHIB paHillie, HIK Y HEXOJ00CTIMKUX
riOpuiB, HAaBITh Y POKU 3 HEOCTAaTHBOIO CYMOIO aKTMBHHUX TeMIlepaTyp. Y Takuii
CIoCi0 MOYKHA JeII0 30UIbIINUTH (Da3y aKTUBHOTO (DOTOCHHTE3Y, 3a SAKO1 B POCIHHI
IHTEHCUBHO CUHTE3Y€ThCS OpraHiyHa peduoBrHa. OTpuMaHHs OUIbII PaHHIX CXOJIIB
1 OLITBIIT MIIBUIKOTO PO3BUTKY POCIIUH XOJIOJOCTIMKUX T1OPHIIB KYKYPY/I3H T03BOJISIE
M1JBUIIUMTH BPOXKANWHICTh 3€pHa, 0COOJIMBO B POKH, KOJIU JIpyra MOJIOBUHA BereTarlii
POXOJUTh Y NOCYHUUIMBUX YMOBax. CTIMKICTh TIOpU/IIB KYKYpYA3U 10 HEIOCTadl
TEIUTa Ma€ OCOOJMBE 3HAYCHHS JIJIs HOPMAJIbHOI BEreTallii pOCIMH HAaBECHI Ta Ha
MoYaTKy JiTa, 10 3abe3nedye OUIbII TMOBHE BUKOPUCTAHHS arpoKIIMaTHYHHUX
pecypciB.

IMocyxocTilKiCTD

[Tocyxa € ogHUM 13 OCHOBHUX (DaKTOpiB, IO JIIMITYE PO3BUTOK TiOpHUIiB
KyKypyI3u B Ykpaini. HaiiOinbm HeOGe3neuyHow € KOMOIHOBaHa IOCyXa, KOJHU
HecTaya BOJIOTH Y TPYHTI 30iraeTbcs 3 BIUIMBOM CYXOTO Kapkoro moBiTps. s
POCJIMH KYKYPY/A31 KPUTUYHUM TIEPi00M HECTaul BOJIOTH € JABa THUXKHI JI0 I[BITIHHS
Ta TPU THXXKHI Ticas HBOTO. [locyxa HEeraTMBHO BIUIMBA€E HA €JIEMEHTH CTPYKTYPHU
BpPOXKal0 (3MEHIIYEThCA KUIBKICTh KayaHIB Ha POCIMHAX, 1XHIH po3Mip, BUXiA Ta
Maca 3€pHa), BUCOTY POCIUH, PO3MIp MIKBY3Js, JUCTA Ta 1H. CTIMKICTh Pi3HHUX
riOpuIiB KyKypyA3u 10 TTIOCYXU BU3HAYAETHCS 3MIHOIO BPOXKAMHOCTI 3€pHA, HA SIKY
OIMOCEPEKOBAHO YU 0e3MocepeHbO BIUTUBAIOTH Pi3HI MOP(QOJIOTIUHI i 010JI0T14HI
O3HaKH.

OTpumaHHSI BUCOKHX Ta CTA0UIBHUX YPOXKAiB 3€pHA KYKYPY/I3U MOMIIMBE 32
HAssBHOCTI T1OpHUIIB 13 BUCOKOIO MOTEHIIHHOI BPOKANUHICTIO, PI3HUMU CTPOKaMU
JIOCTUTAHHS, CTIHKICTIO 10 XBOpOO, BWISTAHHS, IIKITHUKIB, HECHPHUSTINBHUX
MOTOAHUX (DAKTOPIB CEpeIOBUIIA Ta TAPHOIO BOJIOTOBIIIAYCIHO.

bepyun n1o0 yBaru Toi ¢akT, 110 riOpuan Mo-pi3HOMY pearyroTh Ha CTPECOBI
dakropu, 111 MiHIMI3allii PU3UKIB y TOCIIOJAPCTBI BAPTO BUPOILYBAaTH OJHOYACHO

JeK1IbKa T10puIiB 13 pi3HUMU XapakTepuctukamu: ®AQO, Tumnom 3epHa, 9y TIUBICTIO
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710 TEXHOJIOT1{ BUPOIIYBaHHS, CTIHKICTIO 10 XBOPOO 1 rycTOTH CTOsAHHSA. [IpaBuibHO
MiaiOpaBIIA BIAMOBIIHI JJIT KOHKPETHOI MICIIEBOCTI TiOpuam Ta 3a0e3MeYuBITN
ONTHUMAJIbHI YMOBH JUIsI iXHHOTO BUPOIITYBAHHS, MOKHA CIIPOMOTITUCSI MAKCUMAJTLHO
MOBHOTO PO3KPUTTS IXHHOTO MOTEHIIIATY, 3aKPIIJICHOT0 TEHETUYHO.

Hanpsim BUKopucTanHus riopuay (3epHo, CHII0C, KPyna)

He BapTo ouikyBaTH BHCOKHMX YpO’KaiB 3epHa KYKYpPYyA3U BiJl CHIIOCHUX
riOpuaiB 1 HaBMNaKd — AKICHOTO CHJIOCY 3a MEPETPaBHICTIO Ta TMOXKHUBHICTIO BiJ
3epHOBOrOo TiOpway. Tomy, T KOHKpPETHE 3aBjJaHHS TMOTPIOHO IiI0UpaTH
KOHKPETHUU T10Opu/I.

Ilonepennuk i pecypcHe 3a0e3nevyeHHs1 rOCNOIAPCTBA

[NOpuau KykKypyI3u 3a T€HETHYHUM MOTEHIIAJIOM 1 BUMOTaMU JI0 YMOB
BUPOIIYBaHHS PO3MOJAUISAIOTh HA: TOPUAM 1HTEHCUBHOIO THUIMY (ISl OTpUMaHHS
MaKCUMaJIbHUX YpOXKaiB Ha BHUCOKUX arpodoHax), MOMIPHO-IHTEHCHUBHI (JJisi
CTaOUIbHUX ypOXKaiB Ha MOJISIX 13 HECTaOUIbHUM arpodOoHOM) W aganTuBHI (IS
rapaHTOBAaHOI'O BPOKAI0 B YMOBax HECTaOUIbHMX MOTOAHUX YMOB Ha OlJHUX 3a
MOKMBHUM CKJIQJIOM IPYHTaX).

Cucrema o0poOITKY IpyHTY

He Bci ribpunu KyKypya3u OpuiaTHI Jisi BAPOUTYBaHHS Y MOHOKYJIBTYP1 Ta
3a MIHIMaQJIBHOTO a00 HYJIBOBOTO OOpOOITKY IpyHTY. TOMy, SIKIIIO TOCIOJIapCTBO
MPaKTUKYE 3a3HAYEH1 CUCTEMHU OOpOOITKY Ta BUPOUILYyBaHHS, NOTPIOHO MiAOUpaTH
MPUIATHI JJIS IHOTO T10PHIH.

HIBuAKICTH BOJIOTOBiAIa4i 3epHA, CTPOKH TA TPUBAJIICTh 30UPAHHSA

Benuke 3HaueHHS Mae BUKOPUCTAHHS TIOPUAIB KYKYPYJ3U 3 IIBHUAKOIO
BIJITa4YEI0 BOJIOTH 3€pHOM (y CBOIM Tpymi CTHUIJIOCTI) MiJa 4ac mo3piBanHs. Ll
OCOOJIMBICTH TIOPUJIIB 03BOJIIE 3HU3UTH BUTPATH PECYPCIB HaA MICIA30MpPATIBLHY
JTOpOOKY 3epHa, M0 O0COOJIMBO BAXJIMBO JUIsI TOCTIONAPCTB, SKI MalOTh OOMEKEH1
pecypcu (MOKIMBOCTI) CYIITIHHS 3€pHA, a00 B3arajii He MalOTh BIJMOBITHIUX YMOB.

Otxe, obupaiiTe Kuibka TiOpuUIiB (oNTUMaNbHO 4-5), sSKI MIAXOIATH s
BaIllOTO PETIOHY Ta CrmocoOy BEACHHS TocrmoiapcTBa (NMPUHHSATUX TEXHOJOTIN

BUPOIIYBaHHs), OIlIHIOWTE TiOpUAM, BpPAaXOBYIOUM iXHIO BpOXKAMHICTH Ta
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CTaOlIBHICTh, CTIMKICTh O CTPECOBHUX (PAKTOPIB 1 TUIOBUX XBOPOO 1 IIKIJIHHUKIB,

IIBUIKOCTI POCTY Ta PO3BUTKY Ha TOYATKOBHX e€Tamax, XOJIOAOCTIMKOCTI Ta
IIBUJIKOCTI BOJIOTOBIJI/Iaul 3€pHA MiJ Yac JOCTUTAHHS.

Bimaniu I puwenxo,

KepisHuK 100iny mexroaoziunoi niompumku MIIIT @ipma « Epioony

Onyoaixkosano 6 sxcypuani «AepoEnimay

PI3I0JIOTTYHA POJIb I'YMIHOBUX PEYHOBHMH VY III/IBULIIEHHI
MMPOAYKTUBHOCTI KYJbTYPHUX POCJIMH

[lo3uTHBHA i1 TYMIHOBUX PEYOBUH HA IPYHTHU 1 KUTTEAISIBHICTH POCIHH
Oyna Big3HaueHa 1ie Hanpukinil XIX croniTrsa. B nanuii yac nokasaHi NepCeKTUBU
iXHBOTO BUKOPUCTAHHS B IKOCTI IPYHTOBUX KOHJIUIIIOHEPIB Ta CTUMYJISITOPIB POCTY
POCJIUH.

['yMiHOBI  pEYOBHMHM — TIPUPOJHI  BHCOKOMOJEKYJISIPHI  MOJIMEPH
HeperyJsipHoi OynoBu, mo chopmyBamucs B 6iocdepi (rpyHTax, Topdi, Byriui,
NPUPOAHUX BOJOMMAX) y pe3yJIbTaTl NEPETBOPEHD BiAMEPII0i OioMacH.

CporoyiHi  BUpPOOJIAIOTH IIUPOKUN CHEKTP MPOMHUCIOBUX T'YMIHOBHX
npenapariB 3 pI3HUX JHKEPEN — BYTUIA, TOPQY, canponeiiB, OpraHIYHUX BiIXOIIB.
['yMiHOBI IpenapaTi BUKOPUCTOBYIOTH B SIKOCTI OPTaHIYHUX TOOPUB, CTUMYJISITOPIB
POCTY ¥ PO3BUTKY POCIHH, IS TOJINIIEHHS SKOCTI BpPOXKAlO0 Ta ITiJIBHIICHHS
CTIMKOCTI TMOCaJ0OK MPOTH IMIKIJHUKIB 1 MaTOTeHIB. AJie MeXaHi3M B3aeMOJll
TYMIHOBUX PEYOBHH 3 KJIITHHOIO POCIMHU 1 MOJIEKYJISIPHI KOMIIOHEHTH T'yMIHOBHUX
pPEUYOBHUH, BIAMOBIAIBHI 3a 111 TPOLIECH, TOKW PO3KPUTI HE JO KIHIIS.

JI71st ryMiHOBUX pEYOBUH XapaKTepHe (PYHKIIIOHYBaHHS B MIKPOKUIIBKOCTSAX 1
3/IaTHICTh BUKJIMKATH B POCIHHI (POPMOYTBOPIOIOY1 IPOIIECH, 30KpeMa PiCT KOPEHIB,
MaroHiB, 3aKjaJaHHsl KBITOK, MoAiB. IlocuyieHHsT pocTy pOCIMHM BiAOyBaeThCs
3aBJSIKA CTUMYJISIIII PO3TATHEHHS KJIITHH. [ 'YyMIHOBI KHUCJIOTH aKTHUBYIOTh pOOOTY
KIITUHHUX MeMOpaH, 3HIKYIOTh KHCIOTHICTh MO3aKIITHUHHOTO CEPEOBHILA 1 TUM
CaMUM MOCWJIIOIOTh IIACTUYHICTh KJIITUHHUX CTIHOK. OJJHAK BUIOBXKEHHS KIITHHH

— II€ HE TPOCTO PO3TATHEHHS KIITUHHOI CTiHKH. [Ipo 11e cBigunTh TOM (hakt, mo
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pPO3TATYIOUNCh, KIITUHHI CTIHKM HE CTaloTh TOHIINMH, TOOTO OJHOYACHO
BiIOYBa€ThCSl CUHTE3 HOBHX KOMIIOHEHTIB KIITHHHOI cTiHKH. Lle, B cBOO yepry,
MIJTBEP/KYE YyIaCTh TYMIHOBUX KHCJIOT B CHHTE31 1 TPAHCIIOPTI HOBUX KIIITHHHHUX
noJlicaxapuaiB 1 O1IKa B KIIITHHAX POCIIHH.

OnHak MU MaeMO YITKO YCBIJIOMJIFOBATH, IO Mif JI€I0 TYMIHOBUX PEYOBUH
TEHOTUIl POCIWH HE 3MIHIOETHCS, TYMIHOBI PEYOBMHM JIMIIE JIOMOMAararoTh
pOCIIMHAM PO3KPUTH IXHIM TeHeTWYHUH TOTEHIaT 03 MOSIBU HOBUX CITaIKOBHX
BJIACTUBOCTEH, T'YMIHOB1 PEYOBHHH H1 B AKOMY BUIIAJKy HE 3aMIHIOIOThH €JICMCHTIB
YKUBJICHHS.

KoHTpontooun KIITUHHE OUICHHS, BUJIOBXKEHHS 1 PICT, B3a€EMOJII0 MIXK
YacTMHAMHU W OpraHaMy POCIIMH TyMIHOBI PEYOBHHHM BHUOIPKOBO Ta CHEIUDIYHO
BKJIFOYAIOTHCS Y HAWBAXKJIMBIII MPOLECH POCIHH, TakKl SK JTUXaHHS, (POTOCHUHTES,
KuBJIeHHS (puc. 1).

Ak BIIOMO, JAMXaHHA — II€ OKMCHEHHS OPTraHIYHUX PEUOBUH 33 YYaCTIO
KHCHIO, B p€3YyJIbTaTl YOr0 BUAUIAETHCS €HEPTisl 1 yTBOPIOETHCS BYTJIEKUCIIHNNA ra3 Ta
Boga. OTke, y POCIWH JAMXaHHS BUKOHYE JBI BaKiauBi Olosoriuni ¢ynkmii. [lo-
nepuie, 3abesneuye pociauHy eHeprieo y dopmi AT®. Tlo-npyre, auxaHHs €
OaratoeTarmHUM MPOIIECOM, y XOJIi SKOTO YTBOPIOIOTHCA YHCICHHI MPOMIXHI
PEUYOBHMHHM, SIKI CTaHOBJATH IIHHICTH JJsi pociuH. Bcl mporecu B KITITHHI
perymorotbes pepmentamu. Came MiJl JII€I0 TYMIHOBUX PEUOBUH aKTHUBYETHCS
cUHTE3 (DEPMEHTIB, 110 B CBOIO YEPry BILUIMBAE HA MIBUIKICTh IUXAHHS POCITUH.

SIx BM 3Ha€Te, MPOTUIICKHUM MPOIIECY TUXAaHHS € (POTOCHHTE3 — MPOIIEC, 3a
SKOTO TIOTJIMHEHI POCIMHOI0 BOJA 1 BYIJVIGKHCIWH Ta3 Ha CBITJI 3a JIOMIOMOTOIO
XJOpo(iTy TMEPETBOPIOIOTHCS Ha TIIOKO3Y 1 KUCEHb. TakKUM YWHOM, HEOPTaHIYHI
PEYOBMHU MEPETBOPIOIOTHCA Ha opraHiyHi. OTpuMaHuil B pe3yJibTaTi IEPETBOPEHD
IyKOP € JDKEPETIOM eHeprii pociuH. 3aBAsKu (POTOCUHTE3Y BIIOYBAETHCS MPUPICT
OpraHIYHOI MacH 1 TUM CaMHUM BU3HAYAETHCS PO3MIP YPOIKALO.

[lin fmi€er0 TyMIHOBUX PpPEUYOBMH  BIIOYBAalOThCA 3MIHM  OyIoBU 1
(GYHKI[IOHYBaHHSI OCHOBHOTO (DOTOCHMHTE3YIOUOrO OpraHa pOCIWHU — JIUCTKA.

3MIHIOIOTBHCS TaKi HOro MOKa3HUKH SIK KIJTBKICTh, Maca CUpPOi PEYOBHHM Ta IUIOLIA
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ACUMUIALIIMHOT MOBEPXHI, SIKI BUHATKOBO BaXKJIUBI A1 (OpMyBaHHsS O10JI0T1UHOI
IPOAYKTUBHOCTI POCIMHHU. 3aBISKH 3POCTAHHIO IUIOINII JIMCTKOBOI TMOBEpPXHI Ta
CHUPOi MacH JINCTKIB IMiCJIsI 0OPOOKH T'YMIHOBUMU IIpenapaTaMu 301JIbITYETHCS BMICT
XJIOpOQITiB, XJIOPOPINbHUNA IHAEKC Ta YHUCTa MPOAYKTHBHICTH (POTOCHHTE3Y.
[IpakTuyHu# 1HTEpEC MPHU LLOMY CTAHOBUTH 30UIBLIECHHS MOTOKY (DOTOCHHTE3Y B
€KOHOMIYHO BaXKJIUBI MPOJYKTHU JUIsl POCIHMH, 30KpeMa KpOXMallb, TPUTIILEPUIN 1
OLITKH.

O6poOka pocivH TYMIHOBUMH TpernapaTamMy 301IbIIYyE TOBIIMHY JTHUCTKOBO1
IUTACTUHKHU 32 PaXyHOK PO3POCTaHHS KIITHH OCHOBHOI ()OTOCHHTE3YI0UO1 TKAHUHU
— XJIOPEHXIMH, 110 Ma€ CYTTEBUM BIUIMB HA I1HTEHCHUBHICTb JUXaHHS Ta
(doTocuHTE3Y, a OTXKE, K HACIIIOK, BIUINBAIOTh Ha ()OPMyBaHHS MPOJYKTUBHOCTI
KYJIbTYPH.

Sxmo (oTocuHTE3 pO3IAAAIOTh SK MOBITPSHE >KUBJIECHHS, B PE3yJIbTaTl
SKOTO POCIMHHU OTPUMYIOTh BYIJIELb 1 KHCEHb, TO 3a JOMOMOTOI0 KOpEHIB
3MIIACHIOETHCSI TPYHTOBE, 3@ SIKOTO POCIMHHM OTPUMYIOTH BCl 1HII €JIEMEHTH. Y
KOpEH1 BUIUISIOTH M'ATh 30H, KOKHA 3 SIKUX BUKOHYE CBOIO (yHKIIII0. OCHOBHOIO
(yHKLI€I0 KOPEHEBOT CUCTEMH € TMOTJIMHAHHS PEYOBUH 13 TPYHTY 1 TPAHCIIOPT LUX
MOKMBHUX PEYOBUH B 1HIII YaCTUHU POCIUH.

[licnss KOHTAaKTy 3 TYMIHOBUMH PEUYOBUHAMH MIJABUIIYETHCS AKTUBHICTD
(dbepMeHTIB KJIIITUHHUX MEMOpaH, 1110 OB’ A3aHO 3 JII€I0 PETYISTOPIB POCTY 1 OKCUIY
azoty. Okcun a3oTy peryimtoe ¢i3ioyioriuni (yHKIII MiJl 4ac pOCTy 1 PO3BUTKY
POCIUH uepe3 B3a€MOJII0 3 PETYIATOPAMH POCTY, TAKUMU SIK ayKCUHH, IMTOKIHIHH,
abclM30Ba KHUCJIOTa 1 €TWJIEH. 3aCTOCYBAaHHsS T'YMIHOBHMX IpenapariB 301JbIIye
KOHIICHTPAIlII0 OKCUIY a30Ty, ayKCUHIB 1 €THJICHY, [0 MPUBOJIUTH J0 M1ABUIIICHHS
CyX0i MacH KOpPEHS, CEpPeAHbOI IIUIBHOCTI 1 TOBIIMHU KopeHsa. KopucHuit
MOP(QOJIOTIYHUN BIUIMB HAa PICT KOPEHEBOI CHCTEMH 3a il T'yMIHOBUX PEUYOBUH
3MIACHIOETBCS 3@ JIOMIOMOTOI0 AaKTUBHUX (OPM KHUCHIO, SIKI € TPOAYKTaMu
HOPMAJIbHUX TMPOLECIB KUTTEMISUIBHOCTI POCIWH. AKTHBHI (OPMHU KHCHIO

CTBOPIOIOTH TPAJIIEHT KAJBIIIIO B amiKadbHIA 00JaCTi KOPEHIB, 10 MPU3BOAUTH JI0
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BTOPUHHOTO POCTY KOpEHIB. AKTHBHI (POPMH KHCHIO 3MIHIOIOTH MPOHHUKHICTH
MeMOpaH, 110 MO3UTHUBHO BIUIMBAE HA MOTJIMHAHHS TMOKUBHUX PEUOBUH KOPEHSIMHU.

Jiia (epMmepiB BaXJIMBO 3HATH, L0 BUPOOHMIITBO POCIMHAMU AKTUBHHX
(dbopM KHCHIO 3aJIeKUTh Bl KOHIIEHTpAIlil TYMIHOBUX IpemnapaTiB. 3a MOMIpHUX
KOHIICHTpAIlii TYMIHOBHX IIpemnapaTiB BHUIIJIEHHS aKTUBHUX (OPM KHCHIO HE
BUKJIMKA€ OKMCHEHHS JIIIIJIIB, TUM CAMUM CIIPUSIOYH IIPOLIECAM POCTY 1 YTBOPEHHIO
O1YHUX KOPEHiB. 3a BUCOKUX KOHIIEHTPAIlI TYMIHOBHX PEYOBHH MPOCITIIKOBYEThCS
BHUCOKA IIBHMJKICTb BUJUICHHS AKTUBHUX (OPM KHUCHIO, IO MPU3BOAUTH J0
OKMCHEHHS JIIIMIJIIB 1 HETaTUBHO BIUIMBAE HA PICT il PO3BUTOK KopeHiB. OTxe, Ha
HOPMH BHECEHHSI T'YMIHOBHUX IIPEMapaTiB, SKI 3a3Ha4€Hl BUPOOHUKOM, MOTPIOHO
3BepTaTH 0COOJIMBY yBary.

