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IHEPEAMOBA

VY 3B’sa3Ky 3 raoOamnizallifHUMHU Ta IHTErpalifHUMHM MNpPOLECaMU CBITOBOI
CHOUIBHOTHU B rajy3l arpapHoOro rocrojaproBaHHs, notpeda Ykpainu y (axiBugx 3
nepeKsaay arpapHoi TEMATUKH € aKTyaJIbHOIO Ta HEOJAMIHHOIO.

CydacHMil cTaH PO3BUTKY arpapHuX 3B'SI3KIB YKpaiHH 31 CBITOM MOTpeOye
AKICHO HOBMM MIJX1J 0 CTPYKTYpPHU Ta 3MICTY OCBITHIX MpOTpaM, IO peani3yroTh
MiATOTOBKY (haxiBIIiB /ISl 3M1IMCHEHHS rajqy3eBOro nepeKiany.

BaxxnmBUM KOMIIOHEHTOM € 3a0e3MeUeHHs MPAKTUYHOT CKIIAJ0BO1 OY/Ib-KO1
ocBiTHRO1 Tiporpamu(OIl) Ha Oyab-sikomy ocBiTHbOMY piBHI (OP) Ta OCBITHBOMY
crynedi (OC). Came Takuil MiAXil 3yMOBHUB CTPYKTYPY LBOTO MPAKTUKYMY,
PO3pOOIIEHOr0 JUIsi BUKOHAHHS HaBYAJIBHOI MPAKTUKH (MEpeKiaja, aHOTYBaHHS Ta
pedepyBaHHS TEKCTIB arpapHOro CHpsMYBaHHsS) 3700yBadyaMu JpPYroro poky
HaBYaHHSA K 000B's3koBoro kommoHeHty (OK 25) OIl «I'epmaHCBbKiI MOBH Ta
miteparypu  (Mepekyiajy  BKIIOYHO), Teplia —  aHrJidchbkay  MepIIoro
(6akanaBpcbkoro) OP OC «bakanaBpy.

BuxonaHHs 3a3Ha4y€HOi MPAKTUKU CIPSIMOBAHO HA (POPMYBaHHS HACTYITHUX
3arajlbHUX Ta CHEIIAJIbHUX KOMIIETEHTHOCTEM, a, OoT)Ke 1 Ha mocsaruenus ITPH,
Bu3HaueHux B OII:

3arajibHi KOMIIETEHTHOCTI:

3K 6. 31aTHICTH 0 MOIIYKY, OMPAIIOBaHHS Ta aHAI3y iH(opmaIlrii 3 pi3HHX
TDKepen

3K 7. YMiHHS BUSBJISTH, CTABUTH Ta BUPINIYBATH MIPOOIEMH .

3K8. 31aTHIiCTh MpalfoBaTH B KOMaH/{i Ta aBTOHOMHO.

3K 10. 31aTHICTh 10 aOCTPaKTHOT'O MHUCJICHHS, aHAJII3y Ta CHHTE3Y.

3K 11. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIISX.

CrneniaJbHi KOMIIETEHTHOCTI:
CK 7. 3paTHIicTh 10 30MpaHHA i aHANi3y, CUCTEeMaTU3allli Ta IHTepIpeTanil

MOBHHUX, JIITEpaTypHUX, POJIKIOPHUX (PaKTIB, IHTEpIpETAIlli Ta MEPEKIAAy TEKCTY
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(3anexHO BiJ 00paHoi cremianizarii).

CK 8. 3paTHicTh BUIBHO OINEpYBaTH CIELIAJBHOIO TEPMIHOJOTIEID IS
pO3B’si3aHHs TPoQeciiHNX 3aBIaHb.

CK 9. YcBinomieHHs 3acaj 1 TEXHOJIOT1H CTBOPEHHS TEKCTIB PI3HUX KaHPIB
1 CTWJIIB JIep>KaBHOIO Ta 1HO3€MHOIO (1HO3€eMHUMU) MOBaMH.

CK 10. 3paTHICTh 3A1MCHIOBATH JIHTBICTUYHMM, JITEpaTypo3HABUMM Ta
crieliagbHUi (PUIONOTTYHUH (3a7IeKHO Bl 00paHOi crelianizaiii) aHamdi3 TEKCTIiB
PI3HUX CTHIIIB 1 KaHPIB .

Pe3yjabTaTi HABYAHHA:

PH 3. OpranizoByBaTH MPOIIEC CBOTO HABYAHHS i CAMOOCBITH.

PH 11. 3HaTtu nOpuHIUNHN, TEXHOJOTil 1 NMPUHOMHU CTBOPEHHS YCHHUX 1
NUCBMOBUX TEKCTIB PI3HUX JKaHPIB 1 CTWIIB JEpPKAaBHOIO Ta I1HO3EMHOIO
(1HO3eMHUMU ) MOBaMH.

PH 14. BuxopucToByBaTH MOBY(H), IO BUBYAETHCA(FOTHCSA), B YCHIA Ta
MUCBMOBIN  (opMi, y pI3HUX >KAaHPOBO-CTUJIBOBHX PI3HOBHAAX 1 pericTpax
criikyBaHHs (odimiitHoMy, HEOQIIHHOMY, HEUTpalbHOMY), IS PO3B’S3aHHS
KOMYHIKQTUBHUX 3aBJIaHb y TMOOYTOBiH, CyCHUIbHIM, HaBYAIBbHIN, MpoQeciiHil,
HAyKOBiH cdhepax KHUTTS.

PH 15. 3piiicHioBaTH JIHTBICTHYHHH, JITEPaTypO3HABUMN Ta CHEIiabHHMI
dbimoorTYHIHN TTepeKIIaIallbKUi aHaII3 TEKCTIB PI3HUX CTHIIIB 1 )KaHPIB.

PH 16. 3natu i po3yMiTH OCHOBHI MOHATTS, TEOpii Ta KOHIEMIT 0OpaHoi
¢uton0rivyHOI cremianizallii, yMITH 3aCTOCOBYBATH iX Y TpodeciiHii MisTTEHOCTI.

PH 17. 30upaTtn, aHami3yBaTH, CHUCTEMAaTH3yBaTH U IHTEPIPETYBATH
¢dakT MOBU 1 MOBJICHHS ¥ BHKOPHUCTOBYBATH IX JIJISl PO3B’SI3aHHS CKJIQJIHHUX
3amay 1 mpobsieMm y cremianizoBanux chepax npodeciitHoi MisabHOCTI Ta/abo
HaBYaHHSI.

[TyGurikamis MiCTUTh BUMOTH Ta 3aBJIaHHS JJIA NMPOXOKCHHS HaBYaJIbHOI
MPAKTUKHU, aJITOPUTMH Ta 3pa3Ku g peepyBaHHSI Ta aHOTYBAHHS TEKCTIB, OaHK
AHTJIOMOBHMX  TEKCTIB  CyOMOB  BETEPUMHApPHOI  MEIULMHH,  arpoHOMII,

TBAPUHHMIITBA, NTaXIBHUITBA, CUILCHKOTOCTOAAPCHKOT TEXHIKM, OBOYIBHHIITBA,
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CaJ0-MapKOBOTO  TOCMOJApPCTBA,  EJNEKTPOCHEPreTUKH,  3eMjepoOcTBa IS
MKUCbMOBOTO TEpeKiIany Ta pedepyBaHHS, aHTIO-YKPAaiHCHKUN TEPMIHOJIOTTUYHUN
BOKaOyJIspid 3 (POHEMATHYHOIO TPAHCKPUIILIEI0, OAHK YKpPaiHOMOBHHMX TEKCTIB
cyOMOB  BETEpUHApPHOI MEIMIIMHU, arpoHOMIi, 3eMJIepoOCTBa, EKOJIOTII,
TBapUHHMIITBA, MTaXIBHUIITBA JJIi AHOTYyBaHHS, 3pa3ku OQOPMIICHHS 3BITY Ta
aHTJIO-YKpPAiHCHKOTO TEPMIHOJOIYHOTO BOKAOYIJSIPit0 Ta KpUTEpli OLIIHIOBAHHS
HABYaJIbHUX JOCSITHEHb CTY/ICHTIB.

KontponsauM 3axonioM, 1o mnepeadavyae BuMiproBaHHs jgocsrHeHHs [TPH,
K1 3a0€3MeUyIOThCS MPOXO/KCHHSIM I[I€T MPAKTUKU € 3BIT MPO MPOXOKEHHS
MPaKTUKHU, 3MICT 1 TpOIeaypa 3aXHCTy SIKOTO YITKO BHUITMCaHI Ta 3aBEPIIYETHCS
CKJIQJIaHHSIM 3QJTIKY.

Takuit minxig go 3abe3neueHHs npakTudHOi ckiagoBoi OIl «I'epmaHChKi
MOBHU Ta JIiTeparypu (Mepeksaj BKIKOYHO), TMeplia — aHrjiichka» 3a0e3MeuuThb
MiATOTOBKY KOHKYPEHTOCIPOMOXKHHMX (axiBI[iB HAa PHUHKY MepeKIagabKux

TIOCITYT.



OPI'AHI3ALIA TA KEPIBHUIITBO ITPAKTUKOIO

BianoBigno no «llonooswcenns npo npakmuyny niO20MOBKY CMYOEeHmIs
binoyepxiscvrkoco nayionanrbhoco azpapnoco yHieepcumemyy BIINOBIAAIBHICTD 3a
Oprasizailito, MPOBEJEHHS 1 KOHTPOJIb MPAKTUKU Ha (akyjabTeTax MOKJIaJeHa Ha
JIEKaHIB.

HaBuanpbHO-METOAMYHE KEPIBHUIITBO 1 BHUKOHAHHS TIPOTpaM MPaKTUKU
3MIMCHIOIOTH Kadepu BIIMOBIHO JI0 MEJaroriyHOro HaBaHTAXKEHHSI. .

3a nBa TWXKHI JI0 TPOXOMKEHHS TMPAKTHKU BIAMOBIAAIbHI OCOOM Ha
dakynpreri 1 Kadenpi MpoBOJATH OOTOBOPEHHS BCIX OpraHi3alliiHUX MUTaHb
NPOXOJKECHHS HaBYAIBHOI MPAKTHKHU Ha 3aCiJlaHHI KadeapH.

3m00yBay BHIIOI OCBITH — MPAKTHKAHT ITi/1 YaC IPOXOJKEHHS HaBYAJIbHO1
NIPAKTUKHA 30008’ I3aHUM:

— JI0 TIOYaTKy MPaKTHKW OJEP’KaTH Bl KEpIBHMKA MPAKTHKW Ha Kadeapi
METOAMYHI Marepianu (MpaKTUKyM), KOHCYJbTaIlli 110410 OGOPMIIEHHS BCIX
HEOOX1THUX TOKYMEHTIB;

— CBOEYACHO PO3MOYATH BUKOHAHHS MTPAKTHUKHU;

— y TOBHOMY 00Cs31 BUKOHYBAaTH BC1 3aBJaHHs, NepeadadeHi MporpaMoro
HABYAJIBHO1 IMPAKTUKU;

— CYBOpPO JOTPUMYBATHCS TIPaBUJI OXOPOHU TIparli, TEXHIKH Oe3IeKH,
BUPOOHUYOI caHiTapii Ta BHYTPIITHBOTO PO3MOPSIKY;

— HECTH BIATMOBIIANIBHICTH 32 BUKOHAHY POOOTY;

— CBO€YACHO MIATOTYBAaTH M 3aXUCTUTU 3BIT MPO MPOXOIKECHHS MPAKTUKHU
Ta CKJIACTH 3aJIiK

KepiBHUK NPaKTHKHU B YHiBePCUTETI Ma€:

— 3a0e3nmeunT MPOBEJCHHS BCIX OpraHi3alliiHUX 3aXOJIB MEpea MOYaTKOM
MIPOXOJKEHHS 3100yBa4aMy HaBYAIbHOT TPAKTUKH;

— poiH(OpMyBaTH CTYICHTIB PO CUCTEMY 3BITHOCTI, Ky MOTPIOHO HAIATH
Ha Kadeqpy micisl 3aKIHYEHHS TEPMiHY MPAKTUKH;

— CUCTEMATHYHO HaJlaBaTU KOHCYJbTallll 3700yBavyam y pa3i He0OX1THOCTI,



— BYACHO MEPEBIPUTH Ta BIANOBIAHO A0 KPUTEPIiB OLIHIOBAHHSA OLIHUTH
3BITH, MPOBECTH 3aXUCT 3BITIB Ta 3ajJlK 1 CBOE€YACHO BUCTABUTH PE3YyJbTATU

OLIIHIOBaHHA MPOXOXKEHHS HABYAJIBHOI IPAKTH y 3aJ1KOBY BIOMICTb.



3MICT

HABYAJIbHOI NPAKTUKHU (epeKJIajl, AHOTYBAHHS Ta pedpepyBaHHS TEKCTIB
arpapHoOro cpsiMmyBaHHS)

1. HaBuanbHa mpakThKa (Mepeksiaj, aHOTyBaHHS Ta pedepyBaHHS TEKCTIB
arpapHoro cnpsmyBaHHs) € OK 25 OIl «I'epmaHCchbKi MOBHM Ta JIITEpaTypu
(mepexiaj BKJIIOYHO), Mepila — aHrjiiicekay mnepiioro (6akamaBpckkoro) OP OC
«OakanaBp», obcsrom 6 kpeautiB ECTS, ¢opmoro  KoHTpomo  —
nudepeHIiiioBaHnM 3aIiK

2. TepMiH NpPOXOKEHHS HABUYaJIbHOI NPAKTUKA CTAaHOBUTH 4 TIDKHI 1
BiIOYBA€THCS B KiHII1 YETBEPTOTO CEMECTPY

3. PO3BUTOK yMiHB 3[iHCHIOBATH TUCHMOBHI MEPEKIIA]l YKPATHCHKOK MOBOIO
aHTJIOMOBHOTO TEKCTY arpapHoro crpsMyBaHHs o0csroM 0,5 apykoBaHOTO
apKymry.

4. PO3BUTOK yMiHb KOPHMCTYBAaTHCS Taly3€BUMH CIOBHUKAMH Ha PI3HUX
HOCISX.

5. CamocTiiiHe oOmpaIfoBaHHA TEOPETUYHOTO Marepiaay 3 IHUTaHb
pedepyBaHHS Ta aHOTYBaHHS (3arajibHi BilIOMOCT1)

6. ®opmyBaHHS HaBUYOK pedepyBaHHs aHTJIIOMOBHOI CTaTTI

/. dopmyBaHHS HABUUOK aHOTYBaHHS aHTJINCHKOIO MOBOIO YKPaiHOMOBHOI
CTaTTi

8. Po3mupenHst TepMiHOJIOTIYHOTO O0CATY MepeKiiagadya

9. Po3BUTOK yMiHb YyKJIQJaHHS AaHTI0-YKPaiHCHKOTO TEPMIHOJIOTIYHOTO
BOKaOysipiro (o6csrom 100 TepMmiHIB) HA OCHOBI MPOYUTAHOTO Ta MEPEKIAICHOTO
Marepiary

10. Odopmienns 3BITY

11. PO3BUTOK aHIJIOMOBHHX yMiHb B TOBOpIHHA 3 (OKycOM Ha
npodeciiiHy MIIbHICT (Ha OCHOBI PE3YIbTATIB MPOXOIKEHHS MTPAKTUKH )

12.  3axwucT pe3yabTaTiB MPOXOKEHHS MPAKTUKU



BAHK AHI'VIOMOBHHUX TEKCTIB JJIA ITIEPEKJIAZLY TA
PE®EPYBAHHS

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
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development diet to a 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
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cleanliness, but nutrient value and the type of horse being fed should also be
considered.

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
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fences, stalls, or trees. Alternatively, if the intake of very nutritious hay is not
restricted, excess nutrient intake and weight gain will occur.

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.
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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
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 Kkillers.
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.
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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 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
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(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.
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
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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
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.
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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 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.
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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.

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 46 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
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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 4-6 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.
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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

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.
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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
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 (NO3s) 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
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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. 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.
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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.

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
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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 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.
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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 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.
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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 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
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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!

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
28



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.

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 VVernon 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
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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 V-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,” 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.
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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 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
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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 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
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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.

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.
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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
systemand 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 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.
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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 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.

35


http://www.britannica.com/science/soil
http://www.britannica.com/animal/nematode
http://www.britannica.com/science/fungus
http://www.britannica.com/science/methyl-bromide

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

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.
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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 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.
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Spray lrrigation. 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.,
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-off», 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
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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.

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 on a 1 [thin] to 5 [fat] scale) and maintain this condition

throughout late pregnancy.
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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.

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.
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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.

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.
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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.
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.
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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 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
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guantity 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.

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.”
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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.

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
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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.

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
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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 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
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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.

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
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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.

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
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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.

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
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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 each year from each ‘mother’ rhizome,” she said. “Some cultivars are
slow to 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
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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.

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
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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 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
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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 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.
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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
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
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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 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
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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
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
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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 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.
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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 in a 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.

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
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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.

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
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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 is 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
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
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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.

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
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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
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
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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.

Subways are designed for short trips with frequent stops, compared to

above-ground, intercity railways. Many factors considered in the planning process
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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 foundations in sections of routes crossing densely populated areas
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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 branch 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 cm) 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
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gases or dust. The 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 (LI1-1ON) 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 providing both electric-only range and power buffering in plug-in hybrids,
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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.
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This 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
gas and 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
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so much 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
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contains propylene, vinyl, ethanol, glycol, butadene, or ingredients that end
in xXylene 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
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States is 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 (BTUs) 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
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costs. The non-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
(EROI) 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.
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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
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-
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board digital processing to create surround sound effects from the stereo signals
fed to the transmitter.

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.
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The wuses 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 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)
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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
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
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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 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
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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.

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.
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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.

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
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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.

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
86



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
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
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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
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.
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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.

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.
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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 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.
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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.

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.
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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.
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AHIJIO-YKPATHCBKHUI TEPMIHOJIOTTYHUM BOKABYJISIPIN

A

absorb /ab'zo:b/ BCMOKTYBATH, MOTJIMHATH,
abcopOyBatu

acid /"ees.ad/ KHCIIOTa

acidifier /o' sidifata/ IKHCITIOBAY

acidify /o' sidifa1/ IIKUCIISATH; OKUCIISTH,
OKMCIISITUCS

adapt /o' deept/ IPHUCTOCOBYBATH(Cs),
aganTtyBaTu(cs)

agent /"er.dzont/ areHT, (hakTop, peUOBHUHA

agglutination

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

CKJICIOBAHHS, arJIFOTHHAIIS

agglutinin

[a'glu:tinin /

arJIOTHHIH

air drainage

/'e: drernidz/

aepartisi IpyHTy

air pressure fall

le: "prefo fo:l/

najiHHA aTMOC(HEPHOTO TUCKY

airframe /"e:fretm/ IUTaHEp JIiTaKa; KOPITyC
JITAIBLHOTO arapara

albumen /"albjumin/ (seunwmii) 610K, OiTKOBA
peUYOBHHA, aIbOYMIH

alfalfa /al' falfa/ JFOIICpHA

alga /"alga/ BOJIOPICTH

alimentary falt'ment(a)ri/ Xap4YOBUH, TOKUBHHM

alkaline /"alkalatn/ JTY>KHUHT

alkalinity falka' ltntti/ JTY>KHICTb

alloy /"alo1/ CIuIaB (METaliB); CIUIABIISATH
(MeTanu), 1oAaBaTH JTOMIIIKH
(o Metany)

amino acids /o' mi:nov ‘asids/ aAMIHOKHCIIOTH

annual ring /"anjoal rm/ piuHMii map (y AepeBHHi); pidHe
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KiJIblle (Ha porax)

antilock braking

/"antilok breikiy

aHTUOJIOKYBaJIbHA rajlbMiBHA

system 'sistam/ cucTeMa

apiculture /"e1pr Kaltfo/ OKITBHUIITBO

arable /"arab(a)l/ OpHHUIA

artiodactyl la:tia(v)' daktail/ apHOKOITUTHUH

assimilate /o' similert/ aCUMIJTIOBATH, ITOTJIMHATH,
MOPIBHIOBATU

B

bait /bert/ NpUMaHKa; roJlyBaTH,
OTPUMYBAaTH KOPM

ballast /'balast/ Oanacrt, 1ie0iHb, rpaBii

bar /ba:/ NPYTOK, CTPHIKEHb

bark /ba:k/ Kopa

barley /"ba:li/ SUMIHb

barometer altimeter

/ba' romita ‘altimi:to /

OapomeTp-aJbTUMETP

barren /'bar(a)n/ STIOBHIA; HEIPOAYKTHBHHIA,
Oe3IUTAHMI, O€3HACIHHHUIA;
CTCpUIbHUMN

bast /bast/ JIMKO, J1y0; Madyia

beak /bi:k/ 13600; "HOCUK" (BUTATHYTA
YacTUHA TIJ10/1a)

bear fruits [be: fru:ts/ IUIOJOHOCHUTH

bed /bed/ KITym0a; rpsiaka

black soil /blak so1l / YOpPHO3eM

blackberry /'blakb(a)ri/ OKHHA

blackcurrant /blak kar(a)nt/ YOpHA CMOPOANHA

bladder /'blada/ MIXyp

bleeding /'bli:dm/ KpPOBOTEYa, KPOBOITYCKAHHS;
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OEKaHHA

block cipher /blok ‘sarfo/ Onounuii mmdp

blossom /'blos(a)m/ I[BIT, I[BITIHHS; I[BICTH;
PO3ILIBITaTH; PO3IMYCKATUCS

blossoming /'blos(a)miy/ IBITIHHS

braking force /breikiy fo:s / CHJIa TalbMyBaHHS

break down /breik davn/ po3kiamatu(cs)

breed /bri:d/ NOpOJia; BUHOIIYBATH, 1aBaTH
IPUILTI, PO3BOIUTH

breeding /'bri:diy/ BUBE/ICHHS, PO3BEICHH,
PO3MHOKEHHSI, ITOJIIIIIEHHS
MOPOJIU, CEEKIIis, 3T THCHHS

bud /bad/ OpyHbKa, 3a4aTOK, OYTOH;
JaBaT OPYHBKH; MyCKATH
apOCTKU; PO3LBITATH

buffering /"bafarm/ Oybepuzaris

butadiene / bju:ta’dariin/ OyTamieH

butt welding /bat weldm/ CTHKOBE 3BapIOBAHHS

C

calve Ika:v/ OTCIIUTHUCS

cambium /"' kambrom/ KaMmOii

cane /ketn/ cTedi10

carbonate /'ka:bonert/ BYTJICKHCIIA CLTh

carcinogen /ka:'smoad3(o)n/ KaHIIEPOTeH, KaHIIEPOTCHHUM

cardiovascular

/ ka:drou 'vaskjolo/

CEpLEBO-CYIMHHUN

carnivore

/'ka:nivo:/

M’sICOiTHA TBapHHA, XHKAK

carnivorous

/Ka: 'niv(a)ras/

M ‘SICOITHUM, KOMaXOiJHUH

cell

[sell

KJIITUHA, KOMIpKa, Jarieyka,

yapyHka(y CTUIbHUKAX)
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cellobiose

/ selov'barouz/

neno0io3a

cellular /'seljola/ KJIITUHHHH, CITYACTHH,
IIOPUCTUN

cellulose /'seljulovz/ KIIITKOBHMHA, L0032

cereals /'s1arolz/ 3€pPHOBI

chaff Itfa.f/ 0JIOBA, CiuKa

chew Itfu:/ KYBaTH, IEPEKOBYBATH

clay /Kle1/ rJIMHA

clay soils /kler soils/ TJIUHKUCTI IPYHTH

clot /klot/ 3rYCTOK, TPOMO; KOaryJIroBaTH

clover /'klavval KOHIOIIMHA

clump /Klamp/ TpyIKa

coagulate /kav'agjulert/ 3rOpTaTUCS, KOAryJIlOBaTH,
3ciIaTucs

coagulation /kavagju'lerf(a)n/ KOAryJIsilis, 3CiIaHHs

coat Ikaut/ XyTpO, MEPCTh, IIKypa, BOBHA,
000JI0HKA, OTIEPEHHS, TITIBKa

cofiring Ikou "farorm/ CIIJIbHE CIATIOBAHHS

coloring /'kal.ar.m/ KOJTip, 3a0apBICHHS

colostrum /ka'lbstram/ MOJIO3HBO

combine harvester /kom'bain "ha:visto/ KOMOaitH

combine harvesting

/Kom'bain "ha:vistiy/

MeXaHi130BaHe 30upaHHs

ypOKaro

compartment /kom'pa:tm(a)nt/ BiUT (IIUTYHKY), TIEPETOPOIKA

compost /"kompost/ KOMIIOCT; yI0OproBaTH
KOMIIOCTOM

conifer /'konifa/ XBOIWHE JIEPEBO

conjunctivitis /kon dzan(k)tr'vaitis/ | KOH'TOHKTHBIT

consume /Kon'sju:m/ CIIO’KMBATH, BUTpAyYaTH, 3 i1aTH,
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IIOI'’IMHAaTHU

contaminate

/kan'taminert/

3a0pyIHIOBaTH, OTPYIOBATH,

3apaxartH, 1H(i1KyBaTu

corncob /'ko:n.kob/ N0YaTOK KYKYpYI3U
correlation / kora'lerf(o)n/ KOPEJISIis

coulter pi3ak, uepecio miyra
cramp /kramp/ crasMm, CYJOMHU;

BUKJIMKATH(BIAUYBAaTH) CYI0MU

creep feeding

/kri:p fi:dm/

M1TO/IBIISI MOJIOJTHAKY

cropping

/Kropin/

BpOKAMHUIN

Cross

/kros/

CXpellyBaHHs, TOpu, Kpoc,

MOMICh, T10pHUAN3aIis

cross-pollination

/ kros polr'netf(a)n/

nepexpecHe 3anuiaeHHs

crotch /krotf/ BHUJIKa (cTebi1a, TiIoK abo
JiepeBa)
crown /kraon/ BEpXiBKa, BiHEIlb; BIHOYOK,

po3eTKa (JIUCTS)

crude protein

/kru:d ‘prouti:n/

CHUpHI TIPOTETH

culled /kald/ 3ipBaHui (PO KBITH)

cultivate /'kaltivert/ 00pOOIIATH 3eMJII0, BUPOIIYBATH

cultivated /"kaltrvertid/ 00poOeHuit; 00poOIIOBaHMIA;
KYJIbTYPHUMN

cultivation Ikaltr' verfn/ KyJIbTHBAILis

cut KAt/ 3pi3yBaTH

cutter bar /'kato ba:/ pi3anbHUI amapat

D

deceleration

/ dizselo’rerf(a)n/

YHOBLUIbHEHHS, TAJIbMYBaHHS

decompose

/di:kom'povz/

po3kIagaTi(Ha CKJIaJI0B1

YaCTUHU ), THUTH, TICYBaTHUCS,
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aHai3yBaTU

decomposition

/ di:zkompa'zifn/

po3naa; TrHUTTA, 3arHUBaHHA

decrypt /di: "kript/ po31I(POBYBATH; IEKOTYBATH
deposit /d1" pozit/ POJIOBHIIIE; PO3CHUIT; TTOKJIA]T
dermatitis / dormotartis/ 3anaJIeHHs MIKIPH, JePMaTHT
desiccation Idest ket [(a)n/ migpi3aHHs

detrimental / detri'ment(o)l/ IIKIITABUN

devastation

/ deva'sterfn/

CIIyCTOLLICHHS, pyHHYBaHHS;

po3pyxa

devitalize /di:" vart(a)larz/ 11030aBJISTH KUTTE3IaTHOCTI;
10CJIa0JIATH;

deworm /di:'wa:m/ BHUTaHSTH IeJIbMIHTIB

dextrose /'dekstraoz/ JCKCTPO3a

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

digestion /dar' dzestf(a)n/ TPaBJICHHS; 3aCBOEHHS K1

digestive upset

/dar'dzestiv ap 'set/

pO3JIaiu TPaBJIEHHS

digger /'digal ILUTYT 3 MEePEAILTYKHUKOM

discrepancy /dis 'krep(a)nsi/ PO301KHICTD

disorder /dis'o:do/ po3Iaj, MopyIIeHHs (SKOi-
HeOyb (DYHKIIIT OpTaHizMy)

disperse /d1'spa:s/ BiIMUpaTH

dissipate /" disipert/ PO3CItOBaTHUCS, TUCHITYBATHCS
(po eHepriio)

dissolve [d1'zolv/ po3nagaTu(cs), pO3UUHSITH(CS),

pyiiHyBaTu(cA)

disturb the crop

/d1'sta:b 0o krop/

MTOLIKOJIUTH BPOXKan

doe

Idou/

caMKa, CaMUIlI

dormancy

/"do.m(a)nsi/

CTaH CIIOKOIO (HACIHHS POCJIHH);
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CIUISTYKa (TBApUH)

dormant /'do:m(a)nt/ KM 3HAXOJIUTHCS y CTaH1
CIIOKOIO, Y CTaH1 CIIOKOI0 (PO
pOCIuHY); sIKUi iepedyBae B
(3uMOBIi) cruistuLi (PO TBapUH)

drain /drein/ JpEHYBAaTH, OCYIIYBaTH

drill /dril/ BHUCIB

drought-resistant /draot 1’ zistont/ CTIMKHI 70 TIOCYXH

duct /dakt/ pOTOKa (3aJ103H); KaHa

dung /dany/ THIM, TIOCIII, YTHOEHHS,
n00puBo, Kai, ¢pekaii,
€KCKPEMEHTH; YTHOIOBATH,
yI00pIOBaTH(3EMITIO ), BUILISATH
CKCKPEMEHTH