MiHepanbHe )KUBJIEHHS BKIIIOUA€ MPOLECH MOTNTMHAHHS MIHEPAJIBbHUX 10HIB 13
30BHILUIHBOTO CEPEIOBUIIA, iXHE 3B'I3yBaHHS 1 TPAHCIOPT MO KIITUHAX 1 TKAHUHAX
JI0 MICLIb MOKJIUBOTO CIIOKMBAHHS. 3 IPYHTY MIHEPaJIbHI €JIEMEHTH MOIJIMHAIOTHCSA
y BUTJISA/II KaT1OHIB Ta aHiOHIB. HaixomKeHHs eIeMEHTIB MiHEPaIbHOTO KUBJICHHS
B POCIHHY 3IIHCHIOETHCS 3a JOIMOMOTOK) CHCTEMH KaHaJlB, PO3MIIICHUX Ha
MeMOpaHi KITHH KopeHs. [loTpamisioun B KIITHHY, €JIEMEHTH OepyTh y4acTb y
MeTabosizmi B popMi BUIBHHUX 10HIB, 3B'SI3YIOTHCS 3 OPTaHIYHUMHU CIIOJTyKaMu, He
3a3HAIOYW TIPH 1IbOMY HISIKMX 3MiH, BKIIOYAIOTHCS JI0 CKJIaAy OPTaHIYHUX CIOJYK
TUIBKH MICIIA PAAY OKUCIIOBAIbHO-BITHOBHUX NIEPETBOPEHb.

HesBaxatoun Ha Te, 110 B POCIMHAX MOKHA 3HAWTH Maii’Ke BCl €JIEMEHTH
tabnuii  MeHpeneeBa, JMIlIe HEBEIWKA KUIBKICTb 3 HUX KPUTUYHI IS
JKUTTEIISUIBHOCTI.

OpHi€0 13 OCHOBHMX BJIACTUBOCTEH T'yMIHOBHX PEUYOBHH € BIUIMB Ha
010[IOCTYIHICTh MOKMBHUX PEUOBUH. Lle HampsiMy MoB’s3aHO 3 IXHBOIO 3/IaTHICTIO
YTBOPIOBATH KOMIUIEKCH 3 KaTIOHAMHU METajiB, IO BIUIUBAE€ Ha 010J0CTYIHICTH
MIKPOEJIEMEHTIB 1 MaKpOEJIEeMEHTIB, OCOOIHMBO 3a Je(DIINUTY MOKUBHUX PEUOBHUH.
[Ipsmi  edexTu aii TyMIHOBUX pPEUOBMH HA POCIMHU MOSCHIOIOTHCS SIK

HecHeU(pIYHUMHU, TaK 1/a00 crnenu@iuHUMU JTOKATbHUMH e(eKTaMu T'yMIHOBHX
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pPEUYOBMH HA MEMOpaHU POCIMHHUX KIITUH. Cnenudiuanii nokansHuil ['P-edekr
BKJIIOYA€E MOTJIMHAHHS TYMIHOBUX PEUOBUH B POCIIMHHU.

3a 00poOKM TYMIHOBUMM PEUYOBHMHAMH Bi1AOYBAa€ThCA MPUIIBUAIICHHS
normuHanHd N 1 NO3, mo npus3BOAUTH 10 30UIBIIEHHS 3arajibHOTO BMICTY
xJ10pod iy B JUCTKaX, MOKPAIICHHS 0OMIHY a30Ty 1 CHHTE3y OLIKIB, ITiJIBUIIICHHS
MIPOHUKHOCTI MEMOpaH, OTJIMHAHHS KUCHIO 1 pocdaTiB, TuxaHHs 1 HOTOCHHTE3Y Ta
MOJIOBKEHHSI KOPEHIB.

BuxmtoueHHs Oy/ib-IKOTO €JIEMEHTY MIHEPaJbHOTO KUBJICHHS HEraTUBHO
no3HavaeThcsi Ha (porocuntesl. OcoOJMBO BaXKIMBI Takl €leMEHTU sIK (ocdop,
MarHif, 3aai3o, MapraHeib, Miib, Kajiid 1 a3zor. [li eneMeHTH mnpUNMaIOThH
oe3nocepeiHIo yuacTh B porocunTesi. Kamniit aktuBye nponecu dhochopuiitoBaHHS
1 Oepe yyacTb y BIAKPUTTI IpoAauxiB. MarHiii BXOAWTH A0 CKJIaay XJIOPOQLIiB,
aKTHUBYE peakilii kapOokcuiatoBaHHs 1 BigHoBiIeHHS HAJI®. 3anizo notpioHe s
cuHTe3y xyopodurB. Mapraneup 6epe y4dacTh y (HOTOpO3KiIaiaHHI Boau. Mijb
BXOJHUTh JO CKJIaay IUIACTOLIaHIHIB. A30T HEOOXITHUW g (popMyBaHHS
MITOXOHJPIi Ta YTBOPEHHS MITMEHTIB.

3a KopeHeBOi OOpOOKH POCIMH TYMIHOBI 1 ()yJIbBOBI KUCJIOTU CHPHSIOTH
MOTJIMHAHHIO 3aJ1i3a. 3al130 € OJIHUM 13 OOMEeXEeHUX (PaKTOPIB y IPYHTI, OCKUIbKH
3aJ1130 JIETKO OKHMCHIOETHCS 1 TIEPETBOPIOETHCS Ha 1pxky. [licisi OKMCHEHHS 3ai1i30
CTa€ HEJOCTYIHHUM JUIsl POCIIMHH, aje T'YMIHOBI 1 (DyJIbBOBI KHCIIOTH HE JIUIIIE
30epiratoTh PO3YMHHICTH 3ai7i3a, a 1 CTUMYJIOIOTH KJIITHHHI MEMOpaHH OUIbII
e()EeKTUBHO MOTJMHATU 3aj1i30. 3aj1130 € KaTaji3aTopoM BUPOOHMIITBA XJI0podiy,
TaK K pPOCIMHH MOTJIMHAIOThH OUIbIIE 3aj113a, BOHU BUPOOJISIOTH OUIbIIIE 3€JI€HOTO
NIrMEHTa, SKUM aKyMyJlO€ CBITJIOBY €HEpriio i cuHTe3y Lykpy. Llykpu
pOCITUHAMH BUKOPUCTOBYIOTHCS JIJIsl POCTY 1 PO3BUTKY Ta BUIUISIOTHCS KOPEHAMH 1
CTIO’KUBAIOTh PU30CPEPHUMH MIKPOOPTaHI3MaMH, 110 TAKOXK CIIPHUSE POCTY POCIIVH.

[linBuimenHss moriuHaHHS (QocPopy 3a pPaxyHOK TYMIHOBHX PEUYOBHH
NOB’5I3aHO 13 3ano0iraHHsAM ¢ikcatii pochopy B IpyHTI 1 YTBOPEHHSIM KOMILIEKCIB
rymodocdariB, sKi JIETKO 3aCBOIOIOTHCSA POCIMHAMM, IO BUKIUKAE MiABUIIECHHS

BMICTYy acKOpOiHOBOi KHUCJIOTH, ¢ochopy, aMiHOKHCIOT Ta OUIKIB, IYKpIB Ta
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MOKPAIICHHS IKOCTI (PYKHOCTI) TUIOA1B, 301JIbIIIEHHS BET€TATHBHOT MaCH Ta TUTONTI
JHUCTKIB, CTUMYJIIOBAaHHSI POCTY KOPEHEBOI CUCTEMHM, 3MIIIHEHHS KIITUHHOI CTIHKU
Ta aKTUBALll IPUPOJHUX 3aXUCHUX PEaKLil, 3aXucT Big Y @-BUIIPOMIHIOBAHHS Ta
aKTUBAIlII0 aHTUOKCUIAHTHOI CUCTEMH.

[TinBoasiuM MiJICYMOK MO’KHAa BIIEBHEHO CKa3aTH, IO T'YMIHOBI PEYOBUHU
IPOSIBISAIOTh PICTCTUMYJIOIOUY JIi10, sIKAa IIOB’Si3aHa 13 OCHOBHUMH IIpOLIECaMU
POCIINH — ANXaHHAM, (DOTOCUHTE30M, KHUBJICHHAM. | 'yMIHOBI P€YOBHHH OCUITIOIOTH
JUXaHHS POCIIMH, 3aBISKA YOMY YTBOPIOETHCS Ta 3alacaeTbesi OUIbIIE €HEprii y
pocauH. ['yMiHOBI pe4OBUHU CTUMYIIIOIOTh HAPOCTAHHS BET€TaTUBHOT MaCH POCIIUH
Ta JHUCTKIB, B PE3YyJbTaTl YOro 30UIBIIYETHCS MPOIYKTUBHICTH (POTOCHHTE3Y, 1
3aBIAKM 1IbOMY MOXHA BHM3HAQUUTH pPO3MIp MaHOYTHBOTO BpoXkatro. Bonu
NpUIMAaIOTh y4acThb B aKTHBAlli CHHTE3y OKCHAY a30Ty, SKUH B3aeMOZIE 3
peryisiTopaMu poCTy POCIMH, L0 CIPHUSE HAPOCTAHHIO KOPEHEBOi CHUCTEMH, Ta
1JIBUIYIOTh KOS(IIIEHT 3aCBOEHHS €JIEMEHTIB KUBJICHHS.

Konomieyw FO.B., 00kmop cinbcbk020cno0apcbKux HayK, O0YeHm,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
byyenko JI.M., kanouoam 6ionoeiunux Hayxk, ooyeum, Incmumym mikpooionocii i
sipyconoeii im. /[.K. 3ab6onomnoco HAH Yxpainu

Onybnixosano 6 dscypuani «AepoEnimay

E®EKTUBHE BUKOPUCTAHHA C.-T'. BIAXOJAIB TA BIOMACH

HectpumHe migBUIIEHHS BapTOCTI €HEpropecypciB, HadTH, BYriuisl Ta
MPUPOIHOTO Ta3y BeJAE /10 3pOCTaHHS Tapu]iB Ha €IECKTPOCHEPTi0 1 MIABUIIICHHS
BapTOCTI KOMYHAJIbHUX TOCIyT. [lepeBaxkHa KUIBKICTh ICHYIOUMX MYHILMITATIBHUX
KOTEJIEHb MPALOE MOKH 1110 Ha MPUPOJHOMY T'a3l, IiHA SIKOTO 3HAYHO BUIlE Tapudy,
SKUI BCTAHOBJICHUI NJI1 HACEJICHHs, a 30MTKU MIJIPUEMCTBAM MOKPHUBAIOTHCS 32
paxyHok OroxkeTHUX cyOBeHIi. COTHI CIIbCBKHUX HACEJIeHUX ITYHKTIB,
CUTBCHKOTOCTIONAPCHKUX  MIANPHEMCTB Ta (EpMEpPChKUX TOCHMOAAPCTB  IIIE
HEJOCTaTHHO 3a0€3MEUEHI EIEKTPUYHOIO Ta TEIUIOBOIO €Heprielo. ICTOTHO Takox
30UIBIIYETHCS YacTKa EHEPropecypciB B COOIBapTOCTI MPOMUCIOBUX TOBapiB,

CLIbCHKOTOCTIOAAPCHKOT CUPOBUHU Ta MPOIYKIII.
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BuzHaueHHs Ta HUIAXU BUPilIEeHHs TPo0JieMH

Jlnsg BupilieHHS JaHUX MpoOJieM eKClepTaMH Ta HAayKOBISIMH BEIETHCS
AKTUBHUM TOIIYK €(PEKTUBHOTO BUKOPUCTAHHS albTEPHATUBHUX MOHOBIIIOBAHUX
moxepen eHeprii. OnHi€I0 3 HAUNEPCIEKTUBHIMNUX CKJIAJ0BHX BiTHOBIIOBAIHLHOT
CHEPreTUKH cTae OlO€HEepreTHhKa, 3aCHOBaHAa Ha BUKOPHCTAHHI €Heprii Oiomacu,
CIIOKUBAHHS $IKOi HE NPU3BOAUTH /O MIJACWICHHS TJ00aJbHOTO MapHUKOBOTO
ehekty. Y 3B'SI3Ky 3 UM HEOOXITHWW PO3BUTOK BCIX MOKJIMBUX HAIPSMIB
O010€HEPTeTUKHY 3 ypaxXyBaHHSM HAasBHHX MPUPOJHHUX PECYPCIB y PI3HUX pErioHax.
OpHak mpu I[bOMY IOBHHHA 3/A1MCHIOBAaTHCh Pi13HOOIYHA €(PEKTUBHA TEXHIKO-
€KOHOMIYHA OI[IHKa IepeBar Ta HEIOJIKIB PI3HMX TEXHOJOTrd BHUPOOHHUIITBA
Oiomacu, mepepoOIsTHHSA i1 Ha O10MaJIMBO 1 MOJAJIBIIOTO0 MOro BUKOPHCTaHHS. B
YMOBAaX MOCTIHHOTO MOA0POKYAHHS BUKOITHUX BU/IIB TIAJINBA, SIKi € OCHOBHUMH IS
TEIJIONIOCTaYaHHs MePEBaXKHOT OUIBIIOCTI 00’ €KTIB OOKETHOI cepu B YKpaiHi,
Ha/A3BUYAHO aKTyaJIbHOTO 3HAYEHHS HAa0yJI0 MUTaHHS AUPEpEeHLIHOBaHOTO BUOOPY
€HEPreTHYHOro O0JaJHAHHS Ta BUKOPUCTAHHS MICLIEBUX BHUJIB €HEPrOpeCcypcCiB B
CIIBCBKIM MicmeBOcTi. lle moB's3aHO HE TUIBKM 3 HApOCTAOUUM JIe(iIIUTOM
BYIJICIIEBOI CUPOBUHM, a ¥ 3 MpoOJieMaMu €KOJIOT1i, OCKUIbKU 3TOPSHHS MaJIiBa
CYNPOBOIKYETHCS BUKUIAMU B aTMOC(epy 3HAUHOT KiJTbKOCTI IIK1IJTMBUX PEYOBUH:
OKCHJIIB 30Ty, BYTJICIIIO, CIDKH Ta 1H.

3 orsiny Ha Te, 110 PO3BUTOK MICIIEBOI KOMYHAIbHOI €HEPreTUKH BUMAarae
3HAYHUX BUTPAT, TEMIU 3pOCTaHHS Tapu(diB HA eIEeKTpOeHeprito 1 BapTicTh ['kan
TEIJIOBO1 eHeprii Oy yTh 301JIbITYBATUCS, HE3BAXKAIOUH Ha 11 pyYHE peryJloBaHHS Ta
ctpuMyBaHHs. [IporHo3u cTBep/XKyIOTh, 1m0 10 2020 poKy OYIKyeThCs AediruT
CHEPTOMOTYKHOCTEH MPAKTUYHO MO BCil Teputopli Ykpainu. Y To#l ke dyac, y
3B'SI3KY 3 MOJIMIICHHSIM €KOHOMIYHOI CUTYyalli B KpaiHi, MPOCTEXYEThCS CTiiKa
TEHJICHI[is 10 30UIbIIIEHHS BUPOOHUIITBA 1 criokuBaHHs eHeprii. [lopsin 3 mum, B
arpapHO-TIPOMHCIIOBOMY KOMILIEKCI, JIICOBIM Ta JIepeBOOOpPOOHIi ramy3i iICHye Ta
KOXEH PIK HAKOMUYY€EThCA 3HAUHUM MMOTEHI[1a] BIAXOA1B pi13HOMaHITHOT OPraHiuHO1
CHUPOBUHU: 3aroTiBis 1 00poOKa nepeBUHU (HENIKBIAHA AEPEBUHA, BEPILIKH, CYUKH,

IHI, 00pI3KH, THUpPCa, CTPYKKA), B CUIBCBKOMY T'OCHOJIAPCTBI - COJIOMa 3€PHOBHX
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KyJIbTYp, TIOJIOBA, cTe0a, Ka4YaHU KyKYPYI3H, JIYIIITUHHS Ta cTe0ja COHSIITHUKA,
BIIXOM TEPEpOOKHU JIbOHY Ta 1HIA OpraHiuHa CHUPOBWHA, SKi Ha JAaHUN 4yac He
JIOCTaTHHO €(PEKTUBHO BUKOPUCTOBYIOTHCS, aj€ MOXKYTb OyTH BHKOPHMCTaHI MJis
BUPOOHUIITBA TEIJIOBOI Ta eNeKTpU4HO1 eHeprii. [1IBuake moripuieHHs eKoIOTT4HOT
CUTyallli 4Yepe3 HAaKONMWYEHHS BIJXOMIB B PI3HUX Taly3siX IPOMHUCIOBOCTI,
CIJICHKOMY TOCITOZapCTBI, KOMYHAJIbBHOMY CEKTOP1, B TOMY YHCJIi Ha CTalllOHApHUX
1 HECAaHKITIOHOBAaHUX 3BAJIUIIAX, BUMATa€ PIITydOTO BIPOBAKEHHS MEPCIICKTUBHUX
METOJIB yTuiizamii BiaxoaiB. B VYkpaiHi Hapa3i HE0OXIJIHO BHUKOPHCTOBYBATH
TEXHOJIOT11 3 HI3bKHM T€XHOT€HHUM HAaBaHTAXKCHHSIM Ha HABKOJIUIIIHE CEPEIOBUIIIE,
TOMY 1110 ICHYIOY1 TEXHOJIOT1i MalOTh Ha HbOT'O 3HAYHUI HETAaTUBHUMN BILIMB.

Slka anbTepHaTHBA?

OaHuMU 13 NEPCHIEKTUBHUX Ta EKOHOMIYHO OOI'PYHTOBAHUX JIJISl CHIATFOBAaHHS
OpraHiYHOi CUPOBHUHH € Ta30T€HEPATOPHI eUi, TETUIOTeHEPATOPH Ta TBEPIOMAIIMBHI
HIpOJII3HI KOTJM, IO MPalloTh 3a MPUHIMIIOM MipoJi3y Ta rasudikami 3
MOXJIMBICTIO OTpUMaHHS JIEHIEBOi TeIIOBOi eHeprii. OTpuMaHe Temio
BUKOPHCTOBYETHCSI B KOMYHAJIBHOMY Ta CUIBCHKOMY TOCTOJAPCTBI y PI3HOMY
TEXHOJIOTIYHOMY MPOMHCIOBOMY YCTaTKyBaHHI, CHCTEMax OIAJIeHHS, Tapsdoro
BOJIOTIOCTAYaHHS MPOMUCIIOBO-BUPOOHUUNX MPUMIIIEHB 1 TOCTIONAPCHKUX CIIOPYI,
B CYIIMJIBHUX KaMepax, TeTUTUIIAX TOIIO.

Bukopuctanss 6ioMacu Ta OpraHiYHUX BIJIXOJIIB B 3BUMAMHUX €HEPreTUUHUX
YCTAaHOBKaxX Ta TBEPAOMAIMBHUX KOTJIAX MPSMOTO CHAJTIOBAHHS TMPHU3BOJIUTH 10
YCKJIQIHEHHSI KOHCTPYKIIIA MOJayi, TONKOBUX MPHUCTPOIB 1 3OUIBIICHHS iX
rabapuTiB, 10 MOB'I3aHO 3 HHU3BKOIO >KAPOCTIMKICTIO METaleBUX TpyO, Ta ix
MIBUIKAM BUXOJIOM 3 €KCIUTyartairii. TpyaHOIIIB, 0 BUHUKAIOTh TP CIIATIOBaHH1
IIEJTFOJIO3HOT CHUPOBWHHU, MOXKHAa YHUKHYTH 3a paxyHOK TEepMIiuHOi MepepoOKu
GiomMacu B Ta3omofiOHuil eHeproHocii. MaeThes Mpo OTPHMAHHS CHHTE3-Ta3y B
nporieci rasudikamii 6iomMacu Ta OpraHIYHUX BiIxoHiB. BukopucTaHHS HOBHX
TEXHOJIOTIA Ta €HepreTMYHoro oOJjiagHaHHS Tpu mepepodui 1 kr OGiomacu nae
MOKJIHUBICTH oTpuMaTH 1,5-2,0 M3 cuHTe3-ra3y, sSIKHA MOXXHA BHUKOPUCTATH IJIs

OTPUMAaHHS TEIJIOBOI Ta €JIEKTPUYHOT €Heprii. 3a OLIIHKOI €KCIIEPTIB Ta HAYKOBIIIB,
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omu3bko 50% cnoxuBaHOi eHeprii B YKpaiHi MOXyTb OyTH 3aMillieHl MHUISIXOM
BUKOPWCTAHHS TaJJUBHUX BIIXOJIB B KOMYHAaJbHOMY TOCIOJApPCTBI Ta C.-T
BUpOOHUIITBI, a me 50% 3a paxyHOK CHeliaJlbHO BHPOIIEHOI Olomacu
O10€HEPTeTUYHUX KYIBTYP.

["asudikaiiss opraHiyHOi CHPOBUHHM — 1€ OTPUMAaHHS CHHTE3-Ta3zy IijJ
BIUIMBOM BHCOKHX TEMIIEpaTyp, KaTami3aTopiB Ta 1HIIKX (I3UYHUX, XIMIYHUX 1
OiosoriyHux BIUMBIB. CHUHTE3-ra3 MOXXHA €()EKTUBHO CIAOBAaTH B Ta30BUX
naJbHUKaX MPH XOPOIIiN opraHizallii nporecy ropiHHs, a TAK0K BUKOPHUCTOBYBATH
B TOINKax [JIsl CHAJIOBaHHS Ta3omojiIOHOr0 MajiiBa B KOTEIBHUX arperarax 1
yCTaHOBKax. 3HAYHOIO MEPEBAarol0 CUHTE3-Ta3y B MOPIBHSAHHI 3 TBEPUM MATHBOM €
MO>KJIMBICTh BUKOPUCTAHHA MOT0 B ra30BUX TypOiHAX /Il BUPOOJICHHS €JIEKTPHYHOT
Ta TemioBoi eHeprii. [asudikamiss HaWyacTilie TPOBOJUTHCA Yy BEIUKHUX
MPOMHUCIIOBUX Ta30reHepaTopax B KHUIUIIYOMY IIapi MpH HECTadl OKHCIIOBaya.
KoHceTpykiii ycTaHOBOK 1S Ta3udikallli pi3HUX BHUJIB NAJIUB BIAPIZHAIOTHCS, ajie
He MPUHIMNOBO. OCHOBHUM MPOIECOM MpH razudikaiiii € mipoii3 — e XiMiYHuN
MPOIEC PO3KJIaJaHHsI OPraHIYHOI CKJIAIHOI CMOJYKM Ha MPOCTINI CKJIAJOB1 IiJ
BITUBOM BHCOKHUX Temmeparyp (500 — 850° C) 1 mix yac BiACYTHOCTI OKUCITIOBAYA.
[Tiponi3 y mpucyTHOCTI BOJISHOI Mapu HA3WBAIOThH TifpomipoizoM. B pesynbrari
nipoJli3y MOXYTh OyTHM BHMIUIEHI TBEP[l, PIAKI Ta ra3onoAiOHI NpOAYKTH MpU
HOPMAaJIbHUX YMOBAax PEYOBHHH, 3T1HO y3aranbHeHoi hopmynu: bBM + temio = C
(Byrnmucra peuoBuHa) + cmomu + CO + CO2 + H2 + H2 O + CH4 + CnHm.
["azomoAiOH1 MPOAYKTH MipOJIi3y SBISIOTH cO00t0 ra3, mo mictuth CH4 , CO, H2 ,
Qup = 10-15 MJx/M3 , Buxigm mo 70% Big Macu CyXxoi CHPOBUHHU TMIPHU
BHUCOKOTEMIIepaTypHoMy miBuAKoMy miposizi. KKJI mipomizy cranoButs 80-90%.
Bci po3risHyTI mporiecu OTpUMaHHSI CHHTE3-Ta3y 3 OpraHIvYHOI CUPOBHHHM MOYKHA
PO3JIUIMTH 32 TAKUMHU CTAJISIMU: TIOTIEPEIHS MATOTOBKA O10Mac, CIIaJIFOBaHHS yepes
YTBOPEHHSI CHHTE3- Ta3y; OTPUMaHHS BUCOKOMOTEHIIHHOT TETJIOBOT €HEPrTIi.