E

ear e KOJIOC

edible /"edib(a)1 / icTIBHUI; DKa

egg-plant /"egpla:nt / OaKaxka

electromagnetic /1 lektra(v)mag 'netik/ | emekTpoMarHiTHHHA

elephant grass

/"elif(o)nt gra:s/

CJIOHOBAa TpaBa

emasculate /' maskjolert/ KacTpyBaTH, XOJIOCTUTH,
OCKOTUTSITH

embryo /"embrrov/ 3apo/I0K, eMOpPIOH; 3aPOJKOBHIA,
eMOpiOHATBHUH, HE3P LT

embryonic / embrr'onik/ 3apOJKOBUH, eMOpiIOHATHHUIA,
HEJI0PO3BUHECHUI

emission It mif(a)n/ eMiCisi, BUTTPOMIHIOBaHHS
(poriec)

encipher /m’sarfo/ 3amupoByBaTH, MUCATH
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mUppoM; KOJTyBaTH

enclosure /m'klovzo/ 3ariH
encrypt /m'kript/ mmdpyBatu
encryption /1y ‘kripf(9)n/ g pyBaHHs, 3a1IM(POBYBAHHS

energy crops

/"enad3i kropi/

€HEpreTUYH1 KyJIbTYPH

engulf /in"galf/ MOIIMHATH, 3aCUIIATH,
3aKOBTYBaTU

ensilage /"ensilidz/ CHJIOCYBAHHST; CUJIOCOBaHUIA
KOpM, CHJIOCHA Maca, CHJIOC;
CHJIOCYBATH

enzyme /"enzaim/ eH3UM, (DepMEHT

evacuate It vakjoert/ BUIAIIATH

evaporation /1 vapa'rerf(a)n/ BUIIAPOBYBaHHS

ewe /ju:/ BIBIIA

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

exterminate

[k 'sta:minert/

SHUIOYBATH, BHKOpiHI-OBaTI/I

external 1k 'sta:n(d)l/ 30BHIIIHIH, TOBEPXHS
F

fade [fexd/ B’SIHYTH

fallow /' falau/ apoBe MoJIe

fallow ground

/' falou gravnd/

3eMJIS TTi]T TapOM

farrow /' farav/ OTIOPOCUTHCS

feathered /' fedad/ YKPHUTHU TP’ SIM

fecundity [fi' kandrti/ IUIOJOBUTICTD, IIIIIHICTD,
POIIOYICTD

feed /fi:d/ TOJTyBaTH; KOpM, Pypax

feeder /' fi:daf FOJIIBHHUK, TOIIBHUIIA,
KOpPMOPO3/1aBay

feeding /fi:dig/ XapuyBaHHS, Xapdi, MTACOBUCHKO
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fertile /" fortarl/ POIOYHIA, TIIIOJJOHOCHHH

fertilization / fartilar'zerf(o)n/ ynoOpioBaHHA (TPYHTY);
BHECEHHS TOOpUBa;
3aIlIIHCHHS; 3aITUICHHS

fertilize /" fa:tilarz/ yoOpIoBaTH, 3aIlTiIHIOBATH,
3aITFOBATH

fertilizer /' fa:tilarzo/ ynoOproBau

fescue /' feskju:/ BIBCSHULIS

fetus /' fi:tas/ ILTIJT; 3apOJIOK; eMOpIOH

fibre /" fatba/ BOJIOKHO, HUTKA

fibrous /' fa1bras/ Gbi10po3Huii

flax [flaks/ JHOH

fleshy /' flgfi/ M'SICUCTHIA, COKOBUTHH

flooding [fladm/ 3aTOIUICHHS, ipUTaIlis,
0OBOTHEHHS

flourish /" flaryfl LBITIHHS; KBITHYTH,
po3pocTaTucs, OyTH B PO3KBITI

flow stress /flou stres/ HaIpyra IIaCTUYHOTO TUIUHY

fodder /' foda/ KOPM JUTs Xy 100u, Bypaxk

fold [fauld/ KoIllapa, 3aropoa Jjisi OBEIlb,
oTapa OBEllb; 3araHATH (OBELlb)

foliage /" foulndz/ JUCTBA

follicle /" folik (a)l/ CTPYYOK, (OJIKYJ, CYMKa,
MIIIIEYOK, TYXUPUUK, KOKOH

forage /" foridz/ bypax, rpyouii KopMm, KOPMOBi
POCITUHH

fork Ifo:k/ BUJIA

fossil /" fosil/ CKaM’SIHUJIICTh, BUKOITHI PEIITKY;

CKaM’ THIJIWH, BUKOITHUM
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fossil fuels

/" fos(a)1 fju:(a)l/

rOprOYi KOPUCH1 KOMAJIUHU

fowl [favl/ IITULA

fraction [ frak[(o)n/ (pakiis, po3puB, IEPEIOM;
po30uBaTH Ha IPIOHI IMATOYKHU

fracture /" fraktfo/ HIepEJIOM, PO3PUB, TPIIIUHA,
HAJIJIOM, PO3JIOM; JIaMaTH,
po30uBaTH, Jlamatucs, OyTH
JTAMKHM

frame [frexm/ KIiCTSIK, OCTOB, Oy/J10Ba Tina,
KOHCTUTYIIis; IPUCTOCOBYBATH

friction [ frik[(a)n/ TEPTS

frostbite /" fros(t)bart/ 00OMOpPOXKYBaTH

full-earedness [fol 1adnos / KOJIOCIHHS

fungus /' fangos/ rpu0, rpubOK, TUTICHSBA, 1IBLIb,
JiepeBHa TyOKa, TUKe M 5ICO,
rpuOOBUIHUM HAPICT

furrow /' faraul/ O00po3Ha, opaTu; poOHUTH
O00pOo3HH

G

gang plow /gan plav / OPUYIITHAHA LTyT

gangrene /'gangri:n/ TraHrpeHa; BUKINKATH
3MEpPTBIHHS, MEPTBITH

germinate /'dzo:minert/ POPOIIYBATH

germination /d3o:m1 netf(a)n/ IPOPOCTAHHS; IPOPOITYBAHHS

gestation /dze sterf(a)n/ CTHJIbHICTH(KOPOBH), TIEPI0/
BariTHOCTI

gilt Igilt/ MOJIOa CBUHS, TTIJICBUHOK

girth /ga:0/ o0xBaT (zepena, Taii)

gland Igland/ 3aJ103a, JiM(paTHIHAN BY30I,
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CEYIBHUK

glucose /'glu:kovz/ TIII0K032

gnaw no:/ IpU3TH, po3’igaTH (PO KUCIOTY
TOIL0), TypOyBaTH, My4YUTH

grassland /'gra:sland/ JYKOTIACOBUIIHE YT1/1sI, PAiOH
JIYK 1 TACOBHIIL, JTyKa, TACOBHUIIIEC

graze Igreiz/ NacTH, yTPUMYBaTH Ha Mallli,
CKyOTH TpaBy,
BUKOPHCTOBYBATH SIK
IaCOBHUCHKO

grazing /' greiziy/ BHUIIAC

greenhouse /'gri:nhavs/ TCTUTHLIS

grey forest soils

[grer /' forist soils/

Ccipi JIICOBI IPYHTHU

grind /gramnd/ MoJoTH(cs1), po3mentoBaTr(cs),
nepeMentoBaTr(cs), TOBKTH

grip Igrip/ 34YCTUICHHS 13 3eMJICHO, 3aXBaT

groom Igru:m/ I'PYM, KOHIOX; TOTJISIIATH KOHS,

YUCTUTH KOHA

growth hormone

/grau® "ho:moun/

TOPMOH POCTY;

gypsum /'dz1psam/ rircyBatu (IPYHT)

H

hardwood /"ha.dwuod/ IITUPOKOJIUCTE JIEPEBO

harrow /"haroav/ O6opoHa; 00OpOHYBaTH, BOJIOYUTH

harrowing /"harsouiy/ OOpOHYBaHHS

harvest /"ha:vist/ ypoXKai, 30MpaHHs yporKaro,
JKHUBA, TUIOJH, Yac 30UpaHHs
ypoXkaro; 30upaTu yposKai,
KaTH, TTIO)KUHATH TUTOIH

hatch /hat// BUCHDKYBaHHS(Kypyar),
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BUBEICHHS(KypYaT), BUBOJIOK;
BUCHJIKYBaTH(TITAILICHST),
HITYYHO BUBOJUTHU(KYpUar),
BUJTYTUTIOBATHUCS, BUBOJIUTHUCS

(Mpo JIMYMHKHU TOILIO)

haymaking /"hermeikin/ CIHOKIC

head /hed/ KpoHa (JiepeBa)

header /'heda/ KaTKa

heave /hi:v/ 3MiMaTuCs, CryqyBaTucs (Ipo
IPYHT)

heifer /"hefal TEJMIIS, SUTIBKA, IEPBICTKA

hemp /hemp/ KOHOTLITi

herbaceous /ha: "betfas/ TpaB’THUCTUH, TpaB’ STHUN

herbicides /"ha:bisaid/ repoinuIu

herd sire /ha:d sara/ TUIEMIHHHIA OMK

heredity /h1'redrti/ CIaJIKOBICTh; YCIIaIKOBaHI PHCH,

hoe /hav/ MOTHKa, cara, KyJIbTHBATOP,
KiBII(€KCKaBaTOpa); MOTHKHUTH,
MOJIOTH, BUTIOJIOBATH,
po3MyIyBaTH (Camoro)

hoof /hu:t/ KOITUTO

hop /hop/ XM

hornet /"ho:nit/ HIepIIeHb

horticulture

/"ho:tr Kaltfo/

CaJiBHUNTBO(KBITHUKAPCTRBO,

TJIOTIBHUIITBO T4 OBOYIBHHIITBO)

hot-air heating system

/hot € "hi:ti ‘sistom/

CUCTeMa TOBITPSHOTO 00IrpiBy

housing

/"havziy/

CXOBHIIIE, 3aXUCTOK, YKPUTTA,
HIIIa, CTIAJIOBE YTPUMaHHS,

MIOTIOHA, Yarpak
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hull /hal/ MIKipKa, JyIinaika, mkapaityna,
KapKac, KICTSK; JYIIUTH,
YUCTUTH, OOPYIIYBaTH (3€pHO)
humus /"hju:mas/ ryMyc, TIepeTHii

hydraulic module

/hat'dro:lik ‘'modju:l/

TiApaBITYHUN MOAYIb

idle speed

/'atd(a)l spi:d/

YHICJIO 00EPTIB XOJIOCTOTO X0y

ignition

Iig'nif(a)n/

3al1aJJlOBaHHs,; 3aI1ajl,

ignition timing

Iig'nif(o)n ‘tarmiy/

¢da3u 3amaneHHs

Imitate /' imrtert/ HACITiyBaTH, IMITYBaTH,
KOIIOBaTH, HaOyBaTu
BJIACTHUBOCTEH 1HILIMX OPraHi3MiB

implement /'1mplim(a)nt/ NpUYiTHE 3HAPS IS

infest /i’ fest/ napasuTyBaTH

infested /in’ festid/ 3apakeHUH mapa3uTaMu

inflammation /infla"'mexf(a)n/ CrajlaXyBaHHs; 3arOPsHHS,
3aliMaHHs

ingest /in"dzest/ KOBTaTH, TJINTATH, IPOKOBTHYTH

inhabit /in"habit/ JKATH, MELIKATH, HACEJISTU

inoculation /1 nokjo'lexyfn/ LICTJICHHS, 1HOKYJISIIIS; IIOCIB
(MiKpoOiB);

intake /'interk/ YCMOKTYBaHHSI, IOTJTMHAHHS,
CIIOKVBAHHS, IPUHOM

intestine /m'testin/ KHAIIEYHUK

irrigation machines

/i1’ gerf(e)n mo' [i:ns/

3pOIIyBajbHI MAallTUHU

J

joint

/dzo1nt/

BY30J1 (CcTe0J1a POCINHN)

juvenile

/'dgu:vanail/

MOJIOIWH, IOBEHUILHHH,

HEJIOPO3BUHECHUI
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K

kernel /'ka:n(d)l/ 3epHO; 3epHUHA (IIJI0/1a); PO,
sniepue, KicTouka (BUIIIHI,
NEPCHKA)

kid /kid/ KO3€HS BIKOM JI0 POKY;
KOTHUTHCS,
ATHUTHUCS

L

lactate /lak "tert/ BUUIATH MOJIOKO

lactation /lak "terf(a)n/ BUJIIJICHHS MOJIOKA, JaKTaIlis

lactic ripening /'laktik ‘raip(a)n/ MOJIOYHA CTHTJIICTh

laid crop /lexd krop/ HOJICTITI KYJIbTYPH

larva /'la:vo/ JIMYMHKA, ITYTOJIOBOK

larval /"la:val/ JMYUHKOBUI, IPUXOBAaHUH, Y
IPUXOBAaHOMY CTaHi (TIpo
XBOpOOY

lay up /ler Ap/ BiJKJIa1aTH

laying /lem/ SHLIEKIIaIKa, TIEPIOT
SIUEKIIAIKA

laying fowl /'leiin faol/ HECYYKa

leaf roll /i:f rovl/ CKpYy4YyBaHHS JUCTS (XBOpoOa
POCIIHH)

leek /Mik/ O yIIsI-riopei

legumes /'legju:mz/ 600081

lentil /'lent(o)l/ COUYEBHIIS

lettuce /'letis/ canat

lignin /"lignin/ JITHIH

limb /lrm/ KiHITIBKa, YaCTHUHA(T1Ia),

Kpuio(nraxa)
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lime [latm/ BaITHO

limestone /"1aimstoun/ BaITHSK

lipid /" liprd/ i

litter /' Inta/ nigcTHIKa(IIs Xya00m),
BUBOJIOK, MPUILTIJT (TTOPOCAT
TOIIO); MIACTUIATH,
HOPOCHUTHCS, IIEHUTHCS, METATH

live-stock /"1a1vstok/ Xyn00a, MoroiB’st Xy100u

load lloud/ BaHTaX

loamy shale /"loumi ferl/ CIIaHEIIb

lumber /'1amba/ pyOaTH, BaJIUTH JepeBa

M

magneto /mag ni:tov/ MarHeTo

maize /meiz/ Maic, KyKypyza3a

maize corn silage

/meiz ko:n "satlidz/

KyKypy/3a Ha CHJIOC

malady /'maladi/ XBOpO0Oa, 3aXBOPIOBAHH, PO3Jal

mane /mein/ rpuBa(y KOH:)

mangel /'mang(a)l/ KOPMOBHI OypsIK

manure /ma’njual THii, JOOPHBO; YTHOIOBATH,
yIn00proBaTH

mare /me:/ KoOmIIa

marrow /'marauv/ Ka0a4doK

marshy soil /'ma;fi so1l/ 3a00J109€HUI TPYHT

match /matf/ MIIXOINUTH ITiJT Imapy,
BIAIMOBIAaTH, CIAPOBYBATH,
napyBaTH, 3Ty4aTH

mating /'mertim/ CHapOBYBaHHS, CXPEIIyBaHHS,
B’sI3Ka

mature /ma'tfual 3TN, CTUTJINH, CIILTAI;
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JIOCTUTTH, IO3PITH, IIUIKOM