AnbTEepHATHBHI TEXHOJOTIi BHPOIIYBaHHS Ta TMepepoOssHHS Olomacu
JTIO3BOJIAIOTH CTBOPUTH HOBI BUPOOHUIITBA 1 poOOYl MICIS B CUTbCHKIM MICII€BOCTI,

Opy YOMYy 3HAYHO 30UTBIIMTH MOAATKOBI HAIXOPKEHHS B MICLEBI OIOIKETH.
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BukopuctanHs B SKOCTI HaJiMBa CUTBCHKOTOCTIONAPCHKUX BIAXOMIIB JIO3BOJIUTH,
OKpIM OTpUMaHHS JEIIeBOi €Heprii, 3HM3UTH BHUTPATH Ha IX YTHII3AIIO.
BuBiIbHEHHS Tpollied, MPU3HAYEHUX HA 3aKYIIBIIO 1 HA JIOCTaBKY €HEProHOCIiB,
HAJaCTh MOKJIMBICTh MEPEPO3MOAUTY CTaTe OIOMKETy Ha KOPHUCTh COIIaIbHOI
cepu.

lasudikamis OilomMacu Ta OpraHidHMX BIAXOJIB € €(GEeKTUBHOK Ta
MPUBAOJIMBOIO THM, IO JO3BOJIIE OTPUMYBATH EKOJIOTIYHO YHCTE IMaJIMBO Ta
€HEProHOCIi 3 HU3BKOI COOIBAPTICTIO.

Cepen BITUYM3HSIHMX BHPOOHMKIB OOJaJHAHHS 1Jis1 €()EKTUBHOI MepepoOKH
O0lomacu MokHa Big3HauuTH HacTynHux. TOB «CioHa», 1m0 30kpema BUpPOOJsie
ra3oreHepaTopHy Im4 3 BOASHUM TeriooOMiHHMKOM wmoaeni CYII-BT 80M
notyxHicTio 80-100 xBt. Bona mnpusHaueHa i yTuiaizamii MPOMHUCIOBHX
noOyTOBUX BIJXOJIB Ta CHAJTIOBAHHS MAJMBHOI TPICKU 1 MOJpiOHEHOi OioMacu
010€HEePreTUYHUX KYIBTYP.

Gazdream — BUpOOHHUK ra30reHEPATOPHUX TBEPAONAIMBHUX YTHII3aTOPHUX
neyeld (KOTIB) TEIIONPOIYKTHBHICTIO 10 2 MBT, 1m0 mpamooTh Ha BIIX0Iax
JepeBO0OPOOKH, TOOYTY, arpapHOi MPOMHUCIOBOCTI Ta HE TOTPEOYIOTh MONEPETHBOT
niarotToBku. BosoricTe manuBa Moxke nocsratd 75%. B razorenepatopHux medax
MO>XKHA YaCTKOBO CIHaitoBaTH (YTWJII3yBaTH) MOOYTOBI Ta MPOMUCIOBI BIIXOIU
Oyab-sKOi (Ppakilii, BOJIOrOCTI Ta SIKOCTI. YHIKaJbHICTh M€Yl MOJIArae B TOMY, IO
BOHA HE MOTpedye NepeHaNaIITyBaHH M1 PI3HI BUIU MaJUBa.

VY cTpykTypil coO0IBapTOCTI BUPOOHUIITBA MPOIYKIIT €HEpreTuyHa CKJIajoBa
Mae repeBaXxKHe 3HaueHHs. ToMy 3 ypaxyBaHHSIM Pi3KOT0 MOJOPOKIAHHS 1 AeDILUTY
BUCOKOKQJIOPIMHMUX €HEProHOCIiB Ha OCHOBI BUKOMHUX TaJIMB BUHHUKIA
HEOOXI1THICTh CTBOPEHHS TE€XHOJIOT1H 1 YCTaTKyBaHHS JUIsl OTPUMAHHS TEIJIOBOI Ta
CJICKTPUYHOI €HEepTii 3 MOHOBJIIOBAHMX 1 MICIICBUX BHUIIB MaivBa (BIAXOAH C.-T.
BUPOOHUIITBA, TPOMHCIIOBI  BIIXOaHM, OioMaca CHEIIaJbHO  BHPOIISHUX
Ol10€HEePreTUUHUX KYJIBTYP), BapTICTh SAKUX 3apa3 NMpUOJU3HO B 4-6 pa3iB HIKYE
BapTOCTI HAPTOMPOIYKTIB.

I'ymenmux M.A. k.c.-e nayx, c.H.c.
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Incmumym bioenepeemuunux Kyaomyp i yyKposux 0ypsKie
Onyoaixkosano 6 sxcypuani «AepoEnimay

BIOJIOI'IS, 310POB’SI TA POJIOYICTDH IPYHTIB - 3AIIOPYKA
YCHIXY BUCOKOI BPOKAMHOCTI TA IKOCTI TPOJXYKIII

3aBXIM aKTyaJIbHUM 1)1 epMEPIB € MONIYK CIIOCO01B 3MEHIIIEHHSI HEPSMUX
3aTpaT 3 OJHOYACHUM 30epeKeHHSIM a00 30UIBIICHHSM BpPOXKAO Ta SKOCTI HOTO
KIHIIEBOI MPOAYKIIil, YOTO JOCSATHYTH HENPOCTO B CyYaCHUX YMOBaX MOTECHLIMHOT
3arpo3u arpoexocuctemi. lle 3yMOBI€HO THM, IO TPOMHCIOBE BUKOPHCTAHHS
XIMIYHHUX JOOPHUB, X0U 1 JIOMOMOIJIO 3IIMCHUTH «3€JEHY PEBOJIIOIII0», IPOTE iXHE
3aCTOCYBaHHS NE€P10IMYHO BUKJIMKAE 3a0pyTHEHHS IPYHTOBHX Ta TOBEPXHEBUX BO/L,
TAM CaMHUM CTBOPIOIOYM 3arpo3y TOKCHUYHOCTI, SIK ISl (pepMmepiB, Tak 1 A
cnokuBauiB. Came 11 mpobsiemMartuili Oyia npucBsiueHa KoHGEpeHIis, B K1l B3sIIU
y4acTh aMEPUKAHCHKI Ta YKPAiHChKI HAYKOBII1 M arpOEKCIEePTH.

HaroayiiTe rpyHT, a0M 101IOMOI'TH HOMY HArOAyBaTH BPOXKal

Crnemianict 13 poatodocti rpyHTiB Hin Kinci, sxuit € Bmacaukom «Kinsey
Agricultural Servises, Inc.», mo crerianizoBaHa Ha yIpaBJIiHHI POAIOYICTIO IPYHTIB
3 1973 poky, npesentyBaB «CUCTEMY pPOIIOUYOCTI IPYyHTIB AnbOpexta». J[oKTop
Binbsim AnpOpexT 3akinkae: «BuBuaite Npupoy, a He KHUKKU PO TPUPOY...»,
1 nonae: «Haroxyiite rpyHT, abX 1OOMOTTH HOMY HaroayBaTH BpOXKaii».

[Iporpama ympaBminus T1pyHTtamu Hina Kinci 6a3oBana Ha cucremi
30araueHHsl TPYHTY TOXXUBHUMHU PEYOBHHAMHU MJI MPABHIBHOTO BUKOPUCTAHHS
IPYHTY Ta pOCIUH, fKI HAa HBOMY pPOCTYThb, BHUKOPHUCTOBYIOUM XIMIKO JJIsi
KOpUTyBaHHs (P13UUHOI CTPYKTYpPH IPYHTY, 3 METOIO 30aradyeHHsi HOro XiMi4HOro
CKJIay Ta 3 METOI KOPEKTHOTO 3a0e3MeUYCHHS POCIUH MOXHUBHUMH PEYOBUHAMHU.
Takox cucrema mepejdayae BIUIMB HAa XIMIUHUHM CKIJIaJ IPYHTY Ta, SIK HACHIJOK,
3MIHy Ta KOperyBaHHsI HOro (i3m4yHOi CTpyKTypH. TakKMM YHMHOM, CTBOPIOIOTh
CIPUSATINBI YMOBH JIJI1 PO3MHOKEHHS Ta PO3BUTKY 010JI0T1YHOT CKJIaI0BOI IPYHTIB.

Te, mo Hiny Kinci ta xomnanii HaaCWIarOTh 3pa3kd IPYHTIB UIA aHami3y Ta
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pexomenpaniii 3 75 kpain (mepeBaxxno CIIIA, Kananu, ABctpanii, Hooi 3enanii,
[liBnennoi Adpuku, Benukoi bputanii, Himeuunmnu, Asctpii, Ppanmii Ta
Mekcuku), TOoBOPUTh PO PE3yJIbTATUBHICTh 3ACTOCYBAHHS HUM CY4aCHUX METOIHK
Ta 3ac00iB B arpOHOMI].

CrhorojHi, B 4ac HAyKOBO-TEXHIYHOT'O MPOTrPECy, BUHAXO/IB Ta IHHOBAILIIM He
€ CKJIQJJHUM 3alIOBHUTHU OJHOYACHO BC1 HEAOCTaul IPYHTY, MPOTE 1E IyKE JOPOTO.
3aBmaHHsA BYEHUX, (axiBIIB 1 BHPOOHUKIB POCIMHHOI MPOAYKLII MOJsArae B
MiHIMI3aIlli 3aTpaT Ha BUPOIIYBAaHHS ClLILCHKOTOCIOAAPCHKUX KYJIBTYp, a OTXKE
MIJBUIIICHHS E€KOHOMIYHOI €()eKTUBHOCTI Tally3l CUIbCHKOTO TOCIOJAapCTBa B
L1JIOMY.

biosorist Ta 310pOB’s TPYHTIB, iXHIM XIMIYHUN CKJIaj] OUIBIIOI MIPOIO
3aJIEKUTh BIJ MIJKUBICHHSA OIOCTUMYJIATOpPaMHU Uil TPYHTOBUX OPTaHi3MIB 1
pociuH. [liHOBa noJiTHKa 10OpUB HA CHOTOAHIIIHROMY PUHKY XO0U 1 KOHKYPEHTHA,
npote 6araTo ¢epMepiB BIIMOBIISIFOTHCS BiJI HUX Yepe3 T€, 10 OUIBIIICTh 3 HUX HE
TUIBKM TOKCHYHI, a W JOporoBapTicHi. Tomy, moTpiOHa anpTepHaTHUBA LUM
no0puBaM 1 JIOCBIJl IPOBIAHUX KpaiH 3 PO3BUHYTHM 1 TMPOTPECHBHUM arpapHUM
CEKTOPOM VY BHUPIIICHHI WX TpoOJeMHHX nuTaHb. OJHE 3 TaKuX PIlIeHb —
MPECTABICHUN HA KOH(EPEHIIil, HaTypaJbHU, piikuii OiocTumynarop VitaZyme
(Bitazum) — m1st I(pyHTOBUX OPTaHi3MIB 1 POCIIHH, 0 MICTUTh HU3KY O10JI0TTYHUX
aKTUBATOPIB, fAKI € TOOIYHUMHU MPOJAYKTaMH 3aMaTEHTOBAHOTO MpPOLECY
dbepmenTaiii. B ocHOBYy IMX aKTHBHUX PEYOBUH BXOJATH (DEPMEHTH Ta IHIII
MNOTYXHI CTUMYJISITOPDH POCTYy, Takl sIK OpacMHOCTEpOiAM, BiTamiHu Tpynu B,
TPUKOHTAHOJI Ta THIIII.

Bitazum — 4n He €IUHUN CTUMYJSTOP POCTY, SIKMUM BITHOBJIIOE IMYHITET
POCIMHU Ta POJIOYICTh TPYHTY, 3aBISKH 30OUIBIICHHIO KUIBKOCTI KOPHUCHOL
Mmikpodmopu. IlepeBara Bitasumy Hamx nOpoayKTaMH Ha OCHOBI TyMarTiB 1
aMIHOKHUCIIOT, 11¢ OUThIN TpuBaia nis micis BHeceHHs (He 10-15 16, a came 60-80
110 Ha 03UMUX 1 paHHiX sipux Ta 90-100 116 Ha MI3HIX APUX KYIBTypax).

Bitasum  30uiblIye  MPOAYKTHUBHICTH  TEXHOJOTIH  BHPOILYBaHHS

culbChbKOrOCOAapchkux KynbTyp Ha 10-20% Ta 3a0e3mneuye 10AaTKOBE
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HaaxomkeHHs 30-60 kr/ra OionoriuHoro a3ory. OTxe, 3acTocyBanHs Bitazumy B
TEXHOJIOT1i BUPOITyBaHHS O3UMOI Ta SPOi MIIICHUII TapaHTy€e OTPUMAHHS 3epHa 3 —
1-ro knacy sikocti. BiTazum 3acTOCOBYIOTH Jj1s1 00p0oOKH HaciHHs B HOpwmi 0,5-1 /T
Ta 111 00poOKu pocnuH HopMmoto 0,5-1 /ra.

Buxopucranns  VitaZyme y  KOMIUIEKCHIH  cHCTeMi  KepyBaHHS
CUTCHKOTOCTIOAAPCHKUM BUPOOHHUIITBOM JIONIOMOXE (epMepy MOA0IaTH HU3KY
BUpOOHNYMX TpobOiieM. Lle He momymicTehbke racio, el 610CTUMYIIATOP BXXKE BCTHUT
3apEeKOMEH]IyBaTU ce0e Ha arpapHOMy PHUHKY HAIllOi KpaiHu, AK JOCTYNHHUHA Ta
e(eKTUBHUN HaTypasbHMI mpenapar. IIpo 1o cBig4arh BIATYKHM B TOMY YHUCIHI 1
NPUCYTHIX Ha KOH(EpEeHIi KEpIBHHUKIB, BJIACHUKIB, IUPEKTOPIB, (axiBLIB 1
arpoOHOMIB MPOBITHUX arpapHuX (HepMepPChbKUX rOCHOAAPCTB YKpaiHH, cepell sIKHX
Yepkacbka JOCHiHA CTaHIis OlopecypciB, MNPHUBATHE CUILCHKOTOCIOAAPCHKE
nignpuemMcTBo  «Anbda-Arpo»  (Xepconceka  001.), TOB  «3maroma»
(KipoBorpaaceka 0611.), ®I" «®@opBapa» (Jlyranceka 06:1.), CTOB «borganiBebke»
(Uepkaceka 00:1.), 3AT «HBT VYpoxait» nigposzain HXII, komnanis «KepHen»,
COI" «3omoTta ociaby (Oxechka 00J1.) ¥ 1HIIII.

IToTrpeda pociiuHM y MAKPO- Ta MiKpOeJeMeHTaX

«TomyiiTe cBif TpyHT, 00 1€ €IMHUN NUTYHOK POCIUHU», TaK 3BYUYUTH
adopu3M BIJJOMOT0 BUEHOTO CBITOBOTO MaciTady mpodecopa Ansopexta. Li cnosa
Mpo IPYHT MalwTh B €001, Tak OM MOBUTH, BaroMe miarpyHts. 11{o06 3HaTH, sKi
MO’KMBHI PEUOBUHHM BHOCHUTH, B KIH KIJIBKOCTI, & TAKOXK IMEPIOIUYHICTD 1 METOJIH X
3aCTOCYBaHHS, BAXIMBO 3HATH MOTPEOM POCIMHH B KOHKPETHHX, JIOKAIbHHX,
30HaJIbHUX YMOBax arpoekocuctemu. Hanpuknan, 3abe3neuenns pocharamu ans
BUPOIIYBaHHS MIIIEHUIT HaBaxumBimmM € B niepii 40 aaiB. [losBa »OBTU3HM Ha
JUCTI CBIAYMTH TPO Hexoctady cipku (S), micis BHECEHHS S, mpooOiieMH 3
dbitodToporo 3HNKAIOTH. CKpYYEHI JIUCTA KYKYpPY/A3U TOBOPSTH PO HECTAUy IIUHKY
(Zn). Kanpmiit (Ca) 3abe3nedye mOpUcTIiCTh TPYHTY, Www.agroprod.biz 33 marsiii
(MQ) — HaBmaku, 3MEHINy€ TIOPUCTICTh. BMICT IIUX JBOX €JIEMEHTIB CBIIYUTH MPO

T€, HACKUIBKU KOM(OPTHO PO3BUBAIOTHCS MIKPOOPTaHi3MH B IPYHTI.
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He cekper, 1o mimaHoMy IpyHTYy HEOOXiIHO Ouiblle MOXXKUBHUX PEUYOBHH,
Hampukiaag Mg moTpiOHO MIOHAMMEHIe BABIYl OuIbIIe, amKe e XIMIYHUN
€JIEMEHT YTPUMY€E HaBKOJIO ce0e BOAY, a BIITAK 1 3SMEHIIIYETHCSI TOPUCTICTh IPYHTY.
Ax 3a3navae Hin Kinci, i1eansH00 mponopiiiero At mimanux rpyHTiB € 60% Ca 1
20% Mg.

[Ipodecop AnpOpexT 3BepTae yBary, 1110 BaKJIUBO PO3YMITH, Y BUZHAUAEMO
BMicT Gochopy (P), po3unHeHoro y BoAi, uu B 3arainbHii Maci. buibmiicts Gpepmepin
BU3HAYaIOTh PO3UMHEHUN Pocdop.

Bigomo, 110 rpyHTIB 3 qocTaTHIM BMicToM Mifi (Cu) Ty»e Majo B CBITi, TOMY
MOTPIOHO KOHTPOIIOBaTH BHECEHHS a30Ty (N), 00 3a HOro HaUIMIIKY 3HUKYETHCS
BMICT MiJIi.

Cepen ycix Makpo- Ta MIKpOEJIEMEHTIB, HalBaroMiliMMu KOMIIOHEHTaMU
pyuty € Byrienb (C) 1 azor (N). OcHOBHa MeTa CUIBCHKOTO TOCIOAApCTBA —
HAKOIWYEHHSI COHSAYHOI €HEprii, MIepEeTBOPEHHS COHSYHOI €HEPTii y BYIJIClb Yepe3
dborocunTe3. CroyKu BYTJICHIO Y IPYHTI — 1€ IEPEBAXKHO OpraHiuHl pEUYOBUHU —
PEIITKA OpraHi3MiB, IPOJYKTH IXHROTO MeTaboi3My Ta CO2, 1110 BUILISIETHCS 11T
yac JUXAHHS OpPraHi3MiB 1 pO3KJIaJJaHHsl OPTaHIYHUX PEYOBHH B a€pOOHUX yMOBaXx.
Oxcup kapoony (IV) pocnvHM TOTIMHAIOTE JIUCTIM 1 KOPEHEBOIO CHCTEMOIO IS
CUHTE3Y OPTaHIYHHUX CITOJIYK.

[Tonamarouu B KIITUHY 3€JIEHOTO JIUCTS, okcuJ kapoony (IV) mpueanyerbcs
710 akienTopa (ByrieBoa pudymnesoaudocdar), 3 SKUM IPOJOBXKYE MOATBIINN PyX
1 mepeTBOpeHHsI. 3aBIsAKH (EPMEHTY albI0JIa3Hl, YTBOPIOETHCS MPOCTHH I[yKOp —
TJII0KO3a, a 3 HBOTO — I[yKpo3a Ta Kpoxmaib. YacTHHA CHHTE30BaHOI PEYOBHUHU B
IbOMY TIPOIIECI TEepPEeXOAUTh 3HOBY B aKIENTOp — TaK YTBOPIOETHCS
caMoOperyJibOBaHUi HMUKIIYHUN npouec. [ami 3 y4yacTio iHIKX (EpMEHTIB I[yKpH
MIEPETBOPIOIOTHCA y OLITKH, YKUPHU Ta 1HIII OPTaHIuHI PEYOBUHU, TOTPIOH1 JJIS KUTTS
POCTIUHH.

MikpooioJsiorist IpyHTY

Braxaemo, 110 ineanpHa KucaoTHICTh (pH) cTtaHoBUTH Ha piBHI 6,5, ane He

3aBXKJIM XOPOIIMM MOKa3HUK pH roBOpUTh PO Te, 110 Ball IPYHT 30a1aHCOBAHUM.
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[Ipodecop rpynroBoi mikpobionorii PobGepr [Ix. Kpemep 3 yHiBepcutery
mraty Miccypi 3a3Hadae, o 11 TOBHOIIHHOCTI TPYHTY HEOOX1AHO, 1100 Y HhOMY
Oynu OakTepii, aKTHHOMILIETH, MIKOPHM3HI Ta 1HIII TPUOKH, 3€MJISSHI YepB’sKH,
MOpPCBKI  BomopocTi Ta Oaktepiodarn (Bipycu). ApKe, pi3HOMAHITHICTh
MIKpPOOpPraHi3MiB HEOOXIJIHA IPYHTY JJIi MOr0 MOKMBHOI 371aTHOCTI, (pOpMyBaHHS
Mmikpodiopu. Ilpodecop Kpemep Takoxk kaxke, 110 BH3HAYEHHsS O10JOTIYHUX
MOKa3HUKIB TPYHTY Ha TMOJI HE Ma€ 4YITKUX CTaHAapTiB. Y HOpodiIbHOMY
MIHICTEPCTBI BOHH OJIHI, Y €KOJIOTIB — 1HIII, IPOTE KOXKeH Ppepmep Moke BUOHUpaTH
METO/H 1 HOPMHU CaMOCTIHHO.

BaxnuBuM (dakTopoM B arpoHOMii € TaKOXX BOJOT030€peKeHHs U
VIIUIBHEHHS IPYHTY. Bo/a 3amoBHIOE MOpHU Ta B TaKuid CMOCIO YIIUIBHIOE IPYHT, 1
BIH MEHIII€ MOIIKO/KYETHCS TEXHIKOIO. 3aBJIaHHSAM arpapiiB € 3alOBHUTH MOPHU
IPYHTY, 1100 3aTpUMAaTH BOJLy HA JIOBIIIE.