PO3BHUHYTHUCS
maturity /matfuarati/ 3pUTICTh, CTUTITICT
metabolism /mi'tabaliz(a)m/ MeTa0o0I113M, 0OMIH pEYOBUH
miscanthus / mis 'kan6as/ MICKaHTYC
mite /mart/ KJTIII
moist /moist/ BOJIOTHH, JTOIIIOBHI
moisture /'moistfa/ BOJIOTICTb, BOTKICTh, BOJIOTA,

CUPICTh
mold /mould/ [BLJTb, ILTICHSIBA, TICPETHIM,

ryMycC; TUTICHSIBITH, (DOPMYBATH,

HACHITATH 3EMJIIO
mount /maovnt/ NOKpUBaTH (KOPOBY)
mow /mau/ KOCHUTH
muck soil /mak soil/ HEPErHiiHUI IPYHT
mulch [ mal(t)f/ MyJb4a, MyJb4yBaTH
N
neat /nét/ OuK, BeJIMKa porarta Xya00a;

YUCTHUH, HEPO30aBICHUM,

HEPO3BEACHUN
nettle /"net(ao)l/ KpOTIMBa
nodulation /nodju: ‘letf(a)n/ YTBOPEHHSA OyJIb00YOK
nourishing /" nArifin/ TIO>KUBHUM

nourishment

/'naryfm(a)nt/

CIOKMBAHHS, DKa, Xap4i

nursery

/'na:s(a)ri/

PO3ILIITHUK, PO3CaTHUK

nutrient

/' nju:trront/

IMOKHMBHA pCYOBHHA

nutrient value

/'nju:trront ‘valju:/

MOKUBHICTH

nutrition

Injo trif(a)n/

Xap4yBaHHA, )KUBJICHH:I,

rogyBaHHA
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nutritional /mju: trif(a)n(d)1/ YKUBWIIBHUI; TOKUBHHM

nutritive /" njutritiv/ TIOXXUBHHH

nutsedge /'notsej/ IUIIEPYC

O

oat [aut/ OBeC; BIBCSIHE 3€PHO; BIBCSAHA
KpyIma

omnivorous /om'niv(a)ras/ BCCiMHMIA

orchard grass

/"a:tfad gra:s/

rpsctuus 30ipHa

organic matter

/5:"ganik "'mato/

ryMycC; TieperHii

overlapped valve

fouva'lapt valv/

TIPONIICUIIOBAY 3 O3UTUBHUM

HEPEKPUTTIAM

oxidize /' pksidaiz/ OKHCJIISITH; OKCH/TyBaTH,
OKHCIIATUCS

P

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

pasture /"pa:stfo/ MACOBUIIIE, BUT1H, MTHIKHUN
KOpM

pathogen /'pabadz(a)n/ aTOT'CH, MaTOTCHHUI
MIKPOOPTaHi3M, pEYOBHHA, 110
BUKJINKA€ 3aXBOPIOBAHHS,
XBOPOOOTBOpHUI

peat /pi:t/ Toph

pellet /'pelt/ KOpPMOBa rpaHyia

pelleting material

/'pelitin mo'tiorial/

TpaHyJIbOBaHE HACIHHS

perennial /pa‘rental/ OaraTtopiuyHUM

pest Ipest/ CLUTBCHKOTOCITOTAPCHKUI
IIKiTHUK, IIKiTHBa KoMaxa,
napasuT

petiole /'petidul/ YepeIIoK
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plant litter

/pla:nt/

POCIIMHHUN 0T

planting

/pla:ntm/

CaIIHHS

plate seeder

/plett 'si:do/

BUCIBAJIbHA MAaIllMHA

plexus /'pleksas/ CIUICTIHHS (HEPBIB)

plot /plot/ JUISTHKA(3eMIT1), KITalTHK 3eMITI

plough Iplav/ ILUTYT, PULIs, IOOpaHe MoJie;
opaTu, OOPO3HUTH

ploughing /'plauin/ OpaHKa

potassium /pa'tastam/ Kasii

power harrows

/'pava "harovz/

BaXKKi OOpOHU

powertrain control

module

/'pava trein kan'troul

‘modju:l/

MOAYJIb KCPYBAHHA CUJIOBUM

arperaTom

precision seeder

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

CiBaJIKa TOUHOT'O BUCIBY

pregnancy /'pregnansi/ BariTHICTh, )KEPEOHICTD,
TUTBHICTB, TOPOCHICTh, KITHICTh
pregnant /'pregnant/ BariTHa, xepeOHa, TUTbHA,

MOPOCHA, KiTHA, CysTHA

printed circuit board

/print ‘so:kit bo:d/

JpyKOBaHa IjiaTa

produce /pra’dju:s/ BUPOOJIATH, BUTOTOBIISATH,
MIPUHOCUTH, JaBaTH (Bpokait),
HECTHU(STHII ), BUBOAUTHCS(13
ST

proliferate Ipro’Irforert/ npomihepyBaTu;
PO3MHOXKYBATHCS, PO3POCTATUCS

protein /'pravtin/ OUTOK, TIpOTEiH

prune /pru:n/ oOpi3aTu aAepena

pruning [ pru:nm/ oOpi3aHHs, miapi3aHHs (TUI0K);
dbopMyBaHHS KPOHU

pullet /'polit/ KypouKa, MOJIOJIa iHUYKa

110




pump /pamp/ NPAaIOBATH HACOCOM, Ka4aTu;
BUKAUyBaTH, BiIKaUyBaTH

pupal stage /'pju:p(9)l sterdz/ CTaais JIAICUKU

pupate /pju: pert/ 3aJISIbKOBYBATHCS

pure breed /pjua bri:d/ YHCTa 0pPOJIa

R

rake [reik/ rpabi

range of grass /rein(d)3 ov gra:s/ CiBO3MiHa

rapeseed /'rerpsi:d/ parncoBe HaclHHS

raspberry /'ra:zb(o)ri/ MajIruHa

rear Iria/ PO3BOJINTH, BUBOIUTH,
BUPOIIYBATH;

reclaim Iri’Klerm/ nepepooIsI T

reel /ri:l/ MOTOBHJIO

regulating damper

/'regjulerty ‘dampa/

PeryJIoIUn MOBITPSIHUN

KJ1aliaH

renewable energy

/ri'nju:abal "enodsi

BIJIHOBJIFOBaHI JiKepesa eHeprii

source so:s/

replenish Iri'plentf/ IIOMTOBHIOBATH, PEMOHTYBATH
(uepeny)

resin /'rezin/ cMoJa

resorb Ir1'so:b/ MOTJIMHATH, BCMOKTYBATH

resorption Iri'zo:pf(e)n/ pe3opOirisi, BCMOKTYBaHHS,
MIOTJTMHAHHS

rhizome /'ta1zaovm/ pY30M (2), KOpESHEBHIIIC

ridging hoe /rd3m hoo/ camna

ripe [ratp/ CTUTTIUH

ripen /'tatp(a)n/ CIIITH, TIOCITIBAaTH, 3piTH

ripening /'ta1p(a)niny/ HAJMBaHHS, CTUTIICTh
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root /ru:t/ KOP1Hb, KOPEHEIUI1; TyCKaTH
KOp1HHS, YKOpIHIOBaTHU(CS),
PUTH 3eMJITI0 PUIIOM, iJPUBATH
KOpEHI(MpO CBUHIO)

root out /ru:t avt/ BUKOPIHIOBATH

rot [rot/ THUTH; TICYBaTHCS; YaXHYTH,

TUHYTH

rotary cultivator

/'raut(a)ri’kaltiverto/

poraiiitnuii ¢ppe3

rotate Ira(v) 'tert/ obepraTucs

rotting / roti/ THUTTS, PO3KJIaJ, BUIPIBAHHS

roughage /'rafidz/ npocTa bka, Tpyouid KopM,
rpyOuii(;kOpCcTKUi) MaTepiad,
KJIITKOBHHA

row Iravu/ P, MKpsIIs; 6opo3Ha

rumen /'ruzmen/ pyOens (mepmuii BIAALT HUTYHKY
KYWHUX )

ruminant /'ruzminant/ KyHHA TBApHUHA; KYHHUN

rye Irat/ KHUTO

S

salinity /sa" linti/ OCOJIOHEHICTh (IPYHTY)

sanitation [sant terf(o)n/ 03/IOPOBIICHHS;, CAHAIIIs

sapling /'sapliy/ MOJIOZIE IEPEBO

sawdust /'so:dast/ THpCa

scaffold branch

/'skafould bra:n(t)f/

CKeJIETHA TlJIKa

scatter /'skato/ pPO3CIIOBATH, PO3MUIIIOBATH
scion /"satan/ narid (pOCIVHU)

scuffling /" skaf(a)lm/ JTYIICHHS

sealant /'si:lont/ Matepiai /il yIIUTbHEHb
secretion [st'kri;f(a)n/ CEeKpeIris
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sediment

/'sedim(a)nt/

BIJIKJIQJICHHS; OCaJ[0Ba MOPOJa

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

seedbed preparation /'si.dbed HiATOTOBKA JI0 MOCIBHOT
prepa‘rerf(a)n/

seedling /'si:dlig/ po3cana

selection Ist'lekf(a)n/ BUOIp, BiIOIp, 100ip, ceneKiis

self-pollinating

[selfpoli’ nertiy/

1o CaMO3aITUIIFOETHCA

self-pollination [selfpolr nerf(a)n/ camMo3aInuICHHS

settle /'set(a)l/ NPHKUBATUCH
shallow root /' falov ru:t/ HOPOXXHUCTE KOPIHHS
share [fe:/ COIITHHK, JIEMIIII

shell [fell HIKOPJTyTia

shoot [fu:t/ HapOCTOK; TiI0YKa
shrub [[rab/ JarapHUK, KyIII
silage /"satlidz/ CHJIOCYBaTH

silage corn /"sa1lidz ko:n/ CHIIOC

slaughter /'slo:tal 3a0ii(Xymoom);

3abuBaTu(pizatn) (xXymooy)

slaughterhouse

/'sla:tahavs/

O1¥Hs, PI3HULIA

slit /sit/ HIUTHHA; TIPOPi3; po3pi3

slug Islag/ CJIIMMAK; TTWIBIIUK; JTJMYAHKA
(MyXH, METEIIUKA)

snail /sneil/ PaBIUK, CIIMMAaK

snout /snavt/ puiio, Mopa(TBapHHM),
x000T(coHa), npuiMouKa(y
pPOCIHH), X000TOK(Y KOMax)

sod /sod/ JepeH, ASpHUHA; 00KIaaaTH
JIepeHOM

sod crops / sod krops/ IUTACTOBI KYJIbTYypH
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soil engaging parts

IPYHTO3a-XBaTHI YaCTUHU

soil fungi [so1l 'fangi:/ IPYHTOBI rpubu

sorghum /'so:gom/ COpro 3BHYAIHE

Sow /sau/ CBHHSI, CBUHOMATKA; CIATH
sowing [soum/ TIOCIBU

spade /sperd/ jorara

spayed /sperd/ KacTpOBaHa TBapHHA

Sspear Ispro/ Harid, NapocTOK; CTPiIKa
spell Ispel/ 1ocyxa, MOCYILIUBHIA CE30H

sphagnum peat

/'stagnom pi:t/

Top charnoBuii

spray

Ispre1/

OOIPUCKYBATH; PO3MOPOIIYBATH,

pO3NPUCKYBATH

spring crops

[sprm Krops/

Ap1 KyJIbTYpHU

sprinkler /'sprigkla/ pO30pHu3KyBay, MyJIbBEPHU3ATOP

sprout Ispraut/ BIZIPOCTOK, ITAPOCTOK, IariH;
Biuko (y Oyb01); TpopocTaTu

stable /'stetb(a)l/ CTaMHsI; XJIiB, CTIAIO

stall [sto:1/ CTINJIO; JOIIBHUI CTAHOK; XJIiB;
CTalHs

stand of grass /steend ov gra:s/ TPaBOCTIi

starch Ista:t[/ KpOXMallb

steer [stra/ KaCTpOBaHUN OMYOK, MOJIOTUI
BLJI

stem [/stem/ CTOBOYp, CT€0J10; MOXOIUTH,
BUHHKATH

stem tip [stem tip/ BEpXiBKa CTOBOYypa

sterilize /'sterilaiz/ 3HETUTITHIOBATH, CTEPUITI3yBaTH

sticky substance /'stiki ‘sabst(o)ns/ KJICHKOBHHA

stock [stok/ nopojia
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stomach