Hocmimxennss nokropa PoGepra Kpemepa cdokycoBaHo Ha BIUIMBI
NECTULMIB HAa HABKOJIUIITHE CEPEAOBUILIE Ta HOTO TpaHC(hHOPMAIit0; B3aEMOIIIO MIXK
MIKpOOaAMU-TIECTUIIUIAMH Ta POCIHUHOIO; OIIHKY PIBHS 3J0pPOB’Sl TPYHTY V
CUICHKOTOCIIOAAPChKUX CHUCTEMax Ta Ha mnacoBuiax; BWMB I'MO kynabTyp Ha
exosiorito Ta Oiosiorito TpyHTiB. DaxoBicTeh 1 mpodecioHanizm npodecopa He
BUKJIMKA€ CYMHIBY. 3a ioro rmieynma 32-piuHuil ctaxk MikpoOionora Ciyx0Ou
Arpapuux [ocmimxens MinictepctBa Arpapaux CrpaB (USDA), BiH € aBTOPOM 1
criBaBTopoM 150 HayKkoBHX cTaTei, 17 KH)KKOBHUX Tj1aB TOIIO. J[o TOro K, Toro BiH
— cepTUdIKOBaHUI €KClepT 13 IPYHTIB Ta ujleH AMEpUKaHChKO1 Acoralii
ArpoHomii 1 AMepukancbkoi CniiibHoTH Hayku byp’sHiB.

PoGepr Kpemep mnpucBITMB HHU3KY JIOCHIDKEHb TMOPIBHAHO HOBOMY,
HATypaJbHOMY O10CTUMYJISITOPY AJIsi IPYHTOBUX OPraHi3MiB 1 pociauH VitaZyme i,
MIEPEBIPUBIIN HA TMPAKTHUIIl, 3pOOWB BUCHOBOK, II0 BUKOPHCTaHHS BiTazumy mae
Kpaluil BIUTUB Ha POCIMHH, TOOTO MABHUIILYE MOMYJIAIII0 KOPUCHOT MiKpodIopu B
pusocdepi, mpoTu aHasoris. ['0i0BHa HOro nepesara y mokpaneHoMy pOoTOCHHTE3,
cupusiHHI BUBUTbHEHHIO ByTIelto (C), a 11e, AK yke 0yJio 3a3Ha4eHO, TOJIOBHA METa

arpapiis.
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[Ile omna Baroma mepeBara Haj IHIIMMH OIOCTUMYIATOpPaMH, II€ Te, IO
BiTazuM MokHa 3aCTOCOBYBATH 3a TEMIIEPATYPH HABKOJIMIITHHOTO ceperoBuia 0—5
°C, mHaToMicTh 1Hmm —3a t 8—10 °C.

3po3ymino, 10 3HAKWAETHCS 0araro THUX, XTO CKENTHYHO CTaBUTHCS JI0
1HHOBaIl}, 30KkpeMa, 1 B arpapHiii cdepi. CyMHIBaTHCS MOKHA B IPaBIUBOCTI
peKiamMu, monyJisipu3aliii ToBapiB 1 3aco0iB, BUPOOHHUKIB 1 T. 1., @ CyMHIBaTUCA Y
JOCSITHEHHSIX HAyKW — HE po3yMHO. B cBiil yac akagemik L MedHHKOB CKa3as:
«JlromHa 3a JOMOMOror0 HAyKd B 3MO31 BUIPABUTH HEIOCKOHANICTH CBOET
TIPUPOIH.

lzop Hosak
Onybanixosano 6 scypuani « AepoEnimay

OBPOBKA HACIHHA COI

VY cyyacHHUX yMOBax, KOJIM OUIBIIICTh BUPOOHHKIB HE MAalOTh MOMJIMBOCTI
3a0€3MeUYnTH JOCTATHIN pPIBEHh BUKOPUCTAHHS JOOPHUB, OCOOJIMBO TOCTPO CTOITh
NUTaHHS BIPOBAKEHHS Y BUPOOHMIITBO HOBHUX EJIEMEHTIB, SIKI 30€pIraTUMYTh
pecypcH Ta MpUiioMiB BUPOIITYBaHHS 3¢pHOO000BHX KYJIHTYpP 3 METOIO TT1IBUIIIEHHS
BPOXKAMHOCTI Ta TMOKpAIIEeHHS SKOCTI MNpoayKuii. B mpoMy BIAHOIIEHHI
HAJ3BUYAHO aKTyaJbHUM [JI1 BHUPOOHMKIB € 3aCTOCYBAaHHS HOBHUX 3aC00iB
MIJBUIIEHHS  BPOXKAWHOCTI:  PETyJATOPIB  POCTY  POCIUH, KOMIUIEKCHUX
OakTepiaibHMX J00puUB Ta OilompemnapariB. Lle gae MOXIUBICTH CHPSIMOBAHOI
pETyIAIii MPOIECiB POCTY Ta PO3BUTKY POCIHH 3€pHOO000BUX KYIBTYP, 3aBISIKU
MO>KJIMBOCTI BUKOPUCTAaHHS (HA BIIIMIHY BiJl TPAJULIMHUX JOOPUB) SIK y MEpiof
NEePeANnoCiBHOI MIATOTOBKU MaTepially, TaK 1 sl I03aKOPEHEBOT 0OPOOKH POCIIH B
ONTUMAaJIbHI (pa3u IXHLOTO PO3BUTKY.

[lepeanociBHuil 0OpOOITOK HACIHHS 3€pHOO000BUX KYJIBTYp 1, 30KpeMa, coi
nependavyae BUKOHAHHS TaKMX 3aXO[1B: 1HOKYJIALIIO HACIHHA, IPOTPYIOBAHHS Ta
00pOOKY CTUMYJIATOPAMH POCTY.

OcHoBa epeKTUBHMX iIHOKYJISIHTIB JJI51 COl
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OpHuM 13 OCHOBHUX MLUISIXIB MIJBULIECHHS MPOAYKTUBHOCTI COi €
NepeNoCciBHA 1HOKYIIALIS HACIHHS MIKPOOHUMH TpernapaTamMu (1HOKYJISHTaMHU) Ha
OCHOBI akTUBHHMX MmTaMmiB Bradyrhizobium japonicum, siki XapaKTepU3yHOTbCS
MaKCHMaJbHUM TOTEHIianoM a3zoTdikcamii. HemonikoM Takoro 3acoly € mBuaka
3arubenb OakTepii Ha MOBEpPXHI 0OPOOJIEHOr0 HACIHHS Yepe3 BUCHXAHHS, TOKCUUHY
JII0  JIeSIKMX PEYOBHMH HACIHHEBOT OOOJOHKM Ta KOHKYPEHINI0 emidiTHOI
MiKkpoQuiopu, ToMy 00po0OJieHe 1HOKYJISTHTAaMH HACIHHA Mae OyTH BHUCISTHE Biapazy
nicnst 6akrepusaiii. Oco6JIMBO 1€ BaXKIMBO HA THX IPYHTaX, /e COI0 BUPOIIYIOTh
yrepiie, ad0 TPUBAJIMI Yac HE BUPOILYBaJIH.

B3aemoniss 0000BUX pocivH Ta OynbOOYKOBUX OakTepii HOCHUTH
cneuu(iuHui XapakTep, U0 MPOSBIAETHCS Y 31aTHOCTI KOMILJIEMEHTAPHOTO BULY
pu300i1ii IHPIKYyBaTH Ta YTBOPIOBATH aKTUBHI OyJIbOOUKHU HA POCIMHAX BIJIMOBIIHUX
rpyn. ®dopmyBaHHs Oynb0OUOK € pe3yabTaTOM JIBOX TICHO CKOOPJIMHOBAHHMX
IPOLIECIB: OPraHOreHHUM Mpolec, KU po3BUBa€e OynbOOUKOBMI OpraH 1 HOro
TKaHWHU, Ta 1HQEeKUIMHUN mnpouec, SKUA 1HAYKYEThCS  OakTepiaabHOIO
KOJIOHI3aIl1€10. YTBOpEeHHs Oynp004YOK 1HAYIHOETbHE Ta BKIIOYAE B ceO€ MIBUIKY
aKTUBAILIF0 KOPEHEBUX KJIITUH €M1IEPMICY i MEPULTUKITY.

Bynb00ouku — 116 HOBOYTBOPEHHUH OpraH pOCIMHH, CKJIAJOBUMH SKOIO €:
1H(iKOBaH1 OAKTEPIsIMU TKAHUHHU, JIe BIIOYBaeThCs (iKcallis MOJIEKYJISIPHOTO a30Ty;
MPOBIIHI TKAHUHM, Yepe3 K1 HAIXOIATh POCIUHHI (POTOACUMIISTH Ta BUHOCSATHCS
MPOYKTH a30T(diKcallli; MeprucTeMa, 3aB/IsIKU sIKiil BIIOYBAa€ThCs PicT OyIb00UKH.

OnuHMUBIIMCH MOOAU3Y HAciHHA ab0 B pu3ocdepi MPOPOCTKIB 1 JOPOCTUX
pociuH, 0yJIb00YKOBI OaKTEPil MOXKYTh IM1/1J1aBaTUCS CYyTTEBOMY BIUIUBY 010JIOT1YHO
aKTUBHUX PEUOBHUH, 10 BXOSATH 10 CKJIaAy eKCyaaTiB pocivH. PIaBoOHOIAM, K1 € Y
BUJIIJICHHSX HACIHHA 1 KOPIHHS, 3/1aTHI 1HAYKYBAaTH nod-TeHu pu300id, HeoOX1TH1
st hopmyBaHHST 0000BO-pH300iasIbHOTO cMMO103y. [li pe4oBHHM BITMBAIOTH Ha
XEMOTAKCUYHY Ta POCTOBY AaKTHUBHICTh OYyJIh0OUKOBHX OakTepiil. BuOipkoBicTh
B3a€MO/IIi CUMOIOHTIB 3JIHCHIOETHCS HA PAHHIX eTamnax 1 BaXJIHUBY POJb y I[IbOMY
IPOLEC] BIAIrPAIOTh JEKTUHU POCIHMH Ta JIOKaJII30BaHI Ha MOBEPXHI MOicaxapuau

Oynp00uKoBHUX OakTepiid. [TouaTok yTBOpeHHs OyJIb00YOK MOB’SI3aHUMN 3 TIEPI0I0M
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MOSIBU MEPIINX JHUCTKIB, TOOTO 3 MOYATKOM (DOTOCHUHTETHUYHOI TiSTIBHOCTI POCIIUH.
JIMCTKM € OJHMM 13 BHUpIMIANbHUX (DAKTOPIB y Mpolieci YTBOpEHHs OyIb0OUOK,
OCKUJIbKM BOHH JIalOTh CHEPTeTHYHHMI MaTepiai, HeOOXIIHHH SK POCIWHI, TakK 1
MIKpoOpraizMam. Y pe3ynbTari BIUIUBY OyTb00YOK Ha PICT 1 PO3BUTOK POCIIHH,
ydqacTh 1X y mporecax dikcaiii a3oTy TOBITpS CHpUsE€ OUIbII JOBIOMY
(GYHKIIOHYBAaHHIO JINCTKOBOTO amapary ¥ HarpoMaHKeHHIO OpraHIYHUX PEYOBUH,
30KpeMa a30TUCTHUX CIONYK, CIIOYaTKy y BET€TATUBHHUX, a MOTIM Y PENPOAYKTUBHUX
opraHax coi. Y BapiaHTaX 3 I1HOKYJISLIEI 3HAYHO 30UIBIIYETHCS KUIBKICTh
Oynbp004YOK, IXHS Maca, HITPOT€HAa3HAa AaKTHUBHICTh, MOCHIIIOETHCS HAKOMWYCHHS
BEreTaTUBHOI MacH POCIHH, 3pOCTA€ BMICT BOJOPO3UYMHHOTO O1JIKa B JIMCTKAaX COi.
[TinBuiieHHs piBHS a30T(PIKCYI0UOT aKTUBHOCTI CUMOIOTUYHOIO anapary B pOCIUH
3 1HOKYJISIIIIEIO € HACJIIIKOM TTOCUJICHHSI MOYJISIIIIMHOI 31aTHOCT1 pU300ii.

Opnak, mo0 JOCATTH BUCOKOI Bijjayl BiJ 1HOKYJIAILII, HOTPIOHO HE TUIHKU
nigiopatu AKICHUM Tpermapar, a ¥ 3a0e3Nme4yuTH ONTUMajibHI yMOBH TS
KUTTEMISUIBHOCTI  OakTepil. Sk Bigomo, OynbOOUYKOBI OakTepii HaWkpalie
MPAaIOI0Th HAa MyXKUX IpyHTax 13 BosoricTio 40—80% Bij MOBHOI BOJIOTOEMHOCTI,
a onTUMajbHa TeMIIepaTypa IPYHTY sl PO3MHOKEHHs OaKkTepi CTaHOBUTH BiJl 10
no 28 °C. OpHi€ro 13 OCHOBHUX NPHYMH 3MEHIICHHS aKTUBHOCTI 0000BO-
pu3o6ianbHOr0 cMMO103y € peakxilisi TPyHTOBOTO po3uuHy. s OUIBIIOCTI BUIIB
Oynp00uKkOBHX OakTepiil onTuMalibHe 3HaueHHs pH y mexax 6,5-7,5. 3a pH 3,5
TUHYTH OaKTepii BCiX mrTamiB pu3o0iif, 3a pH 4,5-5,0 1 8,0 ixHiii picT 3aTpUMYETHCS.

Oxkpim 3a0e3neueHHs] MOJICKYJISIPHUM a30TOM aTMoc(epH, CKIaJ0BUMH, 1110
BIUIMBAIOTh Ha PICT Ta PO3BUTOK POCIMHM, € 3/IaTHICTh OAaKTepidl MpoayKyBaTu
pedyoBHHH (PITOTOPMOHAILHOT TPUPOAN (AyKCHMHHU, ITUTOKIHIHU, TiOepeniHu,
abcuu3oBa kuciaotra Tomio). OcobiuBoro 3HaueHHS (ITOrOPMOHU HAOYBaIOThH
y B3a€EMOBIJIHOCHHAX BHINUX POCIIHMH 1 MIKPOOPTaHi3MiB, 30KpeMa, CTAHOBJICHHI Ta
¢dyHKIioHyBaHHI 0000BO-pU300iaIbHOTO CUMO103y. [HOKYJAIsS HaciHHA COl
azoTdikcyrounmu Oaktepisimu  Bradyrhizobium japonicum cynmpoBOKYy€eTbCS
301IBIIEHHSAM ITyJly IMTOKIHIHIB, 30KpeMa 3€aTHHy i 3eaTuHpuOo3uiy, SK Yy

KOpEHSX, TaK 1 B KOPEHEBUX OyJIh0OUYKaX Ha MOYATKOBUX eTamax (popmyBaHHS Ta
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byHKIIIOHYBaHHS 0000BO-pH3001aTbHOTO CUMO0103y. AKTUBHUYN CUHTE3 T10EpeTiHiB
pu300isiMH cripusi€ €PEKTUBHIIIOMY MPOLIECY CTAHOBJIEHHS 1 (YHKI[IOHYBaHHS
0000BO-pU3001aTLHOTO CUMO103Y.

30inbHIyiiTe peHTa0eIbHICTH €01 3 OionpenapaTaMu KOMILJIEKCHOI il

BapTo 3a3HaunTH, 1110 BAKOPUCTaHHS O10TIperapaTiB Ha OCHOBI CIIeIIU()IYHUX
Oynb004YKOBHUX OaKTepii cOi MPU3BOAUTH A0 YTBOPEHHS MICIIEBUX MOMYJIALIN COi.
HasiBHICTP KOHKYpPEHTO-CIIPOMOKHHMX CIOHTAHHUX MOMYJISIIN pu3006ii y MicIsix
BUPOIIlyBaHHS — II€¢ TOTEHUIMHUN Oap’ep g  IHTPOAYKII  HOBHX
BHUCOKOE(DEKTUBHUX IITAMIB y arpolEHO3U. 3a Takol cUTyalil e()eKTUBHUM MOXKE
BUSIBUTHUCS 3aCTOCYBaHHs OlompernapaTiB KOMIUIEKCHOT Jiii. OCTaHHIMHM pOKaMH JIJIs
IHOKYJISIIIIT HACIHHA COi B YKpaiHI BUKOPUCTOBYIOTH IperapaTd KOMILIEKCHOI i,
K1 MICTSTh He Juuie 0yJb004KOB1 OAKTEPii, pO3MHOXKEH1 Y TOp(di, a il Pi310710rTHHO
aKTUBHI pEYOBUHU O10JIOTTYHOTO TTOXOXKEHHSI.

bionpenapatun komriuiekcHOi aii 3a0e3medyroTh MIJIBHINCHHS aKTHUBHOCTI
(dhepMeHTY TITyTaMIHCUHTETAa3| SIK OJTHOTO 3 OCHOBHUX (PEPMEHTIB a30THOTO OOMIHY,
10 TIOB’SI3aHO K 3 BHCOKOKO a30T(IKCYIOUOI0 aKTHUBHICTIO OyJIbOOYOK COi, Tak 1
MO3UTUBHUM BIUIMBOM (D1310JIOTIYHO AKTUBHUX PEUOBUH, OCOOJMBO MOXIJTHUX
IIMTOKIHIHY B CKJIaJll OlompemnapaTiB. BogHouac crioctepiraeMo 30UTbIIEHHS BMICTY
BOJIOPO3YMHHOTO OLJIKa B JIMCTKAaX CO1 MOPIBHIHO 3 pociIMHaMu 0e3 OakTepu3arii.

3acTOCOBYIOYM KOMIUIEKCHI Olompenapary, HaBiTh 32 HEBAAJIOI 1HTPOLYKIIIi
BUPOOHUYOTO IITaMy, B CKJIAJHUX €KOJOTIYHUX YMOBAax Ta 3a ICHYBAHHS IIUTbHOT
abOpUTreHHOl momyJslii Oynp00uKoBUX OakTepiil, mepeanociBHa OakTepu3alis
HACIHHSA COI BCE X TaKHU € JOLIIJILHUM 3aX0I0M.

Yno0peHHs1 coi — HOBI miaxoau

3a HEAOCTAaTHBOIO pOCTy OynbOOYOK HA KOpPEHAX pOCIUH (MeHie 5
IIT./pOCIIMHY) Ta 3a BUPOIIYBAHHS BUIIMUX 32 MPOJTYKTUBHICTIO COPTIiB €(PEKTUBHUM
€ TIOKUBJICHHS POCIMH OakTepilaJbHUMU JOOpUBaAMU 3  MiHEPAIHHUMH
KOMITOHEHTaMH. BiMiu€HO CUHEpreTUYHUN ePeKT BiJl AOJaBaHHS 0 1HOKYJSHTY
OakTepiadbHUX TOOPHB, K1 MICTATh MIKPOOPTaHI3MH 3 P13HUX TAKCOHOMIYHUX TPy

1 MiHepaibHI KOMIOHEHTU. OCOOJMBO IIMPOKI MOMKIMBOCTI B I[bOMY Hampsimi
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BIIKDUBAEMO 32 BUKOPHCTAHHS AacOIlaTUBHUX OakTepii — (HIKCATOpIiB a3o0Ty
Azospirillum, Azotobacter, Clostridium, Klebsiella, Pseudomonas, Herbaspirillum,
Beijerinckia, Achromobacter, Bacillus, Enterobacter. Ha yrBopenHs O0ynp0040K y
0000BUX pociuH MO3UTUBHO BILTUBAE pocdop. Came pocdop akTUBIZyE TIATBHICTD
OakTepiid, 1o (PIKCYIOTh a30T, 1 MOCHIIOE PicT 0000BOI pociauHu. bakTepii poay
Azotobacter 1 Agrobacterium, mopsa 13 ¢ikcaliero a3oTy, 37JaTHI MOOLUII3yBaTH
docdop 13 BaxkkopozuMHHHX HeopraHodocdariB. (I HOPMaIbHOrO PO3BUTKY
0000BUX BeIMKE 3HAYEHHA Mae 3a0e3reyeHHd 1X KamieM. [li1 BIUIMBOM KaJiiro
M1JBUIYETHCS BPOXKANHICTD 1 IKICTh HACIHHS COi, TOJII SIK 3@ MOr0 HecTayl B IPYHTI,
yTBOpeHH O0001B BiJIOyBaeTbCcsl C€Ia00 Ta 3aTPUMYETHhCS iXHE JIOCTUTAHHS.
HalicipusiTauBiin yMOBH ISl POCIIMH, KOJIM IPYHTH J00pe 3a0e3reueHi KalieM 1
MaroTh MOPIBHSIHO HEBUCOKUI BMICT pocdopy. 3a 3HaYHOT IEpeBaru B CEpeI0OBUIIL
dbochopy Haa KajgieM, PICT 1 PO3BUTOK POCIMH COi 3aTPUMYETHCS, 3HUKYETHCS
3aCBOIOBAHHS a30TY 3 MOBITPS Ta Pi3KO MPUTHIUYETHCS YTBOPEHHS 3€pHA.