/'stamak/

UTYHOK

storage tissue

/'sto:rid3 “tifu:/

napeHxiMa

stunt /stant/ 3aTpUMKa B POCTi

stunted /'stan.tid/ HU3bKOPOCIIHIA

subsoiler /"sabsoilo/ TITMOOKOPO3MyITyBay

succulent /'sakjol(a)nt/ COKOBHUTHH, M'SICHCTHI

suckle /'sak(d)I/ 3roJIOBYBaTH, JaBaTH CCATH
BUM 51, CMOKTaTHU

sugarcane /'fuga kern/ I[yKpOBa TPOCTHHA

supplement /'saplim(a)nt/ KOpMOBa J100aBKa

supply [sa'plat/ 3a0e3meyyBaTu

sward Iswo:d/ TPaBOCTIM

sweeper /'swi:pal KyJIbTHUBATOpP, PO3MYLITyBay

switchgrass /'switfgra:s/ Ipoco

T

tall fescue [to:1 "feskju:/ BIBCAHUIA

tangent /'tan(d)3(o)nt/ npsiMa JUISTHKA 3aTi3HUYHOT
KOJIIT;

tank /teenk/ 0ak, pesepByap

tannin /"tanin/ TaHIH

taproot /"tapru:t/ CTPUYKHEBUI KOPIHb

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

thresh /Orefl MOJIOTUTH

thrive /Oratv/ I[BICTH, PO3POCTATUCS

tillage /"tihdz/ MiATOTOBKA IPYHTY (/10 TIOCIBY) ;
o0poOKa IpyHTY, OpaHKa,
PO3MYyIIyBaHHS

tillage crop /'tihdz krop/ mpocariHa KyJabTypa

tillage root system

/'t1lid3 ru:t ‘sistam/

KOPCHCBA CUCTCMA

115




tilling ftilm/ 00pobOKa IpyHTY, OpaHKa,
KyJIbTUBAILIS

tilth [t116/ 00poOKa IpyHTY; OpaHKa;
BEPXHIii, MOOpaHuii map 3emMil

timothy /"ttmaBi/ TUMO(QiiBKa

timothy hay /"ttma0Bi her/ tUMOQiiBKa Ty4Ha

tissue /'tifu:/ TKaHWHA

track [treek/ CJTiJl, TYCEHHUIIS

trailer /"tretlo/ pUYin

treatment /'tri:tm(a)nt/ 00pobOKa

trench [tren(t)/7 PHUTH, KOIIaTH

trimmed ftrimd/ OCyIIEHUH

trunk [tragk/ cTOBOYD (IepeB)

tuber /'tju:bal Oynpba

tumor /"tju:ma/ MyXJINHA, HOBOYTBOPEHHS,

TyMOp

turf-podzol soil

/ to:f "podzol soil/

JEPHOBO-ITII30TUCTUI TPYHT

U

udder /" ada/ BUM 51

ulcer /" Alsal BUpa3Ka

utilize /'juctilarz/ BUKOPUCTOBYBATH

V

vaccinate /' vaksinert/ pOOUTH IIETUICHHS,
3aCTOCOBYBATH BaKIUHY

valve Ivalv/ BaJbBa, CTYyJIKA

variety Iva'rarati/ COpT

vegetation Ivedsi'terf(o)n/ POCIMHHICTD

ventilation / ventr'lerf(a)n/ BEHTHWJISAIIIS, TPOBITPIOBAHHS

vessel /"ves(a)l/ cocym,
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vetch Ivetfl BUKA

viticulture /'vitr Kaltfo/ BUHOTPAJIaPCTBO

volatile oil /"volatall o1l/ edipHa oist

w

water-soluble vitamins | /'wo:ta "soljob(d)l BOJIOPO3YMHHI BITAMIHH
"'vartomin/

wean /win/ BIJTy4YaTH BiJ MaTepi (Tens),

BiJIHIMATH, BiJICaJPKyBaTH
wellhead Iwel hed/ JDKEpeIo, CTPYMOK
wheat /wi:t/ TMIILIEHULIS

windrow harvesting

/'windrau ha:vistim/

HEMEXaHI130BaHe 30UpaHHs

ypoKaro

winter crops

/'winta krops/

03UMI KYJIbTYpHU

wood /wod/ JepeBHUHA
Y
yield /ji:1d/ yposKai, ypoKaliHICTh, IIO/IH,

yJI0B (prOH); BUpOOIATH,

naBaTU(ILIOAHU, YPOsKail)
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PE®EPYBAHHS HAYKOBOI CTATTI

PedepyBanns — 11e 0jiHa 3 HAMOUTBIIT IIUPOKO PO3MOBCIOIKEHUX TUCHMOBUX
dbopm oTpumanHs 1H(DOpMaIIii, ika JO3BOJISE 10 CYYaCHOTO BEJIMYE3HOTO 11 MOTOKY
y KOpPOTKMH TepMiH BiniOpaTu moTpiOHy cnemianicty iHpopmanito. [lopiBHsHO 3
AHOTYBaHHAM pedepyBaHHS € JOCKOHAJIIIUM METOJI0M 00poOku iHdopMarlii Ta ii
JDKEpeI: SIKIIO B aHOTallili HAaBOAWTHCS JIMIIE KOPOTKHHM MEpeiK MUTaHb, IO
pPO3TISAAOTECA, TO TpU pedepyBaHHI BUKIANAEThCS CYTHICTh THUTaHb Ta
HaBOJIATHCS HABAXKIIMBIIII BUCHOBKH.

Ileti mporec mossirae B aHaji3l MEPBUHHOTO JIOKYMEHTa, 3HAXOKEHHI
HaWBaroMimmux y 3MICTOBOMY BIJHOIIEHHI JaHUX (OCHOBHHUX IOJIOXKEHB, (aKTIB,
JOBeJIeHb, pE3yJbTaTiB, BUCHOBKIB). PedepyBaHHsS Mae Ha MeTi CKOPOTHUTH
¢13uuHui  00CSAT MEPBUHHOTO JIOKYMEHTa 3a 30€pekKeHHS MOro OCHOBHOTO
CMUCJIOBOTO 3MICTY, BAKOPUCTOBYETHCA Y HAyKOBIH, BUIaBHUYIM, 1HPOpMALIiiHIHI
Ta 610iorpad1uHii ASUTBHOCTI.

CryneHTaM HaBUYKM pedepyBaHHA [OMOMAraloTh ONpalbOBYBaTH Ha
AKICHOMY PIBHI Ta B 3HaYHUX 00CsAraXx HayKOBO-HaBUYaJbHY, HAYKOBO-TIOMYJSIPHY,
CyTO HayKOBY JIITEpaTypy 3a CIelialbHICTIO.

PedepyBanns Bkiroyae B cebe HU3KY JOTTYHHUX OIEpallii, TaKUX sIK: OITIHKA,
BiIOIp, aHaTI3 Ta cUHTE3 iH(MOpMaIlii, IO MICTATHCS B NMEPBUHHOMY JTOKYMEHTI.
[IpaBunia BHKOHAaHHS KOXKHOI OKpeMoi omeparlii, MOCIiIOBHICTh oOmeparii
CTaHOBIIATh METOAUKY pedepyBaHHs.

OcHOBHOIO Ai€r0 pedepeHTa € YUTaHHS SK CKJIAIHUNA PO3YMOBHI MPOIIEC,
MOB'I3aHUN 3 TIIMOOKMM YCBIIOMJICHHSIM 3MICTY TOKyMeHTa. PoO3pi3HAIOTH TpH
OCHOBHMX BHJAM YHMTaHHS, 3aCTOCOBYBaHHUX y Tporeci pedepyBaHHS:
O3HallOMJTIOBaJIbHE, BUBUaIbHE, pedepatuBHe. [1i1 03HAIOMITIOBAIIBHUM YUTAHHIM
PO3yMIIOTh 3arajbHe O3HAWOMJICHHS 3 1H(pOpPMAIIi€r0, Ky MICTUTh JOKYMEHT, 0e3
HACTAHOBM HA Jajbllie BIATBOPCHHS. BuBUYanbHe uYWTaHHS — 1€ IHTCHCUBHE,
BJIyMJIMBE UWUTAHHS, CIPSMOBAHE Ha 3amaM'daTOBYBaHHSA 3MiCTOBOI 1H(dOpMalii

TEKCTY, BUKOPUCTAHUX MOBHHUX 3aco0iB. PedepaTuBHe unTaHHS Mae OyTH TaKuM,
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100 y pe3ysbTaTi bOro MOKHA OyJI0 KOPOTKO BUKJIACTH 3MICT MEPIIOKEpea.
[Ipouec pedepyBaHHsS MOAUISETHCA HA TakKl €Talu: MOMEPEAHE 3arajbHe
O3HAHOMJIEHHS 3 TIEPBUHHUM JIOKYMEHTOM, pedepaTUBHUN aHalli3 3MICTY
JIOKyMEHTa, y3arajbHEeHHs 37100yToi iHQopMmallii, CKJIaJaHHs, penaryBaHHs i
octatouHe odopmiieHHs pedeparuBHOro TekcTy. KokHOMy ertamy BiAmoBijgae
TIEBHUN BUJ] YUTaHHS, 00 KOXKEH €Tarl, SK 1 BUJl YATaHHS, BUKOHYE CBOT KOHKPETHI

3aBAaHHA.
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AJITOPUTMHU PE®EPYBAHHS ITPOYUTAHOI'O

1. | The article
The piece of news is headlined
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

the editorial

IS

29

newspaper “...

week.
magazine “...” | this

month.
journal “...” last

year.

supplement “...”

Mr. / Dr. / Prof. X.

not pointed out.
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The article

The editorial

The book

The article

The editorial

The book

It should be

IS written by

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

that

Mr. / Dr. / Prof. X.

the editor.

the editor-in-chief.
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about ...

made me come to ...

the conclusion that ...

made me think about ...

Haii0inbm y:kuBaHi BUCJIOBH

s pedepyBaHHS TEKCTY HAYKOBOI'0 XapaKTepy aHIJIiHCbKOI0 MOBOIO

a) BCTYIIHi BUpa3u:

1.11a cTarTst npUCBAYEHA ...

. This article centres about (deals with,

devotes considerable attention to, is

oriented forward to) ...

2. MeHi xoTutocst 6 MAKPECTUTH, 110

. I would like to emphasize that ...

3. Hemae HeoOXigHOCTI

nepepaxoByBaTH BCI ...

. There 1s no need to enumerate all ...

4. 5] BBaxaro 3a moTpioHe

MIAKPECTUTH, IO ...

.| find it necessary to emphasize that

5. ¥V upomy 3B’s13Ky 0COOIUBY yBary

CIIT MPUIUTATH ...

.In  this

connection  particular

importance should be attached to ...

6. 3 ypaxyBaHHSM 3Tra/IaHOi BUIIE

mpoOJIeMH ...

. With regard to the

problem

mentioned ...

7. e mpuKIag 9iTKO IEMOHCTPYE ...

. This example clearly shows ...

8. BucyHyTi BuUIIe IpUHIATIHA

MOBHICTIO BIANOBIIAOTH ...

. The principles stated above fully

correspond to ...
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9. Pe3roMe MOKHA BUKJIACTH B ABOX

3ayBa)KEHHSX 3arajbHOr0 XapakTepy

9. The resume can be stated in two

general observations

10. IIi cmocTepekeHHs MaloTh

BAXXJIMBC 3HAUYCHHA B ...

10. These observations are of great

significance in ...

11. Otxe, s MOXY 3pOOUTH BUCHOBOK

11. Thus I dare to conclude ...

12. T'onoBHE NUTaHHS, KOTPE MOKH 110

HE BUPIIIECHO ...

12.  The main question not yet solved

1S ...

13. Hapemri meni xotinocs O ckazaTy,

o ...

13. Lastly I’d like to say that ...

14. OueBHIHO, BAXIIUBO 3pOOUTH

BHUCHOBOK ...

14. It may be important to conclude

0) 3B’s13yBaJIbHI Ta y3arajibHI0OK04i ppa3u:

1. B3arari ...

2. IIlo crocyeThes ...

3. 1le moBOOUTSH, IO ...

4. Hemae He0OX1THOCTI TOBOPUTH
5. [TeBHoto Mipoio ...

6. butbire Toro ...

7. Hackiapku 11e CTOCY€EThCS JaHOT

npooIeMH ...

8. I3 mormany ...

9. 51 BBaxaro, 110 ...
10.Crnix maKpecuTH ...
11.CtocoBHO 1i€i TPOOIEMH ...
12.11lo cToCy€eThCS IBOTO TUTAHHS ...

13.1{o6 oTpumaTH HANOTBIT TIIMOOKE

In general ...

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

To some extent ...

What is more ...

N o ok w b E

As far as this problem is concerned

8. From the point of view of ...
9. Iconsider that ...
10.It must be stressed ...
11.Touching upon this problem ...
12.As to this question ...

13.To gain a deeper insight into ...
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YSIBJIICHHS TIPO ...
14.0Ocb oMy HEOOXITHO ...
15.BaximBoO BIAMITHTH, 11O ...
16.1To-niepiie (mo-apyre, MO-TPETE)
17.Hapemri ...
18.X o4y 3poOUTH BUCHOBOK ...
19.T1epu 3a Bce ...
20.Tak (TakuM YUHOM) ...
21.Kpim Toro (210 TOro X) ...
22. Tomy ...
23.binb1ie Toro ...
24.I1pore ...
25.Xoua ...
26.CyTTERO ...
27.Tum naye ...
28.TIopiBHSHO 3 ...
29.3Bi1cH ...
30.BpaxoBytouwu 11€ ...
31.0cb yomy ...
32.V ninomy ...

B) KOMOIHATOPHI BUCJIOBH:

14.That is 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 ctaTTi / ypuBKY
MIpOaHaTI30BaHO MAaKPOCKOHOMIYHI JaH1

€Bponu

1. This chapter / abstract has examined

macroeconomics data for Europe

2. AxueHT 3po0JieHui Ha ...

2. The emphasis has been placed on ...

3. V pe3ynbTarti aHaji3 aBTopa 3arajiom

BiloOpakae OCTaHHI IHTEPIPETAL] ...

3. In the outcome, the author’s analysis
generally rejects the recent

interpretations of ...

4. 3anpomnoHOBaHI AESAK1 MUIAXH, K1

4. It has been suggested some ways in
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J03BOJIIIOTh IEPEPOPMYITIOBATH

MIXO0IA OUTHII MEPEKOHIIUBO ...

which the approaches might be

reformulated more persuasively

5. 3arajiom s BBaxKaro, 1110 1€ TTOSICHIOE
€BpONENCHKUI PICT MICASIBOEHHOTO

nepiojy JuiIie He3HAYHOI0 MIPOIO ...

5. In general I find that this explains the
patterns of post-war European growth to

only a limited degree

6. X04 5 OrOJIKYIOCh 3 AKLIEHTOM,
OPIOPUTETHUM Y LIbOMY HIAXOAI ... 5
OUTbLI TPUXUIBHUH 70 TEOpii, 10

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 MOMEPEIHIN

TIOTJISA]T HA IPOOJIEMY ...

7. The abstract develops the earlier view

on the problem of ...

8. ABTOp HamaraBcs NMpoaHali3yBaTH
3pOCTaHHS PUHKY, PO3AUISIOUH TTOTJISA]T
OKpEMO Ha BaJIOBY IPOAYKIIIIO 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 miif cTaTTi aBTOP 3aMpONOHYBaB
MiAX11, B IKOMY aKIEHT IHHOBAI[iHHOT

JISUTBHOCT] 3MICTUBCS 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, npencrarieHa B 11l CTATTI,

Jla€ I1JICTaBU BBa)KaTH, 1110 ...

10. The work surveyed in this article

gives good grounds for believing that ...

11. ITlincymoByt0oUH, 3a3HAYUMO, 11O
MOJTITUKA pO301KHOCTEH, ONUCcaHa B 1K
CTaTTi, BiToOpakae BIiIMIHHOCTI y
MOTTISIIAX 3 IEKUTHBKOX KITFOYOBUX

IIUTaHb ...

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

questions ...
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3pa3ok peghepysanna 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.
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Thirdly, the absence of genuine land market inhibits the motivation of the
populace to protect their property rights.

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 JIJISI AHOTYBAHHSI

BUBIP I'IBPUY KYKYPY /31U

Bubip ribpuny mae oauH 13 BUpIMIAIBHUX BIUIUBIB Ha BPOXKAWHICTH
Kykypya3u. Came Tomy, BuOHMparoud riOpuj KyKypya3H, BapTO BpaxoBYBAaTH
OCOOJIMBOCTI TPYHTOBO-KJIIMAaTUYHOT 30HW BHUPOIIYBaHHS, IUTAHOBHHA pPIBEHb
YpPOKAMHOCTI, MOTIEPETHUKN Ta PECypCHE 3a0€3MedYeHHS TOCIOapCTBA, CUCTEMY
00poOITKY TpPYHTY, CTPOKM Ta TpPHUBAJIICTh TIOCIBY, IOIIUPEHHS Ta MPOTHO3
PO3BUTKY HaAMOUIbII IMIKIVIMBUX OPTaHi3MIB y PErioHl, CTPOKU Ta TPHUBATICTh
30upaHHS.

IpyHTOBO-KJIiMAaTHYHA 30HA BUPOLLYBAHHS

OmiHka KJIIMaTUYHUX YMOB BUPOIIYBaHHS peryiaMeHTye BUOip riOpuaiB 3a
IPYIIOI0 CTHUTJIOCTI, CTPECO- Ta MOCYXOCTIMKICTIO. ATPOKJIIMAaTUYHI 30HU YKpaiHu
JIOCUTh CYTTEBO PI3HATBCA MDK CO00I0, HaBITh MOJS Yy MeXax OIHOTO
rOCTO/IapCTBa MOXKYTh PI3HUTHUCS TUIAMHU TPYHTIB, TOTIEPEIHUKAMH, 00POOITKOM
IPYHTY, HAsBHICTIO TPYHTOBOI BOJIOTH. TOMy MpaBWIBLHUN MiAOIp TiOpUIIB IS
KOHKPETHUX TPYHTOBO-KJIIMATHYHUX YMOB — 3allopykKa BHCOKHX 1 CTaOUTBHUX
ypoxaiB 1, BIAMOBIIHO 70 IIOTO, JOXOAY Ha OJIMH I'eKTap MOCIBHOT IUIOII].

Bignosigno mo kmacudikaiii @AO Bech CBITOBH aCOPTHUMEHT TiOpHIIiB
KYKYPY/3H TIOJIUJIEHO HA JIeB’ATh OCHOBHUX T'PYII, a 32 OCHOBY CUCTEMATUKH B3SUIH
6amm Bim 100 mo 900. Onna ommuuig B Oanax ®AQO BiAmoBigae pi3HUIN MiX
riopugamu B 0,1% cyxoi peuoBuHu B kauanax. Pizamms B 10 OGamiB 3a ®AO
BiZIMOBIZa€ MpUOIM3HO 1-2 AHSAM pi3HHMIN 3a Mo3piBaHHAM abo 1-2% 3a BMicTOM
CyXO01 peUOBMHU B KauaHax 3a OJIHAKOBUX CTPOKIB 30MpaHHS.

OCHOBHI rpynu CTHIJIOCTI TiOpUAIB KYKypya3u:

panHbocTHTI — 81-90 AHIB Bix MOSBH CXOJIB IO TIOBHOI CTHTJIOCTI 3€pHa
(®AO 150-200);

cepeaabopanHdi — 90—100 qHIB BiJ MOSBU CXOMAIB JO TIOBHOT CTHUTJIOCTI 3epHA

(PAO 200-300);
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cepeanubocTuriii — 100-110 nHiB BiAg MOSBU CXOJIB 10 MOBHOI CTHUIIIOCTI
3epHa (PAO 300-400);

cepennbonizHi — 110—120 aHiB BiJ MOSBH CXOMA1B 0 MOBHOI CTUTIIOCTI 3€pHA
(DPAO 400-500);

nizHbocTUT — 120—-130 nHIB BiJ MOSIBU CXOJIIB JI0 MTOBHOI CTUTJIOCTI 3€pHA
(PAO 500-600).

IHorenuian ypoxaiHoCTI

Ile ckmamHa TeHETWYHAa O3HAKa, SIKa BH3HAYa€ThCsl OaraThbma (akTopamu
(mepiojloM Bererailii, MOCYXOCTIHKICTIO, CTIMKICTIO JO BHWJISTaHHS, IIKIJIHUKIB,
XBOpOO, cTpecoBuX (HaKTOpiB, MPHUAATHICTIO JO MEXaHI30BaHOTO 30MpaHHS
Bpoxkaro). Tak Kk BpoKaHICTh TOPUJIIB Y PI3HUX IPYHTOBO-KIIMATHYHUX YMOBAX
HEOJIHaKOBa, BHOUparOyum 1X, TOTPIOHO BpPAaxOBYBaTH BIACHUHA  JOCBIA
BUPOILIYBAHHS OKPEMHUX TIOpPHUIB 1 PEe3yJbTaTH MICIEBUX JIEMOHCTPALINHUX 1
BUPOOHUYMX BUITPOOYBAHb.

Kpim moreHmiany BpokaifHOCTI BaXIJIMBO BPaXOBYBAaTH W TaKHi IMOKAa3HHK,
SIK CTaOUIBHICTh YPOXKAMHOCTI TiOpuAy BIpoaoBxk poki. [limbupaiite ribpuau, ski
MIOPOKY 3a0e3leuyBaTUMYTh BHCOKHH Ta CTaOUIBHUM pIBEHb YPOXKAMHOCTI,
HE3JIC)KHO BIJ] MICI Ta YMOB BHPOIIYBaHHs. BHUKOpHUCTOBYHTE ssKOMOTa OUTBIIIE
TAHUX JUIS BUOOPY HaWKpaIuX TIOPHIIB SIS BalllUX KOHKPETHUX YMOB.

CrTiiiKicTh 10 ypasKeHHs XBOpodaMu

Brponosx mepiomy Bereranii pOCIMHM KyKYPYA3W TMOIIKOKYE BeIUKa
KUTBKICTh 30YTHUKIB TpUOKOBHX, OaKTepialbHUX, BIPYCHUX 1 MIKOTIa3MOBUX
xBop00. Ha momupeHHs 30y AHUKIB XBOPOO KYKYPYA3U Ta IXHIO YACETBHICTD JTyKe
BITUBAIOTH TPYHTOBO-KIIMATHYHI YMOBU. HaiOUIbII MIKOTOYMHHUMEU XBOpOOaMu
KyKypyI3u €: cTeOJoBI Ta KOpeHeBi THWII, ¢y3apio3, TeIbMIHTOCIOPIO3Hi
IUIIMUCTOCTI, MyXHpyacTa Ta JIETIo4a cakka. Tomy, BUOMpAOYM TOW YM 1HIIHMA
riOpuj, moTpiOHO 3BEpTATH yBary Ha IXHIO CTIHKICTH JO HAWOLIBII MOMIMPEHUX 1
TUMOBUX XBOPOO y perioHi.

CTpoxu Ta TPUBAJICTH NMOCIBY. XO0J0A0CTIHKICTH
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[lociB xomogocTiikux riOpuaiB MokHa nmounHatu Ha 10-15 nHIB pawnime
ONTUMAJIBHUX CTPOKIB 32 TEMIIEpATypU I'PYHTY Ha INIMOMHI 3arOPTaHHS HACIHHS §-
10°C. Lle nae 3Mory OTpUMAaTH CXOAM Ha 9-7 AHIB paHillIe, HIXK Y HEXOIOJOCTIMKUX
riOpuiB, HaBITh y POKH 3 HEIOCTATHHOIO CYMOIO aKTUBHUX TeMIiepaTyp. Y TaKuii
cnoci0 MOKHa 110 30UTbIIUTH (pa3y akTUBHOTO (DOTOCHHTE3Y, 32 SIKOi B POCIUHI
IHTEHCUBHO CHHTE3Y€ThCS OpraHiuHa peyoBUHA. OTpUMaHHs OUTbII paHHIX CXOA1B
1 OUIBII TIBUIKOTO PO3BUTKY POCIHH XOJOJOCTIMKHUX TiOpHUIIB KYKypYI3H
J03BOJISIE TIABUIIMTH BPOXKAWHICTH 3€pHA, OCOOJMBO B POKH, KOJIU Jpyra
NOJIOBUHA BEreTaiii MpOXOJAUTh y NOCYHUIMBUX ymoBaX. CTIHKICTh TiOpUIB
KyKypyI3u A0 HEIOCTadi Temsia Ma€ OCOONHMBE 3HAYCHHS [UIsi HOPMAIBHOI
BereTallli poCIWH HABECHI Ta Ha MOYATKy JIiTa, 10 3a0e3rnedye OUIbIl MOBHE
BUKOPHUCTaHHS arpoKIIIMaTHIHUX PECYPCiB.

IMocyxocTiiikicTh

ITocyxa € oguuM 13 OCHOBHMX (haKTOpiB, IIO JIIMITYE PO3BHUTOK TiOpHIIiB
KyKypya3u B Ykpaini. Haitbunpmr HeOesneuHowo € KOMOIHOBaHA mocyxa, KOJu
HEcTaya BOJIOTH Y TPYHTI 30ira€ThCsi 3 BIUIMBOM CYXOTrO >KapKoro moBitps. [l
POCIIMH KYKYPY/A31 KPUTHYHHUM TIEP10IOM HECTadl BOJIOTH € JBA THXKHI JIO IIBITIHHS
Ta TP THKHI Ticig Hboro. [locyxa HEraTMBHO BIUIMBAE HAa €JIEMEHTH CTPYKTYpPH
BpPOKaro (3MEHIIYEThCS KUIBKICTh Ka4aHIB Ha POCIHMHAX, iXHIA po3Mip, BUXIJ Ta
Maca 3epHa), BUCOTY POCJIHH, PO3MIp MIKBY3/s, JUCTA Ta iH. CTIHKICTh PI3HUX
riOpuiB KyKypyA3u 10 TOCYXH BU3HAYAETHCS 3MIHOIO BPOKAWHOCTI 3€pHA, HA SIKY
OTIOCEPEKOBAHO UM O€3MOCepeTHhO BIUTMBAIOTH Pi3HI MOPQOJIOTIUHI i 010710TT4H1
O3HAKH.

OTpuMaHHS BUCOKHX Ta CTaOUIBHUX YpO’KaiB 3€pHA KYKYPYJ3H MOXKIMBE 32
HAsSIBHOCTI T10pPHUIIB i3 BUCOKOIO MOTCHIIIITHOI BPOXKAWHICTIO, PI3HUMH CTPOKAMHU
JOCTUTAHHS, CTIMKICTIO JIO XBOpPOO, BWIIATAHHS, IIKITHUKIB, HECTPHITIMBUX
MOTOAHUX (DAKTOPIB CEpEIOBUINA Ta TAPHOIO BOJIOTOBIIIAUCIO.

bepyuu no yBaru To#t ¢akr, 1o ridpuiu no-pi3HOMY pearyroTh Ha CTPECOBI
dakTopu, A1 MiHIMI3a1lli pU3UKIB y TOCMOIAPCTBI BAPTO BUPOILYBATH OJHOYACHO

NeKkUibka Ti0OpuaiB 13 pi3HuMHu  xapaktepuctukamu: DOAO, Tunom 3epHa,
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YYTJIUBICTIO JO TEXHOJOT1d BHUPOILIYBaHHS, CTIMKICTIO 1O XBOpOO 1 TYCTOTH
ctosHHs. [IpaBuibHO MiAiOpaBIIK BIANOBIAHI AJI1 KOHKPETHOT MICLIEBOCTI rOpUaAH
Ta 3a0e3MEYMBIIM ONTHMAJIbHI YMOBM Ui iXHBOTO BHPOIILYBaHHS, MOXKHA
CIPOMOTTHCS ~ MaKCHMallbHO  TOBHOTO  PO3KPUTTSA  IXHBOTO  TOTEHIlIANY,
3aKpIMJICHOTO TEHETUYHO.

Hanpsim BUKopucTaHHS riopuay (3epHo, CHJI0C, KPYIIa)

He BapTo OUiKyBaTW BHCOKHX YpOKaiB 3€pHAa KyKYpYyI3U Bill CHIOCHUX
riOpuiiB 1 HaBMAaKKW — SIKICHOIO CWJIOCY 3a MEPETPaBHICTIO Ta TMOKUBHICTIO BIJ
3epHoBOro Tiopuny. Tomy, mig KOHKpPETHE 3aBAaHHA MOTPIOHO minOupatu
KOHKPETHHUH T10pHU/I.

IHonepennuk i pecypcHe 3a0e3ne4eHHs TOCIOAAPCTBA

[NOpuan Kykypya3u 3a T€HETHYHHUM TOTEHIIaJIOM 1 BUMOTramMu 10 YMOB
BUPOIIYBAaHHS PO3NOAUISIIOTh Ha: TOpUIM ITHTEHCUBHOTO TUIY (ISl OTPUMAHHS
MaKCHUMAaJIbHUX ypOXkKaiB Ha BHCOKUX arpoQoHax), MOMIpHO-IHTEHCUBHI (IS
CTaOUTPHUX ypoOXKaiB Ha MOJAX 13 HecTaOUIbHUM arpooHOM) ¥ amanTuBHI (IS
rapaHTOBAaHOTO BPOXKAal0 B yMOBaxX HECTAOUIbHHUX TMOTOJHMX YMOB Ha OIHHX 3a
MOKUBHHUM CKJIaJIOM IPYHTaXx).

Cucrema o0poOiTKy IpyHTY

He Bci ribpuau Kykypya3u npuaaTHI 1Ji BUPOIIYBaHHS y MOHOKYJIBTYp1 Ta
3a MIHIMaJIbHOTO 200 HYJIBOBOrO OOpOOITKY IpyHTY. ToMy, SKIIO TOCIOAAPCTBO
MPAKTUKYE 3a3HAYCHI CUCTEMH OOpOOITKY Ta BHPOIIYBAaHHS, MOTPIOHO MiOUpaTH
MPUAATHI JUIS IHOTO T1OPHIH.

HIBuAKICTH BOJIOTOBiIaYi 3¢pHA, CTPOKH TA TPUBAJIICTH 30MPAHHS

Benuke 3HaueHHS Mae BUKOPHUCTAHHS TiOpUIIB KYKYpPYI3H 3 IIBHUIAKOIO
BiJlJTa4er0 BOJIOTH 3€pHOM (y CBOIM Tpymi CTHUTIOCTI) Mig Yac mo3piBaHHs. Ll
0COOJMBICTH TIOpUIIB TO3BOJISIE 3HU3UTU BUTPATU PECYpPCIB Ha MICIA30UpaTbHY
JOpOOKY 3epHa, IO OCOOJMBO BaKJIMBO JUIS TOCIIOAAPCTB, SKI MAalOTh OOMEXKEHI
pecypcu (MOKIMBOCTI) CYIITIHHS 3€pHA, a00 B3araji He MaloTh BIIMOBIIHUX YMOB.