Peryasitopu pocrty Aj1s1 a0COJIOTHOIO COEBOI0 MAKCUMYMY

OpnuMm 13 pe3epBiB 30UIBIIEHHS BPOXKAMHOCTI COI € PEryJISITOPU POCTY
POCJIMH, SIKI TOPSJ 13 €KOJIOTIYHOIO OE3MEUHICTIO € HAOUIbIII €eKOHOMIYHUMH 1 HE
noTpeOyoTh JO0JIaTKOBUX MarepiaJbHUX pecypciB. MacoBe BUKOPHUCTaHHS
PETYISATOPIB POCTY CTAJO MOXJIMBUM IIICTST CTBOPEHHS IpenapaTiB Ha OCHOBI
aHaJIOTIB TMPUPOJHMUX 1 CHHTETUYHUX [IIOYMX PEUOBMH, SIKI OUIBIN CTaOlIbHI B
Oprati3mi Ta MalOTh MPOJIOHTOBAaHUHN BIUTUB. [0 Tpymu peryisiTopiB poCTy pOCIHH
HaJeXaTh [IpenapaT Ha OCHOBI PI3HUX aKTUBHUX CKJIATHUKIB. Lle Hacamnepen — Ha
OCHOBI1 (h1310JIOTIYHO AKTHUBHUX PEYOBUH, aKTHUBATOPIB POCTY POCIUH, TAKUX SK
ayKCWHH, TiOepeNiHd, MUTOKIHIHU, €TWiIeH, a0ClM30Ba, apaxiloHOBa, SHTApHA,
caJiluMiaoBa KHCJIOTH, Tojicaxapuau, OpacuHoctepoinu, ¢enonu. Hampukian,
OpacHHOCTEPOiIM BCTYMAIOTh y B3aEMOJII0 3 TOPMOHAMH POCIHH, 30UIBITYIOThH
BMICT a0CIIM30BOi KHUCIIOTH Ta BMICT ayKCHHIB, T10€pesiHIB Ta IHUTOKIHIHIB, IO
MO3UTHUBHO BIUIMBAE€ HA BPOXKAWHICTH 1 WOTO AKICTh. 3aCTOCYBAaHHS PETrYJSATOPIB
POCTy CHpHsi€e MPOLECy IHTPOAYKLIT COi HUIAXOM 3MIHU MOP(OIOTIUHOT CTPYKTYpHU

pociunu. [Ipu npomy 3abe3neuyeTbesi OUIBII IPYKHS TOSIBA CXO/I1B, 3MEHILICHHS
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KUTBKOCTI MPHUTHOOJIEHUX POCIWH, MPUCKOPEHHS (HOPMOYTBOPIOIOUUX MPOIECIB
(IPUCKOPEHHS HIBUAKOCTI Ta POCTY, PAHHE CTapiHHS JIUCTS), IO MPHUBOIUTH JI0
CKOPOYCHHS TepioJly Bererarlii coi, CKOPOUCHHS IOBXWH MIXKBY3JB, PO3MIipiB
aucts. Le 3a0e3neuye OiIbIINN TPUILITUB aCUMUTATIB y 600U, 1110 MiABHUINYE SIKICTh
HAacIHHEBOTO  MaTepiany. Perymaropu pocTy 3MEHIIYIOTh aOOPTHUBHICTH
IeHepaTUBHUX OpPTaHiB, a OTKE, 30UIBIIYETHCS YHCIO MPOJYKTUBHUX BY3IIB.
VYHacniI0K — MiABUILY€ETHCSA KITBKICTh Ta Maca C(pOPMOBAHOTO HACIHHS 3 OJMHUII
3aiiMaHoOi POCIMHOIO IUIONI B cepeaHboMy A0 15%. BuxopucranHs QpeHOIbHUX
CTUMYJIATOPIB MO3UTUBHO BIUTMBAE SIK HA KIJIBKICTh 0001B, Tak 1 Macy 1000 HaciHUH.
OnHak, 3aCTOCYBaHHS PETYIATOPIB POCTY POCIMH Ma€ MO3UTUBHUI PE3yIbTaT JIUIIIE
3a YMOB JIOTPUMaHHSI OCHOBHUX BUMOT TE€XHOJIOT1i BUPOILYBaHHS KyJIbTYpH, TOOTO
KOJIM pOCJIMHA 3a0e3eueHa BCIMa HEOOX1THUMH YMOBaMU JUISl 11 pO3BUTKY.

Cepen XIMIYHMX PEYOBHH, SKI 3aCTOCOBYIOTh JUIS  IIiJBHUILICHHS
MIPOYKTUBHOCTI POCIIMH, BAKIIUBE MICII€ TIOCIIat0Th (h1310JI0TTUHO aKTUBHI POopMU
IYMIHOBUX KHCIIOT. BCTaHOBIIEHO, 110 T'yMIHOBI KHCJIOTH IMO3UTUBHO MJIIOTH Ha
POCIIMHY 3aBJISIK ayKCUHAM, SIK1 PETYJIIOI0TH PICT 1 PO3BUTOK POCIUH, TOCHIIIOIOThH
PO3BUTOK KOPEHEBOi CMCTEMH Ta HAA3€MHOI MacH, BILUTUBAIOTH Ha (POTOCHHTE3 1
yTBOpeHHs XxJopodiny. Banosuii 36ip npoTeiny 3pocrae Ha 15-33%, a KUJIBKICTH
Oy1b0040K Ha KOPEHEBI1H cCUCTEeMI POCIUH 301bIyeThes Ha 20—-23%.

IIpoTpyiiHMKH — KJIIO4Y0BHUH (PaKTOP CTIMKOCTI COI 10 XBOPOO

Cepen 0OararbOX YMHHHKIB, IO BH3HAYAIOTH CTIHKICTH COi JI0 XBOPOO,
BQXUIMBE 3HAYCHHS MAalOTh YMOBH POCTY Ta PO3BUTKY POCIHH COi B TpOIECi
OHTOT€He3y. 3a 3MIHM THUX YW IHIIUX YMOB MOXJIMBO PEryJlIOBaTU CTYIIHb
YpaKEHHSI TIOCIBIB XBOpOoOaMHu. Y KOMIUIEKC] 3aXOiB 3aXUCTy COi Bia 30yIHHKIB
XBOpOO, 10 MEPEIat0ThCS Yepe3 HACIHHS, BAXKIIMBA POJIb HAJICKUTH TPOTPYHHUKAM.
Ile mae MOXXJIMBICTh 3HUIIUTH 1H(EKII0O HA HACIHHI, 3aXHCTUTH HOTO T Yac
MPOPOCTAHHS BIJ TPYHTOBUX TATOreHiB. BaxiMBO BiA3HAYUTH, IO CIIbHE
3aCTOCYyBaHHA  0ararbox  (YHrIUMOHUX  NPOTPYMHUKIB Ta  1HOKYJISHTIB
HENPUITYCTUMO, OCKUIbKM OUIBIIICTh 3 HHMX TOKCHYHI JJIsI a30TO(IKCYIOUHX

OakTepiil. PexomeHioBane MOCJTiIOBHE 3aCTOCYBaHHS 1HOKYJISTHTIB
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3 (QyHTIIUIHUMEU IPOTPYHHUKAMHU 3 1HTEpBasioM y 7—10 110 micis mpoTpyrOBaHHSA
a00 HaHeCEHHS IHOKYJISTHTY 0e31ocepeIHkO mepe;] CiBOOTo.

I'pamoTHe  3actocyBaHHsS  OakTepiaJbHUX  NpemapaTiB Ha  OCHOBI
PICTCTUMYIOIOUNX PU300aKTEpil SK €JIeMEHTa EKOJIOTIYHOTO 3eMJIepoOCTBa B
TEXHOJIOT1sIX BUPOIILYBAaHHS COi 3a0€3Meuye:

- 30uIbIIeHHs (ikcalii atMocepHOro asoTy Ta MOro HaJXOJKCHHS B
POCTIMHH, 3aBASKH (PYHKI[IOHYBaHHIO OaKTepiaabHOI HITPOTeHA3H;

- TpaHchopMaIliio BaKKOPO3ZUMHHUX CHOJIYK (Gochopy B JIETKOJOCTYIIHI, 3a
JIONIOMOTO10 OakTepianbHux ocdaras;

- TJBULIEHHS ACUMUISIIT HITPATIB, CHPUUYNHEHE aKTUBHICTIO OaKTepI1aIbHO1
HITpaTpe1yKTa3u;

- CHHTE3 MIKpoOpraHizaMamM (i310JOTIYHO AaKTUBHHUX PEYOBHUH, Kl
31ACHIOIOTH MPSIMY TOPMOHAJIBHY PETYIISALII0 POCTY POCIIHH.

Konomieyw FO.B., 0okmop cinbcbko2ocnooapcovKux HayK, OOYeHm
Hayionanvnuti ynieepcumem 6iopecypcie i npupoookopucmyseants Yxpainu
byyenko JI.M., kanouoam bionociunux Hayx, ooyernm Incmumym mikpooionoaii i
sipyconoeii im. J[. K. 3abonomnoco HAH Ykpainu

Onyoaixosano 6 sxcypuani « AepoEnimay

MIKPOCKOIIIYHA BYJIOBA JIBAHAJILSTUIIAJIOI KMIIIKA
M’ACHHUX KYPYAT 3A BIIVIMBY KOPMOBHUX JTOBABOK 3
MOPCBKHUX I'TIJPOBIOHTIB

[TepcrieKTUBHUM JKEpEJIoM 30aradeHHsi KOPMOBHX PalliOHIB MOKUBHUMHU 1
010JI0T1YHO aK-TUBHUMH PEUOBHHAMHU € MOPCHKI OPTaHi3MHU —T1APOOIOHTH, a TAKOK
MPOAYKTH 1 BIIXOAM iX MEPBUHHOI MEpepoOKku. K mpaBuio, BOHU Oarati IIHHUMU
pEUYOBH-HAMH [IJIsl CLILCHKOTOCTIONAPCHKUX TBapWH, SKI B KOpMax HAa3eMHOTO
MOXOJIPKEHHSI BIJICYTHI, 800 MICTATHCSI B HE3HAYHIM KIJIBKOCTI. TaKUMU KOPMOBUMU
n00aBKaMH MOKYTh OYTH MOPCHKI MiIii, TPOIYKTH IX MEPEPOOKH, a TAKOK MOPCHKI

BOJIOPOCTI.
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Crynku MiAiil MICTATh BEJIUKY KIJTBKICTh KaNbIII0 y BUTIIAAl KapOOHATY, 1110
n00pe 3aCBOIOETHCS OPTraHI3MOM TBApWH, a TaKOX I1HII MiHEpalbHI PEYOBHHH.
BryTpimiHii BMIiCT MiIiii — M'ICO MICTUTh 3HaYHY KIJIbKICTh ITPOTEIHY 1 BITAMIHIB 1
TOMY MOTO MOXHa BUKOPUCTOBYBATH B SIKOCTI KOPMOBOI T0OaBKH. AJie 3 OTJIsIy Ha
Te, IO MiJliEBE M'ACO € I[IHHUM XapyOBUM MPOAYKTOM JJisi JIIOJAWHH, BU
KOPHCTOBYBATH MOTO B TOJIBJII TBAPUH € €KOHOMIYHO HE BUTITHUM. J[OIiIbHUM €
BUKOPUCTAHHA B SKOCTI CHPOBHHH JISi BUTOTOBJICHHS KOPMOBHX JT00OABOK 3
MOPCHKHX TiJIpOOIOHTIB BIAXOJIB I1X TEPBHHHOI MEPEepoOKH (KA IOJsArae B
COpPTYBaHHI 1 OYUCTI BiJ MICKY 1 MYJTy) — IX CTYJIKH 1 AP1OHI M1[1i, @ TAKOK MOPCHKI1
BOAOPOCTi. MOPCBHKI BOJIOPOCTI € HAHOUIbII «BPOKAWHUMI» POCIMHAMH MOPS 1
IIHHUM TPOJIYKTOM ISl TOMIBJl CLIBCBKOTOCIOAAPCHKUX TBAapHUH. 3a BMICTOM
MOKMBHUX PEYOBUH iX MO’KHA MPUPIBHATU 10 AKICHOTO CiHAa abo, HaBiTh, 3€pHA.
3anexxHo BiJ BUAY, BOHU MICcTATh 4,4—11,4 % mipoteiny, 0,6-3,5 % xupy, 3,2-27,6
% xmiTkoBUHH, 33,4-65,9 % 0e3 a30THUX €KCTPAKTUBHUX pedyoBuH, 11,3-38,5 % —
MIHEpaJIbHUX pe4OBHUH. KpiM TOro, MOPChKI BOAOPOCTI € OaratuM JHKepeaoM Hoay 1
THITUX MAaKPO- 1 MIKPOEJIEMEHTIB.

OntumansHOI0 (HOPMOIO KOPMOBUX J100aBOK 3 TaKMX TiPOOIOHTIB € MACTH,
K1 CKJIQAI0ThCS 3 IP1IOHO MEJICHUX YaCTHHOK MiJii 1 BojopocTeit. OHUMH 3 TaKUX
n100aBOK € MiHEepajibHa KOPMOBA JI00aBKa (MaTeHT YKpaiHu Ha KO PUCHY MOJieb No
34634), mo MicTUTh po3MelnieHl cTynkd YopHomopcebkux wigiii  (Mytilus
galloprovincialis) 1 MOpcbKy BOAy 1 OLTKOBO-MiHEpaibHa (MAaTeHT YKpaiHU Ha
KOpUCHY Mojielib Ne 42687), 1110 MICTUTh PO3MEJIEH] CTYJIKM BEIUKHUX 1 Tija JpiIOHUX
MI1J11#, BiAXxoau Mopchkux Bogopocteit dinodopu pedbpuctoi (Phyllophora nervosa)
1 MOPCBKY BOJLY.

KumkoBa MopdoJ1orist € TOJIOBHUM MOKAa3HUKOM 3J0POB’SI KHIIIEYHUKA, IO
XapaKTEPHU3YETHCSI, Y TIEPITY YePTy, BUCOTOI BOPCHHOK 1 TIIMOWHOIO KpUTIT. Bucoki
BOPCHHKH KOPEJIOITh 13 TMOKpAIIEHHSAM 370pOB’S KHIIEYHUKY. SK BiJOMO,
JIBAaHAJIIATHIIANIA KHUIIKA Yy TMPOIECi TPaBJICHHS BUKOHYE HAI3BHYAWHO BaXKIIMBY

¢dyskiiro. BoHa peryntoe MOTOpPHY 1 CEKpPETOpHY MisUIbHICTH YCHOTO TPABHOTO
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KaHaIly, € MICIIEM, JI€ 3yCTPIUalOThCS TPaBHI MIJISXH IUTYHKA, KATIEYHUKA, BUBITHI
MPOTOKH MEYIHKHU 1 MANLTYHKOBOI 3aJI03H.

Mertorw nociimkeHb Oyla0 BH3HAUYUTH OCOOJMBOCTI TICTOJIOTIYHOI OyI0BU
JBAHAALSITUIIATION KHIIKA Kyp4aT-OpoiilsiepiB 3a BUKOPUCTAHHS KOPMOBHUX JI00ABOK,
BUTOTOBJICHUX 3 MOPCHKHUX T'1JIpo O10HTIB — MiHEpaIbHOI 1 O1JIKOBO-MIHEPAJIbHOI.

Jlocmiau mpoBeaeHO Ha KypdaTax-Opoiiepax kpocy «Pocc 308». Ynpoaosxk
eKCIIEPUMEHTY NTUI Oyna KIiHIYHO 310poBoio. Kypuatam 3rogoByBanu
cranaaptHuid koMOikopMm 3rigHo 3 JACTY 4120-2002, nanyBanu 3 Hi MEJIbHUX
noinok. Kypuara mepmioi (KOHTpOJbHOI) TpyHnu OTPUMYBAIHM JIMIIE OCHOBHUI
pation. Kypuartam apyroi 1 TpeThoi AocaiHux rpyn 3 21 10 62 1061 BUpOITyBaHHS
JIOJIATKOBO JI0 HBHOTO 3rOJIOBYBAJIM MIHEpalIbHy 1 OUTKOBO MiHEpaJbHY KOPMOBY
n00aBKy 3 MOPCBHKUX TiApo OIOHTIB y KuIbkocTi 7 % Big Macu kopmy. /[lns
JOCIIJIKEHB B 3-X TroJiiB Kypuar 62-1000BOT0 BIKY 3 KOKHOI IpyNH BIIOUpaId
CEPENIHIO MUISHKY ABaHAAIATUIAN0I KUIIKU. OTpuMaHi Kycouku (ikcyBamu B 10%-
My PO34YMHI HEUTpaNIbHOrO (POpMaiHy 1 3aJIMBAJIM B mapadi.

J1Jist BUTOTOBJICHHS T1CTOJIOTIYHUX TIpernapatiB napagiHoBi 3pi3d TOBIIMHOIO
5-7 MKM 3a0apBiIIOBaJIM TE€MATOKCHJIIHOM 1 €03MHOM, a TakoX 3a Mainopi.
BusznaueHHs: MOpGOMETPUUHUX TTApaMETPIB MIKPOCTPYKTYP KHIIKHU 3I1MCHIOBAITN
3a JIOMOMOTOI0 OKYJApHOI CciTku 1 mporpamu ImageTools 3,6. Ilnomnry moBepxHi
BOPCUHOK BM3HAYaJM 32, IIUJIBHICTh KPUMT 1 BODCUHOK — 3 MEPEPaxyHKOM Ha
1 MM 3pi3y cTiHkH Kumiku. OIIHKY JOCTOBIPHOCTI PI3HUIN MOKAa3HUKIB MTPOBOIAIN
3a kputepieM CT’rojIeHTa.

Ha mowatky mocmimy cepeanss mMaca Tuia kypyaT 20-Th 1000BOro BIKY
craHoBmwia 3224483 r (n=80). 3romoByBaHHS KOPMOBHUX J00AaBOK CHPHUSLIIO
30UIBbIIEHHI0O Macu Tina OpoiepiB. Y 60- moboBomy Biii(n=73-76) mMaca Tiia
KypyaT KOHTPOJIbHOI Tpymu cTaHoBuia 2722,7+23,2 r, mepiioi AOCHiTHOT —
2819,7£27,2 v, npyroi — 2862,8+23,9 r, 1110 OPIBHIHO 3 KOHTPOJIEM OyJI0 OiIbIIe
Ha 4,1 % (p<0,01) 1 5,2% (p<0,01) BigMOBiTHO.

Sx BimoMO, IBaHAMIATUIIANIA KHUIITKA 3aiiMaEe IEHTpajIbHE TOJOXKCHHS B

KUIICYHUKY 1 BIAPI3HAETHCA BiJ IHIIUX YHIKAQIbHUMH 1 CKIQAHUMU (PYHKIISMHU.
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CaMe 1 KHUIIKa € 30HOI0 3 HAWOUIbII BHCOKOI MEHCMEKEPHOI0 AaKTHBHICTIO,
HANOUTBIIIMM BMICTOM amyAOLMUTIB PI3HOTO THUIY, IO OpPraHi3ye CEKPETOpHY 1
MOTOpPHY (DYHKIIIIO BCHOTO TPABHOTO KaHaly 1 XapaKTEepPU3YEThCS BUCOKOIO
CKJIQJIHICTIO OpraHi3allii HepBOBOT'O arnapary.

JliaMeTp ABaHAIIATUIIATIOl KUIIKK KypyaT NepIoi 1 APYroi AOCTIAHUX TPy
oyB OumemuM Ha 18,01 13,1 % (p>0,05), ToBmuHa cTiHku — Ha 6,6 1 7,4. ToBuMHA
c30B01 00010HKH OyJia O1b1io0 (p>0,05) Ha 3,11 6,9 %. Sk cBiguaTh pe3yabTaTu
BU3HAYEHHS! BUCOTH BOPCHUHOK, TTMOMHM KPUIT, TOBIIMHU M S30BOi TJIACTUHKU 1
MiJCIIN30BOT OCHOBH, MOTOBIIEHHS CIM30BOi OOOJOHKM CTIHKM JBaHAIIATHUIIANOLN
KUIIKK KypyaT AOCIIAHUX TPy BiIOYJIOCH MEPEBAKHO 32 PAXYHOK O1IBIIOI BUCOTH
BOPCHHOK. Y NITHUII EPIIOi JOCTIAHOI TpynH BoHa Oyna Oiibiioro Ha 3,1 %, npyroi
rpynu — Ha 15,5 % (p<0,05) 1 cranoBuna BianoBiaHO 583,4+£23,6 1 640,1+23,6 MKM.
[[lupuHa BOPCHMHOK KHUIIKM y KypyaT IOCHIIHMX TPyI TakoxX Oyina OUIbIIOIO,
BianoBigHO Ha 28,4 (p<0,05) 1 23,2%. BiamoBigHO IjIoIIa MOBEPXHI BOPCHHOK
JBaHAATUIANIO] KHUILIKK OpOWJIEpiB MOCHIIHUX Tpyln Oyna OUIBIIOH: MEepHIoi
rpyniu — Ha 35,0 % (p<0,01), npyroi — Ha 42,2 % (p<0,01). Bognouac, rnubuHa
KPUIIT y KUUIII KypyaT JOCHIIHUX Tpyn Oyna meHiuoro (p>0,05): nepuoi rpynu Ha
3,3 %, npyroi — Ha 12,4 %.

Yepes OuabIIy BUCOTY BOPCHHOK 1 MEHIILY IJTMOMHY KPUNT iX BIHOILIECHHS y
Kypyar mepioi A0ociiaHoi rpynu Oyno OumsimuMm Ha 9,0 %, npyroi — Ha 31,9 %
(p<0,01). I3 301aBIIEHHSM TITUPpUHKA KpUOT Ha 16,0 % IX MIUIbHICTh 3MEHITIIIACH HA
6,0 % (p>0,05). 3a BUKOpUCTaHHSI KOPMOBHUX J00aBOK CIIOCTEpiraiau 301IbIICHHS
BHUCOTH EIITEaIbHOTO Iapy K BOPCUHOK, TaK 1 KpUNT. [lopiBHSIHO 3 KOHTpOJIEM,
y KypyaT nepiuoi rpynu BUCOTa €MITENI0 BOPCUHOK 1 KpUIIT Oyia Outbioro Ha 16,2
17,9 %, npyroi rpynu — Ha 27,6(p<0,05) 1 16,9 %. ToBmmHa M’s130BOi 000JIOHKHU
JBAHAALSITUIIAJIO KAIIKK Y KypyaT nepioi rpymnu Oyina Oibioro Ha 18,3 %, npyroi
rpynu — Ha 10,2 %. Cnig BIAMITUTH, 110 301JIbIISHHS TOBIIMHU M’ S130B01 000JIOHKHU
B1I0YJI0Ch MEPEBaXKHO 3aB/SKHU 11 BHYTPIIIHBOMY LIAPY uepe3 ii OUTbIIHNI TOKa3HUK.
VY 1ol ke yac, NMOKa3HHUK BIJHOCHOTO 30UIbIIEHHS OYB BUIIMUM ISl 30BHIITHBOTO

mapy. Tak, MOPIBHAHO 3 KOHTPOJIEM, TOBIIMHA BHYTPIIIHBOTO IIAPY Yy Kypyar
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nepioi 1 Apyroi TOCHiTHUX Tpyn Oyia Oiibioro Ha 17,51 15,7 %, a 30BHILIHBOTO —
Ha 28,1 1 34,0 % BiamoBimHO (B ycix Bumagkax p>0,05).

[IpoTein KOpMy € BaKIMBUM PETYISATOPOM POCTY MTHIIL, @ TAKOXX PO3BUTKY
IUTYHKOBO-KHUIIKOBOTO TpakTy. OCHOBHMM 3aBJIaHHSIM MTaxiBHUIBKOI Taily3l €
3MEHIIIEHHS] BUTPAT HAa KOPMH, OCKUIbKH BIH € OCHOBHOIO CKJIaJI0BOIO 3arajibHOl
BUPOOHHYOT COOIBApTOCTI, a MPOTEIH € OJHIEID 3 HAWBAKIIMBIIIMX CKJIAJIOBUX
BUTpAT pallioHy ntuili. ToMy MOXJIHMBICTh BUKOPUCTAHHS MPOTETHY M’sica Miii 1
BOJIOPOCTEM OLITKOBO-MiHEpaTbHOI T0OABKY € HAA3BUUAWHO MEPCIIEKTUBHUM.

3riiHO 3 pe3yJibTaTaMu HaIIOTO JOCIIily, BUKOPUCTAaHHS KOPMOBHX JOOABOK,
BUTOTOBJIEHUX 3 MOPCBKHX TIAPOOIOHTIB, CTUMYJIIOBAJIO IHTEHCHUBHICTH POCTY
M’SICHUX KypuarT, IO MOTOUKYEThCA 3 1H(OPMAIIEI0 MO0 PICTCTH MYJIIOHYOT0
BIJIMBY KOPMOBHUX OOABOK 13 MIJI1{ 1 OypUX BOJIOPOCTEN HA M SICHUX KYpEH.

Sk cBiguaTh pe3ynbTaTH AOCHIIKEeHb, MOP(HO METPUYHI MapaMeTpu SK
MakKpo-, Tak 1 MIKpPOCTPYKTYp KHIIIEUYHHKA 3aJIe’KaTh BiJ CKJIaay paiioHy. bimbin
TOBCTa CIM30Ba O0OJOHKA, BUII BOPCUHKH, OUIbIIA TUIOLIA iX MOBEPXHI MarOTh
PsAMY KOPEJAIiio 3 GyHKI10HATFHOO aKTUBHICTIO KUIIIEYHHUKA 1, BIJOBIIHO, BUIILY
MPOYKTUBHICTH TBAPUH, IO MOKe OYTH BUKOPHCTAHO SIK IS OIIIHKK MOTO CTaHY,
TaK 1 OI[IHKU BIUMBY KOpMy. Tak, 3a BUKOPUCTaHHS B TOJIIBIII Kyp4aT-OpoiinepiB
cuMOioThKa (TMOeAHAHHS MPoOioTHKA 1 MPebioTHKA) 3 IMKOPII0 1 MOPCHKHUX
BOJIOPOCTEM CTUMYJTIOBAJIO MPOAYKTUBHI MOKA3HUKHU MITHUII Ta 30LIBIINIIO MOKA3HUK
BIJIHOIICHHS BUCOTH BOPCHMHOK J0 TJIMOMHM KPUNT 4Yepe3 30UIbIICHHS BUCOTH
BOPCHHOK 1 3MEHIIICHHS TTIMOUHU KPUIIT.

3rilHO 3 pe3yibTaTaMM HaIIUX JOCHIIKEHb BHUIIl IMOKa3HUKU BHUCOTHU
BOPCHHOK, BITHOIIIEHHSI BUCOTH BOPCHUHOK JI0 TTTUOMHU KPUIIT, TOBIIMHH CIU30BOT
OOOJIOHKM JBaHAAISATHIIANO] KHUINKA KypyaT AOCHIIHUX TPyl BKa 3YIOTh Ha
MiABUIIEHHS i (DYHKIIIOHATbHOT aKTUBHOCTI 3a BIUIMBY KOPMOBUX JI00aBOK,
BUTOTOBJICHUX 3 MOPCHKUX T1Ap0OioHTIB. Jl11iICHO, TOIOBKEHHS BOPCUHOK 301IBIITYE
3arajbHy IUIOILY J1i TpaBHUX (DEPMEHTIB Ha TIOKUBHI PEYOBUHH 1 iX BCMOKTYBaHHS.

OpepxaHi HaMH JaHl IIOJI0 JOCTOBIPHOTO 30UIbIIEHHS BUCOTH BOPCHHOK

JIBAHAATUIIANO] KUIIKA KypuyaT 3a BIUIMBY OUIKOBO-MIHEpaJbHOI J100aBKU
157



Y3TOJKYIOTBCS 3 1H(MOpPMAITIEI0, 3TITHO 3 SKOK MIABUIICHHS BMICTY NPOTEiHY B
paIlioHi 10 ONTUMAIBHOTO PiBHS 301IbIIYE BUCOTY BOPCHHOK 1 3MEHIIY€E TTUOUHY
KPMIIT.

BiacyTHicTh TOCTOBIPHOTO 301IBIIICHHS] BUCOTH BOPCHHOK JBAHAIISATHTIATIOL
KHIIKK Kypyar MepIIoi rpyny 3a BUKOPUCTAHHS MIHEpPaIbHOI KOPMOBOI J00aBKH
YaCTKOBO y3T0JKYETHCS 3 JAHWMH, 3T1JTHO 3 SIKUMH ITIIBUIIICHHS B PaIlioH1 BMICTY
KaJIBbI[II0 3yMOBHJIO 3MEHIIIEHHSI BUCOTH BOPCHUHOK Y TOHKOMY BiAJ1I1 KUIIIEYHHKA
neperesiB 1 Kypuar-Opoiiepis.

BucHoBkH

1. 3rogoByBaHHS MiHEPAIBHOI 1 OIIIKOBO-MIHEpAIbHOI KOPMOBUX 100aBOK,
BUTOTOBJIEHUX 3 MOPCHKHUX T1Ap0OIOHTIB 3 21 mo 62 100y BUPOIIYBAHHS CHPUSIO
30UJIBIIIEHHIO KUBOI Macu Kyp4aT-OpoisepiB y 62-no6oBomy Bitli Ha 4,1 % (p<0,01)
15,2 % (p<0,01) BiamoBiIHO.

2. 3acrocyBaHHS KOPMOBHX J00aBOK, BHUTOTOBJICHHMX 3 MOPCHKHUX
riIpoOIOHTIB MO3HAYMIIOCS HA 30UIbIIEHHI BUCOTH 1 IIUPUHU BOPCHHOK, IJIOMII iX
MOBEPXHI, 3MEHIIIEHHI TIMOMHU KPHUIIT, 110 MPU3BEJIO J0 30UIBIICHHS BIIHOIICHHS
BHCOTH BOPCHHOK J0 TJIMOWHHM KPUNT ABAHAAISATHUIANIOI KHUIIKH 1 CBITYUTH TIPO
IBUIICHHS i1 PYHKITIOHAEHOT aKTUBHOCTI.

H.Jlanxesuuy, 3006y8au

OoecbKuil depaicasHull azpapuull yHieepcumen
O.bupxa, I.@ecenxo, kanouoamu 6em. HayK
Xapkiecvka depaoicasHa 30086emepuHapHa aKkaoemist
Onybnikosano 6 scyprani «AepoEnimay

OBMIH PEYOBHH B OPI'AHI3MI TEJIAT TP BUKOPUCTAHHI
MIHEPAJIBHO-CAITOHITOBUX KOPMOBHUX TOBABOK

[IpoyKTUBHICT,  CLIBCHKOTOCIOAAPCHKUX ~ TBApUH  OOYMOBIIOETHCS
XapakTEepOM Ta IHTCHCUBHICTIO OOMIHY PEYOBHMH Ta €HEprii, siki BU3HAYAIOTHCS
pAIOM BHYTPIIIHIX Ta 30BHIIIHIX (¢akTopiB. Jlo HalOUIBII BaroMux 3 HHUX

BIIHOCSITBCS XapakTep 1 piBeHb T'OMAIBJI, OCOOJIMBOCTI MEpETpPaBICHHS Ta OOMIHY
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pPEYOBHH, Cepel SKUX MIHEpAIbHUM BIJBOAWTHCS BAXKIHUBA POJIb, OCKIIBKU
OpraHiyHi He MOXYTh 0€3 HUX HOPMaJIbHO 3aCBOIOBATHUCH.

3apa3, He3BaXKar0uM Ha 3HAYHY KUIbKICTb JOCIIIKEHb, IIIe HEe 30BCIM BUBUEHA
010J70T1YHa JOCTYMHICTh MIHEPAIbHUX CHOJYK PI3HUX KOPMIB Ta KOPMOBHX
100aBOK, a OITIHKA X 3a XIMIYHUM CKJIaJI0M Ma€ JIMIIIE OPIEHTOBHUHN XapakTep. Tomy
BUBUCHHS BCIX AacCMeKTiB, 5Kl BIUIMBAIOTh HAa BHUKOPUCTAHHS TMOXHUBHUX 1
MiHEpaJIbHUX PEYOBHH, MA€ BAKIINBE 3HAUCHHSI.

[lepmyM iICTOTHUM €TaroM >KUBJICHHS OPTaHi3My KyHHHUX TBapUH € MPOLIECH
MIKpOOIQJIBHOTO PO3IICIUICHHS Ta CHUHTE3y IMOXXHMBHUX PEYOBMH Yy pyoOmi. 3a
JUHAMIKOIO 010XIMIYHMX MTOKA3HHUKIB pyOLEBO1 PIIMHU MOKHA NOOIYHO CYIUTH TIPO
mpoliecu TepeTpaBieHHs, a mo piBHIO Ta cTtpykTypi JDKK - mpo ocobnmBocti
HAJIXO/DKCHHS B OPTaHi3M IMOKUBHUX PEUOBHH.

BaxnuBa posnb B opranizailii MOBHOIIIHHOI TOMIBJI TBAapUH BiJBOJUTHCS
MIHEpaJIbHUM eJIeMeHTaM, 03 SKUX OpraHiuHl pPEYOBHHU HE MOXKYTh
BUKOPUCTOBYBATUCh. [l 3abe3medeHHs TBApWH MiHEPAIBHUMH €JIEMEHTaMHU
HEOOX1TH1 PsI/I CTIONYK, Cepell IKUX TaKUi MPUPOHINA KPEMHE3EM SIK CaIlOHIT.

CamoHiT — IHHE JDKEpPENIO  MaKpOEJIEMEHTIB:  Kalilo, MarHiio;
MIKpOEJIEMEHTIB: 3aii3a, Mijli, Mapraio, KoOalbTy; YIbTPAMIKPOEIEMEHTIB:
MOII0ACHY, HIKENI0, XpoMYy, cpibiia Ta iH. BiH € XopoumuM cOpOEHTOM TOKCUYHUX,
OTPYWHHX 1 paJl0aKTUBHUX PeuoBUH. Ha 0CHOBI carnoHiTy po3po0iieHi KOMILIEKCHI
no6asku MCII-2 1 B/IC, sxi BUKOpUCTOBYBaIH 715l AOCIIY.

Jlocmia mpOBOAWIIM 3a METOJIOM TpyMH-aHAJOTiB Ha OWYKaxX 4YOpHO-PsAO0i
nopojau. Y IOCHi[i BUBYAJIM JBa TUIM TOJIBJII — TpaB sSHUW Ta CHJIOCHUM. J[Js
OalaHCyBaHHS palliOHIB 3a MaKpo- 1 MIKpPOEJIEMEHTaMHU BBOJWIIM CaloOHIT Ta
koMmrIuiekcH1 mo6asku MCII-2 1 BJIC.

BxitoueHHsT camoHITY Ta MIHEpalbHO-CAallOHITOBUX J100aBOK CIPUSIE
nigBuieHHI0  pHBMIcTHMOro pyOis, 3MEHIICHHIO KOHIIEHTpAIlii amiaky,
30UTBIIEHHIO BMICTY OIITOBOI 1 MPOMIOHOBOI KMCIIOT Ta 3MEHIIEHHIO MACIISHOI.

[Ipu BUKOpUCTaHHI 3€JIEHUX KOPMIB TBapUHU AOCTIAHUX Tpyt, ocobmauso I11-

V, 3HayHO Kpallle MEePEeTPaBIIOBAIA CyXy pedoBuUHY (Ha 3,23-4,46%; P>0,95).
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Kpara neperpaBHIiCTh CyX0i pedoBUHH Oyiia, Hacamrmepe, 3a paXyHOK JOCTOBIPHO
Kpamioi  HepeTpaBHOCTI  MPOTEiHYy TBapUHAMH  yCiX  JOCTHIAHMX  TPYIL
Croctepiraerbcss TakOXk TEHJEHLIS O 3POCTaHHS MEPETPABHOCTI CUPOTO KHUPY.
[leperpaBHicTh cUPOi KIITKOBUHU OyJia BUILIOIO Y TBAPUH YETBEPTOI Ta I ATOI TPYTI,
a bEP — tBapus III-1V rpymn.

[Ipn cunocHoMy THUMI TOMIBII 3a MEPETPABHICTIO MOXUBHUX PEYOBHUH
TBApUHU NEPIIOL Ta APYroi IPyIH IPAKTUYHO HE BIIPI3HAINCH, X04a JOCIIIHI 1eHI0
Kpale epeTpaBiIoBaIA CUPUH TIPOTEiH Ta kup, aie ripme bEP.

buuku III-V rpyn kpaie neperpaBioBaiu cyxy pedoBuny Ha 3,30-3,64%
(P>0,95), cupuit xup na 3,0-3,8% (P>0,95) ta BEP na 4,0-4,4% (P>0,95).
[lepeTpaBHICTh MPOTEiHY OyJia TOCTOBIPHO BUIIOKO TUIBKM Yy TBAPHUH IT ATOI IPYIH,
a KJIITKOBMHU — YETBEPTOI I'PyIH, X04a 1 B PEIITI ITPyH CIOCTEPIraJach TEHICHIIIS
710 3pOCTaHHS.

[Ipu TpaB‘ssHOMY THIII TOJIIBJII TBAPUHU JIOCIITHUX TPYT OLIbIIIE OJEPKYyBaIN
MepeTPaBHOIrO a30Ty MOPIBHIHO 3 KOHTPOJILHUMHU Ha 14,6-16,6%, a ipu CUIIOCHOMY
tum - Ha 3,0-13,3%. Ile BimOyBasoch mNEpeBa)KHO 3a PaxyHOK OLIBIIOTO
CHOYKUBAHHS, X04a YaCTKOBO 132 paxyHOK Kpallloi epeTpaBHOCTI.

Ha BigMiHy Bijg a30Ty, /i€ aOCOJIOTHA pEeTEeHIlis Oysia Maii>ke 0JTHaKOBOIO MPHU
000X THUTMAX TOJIBI, TBAPUHHU JOCHIHUX TPy OUIbIIe BIIKIAAAIA 307U B
a0OCOJIFIOTHOMY 3HA4Y€HHI, aJle MEHIIIE B PO3PaxyHKy Ha OJIMH KIJIOTpaM MacH Tija,
110 MOSICHIOETHCS, Ma0yTh, MEHIIIOIO ITOTPEOOIO B 3017Ii.

Caia BIAMITUTH, 1110 aOCOJIOTHE 3aCBOEHHS a30TYy Ta 30J1H OYyJI0 KpalIiUM MpU
CUJIOCHOMY THI TMOPIBHSIHO 3 TPaB‘SHUM, IO TMOSCHIOETHCS OUIBIIOK KHUBOKO
MAacoI0 1 BUILIMMHU IPUPOCTAMU TBAPHH.

Ha BigMiHy Bij 30714, TBAPUHU YCIX TPYI CIOKUBAIHM MPUOJIU3HO OJIHAKOBY
KUIBKICTh KaJIBILIIO MPU TpaB‘sSTHOMY THUIIl TOHIBIl. Y TBapuH JOCHIIHHUX TPyI
CTHIOCTEPIraeThCsl TEHJEHIS A0 KpaIloro BCMOKTYBaHHsS, XOuda B IMPOLIEHTHOMY
BIJIHOIICHH] PI13HUL HE3HAYHA. 32 PaXyHOK KpAalllOoro BUKOPUCTAHHS B OpraHi3mi

TBapWH BIJKJIAIaJIOCh OUIBINE KaJbIlil0, SIK a0COJIOTHO, TaK 1 B MPOIEHTHOMY
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BIIHOIICHH] BiJ CIOXHTOTO 1 TOTO, IO BCMOKTABCS, PI3HHI OCTAaHHBOTO
CTaTUCTHUYHO JOCTOBIpHA.

Ha ¢onHl cuinocHuX paifioHiB CHOXXHBAaHHS TBapUHAMHU KajbIlil0 OyJo
OJTHAKOBUM, aJié BCMOKTAJIOCh HOTO y TBapuH JOCIHITHUX Tpyn OLIbIIe SK
a0COJIFOTHO, TaK 1 B TIPOIIEHTAX BIJl CIIOKUTOTO. BuIoro Oysa 1 peTeHIlis Kablliio B
npyriit rpymi Ha 23,9%, B TpeTiii — Ha 27,4%, B uetBepTiit — HAa 70,0% 1 B mATIH —
Ha 64,6% TOPIBHIHO 3 MEPILIOI0 TPYIOIO.

CnoxuBanns ¢ochopy TBapHHAMH JOCTIIHUX TPYH MPHU TPaB‘SHOMY THIII
rofaiBii Oyno OinbiuM Ha 42,3- 44,4% MOpIBHSHO 3 MEPIIOI0 IPYIOI0 33 paXyHOK
BUKOpHUCTaHHA jAiamoHiiidocdaty. [lpu cunocHoMy TuIl roAiBiIl KapTHUHA Manxke
aHaJOriyHa TpaB‘sHOMY, aje aOcoiTHa pereHUid Qocopy Oyna B LUIOMY
MEHIIIO0 TO1, KOJU KaJbII0 BIAKIAAAIOCh B LUJIOMY JAemio Ouiblie. TBapuHU
JOCIITHUX TPYN Kpalle 3aCBOIOBAIN a30T, 30J1y, Kalblliil Ta ¢pochop MOPIBHSIHO 3
KOHTPOJILHUMH MPU 000X THIIAaX TOAIBII.

BxomtoueHHst camoHiTy Ta MiHEpaJbHO-CAllOHITOBUX KOPMOBHUX J100aBOK
cupusie: MiABUILIEHHIO pHBMICTHMOro pyOIls, 3MEHIIEHHIO KUIBKOCTI aMiayHOro
a30Ty; omTumizailii mporeciB OpoaiHHS B pyOlll Ta 1HIIMX BIJIAX HUTYHKOBO-
KHUIIIKOBOTO TPaKTy, 3a paxyHOK 4YOro TMIJABUIIYETHCA TMEPETPABHICTh CyXOl
pedoBMHU Ta ii cKi1agoBuX. EQEKTHBHICTh BUKOPUCTAHHS Ta CTYIIHb 3a0BOJICHHS
noTpeOu TBapUHU B TiM YW IHIIINA PEYOBHHI A€ 3MOTY OLIHUTH OaJaHC OKPEMHUX
€JIEMEHTIB KHUBJICHHA. Y MPOBEACHUX JOCHTIKCHHIX TIPU TPAB THOMY 1 CHIIOCHOMY
TUIAaX TOAIBJI1 OalaHC a30Ty, 3011, KabI(ii0 Ta ¢Gochopy OyB MO3UTUBHHUM.

[Ipu 3romoByBaHHI MiHEpPaJbHO-CAMIOHITOBUX KOPMOBHUX J00AaBOK pAaIliOHH
TBApUH 30aradyloThbCsi psJIOM MIHEpAIbHUX PEYOBUH. BHacmiIoKk 1bOro
MJBUIIYETHCSI PETEHIIIST a30Ty, 3071, KajibIlito Ta (Gochopy mpu Tpas‘sHOMY Ta
CHWJIOCHOMY THUIIaX TOJIBII y TOCTIAHUX TBAPUH MOPIBHIHO 3 KOHTPOJIbHUMHU.

T.Kosanw, kano. c.-e. nayk T. [Ipuninko, 0okm. c.-2. HayK
Tlooinbcokuii Oeparcasnuii azpapHo-mexHiuHuil yHigepcumem
Onybnixosano 6 scyprani «AepoEnimay
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KOMILIEKCHUM MPENTAPAT «'EHACOPBEKC»Y
IMPOMUCJIOBOMY CBUHAPCTBI

[Ipobnema koHTaMiHallli KOPMIB MIKOTOKCHMHaMu Bke moHan 40 pokiB
HEIMOKOITh TBAPWUHHHKIB, OCKUJILKH MPU3BOJUTH JO 3aXBOPIOBAHHS XyJI00HM depe3
TOJIIBIII0 YPAXKEHUMH KOPMAaMH Ta 3aBJA€ 3 EKOHOMIYHUX 30UTKIBA.

MIKOTOKCHHM — II€ Tpyla XIMIYHUX PEUYOBHH, SIKI MPOAYKYIOTHCS JIEIKUMU
nBuUIAMHu (Tpubamu), 30Kkpema Oaratbma Bumamu pofiB Aspergillus, Fusarium,
Penicillium, Claviceps 1 Alternaria, pinme inmmmu. [Ipu nbomy, Tpeda 3a3HaYUTH,
10 YTBOPEHI rpubaMu MIKOTOKCHUHU 3aBXKAH € Pe3yJbTaTOM CKJIAJHUX B3aEMOIIN
MIXK BOJIOTICTIO, TeMIiepaTypoto, piBHeM pH, xoHuentpamisimu kuchHio (O2) Ta
Byriiekucioro razy (CO2), HasBHICTIO KOMax, MOIMIUPEHICTIO TPUOIB B 00 €M1 KOPMY
1 TPUBATICTIO OTO 30epiraHHs.

[losiBa MIKOTOKCHHIB y TOTOBOMY KOpPMI MO€ BIAOYBAaTHCS Ha PI3HUX
TEXHOJIOTIYHUX CTaJisIX KOPMOBHPOOHMIITBA: y TIOJ, MPU TPaHCIOPTYBaHHI,
30epiranHi abo HaBITh MICHS KIHLIEBOI 0OpoOKHU cupoBUHU. KpiM TOro, TokCHuHUM
KOMOIKOpM MOe OyTH 3po0JieHni Ha KOMOIKOPMOBOMY 3aBO/I1 3 SIKICHOI CHPOBHHU.
[le oOymoBIEHO THM, IO TOKCHYHI MPOAYKTH MOXKYTh HAKOIMYyBaTUCS B
TEXHOJIOTITYHOMY O0OJIaJIHAHHI BUPOOHWUYUX JIIHIA, OCKIJIBKM YUCTKA Ta CaHarlis
[LOTO O0JIaIHAHHS, K MPABUIIO, MPOBOJAUTHCS PIKO. TaKUM YHHOM, MOKJIMBOCTEH
MOSIBU TOKCHHIB B KOPMax JOCTATHHO. 3apa3 HalluyroTh NoHaa 140 MIKOTOKCHHIB.

Ane Kpailll €BpOINEWChbKl J1abopatopii BU3HA4YaloTh He Ounbiie 15 BHIIB
MIKOTOKCHHIB. MIKOTOKCHUHU, SIKI YTBOPIOIOTHCS B KOpMaX, € BTOPUHHUMHU
METa0oJIITaMU  JKUTTETISILHOCTI TpUOIB Ta TPENCTaBIAIOTh JOCHUTh CTIHMKI
PEYOBHHH, SIKi IPOSBIISIIOTH TEPATOTCHHI, MyTareHH1 1 KaHIIEpOTeHH1 e(heKTH, 31aTHI
MOPYIIYBAaTH O1JTKOBUM, JIMITHUA Ta MiHEPAIbHUM OOMIH PEYOBHH 1 MPOBOKYBATH
perpecito opraHiB IMyHHOi CUCTEMU. MIKOTOKCHKO3HM 3aJIEKHO Bij iX MPUPOJH,
KOHIIEHTpaIli MIKOTOKCHHIB Y pallioHi, BUAY TBapUHH, BIKY, YMOB TO/IBIII Ta CTaHY
IMYHITETY MPOSBIISIIOTHCS: 3HIKEHHSIM MPOIYKTUBHUX IapaMeTpiB ¢/T TBApPHUH 1

NTHUI; 3HIWKEHHIM e()EKTUBHOCTI BUKOPHUCTaHHS KOPMIB Ha BHUPOOHHUIITBO
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IPOAYKIIIT; HOPYILIECHHIM pPEenpOAyKTUBHO-BIATBOPIOBATIEHUX byHKIIH;
ocnableHHsIM IMYHHOI CHCTEMH OpraHi3Mmy; MIJBUIICHHSIM YYyTIUBOCTI [0
3aXBOPIOBaHb (KOKIIMJ103, KOJI0AKTepio3 Ta 1H.); 30UIBIIEHHSAM MaTepiaJbHUX
BUTpAT Ha JIKyBaHHS 1 NpO(IIaKTUYHI 3aXOAH; 3HWKCHHSIM €(EeKTUBHOCTI il
BaKI[MH 1 MEINKAMEHTIB.