Otmxe, oOupaiiTe Kiibka riOpuaiB (OonTUMadbHO 4-5), K1 MAXOIATH IS

BAIlIOr0 PErioHy Ta CcrocoOy BEIEHHS TOCHOoJapcTBa (MPUUHATUX TEXHOJOTIH
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BUPOILYBaHHA), OLIHIONTE TIOpUAM, BpPAXOBYIOUM IXHIO BPOXAWHICTh Ta

CTaOUIbHICTb, CTIMKICTh J0 CTPECOBUX (DAKTOPIB 1 TUIIOBUX XBOPOO 1 IIKIAHUKIB,

HIBUAKOCTI POCTY Ta PO3BUTKY Ha MOYATKOBHX €Tanax, XOJOAOCTIMKOCTI Ta
IIBUKOCTI BOJIOTOBi/I/1aul 3epHa M1 4ac JOCTUTaHHS.

Bimaniu I puwenxo,

KepisHuK 8i00iny mexnonociunoi niompumxu MIIII @ipma « Epioony

Onyonixosano 6 sicyprani «AepoEnimay

PI3IOJOI'TYHA POJIb 'YMIHOBUX PEYHOBHH VY ITIJIBUILIEHHI
HNPOAYKTUBHOCTI KYJbBTYPHUX POCJ/IMH

[lo3uTrBHA it TYMIHOBUX PEYOBHH Ha IPYHTH 1 KUTTEHISUIBHICTH POCIHH
Oyna Big3HaueHa 1e HanpukiHii XIX cromitra. B panuit yac mokasaHi
NEPCIICKTUBYA IXHBOTO BHUKOPUCTAHHS B SIKOCTI TPYHTOBHUX KOHJIMIIIOHEPIB Ta
CTUMYJISITOPIB POCTY POCIIHH.

['ymMiHOBI  peYOBMHM — TPUPOJHI  BUCOKOMOJICKYJSIPHI  IOJIMEpH
HeperysipHoi OymoBH, 1m0 chopmyBanucs B Oiocdhepi (rpyHTaX, TOpdi, BYriIi,
IPUPOHUX BOAOMMAX) Y pe3yiIbTaTi IepeTBOPEHb BiAMEPIIOl 6ioMacH.

CporogHi BUPOOJIAIOTH IMIUPOKUM CHEKTP IPOMHUCIOBUX TYMIHOBUX
npenapariB 3 pi3HUX JHKEpeNl — ByTruuis, Topdy, carmponeiiB, OpraHidHUuX BiIXO/IB.
['ymiHOBI TpemapaTd BUKOPHUCTOBYIOTH B  SKOCTI OpraHIYHUX  JIOOPUB,
CTUMYJISITOPIB POCTY ¥ PO3BUTKY POCIHH, IS TOJIMIIECHHS SIKOCTI BPOXKArO Ta
MIBHUINCHHS CTIMKOCTI MOCAJOK MPOTH IIKIAHUKIB 1 MaTOreHiB. AJle MEXaHI3M
B32€MO/IIi TYMIHOBUX PEUOBHH 3 KIITHHOIO POCIMHHU 1 MOJICKYJSPHI KOMIIOHEHTHU
T'YMIHOBHX PEUOBHWH, BIIMOBIJAIBHI 32 11l TPOIIECH, TTOKH PO3KPHUTI HE IO KIHIIS.

JIyist TyMIHOBUX PEYOBHH XapakTepHe (yHKI[IOHYBaHHS B MIKPOKITBKOCTSIX
1 37aTHICTh BUKIWKATH B POCIWHI (OPMOYTBOPIOIOUI TPOIECH, 30KpeMa picT
KOpEHIB, TMAaroHiB, 3akKiaJaHHsi KBITOK, IUIOAiB. [locuneHHs pocTy pOCIMHU
BiIOyBa€ThCSl 3aBASKM CTUMYJISII PO3TATHEHHS KIITUH. ['yMIHOBI KHCIOTH
aKTUBYIOTb pOOOTY KIITUHHUX MeMOpaH, 3HWKYIOTh KUCJIOTHICTh MO3aKJIITUHHOTO

cepeloBHINNAa 1 TUM CaMUM TOCHJIIOIOTH MJIACTUYHICTh KIITHHHUX CTIHOK. OHaK
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BUJIOBXKEHHS KIITHHM — II€ HE MPOCTO PO3TATHEHHS KIITHHHOI CcTiHKU. [Ipo 1e
CBITYUTH TOM (paKT, MO PO3TATYIOUMCH, KIITUHHI CTIHKM HE CTAlOTh TOHIIMMH,
TOOTO OJHOYACHO BIJIOYBA€THCSI CHUHTE3 HOBUX KOMIIOHEHTIB KJITHUHHOI CTIHKH.
Lle, B cBOIO Uepry, MiATBEPIKY€E y4acTb T'YMIHOBUX KHCJIOT B CHHTE31 1 TPAHCIIOPTI
HOBUX KJIITHHHHUX IOJIiCaXapuaiB 1 O1JIKa B KJIITHHAX POCIIHH.

OpHak MU MaeMO 4ITKO YCBIJOMJIFOBATH, IO Mif J11€0 TYMIHOBUX PEYOBUH
TCHOTUIT POCIUH HE 3MIHIOETHCS, TYMIHOBI PEUYOBHHH JIMIIIEC JIONIOMArarTh
pOCIIMHAM PO3KPUTH IXHIM M'EHETUYHUH TOTEHINa] 03 MOSBU HOBUX CITaJIKOBHX
BJIACTUBOCTEH, TYMIHOBI PEUOBUHH Hi B SIKOMY BHUIIQJIKy HE 3aMIHIOIOTh €JIEMEHTIB
KUBJICHHS.

KonTtpontoroun KIITUHHE IJICHHS, BHUJIOBXKEHHSI 1 PICT, B3aEMOJMII0 MIXK
YacTMHAMHM ¥ OpraHaMy POCIIMH T'yMIHOBI PEYOBMHHM BUOIPKOBO Ta cHenupivyHO
BKJTFOUAIOTHCS Y HAWBAKJIUBIIII MPOIICCH POCIWH, TaKi K JUXaHHS, (POTOCHUHTE3,
XKuBJieHH] (puc. 1).

Sk BimOMO, MUXaHHS — II€ OKHUCHEHHS OpPraHIYHUX PEYOBHH 32 Y4YaCTIO
KHUCHIO, B PE3YJIbTATI YOrO BUAUISETHCS €HEPTis 1 YTBOPIOETHCS BYTIEKUCIUN Tra3
Ta Bojga. OTXKe, y pOCIUH JUXaHHS BUKOHYE JBI BaxuBi Olosoriudi ¢pyHkiii. ITo-
nepiie, 3abesneuye pociuHy eHepriero y dopmi ATD. Ilo-gpyre, nuxanHs €
OaraToeTalmmHUM TIPOILIECOM, Y XOJ1 SKOTO YTBOPIOIOTHCS YHCICHHI MPOMIKHI
pPEUYOBMHHU, SKI CTAaHOBJATH IIIHHICTH JJIS pOCIMH. Bcl mpomecu B KIITHHI
perymoroTbes hepmenTtamu. Came T €0 TYMIHOBHX PEYOBHH AKTHUBYETHCS
cuHTe3 (DEPMEHTIB, 1[0 B CBOIO YEPTY BILTUBAE HA MIBUAKICTD TUXAHHS POCIHH.

Sk BU 3Ha€Te, MPOTHIICKHUM TIPOIECY TUXAHHS € (OTOCHHTE3 — MPOIIEC, 3a
SAKOTO TOTJIMHEHI POCIMHOI0 BOJA 1 BYIJIEKHCIIMHA Ta3 Ha CBITJII 3a JOMOMOTOIO
XJIOpod Ty MEPETBOPIOIOTHCS Ha TIIOKO3Y 1 KMCEHb. TakMM YMHOM, HEOPTaHIIHI
PEYOBUHH TIEPETBOPIOIOTHCS HA opra”iudi. OTpuMaHWi B pe3yabTaTi MEPETBOPEHD
IyKOp € JDKeperaoM eHeprii pociuH. 3aBAsku (POTOCHHTE3Yy BiOYBA€ThCA MPUPICT
OpPraHiyHOT MaCH 1 TUM CaMHMM BH3HAYAETHCS PO3MIP YPOKalo.

[lim mie0 TYMIHOBMX pEYOBHMH BIIOYBalOThCA 3MIHH OyIoBH 1

(YHKIIIOHYBaHHSI OCHOBHOTO (DOTOCHHTE3yIOUOTO OpraHa pOCIMHM — JIUCTKA.
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3MIHIOIOTBCS TaKi HOTro MOKAa3HUKHU SIK KUIBKICTh, Maca CUPO1 PEUYOBUHHM Ta ILIOIIA
ACUMUIALIMNHOT MOBEPXHI, Kl BUHATKOBO Ba}JIMBI A1 (popMyBaHHS O10J0T1YHOT
MPOJYKTUBHOCTI POCIMHU. 3aBASIKA 3POCTaHHIO IUIOLII JIMCTKOBOI MOBEPXHI Ta
CUpOi Macu JIMCTKIB Micisi OOpOOKM T'yMIHOBUMHU IpemnaparaMu 30UTbLIYEThCS
BMICT XJI0pO(11iB, XJOPOPUILHUHN 1HIEKC Ta YUCTA MPOJYKTUBHICTh (DOTOCHUHTE3Y.
[IpakTuyHUil 1HTEpPEC MPHU LBOMY CTAHOBUTH 30UIBIICHHS MOTOKY (POTOCHUHTE3Y B
€KOHOMIYHO BaXKJIMBI MPOJAYKTH AJI POCIHH, 30KpEMa KpOXMallb, TPUTIILUEPUIHN 1
OUTKH.

O6pobka pocnuH TYMIHOBUMH IpenaparamMu 30UIbIIYE TOBUIMHY JIMCTKOBOI
IUTACTUHKY 3a PAXyHOK PO3POCTAHHS KJIITHH OCHOBHOI (POTOCHHTE3YIOUOT TKAHUHU
— XJIOpEHXIMH, IO Ma€ CYTTEBUH BIUIMB HA IHTCHCUBHICTh JUXaHHS Ta
doTocuHTE3y, a OTXKeE, SIK HACIIIOK, BIUIMBAIOTh Ha ()OPMYBaHHS MPOTYKTUBHOCTI
KyJIbTYpH.

Sxuo ¢doTocuHTE3 PO3TISAAIOTh SK IMOBITPSHE >KUBICHHSA, B PE3yJbTaTi
AKOTO POCJIMHH OTPUMYIOTh BYTJEIh 1 KHUCEHb, TO 3a JOMOMOTOI KOPEHIB
3MIIACHIOETHCSI TPYHTOBE, 32 SIKOTO POCIMHHU OTPUMYIOTH BCl IHIII €JIEMEHTH. Y
KOPEH1 BUAUISIOTH M'ATh 30H, KOXHA 3 IKUX BUKOHYE CBOIO (PyHKI[1}0. OCHOBHOIO
(G YHKITIEIO KOPEHEBOI CHCTEMH € TIOTJIMHAHHS PEYOBHUH 13 TPYHTY 1 TPAHCIIOPT ITUX
MOKMBHUX PEYOBHUH B 1HIII YACTHHH POCIIUH.

ITicnms KOHTaKTy 3 TYMIHOBUMH PEUOBHHAMH ITJIBHUINYETHCS AKTHUBHICTH
dbepMeHTIB KIITUHHUX MeMOpaH, IO TOB’S3aHO 3 JIEI0 PETyIATOPiB POCTY 1
okcuay a3oTy. Okcupn a3oTy peryitoe ¢izionoriyni ¢GyHKIIi M 9ac pocrty 1
PO3BUTKY POCIUH Yepe3 B3aEMOJIIO 3 PEryIsTOpaMHu pOCTy, TAKUMHU SIK ayKCHHHU,
IIUTOKIHIHU, a0CIIM30Ba KUCJIOTA 1 €TUJIEH. 3aCTOCYBaHHS TyMIHOBHX MpEMaparTiB
301TBIITyE€ KOHIIEHTPAI[II0 OKCHUIY a30Ty, ayKCHHIB 1 €TUJIEHY, IO MPUBOAUTH [0
MIABUIIEHHS CyXOl MacHh KOPEHS, CEepeaHbOI HIUTBHOCTI 1 TOBIIUHH KOPEHS.
Kopucauit Mopdonoriuamii BIIIUB Ha PICT KOPEHEBOI CUCTEMH 3a Jii TYMIHOBUX
PEYOBUH 31MCHIOETHCSA 3a JIOMOMOI00 aKTUBHUX (DOPM KUCHIO, SIK1 € IPOYKTaMu
HOpPMaJbHUX TPOILECIB JKUTTEAISIBHOCTI POCIAUH. AKTUBHI (OPMU KHUCHIO

CTBOPIOIOTH TPATIEHT KaNbIIIIO B alliKajdbHINA 00J1aCTI KOPEHIB, 110 MPU3BOJIUTH 10
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BTOPMHHOI'O POCTY KOpPEHIB. AKTUBHI (DOPMHU KHUCHIO 3MIHIOIOTh NPOHUKHICTb
MeMOpaH, 1110 TTO3UTHBHO BIUIMBAE HA MOTJIMHAHHS IMOXUBHUX PEYOBUH KOPCHIMHU.

Jnis QepMmepiB BaXIUBO 3HATH, 10 BHUPOOHUIITBO POCIMHAMU AaKTUBHHX
(OopM KHUCHIO 3aJIeKUTh BiJl KOHIIEHTpALli T'YMIHOBUX NpenapaTiB. 3a MOMIPHHUX
KOHLEHTpAaI[il TyMIHOBUX MpenapaTiB BUIUICHHS aKTHUBHUX (OPM KHUCHIO HE
BUKJIUKA€E OKHUCHEHHS JINiAIB, THUM CaMHUM CHpPHSIOYM MpoliecaM pocTy 1
YTBOPEHHIO OIYHHUX KOpEHIB. 3a BHUCOKHMX KOHIIEHTpallil T'yMIHOBUX pPEUOBUH
NPOCITIIKOBYEThCSI BHCOKA IIBUAKICTh BUIUICHHS aKTHBHUX (OPM KHCHIO, IO
NPU3BOJIUTh 10 OKMCHEHHS JIIMIAIB 1 HETaTUBHO BIIMBAE Ha PICT M PO3BUTOK
KopeHiB. OTxke, Ha HOPMHU BHECEHHS T'yMIHOBHMX IIpemnapariB, sfKI 3a3HaydeHi
BUPOOHUKOM, IMOTPIOHO 3BEPTATH OCOOJIMBY yBary.