3a indopmarriero U. Poapureca nesxi BUayu MIKOTOKCHHIB € KaHIIEPOTEHHUMU
1 HAKOMHMYYIOThCS B MPOAYKTaX TBApUHHMIITBA — SHULAX, M’ ACi, MOJOI, IO
CTAaHOBUTH 3arpo3y He JUIIE IJis TBAPUH, a i MoAuHU. ToMy KOHTPOJIb 32 BMICTOM
MIKOTOKCHHIB Y KOPMax 1 CBO€YaCHE YCYHEHHS IX HEraTUBHOTO BIUIMBY — HEOOX1/1HI
3axoau sl 3a0e3rnedeHHsi O€3MeKH 3J0pOB’S TBApUH 1 OCOOJIMBO CIOKHUBAYiB
TBAPUHHUIIBKOI MPOAYKIIIi.

Ak 3a3navarots B. P. Kaipos 31 cniBaBTopomu, B. Tlomncyii, O. M. [lepeHiok,
I. M. TumodieHko, OCHOBHHI cMOCI0 BUAQJICHHS MIKOTOKCHHIB 3 KOPMIB —
HeHTpai3allis 3a JOIOMOIO0 cOpOeHTIB. [i eeKTHUBHICTh iCTOTHO PO3Pi3HAEThCS
yepe3 Pi3HOMaHITHICTh XIMIYHUX CTPYKTYP 1 BIACTUBOCTEH MIKOTOKCHHIB, & TAKOXK
copOeHTiB. MeTtomu GOpOTHOM 3 MIKOTOKCMHAMH B JIaHWUH Yac 3a3HAIOTh 3HAYHOI
€BOJIIONII, Y Pe3yJbTaTi SIKOi MPOWJEHO NUISX BiJ BUKOPUCTAHHS OEHTOHITIB 1
TFOMOCHJTIKATIB, aK TUBHUX Y BIJIHOIICHHI JIMIIIE OJHOT0-IBOX MIKOTOKCHHIB, JI0
3aCTOCYBaHHS MOJM(IKOBAHUX TIFOKOMaHHAHIB, MIITHO 1 MIBHJKO aiCcOpOyIOUHX
MPaKTUYHO BCl BIJIOMI Ha CHLOTOJHIMIHIA JEHb MIKOTOKCHUHU. Y 3B’SI3Ky 3
AKTYaJIbHICTIO TIPOOJIEMH, MM TIOCTaBUJIM METy BHU3HAYUTH €(PEKTUBHICTH
BUKOPUCTAHHS B palliloHaX TOMAIBIl MOJOAHSAKY Ha BIATOAIBIl pPI3HUX 03
KOMIUIEKCHOTO  mpemnapatry  «l'emacopOekcTM»  BUPOOHMIITBA  KOMMaHii
«BetCepgicllpoaykT» B koMOiKOpMax, KOHTAMIHOBAaHUX MIKOTOKCHHAMHU.

HocmipkenHss Oynu mpoBefeHHl B ymoBax TOB «TaBpiiickki CBUHI» M.
CkazoBChK XepCOHCHKOT 00JIacTi Ha MOTOMIB’i MOMICHOIO MOJIOJHSAKY CBUHEH.
[Minnocmigai rpynu Oynu cpopMoBaHi TakuM 4uHOM: | (KOHTpoOdbHA Tpyma)
MPOTATOM TEPioay BIATOAIBII crokuBaiu ocHoBHUM parioH (OP); II (mocminna
rpyna) 10 OCHOBHOT'O paIlioHy BBOJWJIM COPOEHT MIKOTOKCHHIB «I'emacopOekcTm»

B 1031 1000 r/rony kombikopmy; III (mocmigHa rpyma) 10 OCHOBHOIO pallioHY
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BBOAWIN KOMIUIEKCHHM mpenapar «['emacopbekctm» B m031 1500 r/Tony
KOMOIKOpMYy, a IHII TEXHOJIOT1uHI (DaKTOpH TOJIBII Ta YTPUMAaHHA Oyiu
inenTnuauMu. Ckitaz 1 Kr KOpMoBOi 100aBku «I emacopOeKCTM» MICTUTh HACTYITHI
aKTUBHI KoMIOHEHTH (%): KpeMHito nuokcua — 64,2-74,8; anroMiniro okcua — 14-
18; maruito kapoonar — 1,0-2,5; turany auokcun — 0,8-0,15; cenen — 0,32-0,35;
KJIHOIUICOMT — 4,2-4,5; cyxi nuBHI ApiKIKI — 8-10. Kommosuis rigpodiibHIX
KapKaCHUX aJIFOMOCHITIKATIB 1 JIy>)KHHX CUJIIKATIB Ta 1X JIy>)KHO3EMEJIbHUX €JIEMEHTIB,
B XapyOBOMY KaHajll TBapHMH Ha MOJIEKYJSIPHOMY piBHI aacopOye IMepeBaKHY
outbmiicte (75-98%) HasgBHUX B KOpMI MIKOTOKCHHIB, IO MEPEIHIKOIXKAE M
MOJKJIMBICTh ~BCMOKTYBaHHSI CTIHKaMH IIJTYHKOBO-KHIIIKOBOTO KaHally Ta
3a0e3neyye MOJaIbLIE BHUBEACHHA 3 OpraHi3My y CKJIaal (pekaJbHHUX Mac.
Bi0J10r1YHO aKTHBHI PEUYOBHUH, K1 MICTITHCS B aICOPOCHTI B ITOETHAHHI 31 CIIOTYKOIO
CEJIEHY — CIIOBUIbHIOIOTH ITPOLIECH OKUCIIEHHSI 1 CIPUSIOTh 3MEHIIEHHIO TOKCUYHOTO
HAaBaHTa)XCHHS Ha OpraHi3M BlJl PELITOK HE 3B’A3aHUX MiKOTOKcHHamu. [lig ix
BIUIMBOM TIOCTYTNOBO BIJTHOBJIIOIOTHCS JETOKCHUKAIlMHA MISJIbHICTh TEYIHKHU 1
3arajbHUM IMyHHHUH CTaTyC OpraHi3my.

OcHOBHUI KOMOIKOpPM, SIKW BHUKOPUCTOBYBAaBCS [JIsl TOJIBI CBHHEH
MIIIOCTITHUX TPYI 3T1IHO 3 Ja00OpaTOPHUMHM JOCIIKEHHIMU OyB BU3HAHUM, SIK
CTa0OTOKCHYHHUM. Y  JOCHiAI  BUBYAJIM  BIJTOJIBEJIbHI ~ TOKa3HUKUA 34
3araJIbHONPUUHATAMHU METOUKAMHU.

[TutanHs peHTabENbHOCT! Y TBAPUHHUIITBI € KIIFOUOBUM JJIsI PO3POOKH HOBUX
CTpaTerii y roAiBii CUIbCHbKOTOCIOAAPCHKUX TBAPUH. Y Mepioj KOJUBAaHHS IIH Ha
CUPOBHHY Ta 3aKyIIBEJbHMX I[IH Ha MPOAYKI[I0O TBAPUHHOTO TMOXOKECHHS
BUPOOHHUKK MalOTh OyTH 3a0e3mnedeHi ePeKTUBHUMU PIICHHSIMH JJI ONTUMI3ZAIl]
BUTpAT Ta MiABHUILEHHS MPOAYKTUBHOCTI TBapHH.

Pe3ynbratu BiAroAiBII MOMICHOTO MOJIOHSAKY CBUHEH MIAAOCTIAHUX TPYII 32
YMOBH BUKOPHUCTaHHSI KOMIUJIEKCHOTO mpenapary «I'emacopOekcTm» MpeacTaBieHo
y Tabmuii. MoJIOJHAK yCiX Tpyn TpU TOCTAaHOBII HA BIATOJIBIIO, TICIs
3pIBHSJILHOTO MEPI0y MaB MPAKTUYHO OJTHAKOBY JKMBY Macy B Mexax 33,6-34,6 kr

y Biri 90 gHiB. 3a mepio BIATOAIBI MOJIOIHSIK MIAAOCIIIHUX TPYII, 110 CIIO’KUBAB
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KOMOIKOPM KOHTaMIHOBAaHUI MiKOTOKCHHAMHU, JI0 CKJIQy SIKOTO BBOJAUBCS, 200 OyB
BIJICYyTHIM COpPOEHT MIKOTOKCHHIB pPI3HHUBCS 3a TPHUBAIICTIO TepeOyBaHHS Ha
BIITO/I1BJII.

Momnonusak cBuHeid | rpymu, sKMi CHOXXUBAaB OCHOBHUH KOMOIKOpM,
TPUBAJIIIE BIATOIOBYBaBCA — 97,6 AHIB, 1 TUM CaMHUM, BIpOTiJHO, TIOCTYIMaBCs 3a
UM MOKA3HUKOM JIOCTiAHUM rpyrnam: TBapuHam Il rpynu Ha 9 nuiB (P>0,99) ta 111
rpynu Ha 12,3 nus (P>0,99). Ls pi3HuLs BIUIMHYIA HA 3arajbHUM BIK JOCATHEHHS
xkuBoi macu 100 kr, tak mosomusak II ta III migmocmianoi rpymm, no ckiamy
KOMOIKOpMY SIKMX BBOJMBCSI KOMIUIEKCHUM npenapat «I'emacopdbexkctm» y no3i 1,0
1 1,5% nocsras xxuBoi macu 100 kr 3a 178,6; 175,3 qHIB BIAITOBIIHO.

[IpucyTHIiCTh Yy KOMOIKOPMI, SKUH BUKOPUCTOBYBAJIU ISl BIATOAIBEIHHOTO
MOJIOJTHSIKY, COPOEHTIB 3yMOBHWJIO BHII CEPEIHBbOJ000BI MPUPOCTH, BIAMOBIIHO
TBApWHU JIPYTOi IPYNH MaJIU 3HAYCHHsI JAHOTO MOKa3HUKA Ha piBHI — 749,4 1, 1110 Ha
11% nepeBaxanu koHTpodasHY Tpymy (P>0,999) ta TBapun Tpethoi rpynu — /66,7
r, mo Ha 13,6% BuIle 3a MOKa3HUK KOHTPOJI0. Builll cepeaHb01000B1 MPUPOCTH
3YMOBWJIM 3MEHIIICHHS BUTPAT KOPMIB Ha OJMHUIIIO TPUPOCTY y MOJOAHIKY
JOCIIITHUX TPYI.

Takum ynHOM, «I'emacopOeKCTM», KU yBOAWIN J0 CKIaay KOMOIKOpMIB
(KOHTaMIHOBAaHUX MIKOTOKCMHAMH) IS BIJATOJIBENBHOTO MOJIOHAKY CIIPHSIE
MOKPAIIEHHI0  BIATOAIBENIbHUX  AKOCTEH.  bilbll ~ BHUCOKI  TMOKA3HUKHU
CEpEeHbO000BUX MPUPOCTIB OYyJIU OTPHMMaHI y CBUHEH, O KOMOIKOpPMY SIKHX
BBOJWJIU 1,5 KT HA TOHHY KOMIUIEKCHOTO Tipenapaty «I'emacopOoexkctmy. Aie, Ko
piBeHb KOHTaMiHaIli KOMOIKOPMIB HE BUILUMI, HIXK B JAHOMY BUIIAAKY, TO MOKJIUBE
yBeZIeHHsI MeHI101 103u nipenapaty — 1000 r Ha ToHY KOMOIKOpMY.

JIist 30UTbLIEHHS TPOXYKTUBHOCTI, MPOQIIAKTUKU [ITYHKOBO-KHUIITKOBUX
3aXBOPIOBaHb, TIJABUINEHHS TMPUPOJHOI  PE3UCTEHTHOCTI  BIJTOJIBEIILHOTO
MOJIOJTHSIKY Ta 30UTbIIeHHS €()EeKTUBHOCTI BUPOOHHUIITBA CBHUHUHH B YMOBax
IMPOMHUCIIOBUX KOMIUIEKCIB PEKOMEHIYEThCS JO0 CKIaay [OBHOPAIliOHHUX
KOMOIKOpMIB BBOJMTH KOMIUIEKCHHM mpemapaT «l'emacopOekcTM» y BKa3aHHX

MPONOPIIAX. YBEACHHS J0 CKJIaTy KOMOIKOPMIB JJIsSl BIATOIBEIBHOTO MOJIOAHSKY
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(KOHTaMIHOBAaHUX MIKOTOKCHHAMH) KOMILJIEKCHOTO Tpenapaty «I emacopOexcTm» y
no3i 1,0 1 1,5% cnpuse 3menmenHto nepioay Biaromism g0 100 kr Ha 9-12,3 nHiB
(P>0,999) Ta 30imblleHHIO cepenHbOI000BUX MpHUpocTiB Ha 11-13,6% (P>0,999)
BiJIITOBITHO.

B. Jluxauy, A. Jluxau, dooxmopu c.-2. nayk, P. @aycmos, acnipanm,
Muxkonaiscokuili HayioHanvbHUl acpapruii yHieepcumem B. 3adopoorichitl,
oupexmop, TOB «BemCepsicllpodyxkmy

Onybunixosano 6 scypuani «AepoEnimay

166



AHOTALISA HAYKOBOI CTATTI
OcHogHi xapakmepucmuku ma ocodaueocmi anomauii

AHoOTalis — 1€ CTUCIAMM 1 BOAHOYAC BHUEPIHMM BHKIJIAJ 3MICTYy HAayKOBOI
CTaTT1, 0 PO3MIIIYETHCS 0€3MOCEPEAHBO IMICHS 3ar0JIOBKY CTATTI 1 € 3pO3yMUIHM
ITUPOKOMY KOJIy YWTauiB. 3a3BUUail aHOTAIlisl HE MICTUTh OYyIb-IKuX (Gopmy abo
upoBuUX JTaHUX, Ma€e o0csT, 110 He nepeBulrye 1200-1600 npykoBaHMX 3HAKIB 1 €
3aBEPILCHOIO JIOTIYHOIO OJIMHUIICIO, IO JIa€ MOXJIMBICTH YUTA4y OOIPYHTOBAHO
3’CyBaTH — BapTO HOMY YUTATH HAYKOBY CTATTIO UM HI.

[TopiBHSHO 3 HAYKOBOIO CTATTEIO aHOTAIlIS IPYKYETHCSI MEHIITUM 1 KYpPCUBHUM
mpu@TOM 132 00CATOM 1HIYTY (BX1AHOI iH(OpMaIlii) 3aiiMae MPOMIKHE MOJTOKEHHS
MIDXK 3ar0JIOBKOM 1 BCTYIIOM.

B amotarmii micTaThCs MaHi TpO 3arajbHUNM HAIpsAM, METY 1 3aBJIaHHS
JOCIIIJIKEHHSI, HABOJAUTHCS OLIbII KOHKPETHA XapaKTEPUCTUKA TEMAaTUKH poOOIT,
BUKOHAHUX aBTOPOM; IOSICHIOETHCS METOJA JOCHIIKEHHS, KOPOTKO OMHCYIOThCS
OTPUMaHl TEOPETUYHI Ta EKCHEPUMEHTAJIbHI Pe3yJbTaTH Ta (HOPMYIIIOIOTHCS
BUCHOBKH, SIKI MOKJIMBO y3arajlbHUTH Ha OCHOBI ITUX PE3YyJIbTATIB.

3a CBOIM 3MICTOM 1 METOJaMU JOCIIJKEHHS aHOTallli HayKOBHUX CTaTei
MOJITISIIOTHCS. HA TP OCHOBHUX THUIIH:

a. aHoTallli HAyKOBUX CTaTeH, 10 BUKIAAIOTh PE3YJIbTaTU OPUTTHAIBHHUX
TEOPETUYHUX 1 EKCIIEPUMEHTATBHUX JTOCIIKEHb, BUKOHAHUX aBTOPAMH;

b. anorarii y3arajabHIOYNX HAayKOBHUX CTaTew, MIPUCBSIYEHUX
PO3MOBCIO/KEHHIO OTPUMAHUX Pe3yJbTaTiB Ha iHII chepu HAyKH, K1 3aiMaloTh
MPOMI’KHE MOJIOKEHHS MK OPUTTHAJILHUM JOCIIKEHHSIM 1 OTJISIZIOM JIITEpaTypHu;

C. aHOTAIlis OIVISIZIOBUX HAYKOBUX CTaTEH.
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Hajioinbm ykuBaHi ¢ppaszu

AJIA AaHOTYBAHHA TEKCTY aHIJIiliCbKOI0 MOBOIO

Teker * is about...
* deals with...
* presents...
* describes...
B Texcri * the reader gets to know...

* the reader is confronted with...

* the reader is told about...

ABTOp (OmOBigay4)

* says, states, points out that...
* claims, believes, thinks that...

* describes, explains, makes clear

that...

* uses examples to confirm/prove

that...

« agrees/disagrees with the view ...

* contradicts the view

* criticises/analyses/ comments on...

* tries to express...
« argues that...

* suggests that...
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e compares X to Y...

» emphasizes his point by saying

that. ..
* doubts that...
* tries to convince the readers that. ..

 concludes that. ..

CTpykTypa Tekcry:

* The texts consists of..../may be divided into...

* In the first paragraph/exposition the author introduces. ..

* In the second part of the text/ paragraph the author describes...
 Another example can be found ...

» As aresult...

* To sum up/ to conclude...

* In his last remark/ with his last remark/statement the author concludes that...

Tumnosi peyeHHs, 10 BAKOPUCTOBYKThCSI IPH AHOTYBAHHI:

First argues

At the beginning the author writes, states  that

In the first part the reporter points out what

In the introduction explains, why
mentions
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In the next part

In the main part

Second; First

Then: Afterwards
Moreover;
In addition to that

Further on

Next

In the end
Finally
At last

The final part, section
As a conclusion

Summing up his / her

thoughts

the reader

the reader is informed

about

the author goes on with

we are told about
we read / hear about
the author examines

analyses

discusses

the author

the writer

the poet

the journalist
the reporter

the scientist

is informed

the theory

the data /

guestion

the statistics
the belief
the argument
the opinion /
topic

the problem

emphasises

concludes

finds the

solution
adds / stresses
pretends

hints

that

what

why

that

what

why
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IMPUKJIAIN AHOTAIINA YKPAIHOMOBHHUX HAYKOBHUX
CTATEN AHIJIIMCBKOIO MOBOIO

Example |

This article deals with analysing some negative outcomes in terms of the
formation of the land market in Ukraine and its relationship to the representatives
of the local authorities.

It’s been pointed out here that the transformation of the land relationships in
Ukraine has been followed by numerous violations of the present laws, slow
development and adoption of laws necessary for mortgage development and obvious
sabotage of the execution of the decisions of legislative and executive powers.

It is mentioned that according to the Land code of Ukraine, a mortgage is the
plot owned by a resident or an entity, or it is a share in the right for common property
ownership of a plot of land.

It is emphasized that many scholars believe that the rent of land has to

become a priority in the formation of an agricultural land market.

Example 11

This article stresses that in Ukraine there still does not exist a strategically-
oriented agrarian policy. It points out that the process of agrarian policy reform
has been followed by a serious difficulties: transformation of land and property
rights, organizational and legal reform of entities and enterprises in the Agri-
Industrial Complex, formation of economic mechanisms and other problems never
encountered before.

The aim of this article is to discuss the characteristics of the activities of
existing agricultural enterprises, their financial stability, and also to suggest the
complex of sure measures aimed at providing for the stable development of
enterprises as well as increasing their economic effectiveness, functioning under

market economic conditions in the future.
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Example 111

The article states that the modern era of potato cultivation has been
characterized by a) a significant reduction in the volume of potatoes produced by
agricultural enterprises and b) potato cultivation's completely concentrated in the
hands of the private farmers, where production is limited in character and in general
iIs directed toward self-sufficiency. Besides the general small-scale nature of potato
production, the level of labour productivity is lower compared to that of developed
European countries.

It has been emphasized here that the crises in this sector demands a
comprehensive approach to redetermining the agrotechnical, organizational and

economic arrangements.
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KPUTEPII OLIIHIOBAHHSI HABYAJIbHUX JOCSTHEHb CTYJIEHTIB
1] YAC DPOXOIKEHHS HABYAJIbHOI IPAKTUKHU (nepekian,

AHOTYBaHHH Ta pedepyBaHHS TEKCTIiB arPapHOro CpsiMyBaHHsI)

OuiHoBaHHS  pe3yJbTaTiB NPAKTHKH NPOBOAUTHCA 32  KPEAUTHO-

TpaHcepHOI0 CHCTEMOI0 HABYAHHSI

3a 100- 3a mKajoo 3a HaIlOHAIBLHOIO IIKAJIOK0
0abHOIO ECTS
IITIKAJIOIO
90-100 A Biaminao
82—-89 B Jlobpe
75-81 C
64-74 D 3a10BUIBHO
6063 E
35-59 FX HezanoBuibHO (He3apaxoBaHO) 3 MOYKIIMBICTIO
TIOBTOPHOTO CKJIaJ[aHHS
1-34 F HezanoBinbHo (He3apaxoBaHO) 3 000B’I3KOBUM
TIOBTOPHUM BHBUYCHHSM

Kpurepii ouiHioBaHHA pe3yJIbTATIB HABYAJIbHOI IPAKTUKH (IepPeKIa,

AHOTYBaHHA Ta pedepyBaHHS TEKCTIiB arpapHOro CpsiMyBaHHsI)

Omigka A «BigMIHHO»:

- HasIBHICTh MTOBHOTO 3BITY, IOJIAHOTO Y BCTAHOBJICHUI TEPMIH ;

- BIJIMIHHA OILIIHKA y BIATYIl KE€PIBHUKA IPAKTUKH;

- HasBHICTh MUCHMOBOTO MEPEKIJIaTy TEKCTIB arpapHOro mpodisio 3 aHrIiHCHKOT
MOBH Ha YKpaiHChKy Ta pedepyBaHHS, EPEKIIa]] IKUX OIIHCHO Ha «BIIMIHHOY»
KEpIBHUKOM NPAKTUKH;

- HasBHICTh AHTJIOMOBHOTO aHOTYBAaHHS YKPaiHOMOBHOi HAyKOBOI CTaTTi, LIO

OI[IHEHO Ha «BIIMIHHOY» KEPIBHUKOM MPAKTUKHU.

173



HASIBHICTh aHIJIO-YKPAiHCHKOTO TEPMIHOJIOTIYHOTO BOKAOYISIPit0, MOJAHOTO B
andaBiTHOMY MOPSIZIKY 1 3 TPAHCKPHUTIIIIEIO

YCIHIIITHO 1 CBOEYACHO 3aXHUIIEHO 3BIT MPAKTUKH

Ominka B «ao0pe»:

HAsIBHICTh MOBHOTO 3BITY, MIOJJAHOTO Y BCTAHOBJICHUN TEPMIH ;

n00pa OIliHKa y BIJTYLll KEPIBHUKA MIPAKTUKU;

HasBHICTh MUCHMOBOTO TMEPEKIIaly TEKCTIB arpapHOro npodiiaro 3 aHMIHCBEKOT
MOBH Ha YKpaiHChKY Ta pedepyBaHHs, 1110 MICTUTh HE3HAUHI OTPIXU 1 MePEeKIIa
SAKUX OL[IHEHO Ha «J100pe» KePIBHUKOM MPAKTUKHU;

HasIBHICTh aHIJIOMOBHOT'O aHOTYBaHHS YKPAaiHOMOBHOI HAyKOBOi CTaTTi, IO
MICTUTh HE3HAUHI OIPIXU 1 OLIIHEHO HA «A00PE» KEPIBHUKOM MPAKTUKH.
HAsIBHICTh aHTJIO-YKPAiHCHKOTO TEPMIHOJOTIYHOTO BOKaOyssipito oocsirom 100
TEPMiHIB, MOJAAHOTO B aJ(DaBITHOMY MOPSIIKY 1 3 TPAHCKPHUIIIIIEIO

n00pe 1 CBOEYACHO 3aXUIIEHO 3BIT NPAKTUKU

Ominka C «100pe»:

HAsIBHICTh TMOJAHOTO Y BCTAHOBJIEHWW TEPMIH MOBHOTO 3BITY, IO MAa€ MEBHI
HE0JIKH;

no0pa OIliHKa B XapaKTEPUCTHII KEPIBHUKA MPAKTUKU;

HasBHICTh MUCbMOBOTO MEPEKIAAY TEKCTIB arpapHOro npo@uito 3 aHTIHChKO1
MOBM Ha YKpaiHCbKy Ta pedepyBaHHS, SKUH MICTUTHh IMEBHI HETOYHOCTI,
CTWJIICTHYHI, TpaMaTuyH1 Ta opdorpadiuHi MOMUIKH, TIEpeKIaa 1 pedepyBaHHS
SKUX OL[IHEHO Ha «J100pe» KePIBHUKOM MPAKTHUKH,

HasIBHICTh QHIJIOMOBHOTO aHOTYBaHHS YKPaiHOMOBHOiI HAyKOBOi CTaTTi, IO
MICTUTD TI€BHI HETOYHOCTI Ta CTHJIICTUYHI 400 TpaMaTUYH1 TOMIJIKH, 1 OLIHEHO

Ha «100pe» KePIBHUKOM MPAKTUKH.
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- HasBHICTb aHTJIO-YKPAiHCHKOTO TEPMIHOJOTIYHOrO BOKaOyJssipito oocsirom 100
TEPMiHIB, [TOJIAHOTO B aji(aBITHOMY MOPSAKY 1 3 TPAHCKPHUIIIIIEIO, 110 MICTUTD
HE3HAYH1 TOMUJIKH Y TpaHCKpUOYyBaHH1

- 7100pe 1 CBOEUACHO 3aXHUIIICHO 3BIT MPAKTHUKU

Omaka D «3aa0BLJIbHO»:

- HasBHICTh HEMOBHOTO 3BITY, 1[0 MICTUTh MMOMHWJIKK Ta OTPiXH, MOJAHOTO HE B
YCTaHOBJICHUM TEPMIH;

- 3a/I0BUIbHA OL[IHKA B XapaKTEPUCTHULIl KEPIBHUKA TPAKTUKH;

- HAsBHICTh MHCHMOBOTO MEPEKIIAAy aHTJIIOMOBHUX TEKCTIB arpapHoro mpodiito
3 aHIJINAChKOI MOBM Ha YKpaiHChbKy Ta pedepyBaHHS, L0 CBITYUTH PO
3IaTHICTb CaMOCTITHO POOMTHM MNHCHMOBI MepeKiaau Ta pedepyBaHHS, SKI
MICTATh 3HAaYHI HETOYHOCTI, CTUJIICTUYHI, rpamaTH4Hi Ta opdorpadiyHi
MOMWIKH, TepeKkian Ta pedepyBaHHS SKUX OIIHEHO Ha «3aJ0BUIHLHO»
KEpPIBHUKOM IPAKTUKH;

- HasgBHICTh AHTJIOMOBHOTO AaHOTYBAaHHS YKPaiHOMOBHOI HayKOBOi CTaTTi, IIO
MICTUTh 0arato HETOYHOCTEH, CTWJIICTUYHI ab0 TrpamMaTH4Hl MOMUWJIKH, 1
OI[IHEHO Ha «33JI0BIJIbHOY» KEPIBHUKOM MPAKTHKHU.

- HasBHICTb aHTJIO-YKPaiHCHKOTO TEPMIHOJOTIYHOTO BOKaOysspito oocsirom 100
TE€PMIiHIB, IOJJAHOTO B al(aBITHOMY MOPSAKY 1 3 TPAHCKPHUIILIELO, 1110 MICTUTh
3HAYHI MOMUJIKU y TPAHCKpUOYBaHHI

- CBOEYACHO 1 33JJ0BIJILHO 3aXMIIEHO 3BIT MPAKTUKU

Ominka E «3a10BijIbHO»:
- HasBHICTh HEMOBHOTO 3BITY, IOJAHOTO HECBOEYACHO Ta MICTUTh 3HAYHI
MTOMUJIKY;
- 3a/I0BUIbHA OITIHKA B XapaKTEPUCTHUI(l KEPIBHUKA MTPAKTUKH;
- HasBHICTh MHCHMOBOTO MEPEKIIAay aHTIIOMOBHUX TEKCTIB arpapHoro mpodiito
3 aHITCHKOT MOBH Ha YKPaTHCBHKY Ta pedepyBaHHs, 1110 CBIAYATh PO 3/1aTHICTh

CaMOCTIMHO pOOUTH MHUCHLMOBI IMepekiaan Ta pedepyBaHHs, MICTATh Oararto
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HETOYHOCTEH y TeKCTi-MepeKyaal Ta CTUIIICTHYHI, TpaMaTH4H1 i opdorpadiuni
MOMMJIOK, JIOMYIICHO MOPYIICHHS y CTPYKTypi (opmary pedepyBaHHS, HOro
MOBHOMY arapari, nepeknaj Ta peepyBaHHs SIKUX OL[IHEHO HA «3a0BUIBHO»
KEPIBHUKOM MPAKTHKHU;

HasIBHICTh aHIVIOMOBHOI'O aHOTYBaHHsS yYKpaiHOMOBHOI HAayKOBOI CTaTTl, ILIO
MICTUTh 0arato HETOYHOCTEM, CTHIICTHYHI abo0 TrpamMaTH4yHl TTOMUJIKH, 1
OLIIHEHO Ha «3aJ[0BUIbHO» KEPIBHUKOM MPAKTHUKH.

HasBHICTh aHTJIO-YKPAiHCHKOTO TEPMIHOJIOTIYHOTO BOKaOyIsipito oocsirom 100
TE€pPMIiHIB, TOJIAHOTO B al(aBITHOMY MOPSAKY 1 3 TPAHCKPHUIILIEIO, 10 MICTUTh
NOMWIKHU Yy TPAaHCKPUOYBaHH1

HCCBOE€YACHO 3aXHUIIICHO 3BIT KepiBHI/IKOM IIPAKTUKN Ha (<3aIIOBiJ'II>H0»

Ominaka FX «He3aaoBilIbHOY:

rpy0e NopyIIeHHsI yMOB BUKOHAHHSI KOHTPAKTY;
HEBUKOHAHHS NIPOTPaMU MPAKTUKH;

BIJICYTHICTb 3BITY
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JTOJATKH
3PA30K O®OPMJIEHHS 3BITY

MIHICTEPCTBO OCBITH I HAYKHU YKPATHH
BisionepkiBcbKHMii HAIOHAJIBLHUN ATPAPHUIT YHIBEPCHTET
CouiaJbHO-TyMaHIiTApDHUI (PaKyJIbTET

Kagpeopa pomano-zepmancokoi ¢inonozii ma nepekiaoy

3BiT
3 HABYAJbHOI MPaKTHKH (MepeKJiaj, aHOTYBaHHsI Ta peepyBaHHA TEKCTIiB

arpapHoro CpsiMmyBaHHS)

3100yBaua___ 2 Kypcy rpynu

OII «I'epMaHCBHKi MOBH Ta JiTepaTypu (epekjaj] BKJIKYHO), epuia —
aHIJIiCbKAa»

KepiBHUK NpakTHKH: BYEHUI CTYNiHb, BUeHe 3BaHH1, I1Ib

Tepmin Buxkonanns npaktuku 30.06 — 25.07. 202...

bina LepkBa — 2024
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KAJIEHJIAPHUM IIJIAH TPOXO/KEHHS TIPAKTUKHA

I kype

3MicT

TepMiH BUKOHAHHS

[HCTpyKTaXX KepiBHUKA MPAKTUKH 111010
IPOXOJI’)KEHHS HAaBYAJIbHOT PAKTHKH.
Bu3HaueHHs 3aB1aHb HA PAKTHKY

2. | IlouaTok poboTH

3. | IlpoBeneHHs KOHCY/bTAIlIN KEPIBHUKOM
MIPaKTUKH

4. | OdbopmiieHHs 1 31a4a 3BITY

5. | 3axuCT IpaKTUKH
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BIJITYK

KepiBHUKA NPAKTUKHU

3aJlikoBa OLIIHKA MPAKTUKH « »

[Tignuc kepiBHUKA « » 2021 p.
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3PA30K O®OPMJIEHHSA AHIJIO-YKPAIHCBKOI'O

TEPMIHOJIOI'TYHOI'O BOKABYJIAPIIO

AHIJIIiCbKMI TepMiH

Tpanckpunuis

epexaan

180



OcHoBHa JiTepaTypa

1. ArpoEmnita: Be0-caiit. URL.: https://agroprod.biz/

2. OcBiTHBO-TIpOdeciitHa mporpama «l'epMaHCbKI MOBHM Ta JITE€paTypH
(mepekyian BKIOYHO), Tiepimia — aHrjiidcbka». bima Ilepkea, 2021. URL:
https://btsau.edu.ua/uk/content/osvitni-programy.

3. Crangapt BHINOi OCBITH YKpaiHu: mepiiunii (0akajgaBpCbKHil) piBEHb,
rany3b 3HaHb 03 ['ymaHiTapHi Hayku, cnemiaigbHicTh 035 «®imonoris» (Bix
20.06.2019 p. Ne 869). URL: https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%?20standarty/2019/06/25/035-filologiya-bakalavr.pdf.

4. Access Agriculture: Beo-caiit. URL: https://www.accessagriculture.org/

5. Bovine veterinarian: Beo-caiit. URL: https://www.bovinevetonline.com/

6. Encyclopadia britannica : Be6-caiit. URL: https://www.britannica.com/

7. Every Day Information Source: Institute of Food and Agricultural

Sciences: Beo-caiit. URL: https://edis.ifas.ufl.edu/

8. Farm progress : Be6-caiit. URL: https://www.farmprogress.com/
9. Farm’s journal: AGPRO: BeO-CaiT. URL.:

https://www.agprofessional.com/resource-centers

10. Farms: Be6-caiit. URL: http://www.farms.com/
11. Merck and the Merck Veterinary Manual: Be6-caiit. URL:

https://www.merckvetmanual.com/

12. New World Encyclopedia: BeO-CaiT. URL:

http://www.newworldencyclopedia.org/

13. Successful farming: se6-caiit. URL.: https://www.agriculture.com/

14. Veterinary partner: Be6-caiit. URL: https://veterinarypartner.vin.com/

181


https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2019/06/25/035-filologiya-bakalavr.pdf
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2019/06/25/035-filologiya-bakalavr.pdf
https://www.accessagriculture.org/
https://www.bovinevetonline.com/resources
https://www.britannica.com/
https://www.britannica.com/
https://edis.ifas.ufl.edu/
https://www.farmprogress.com/crops/vegetables
https://www.agprofessional.com/resource-centers
http://www.farms.com/
https://www.merckvetmanual.com/
http://www.newworldencyclopedia.org/
https://www.agriculture.com/
https://veterinarypartner.vin.com/

PexomennoBana Jiteparypa

1. AHIIACHKO-YKPAiHCHKO-POCIMCHKUI  CIIOBHUK CKOPOYEHBb 3 arpapHoi
1mkenepii / 3a 3ar. pen. B. Cuituncekoro, B. borycnaesa, B. JIpundi. Kuis : AptEXK,
2018. 452 c.

2. besnanenko A. M., I'paboscbka T. O., Cupotin O. C. AHrmiiiickka MOBa
JUIS CTYJEHTIB O10JIOTIYHMX Ta 300BETEPUHAPHUX CIEIIATbHOCTEH: HaBYAIbHUN
nocionuk. K.: Bugauuunii nentp HYbill Ykpainu, 2010. 197 c.

3. bopmosenpka B.J[. PeepyBanHs Ta aHOTyBaHHS aHTJIHCHKOIO MOBOIO:
MeTonnuH1 pekoMeHaalii 3 ucuuIuTiHY «l [pakTHUHM Kypc nepioi (aHrIiChKOi)
iHo3emHoi MoBH B ymoBax ECTS. bina llepkBa: BHAY, 2015.54 c.

4. I'yns3p B. I1. YkpaiHChKO-POCIHCHKO-aHTTINCHKUI TIyMaYHU CIOBHUK 13
3arajgbHOTO0 3emiepooctBa: [lonan 1400 repminiB / 3a pen. B. I1. I'yazs, Kanencrekoi
C.M. K:. Arpapna nayka, 2017. 392 c.

5. Jobposonbebka C., 'apumikiB H., Imenko O. AHriChEKO-yKpaiHChKHA
Ta YKPaTHChKO-aHTIIIMCHKUN CJIOBHUK 0a30BOT TEPMIHOJIOTII 3 reoe3ii, kapTorpadii
Ta 3emiieyctporo. JIbBiB : JIbBiBCchkHMit HAY, 2017. 228 c.

6. 3inoB'eBa JI. O. AHrI0-yKpaiHCHKUH, YKPaiHCHKO-aHTIIHCHKUN CJIOBHHK:
101000 cnis. X. : IIIT «Topciur Ilnrocy, 2013. 768 c.

7. 3yokoB M. I'., Mromniep B. K., ®enienko B. CydacHuii aHI10-yKpaiHChKHIA
Ta yKpaiHCcbko-aHriichkuii ciioBHUK: 200000 ciiB Ta CIIOBOCIIONYYEHb. BUI. 3-T€,
Burp. Ta gon. Xapkis: [Ilkoma, 2019. 944 c.

8. JIe6igp O.M., Kaminceka M.O., Mpuncbkuii .M. AHrio-ykpaiHChbKHiA
CIIOBHUK-TIOCIOHUK ISt arpOHOMIYHHUX criemianbHoctel / 3a pea.: .M. MpuHCBOTO.
Xepcon: OJIAI-IIJTFOC, 2018. 88 ¢

9. Hackpi3Hna mporpaMa mpakTUKH JJig 3100yBayiB BUIOT OCBITH MEPIIIOTO
(OakamaBpChKOTO) PIBHA, OCBITHIM CTymiHb — OakanaBp, Tamy3p 3HaHb — 03
«"ymaniTapHi Hayku», cnenianbHicTh — 035 «Dinosnoris». bina Lepksa, 2021. c.

10. IMTamypa M.®., Uepenorcrka T.B. English for veterinary = Anrmiiicpka

MOBa JIJIsl BeTepuHapiB: HaBd. 1mocid. JIsBiB: 2015. 256 p.

182



11. Cimpuyk O.B. English for students of agriculture: maBu. moci6. K.: Jlipa,
2016. 216 c.

12. Txagosa €. C .Agricultural dictionary : 87000 : english-ukrainian =
CiTbCHKOTOCTIOIAPCHKUI CIIOBHUK —aHTIIIHCHKO-yKpaiHCchkui / 32 pen. Moganosa
C.JI. KuiB ; Ipmins : [lepyn, 2017. 701 c.

13. TkauoBa €. C AHIMINHCBKO-YKpPAiHCHKUN €KOJOTIYHUI CIOBHUK =
Ecological Dictionary EnglishUkrainian / 3a. pex. Mouanosa C. JI. KuiB ; Iprins :
ITepyn, 2019. 919 c.

14.  Multitran: Be6-caiit. URL.: https://www.multitran.com/

183



CnMcoKk BUKOPHCTAHUX JKepeJT

1. ArpoEnita: Be0-caiit. URL: https://agroprod.biz/

2. OcBiTHBO-TIpOdeciitHa mporpama «l'epMaHCbKI MOBHM Ta JITE€paTypH
(mepekyag BKIIOYHO), Tepiia — aHriidcbka». bima Ilepkea, 2020. URL:
https://btsau.edu.ua/uk/content/osvitni-programy.

3. Crangapt BHIOi OCBITH YKpaiHu: mepiinii (6akaiaBpCbKHil) piBEHb,
rany3b 3HaHb 03 ['ymaHiTapHi Hayku, cnemiaibHicTh 035 «®imonoris» (Bix
20.06.2019 p. Ne 869). URL: https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%20standarty/2019/06/25/035-filologiya-bakalavr.pdf.

4. Access Agriculture: Beo-caiit. URL: https://www.accessagriculture.org/

5. Bovine veterinarian: Beo-caiit. URL: https://www.bovinevetonline.com/

6. Encyclopadia britannica : Be6-caiit. URL: https://www.britannica.com/

7. Every Day Information Source: Institute of Food and Agricultural

Sciences: Beo0-caiit. URL: https://edis.ifas.ufl.edu/

8. Farm progress : Be6-caiit. URL: https://www.farmprogress.com/
9. Farm’s journal: AGPRO: BeO-CaiT. URL.:

https://www.agprofessional.com/resource-centers

10. Farms: Be6-caiit. URL: http://www.farms.com/
11. Merck and the Merck Veterinary Manual: Be6-caiit. URL:

https://www.merckvetmanual.com/

12. New World Encyclopedia: BeO-CalT. URL:

http://www.newworldencyclopedia.org/

13. Successful farming: sBe6-caiit. URL.: https://www.agriculture.com/

14. Veterinary partner: Be6-caiit. URL: https://veterinarypartner.vin.com/

15. AHTmiHChKO-YKpPaiHChKO-POCIMCHKHMI CIOBHHK CKOPOYEHb 3 arpapHoi
1HmxkeHepii / 3a 3ar. pexa. B. Cuituacskoro, B. borycnaesa, B. Ipunui. Kuis : ApTEK,

2018. 452 c.

184


https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2019/06/25/035-filologiya-bakalavr.pdf
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2019/06/25/035-filologiya-bakalavr.pdf
https://www.accessagriculture.org/
https://www.bovinevetonline.com/resources
https://www.britannica.com/
https://www.britannica.com/
https://edis.ifas.ufl.edu/
https://www.farmprogress.com/crops/vegetables
https://www.agprofessional.com/resource-centers
http://www.farms.com/
https://www.merckvetmanual.com/
http://www.newworldencyclopedia.org/
https://www.agriculture.com/
https://veterinarypartner.vin.com/

16. be3nanenko A. M., I'pabosceka T. O., Cupotin O. C. Aurmnilickka MoBa
JUISL CTYJEHTIB OlOJIOTIYHUX Ta 300BETEPUHAPHUX CIEIIATbHOCTEH: HaBYAIbHUN
nocionuk. K.: BugaBuununii nentp HYbill Ykpainu, 2010. 197 c.

17. JoGpoBonscbka C., 'aBpumkiB H., Iimerko O. AHTHCEKO-yKpaiHCHKUI
Ta YKpaiHChKO-aHTJIIHCHKUN CJIOBHUK 6a30BOi TEPMIHOJIOTII 3 Teojie31i, kapTorpadii
Ta 3emieyctporo. JIbBiB : JIbBiBchkMt HAY, 2017. 228 c.

18. 3inos'eBa JI. O. AHri0-yKpaiHCHKUH, YKPATHCHKO-aHTTIHCHKUN CIIOBHUK:
101000 cnis. X. : IIIT «Topcinr ITmrocy, 2013. 768 c.

19. 3y6koB M. I'., Mromnep B. K., ®enienko B. Cyuachuii anrio-
YKpPAiHCbKMI  Ta  yKpaiHCbKO-aHIJiHMCbkuil  cioBHUK: 200000 cmiB  Ta
CJIOBOCIIOJIYY€Hb: BUJ. 3-T€, BUIP. Ta Aor. Xapkis: [llkomna, 2019. 944 c.

20. JIe6imp O.M., Kamiaceka M.O., Mpuncekuii .M. AHrno-ykpaiHCbKuit
CIIOBHUK-IIOCIOHHUK /ISl arpOHOMIYHHUX crieniaabHoctel / 3a pea.: .M. MpuHChOTO.
Xepcon: OJIAI-IIJTFOC, 2018. 88 ¢

21. HackpizHa nporpaMa IpakTHKH sl 3100yBadiB BUINOI OCBITH MEPIIOTO
(OakamaBpChbKOTO) PIBHA, OCBITHIM CTymiHb — OakanaBp, Tamy3b 3HaHb — 03
«"ymaniTapHi Hayku», cnenianbHicTh — 035 «Dinosnoris». bina Lepkaa, 2020. c.

22. Tlagypa M.®., Yepenosceka T.B. English for veterinary = Anrmiiicpka
MOBa JI BETepUHapiB: HaBY. 11oci0. JIbBiB: 2015. 256 p.

23. Cinpuyk O.B. English for students of agriculture: HaBu. moci6. K.: Jlipa,
2016. 216 c.

24. TxayoBa €. C .Agricultural dictionary : 87000 : english-ukrainian =
CiIbChKOTOCIOIAPCHKUI CIIOBHUK aHTJIIHChKO-yKpaiHCchkui / 3a pen. Mouanosa
C.JI. KuiB ; Ipmins : [lepyn, 2017. 701 c.

25. TkauoBa €. C AHIIICHKO-YKPATHCHKUI €KOJIOTIYHUNA CJIOBHUK =
Ecological Dictionary EnglishUkrainian / 3a. pen. Mouanosa C. JI. KuiB ; Iprmins :
[epyn, 2019. 919 c.

26. Multitran: Beo-caiit. URL.: https://www.multitran.com/

185



Haguanvne suoanns
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CremanpHIicTh 035 — Outo0T1sS

Penaktop O.0O. I'pymiko
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