MiHepalibHE JKMBJICHHSI BKIIFOYA€ MPOIICCH MOTJIWHAHHS MiHEpaJIbHUX 10HIB
13 30BHINTHBOTO CEPEIOBHUINA, IXHE 3B'I3yBaHHS W TPAHCIOPT MO KIITHHAX 1
TKaHUHAX JI0 MICIb MOXIJIHUBOTO CIIOXUBaHHA. 3 TPYHTY MIHEpalbHI €JIEMEHTH
MOTJIMHAIOTBCA Y BHUIJIAA1 KaTioHIB Ta aHioHIB. HanxomkeHHS eJeMeHTIB
MIHEPAJIBHOTO JKUBJICHHS B POCIHMHY 3IIHCHIOETHCS 3a JIONMOMOTOI CHCTEMH
KaHAJIIB, PO3MIIIEHUX Ha MeMOpaHi KJIITUH KopeHs. [loTpamisiodu B KIITHHY,
eJIeMeHTH OepyTh ydacTh y MeTaboii3Mi B (GopMi BUIBHUX 10HIB, 3B'S3YIOTHCS 3
OpraHIYHHMH CIIOJIYKaMH, HE 3a3HAI0UHU MMPH [IbOMY HISKHX 3MiH, BKIFOYAIOTHCS 10
CKJIaJly OpraHIYHHUX CIIOJYK TUIBKH TMICIS PAAYy OKHCITIOBAIBHO-BITHOBHHUX
NIEPETBOPEHb.

HesBakaroum Ha Te, 10 B POCIMHAX MOXHA 3HAWTH Maibke BCi €JIEMEHTH
Tabnuiyi MeHeneeBa, JMIIE HEBEJIMKAa KUIBKICTH 3 HHUX KPUTHYHI A
KUTTENISITBHOCTI.

OpHi€r0 13 OCHOBHUX BIIACTUBOCTEH TYMIHOBHX pPEYOBUH € BIUIMB Ha
010J0CTYITHICTh TTO)KUBHUX peuOBHUH. [le HampsMy moB’s3aHO 3 IXHBOIO 3JJaTHICTIO
YTBOPIOBAaTH KOMIUIEKCH 3 KaTiOHAMHU METajiB, IO BIUIMBAE HA 010IOCTYMHICTH
MIKPOEJIEMEHTIB 1 MaKpOEJIEMEHTIB, 0COOIUBO 3a Ae(DILUTY MOKUBHUX PEUOBHH.
[Ipsmi  edekTu A1i TyMIHOBUX PEYOBMH HA POCIMHU TMOSCHIOIOTHCSA SK

HecnenupiyHUMH, Tak 1/a00 crneuupiyHUMHU JIOKATIbHUMHU €(peKTaMu TYMIHOBUX
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pEUYOBUH Ha MeMOpaHU pOCIMHHMX KIITUH. Crneuudiunuii nokanbHuil I'P-edexr
BKJTIIOYA€E TMOTJMHAHHS TYMIHOBUX PEYOBHH B POCITUHH.

3a 00poOKM TyMIHOBUMH pPEUOBMHAMHU BIIOYBA€THCS MNPULIBUIIICHHS
nornuHanHs N 1 NO3, mo mnpu3BoauTh 10 30UIBLIEHHS 3arajlbHOro BMICTY
XJIOpod LTy B JIUCTKAX, MOKPAIIEHHS OOMIHY a30Ty 1 CHHTE3Y O1IKIB, IiJABUIICHHS
MIPOHUKHOCTI MEMOpaH, MOTJIMHAHHA KUCHIO 1 ¢ocdaTiB, TuXxaHHS 1 (HOTOCUHTE3Y
Ta MOJOBKEHHS KOPEHiB.

BukitoueHHsT OyAb-sIKOTO €IEMEHTY MIiHEpaJbHOTO JKHUBJIEHHS HETaTHBHO
no3HavaeTbesi Ha (orocuHTe3l. OCOOIMBO BaXJIMB1 Takl eleMeHTH K ¢ocdop,
MarHid, 3ami3o, MapraHelb, Mifab, Kamid 1 a3oT. Lli ememeHTH mNpUKWMAIOThH
6e3nocepeiHi0 yuacTh B (porocunresi. Kamiit aktuBye npoiiecu GpochopuItoBaHHs
1 Oepe y4yacTh y BIIKpUTTI HpoAuxiB. Martiii BXOoIWUTh 0 CKIIaay XJIOpo(diiB,
aKTUBYe peakilii kapookcuiatoBanHs 1 BimHoBIeHHs HAJI®D. 3anizo norpidbue s
cuHTe3y xyopoduriB. Mapranens Oepe ydacth y (oTopo3kiagaHHi Bogu. Minb
BXOJWTh JIO CKJaAy IIJIACTOIIaHIHIB. A30T HEOOXITHUU 11  (HopMyBaHHSI
MITOXOHJIPiM Ta YTBOPEHHS MITMEHTIB.

3a KOpeHeBOi OOpPOOKH POCIWH TYMIHOBI 1 ()YJIBBOBI KHCIOTH CHPHUSIOTH
NOTJIMHAHHIO 3alli3a. 3aji30 € OJHUM 13 00MeXeHUX (PaKTOpIB Y IPYHTI, OCKUIBKH
3aJ1130 JIETKO OKHCHIOETBCS 1 MEPETBOPIOETHCS Ha ipxky. Ilicis oKMCHEHHS 3aji30
CTa€ HEJOCTYIHHM JUIS POCJIMHH, aje TyMiHOBI 1 (PyJbBOBI KHUCIOTH HE JIMIIEC
30epiraroTh PO3YMHHICTH 3adi3a, a 1 CTUMYNIOIOTH KJIITHHHI MeMOpaHu OuIbII
e(eKTHBHO TMOTJIMHATH 3aJ130. 3aJi30 € KaTalxi3aTopoM BUPOOHHIITBA XJIOpodiny,
TaK K POCJIMHHM TOTJIMHAIOTH OUIBIIE 3ai1i3a, BOHH BUPOOJISIOTH OUIbIIE 3€JIEHOTO
MIrMEHTa, SKUH aKyMyJIO€ CBITJIIOBY €HEprilo s CcuHTe3y Iykpy. Llykpu
POCIMHAMHU BUKOPHUCTOBYIOTHCS I POCTY 1 PO3BUTKY Ta BUIUISIOTHCS KOPSHIMHU 1
CHOXHUBAIOTh PHU30CPEPHUMHU MIKPOOPTaHI3MaMM, IO TAaKOX CIpPHUSE POCTY
POCIIHH.

[linBumenHss nornuHaHHA (Qochopy 3a pPaxyHOK TyMIHOBUX PEUOBUH
OB’ sA3aHO 13 3an00iranHsaM ¢ikcaii Gochopy B IPYHTI 1 YTBOPEHHSAM KOMIUIEKCIB

rymodocdarTiB, Kl JErKO 3aCBOIOIOTHCS POCIMHAMH, IO BHUKJIWKAE ITIBUIICHHS
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BMICTY acKOpOiHOBOi KHUCIOTH, (ochopy, aMiHOKHCIOT Ta OUIKIB, I[yKpiB Ta
MOKpAILEHHs SIKOCT1 (MPY>KHOCTI) IUIOAIB, 30UIbLIEHHS BEreTaTUBHOI Macu Ta
IUIOLII JIMCTKIB, CTUMYJIIOBAHHS POCTY KOPEHEBO1 CUCTEMH, 3MILIHEHHS KJIITUHHOI
CTIHKA Ta AaKTHUBallli TNPUPOJHUX 3aXMCHMX peakiii, 3axuct Big YO-
BUIIPOMIHIOBaHHS Ta aKTUBALIl0 aHTUOKCUJAHTHOI CUCTEMH.

[linBomsiun MiJICYMOK MOXXHA BIIEBHEHO CKa3aTH, 110 T'YMIHOBI PEUYOBHHHU
OPOSBIISAIOTh PICTCTUMYIIIOIOUY J1I0, fKa IOB’sA3aHa 13 OCHOBHUMH IPOILIECAMHU
pOCIMH — JAWXaHHAM, (OTOCHUHTE30M, JKUBJIEHHSAM. [yMIHOBI pEUYOBUHU
NOCWIIOIOTh JUXAaHHS POCINH, 3aBJIIKHM YOMY YTBOPIOETHCS Ta 3aMacaeThes OLIbIIe
eHeprii y pociuH. ['yMIHOBI pEYOBUHHU CTUMYIIOIOTH HAapOCTaHHS BEreTaTUBHOT
Macu pPOCIMH Ta JIUCTKIB, B PE3yJIbTaTi 4YOro 30UIBIIYETHCS MPOIYKTUBHICTD
doTocuHTE3Y, 1 3aBASKH IbOMY MOXHA BU3HAYUTH PO3Mip MaOyTHHOTO BpPOXKArlo.
Bonu npuiiMaroTh y4acTh B aKTHBAIlll CUHTE3y OKCHAY a30Ty, SIKUWA B3a€EMOJIIE 3
pEryasiTopaMu pOCTY POCIHMH, IO CIPHUs€ HAPOCTAHHIO KOPEHEBOI CHCTEMH, Ta
MiABUIIYIOTH KOe(DIIIEHT 3aCBOEHHS €JIEMEHTIB YKUBJICHHSI.

Konomieyw FO.B., 0okmop cinbcbk020cn00apCoKux HayK, O0YeHm,
Hayionanvnuii ynisepcumem diopecypcie i npupoodoxopucmyeanns Yxpainu,
byyenko JIM., kanouoam 6ionoziunux nayk, ooyeum, Incmumym mikpo6iono2ii i
gipyconoeii im. JI.K. 3abonomnoco HAH Ykpainu

Onybnixosano 6 sxcypuani «AepoEnimay

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

HectpumHe minBuIeHHS BapTOCTI €HepropecypciB, HadTH, BYriuia Ta
MPUPOIHOTO Ta3y BENIE /10 3pOCTaHHS Tapu]iB HA €IECKTPOCHEPTIIO 1 MIIBUIICHHS
BapTOCTI KOMYHaIbHUX TOCTyT. [lepeBakHa KUTBbKICTh ICHYIOUMX MYHIIHMITATBHAX
KOTEJICHb TPAIIO€ TIOKW 10 Ha TPUPOJHOMY Tasi, IiHA SKOTO 3HAYHO BUIIE
Tapudy, SKWA BCTAHOBJICHHWH JUIsi HaceleHHs, a 30WUTKH MiANPUEMCTBAM
MMOKPUBAIOTHCS 3a PaxyHOK OI0/DKeTHHX CyOBeHIH. COTHI CUTBCHKMX HACEISHHUX
MYHKTIB, CUIbCHKOTOCIIOAAPCHKUX MIAMPUEMCTB Ta PEPMEPCHKUX TOCTIOAAPCTB I11€

HEJIOCTAaTHHO 3a0e3MeYeH] eJIEKTPUYHOIO Ta TEIUIOBOIO €HEPTi€r0. ICTOTHO Takoxk
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30UTBIIYETHCA YacTKa EHEpPropecypciB B co0IBapTOCTI MPOMHUCIOBUX TOBApIB,
CUICHKOTOCIIOAAPCHKOI CHPOBUHU Ta MPOAYKIII.

BuzHayeHHs Ta HLISIXM BUPILICHHS PO0JIeMH

Jlis BupilIeHHS JaHUX MpoOJeM eKclepTaMH Ta HAyKOBISMH BEACTHCS
aKTUBHUHN TOMIYK €()EeKTUBHOTO BHKOPUCTAHHS AJbTEPHATHBHUX TOHOBIIOBAHUX
okepen eHeprii. OJHIEI0 3 HAWMEPCIEKTUBHIMIMX CKJIAJ0BUX BIIHOBIIOBAIHHOT
€HEpreTuKU cTae OlOCHEepreTHKa, 3aCHOBaHA Ha BUKOPHUCTAHHI eHeprii Oiomacw,
CTIOKMBAHHS SKOI HE MPHU3BOAUTH A0 MIACHUJICHHS TJIO0AIBHOTO MAapHUKOBOTO
edexty. Y 3BSI3KY 3 MM HEOOXITHUN PO3BUTOK BCIX MOXJIMBUX HANpPsIMIB
010€HEPTreTUKHU 3 ypaxyBaHHSIM HasBHUX MPHUPOJHHUX PECYPCIB y PI3HUX PErioHax.
OpHak mpu I1[bOMY IOBHMHHA 3/1MCHIOBATHCH Pi3HOOIUHA €(EKTUBHA TEXHIKO-
€KOHOMIYHA OI[IHKAa TMepeBar Ta HEMOJIKIB PI3HUX TEXHOJOTiH BUPOOHUIITBA
Olomacu, mepepoOJisiHHs ii Ha O10MaJyMBO 1 MOJMANBIIOTO MOr0 BUKOpUCTAaHHS. B
yMOBaXxX IMOCTIHHOTO MOAOPOKYAHHS BUKOIHUX BUIB IMajuBa, AKI € OCHOBHUMH
JUIS. TETUIONOCTAaYaHHS TePEeBaKHOi OULTBIIOCTI 00’€KTIB OOKETHOI cdepu B
VYkpaiHi, Ha3BUYANHO aKTyaJbHOTO  3HAuY€HHA  HaOyJI0  MHUTaHHS
nudepeHIiiioBaHoro BHOOPY €HEPreTUYHOro OOJaAHaHHS Ta BUKOPHUCTAHHS
MICIIEBUX BHUIIB EHEPTOPECYPCiB B CUILCHKIM MiciieBOCTI. Lle 1moB'si3aHO HE TiIBKH 3
HapoCTarOuuM JediluToM BYTJICNEBOI CHPOBHUHHU, a W 3 MpoOieMaMH eKOJIOTii,
OCKUTbKM 3TOPSIHHA TaJMBa CYMPOBOIKYETHCS BUKUIAMU B aTMocdepy 3HAYHOI
KUTBKOCT1 MIKIITTMBUX PEUOBUH: OKCH/IIB a30TY, BYTJICITIO, CIPKHU Ta 1H.

3 ornsay Ha Te, 10 PO3BUTOK MICIEBOT KOMYHAJIbHOI €HEPreTUKH BHMArae
3HAYHUX BUTpAT, TEMIHU 3pOCTaHHS TapudiB Ha €IEKTPOSHEPTito 1 BapTicTh ['kan
TEIUIOBOI eHeprii OyayTh 30UThIITyBaTHCS, HE3BAXKAIOUM Ha i1 pydHE peryIrOBaHHS
Ta cTpuMyBaHHs. [IporHO3u cTBEpIKYIOTH, 1m0 10 2020 pOKy OUiKy€eThCS HediuT
€HEPronoTyKHOCTEH MPAaKTUYHO MO BCid Teputopii Ykpainu. Y ToOH ke yac, y
3B'SI3Ky 3 TOJIMIICHHSAM EKOHOMIYHOI CHTYyaIlii B KpaiHi, MPOCTEKYEThCS CTiKa
TEHJICHIIIS 10 30UIbIIeHHsI BUPOOHMIITBA 1 criokuBaHHs eHeprii. [lopsia 3 uum, B
arpapHO-IIPOMKCIOBOMY KOMILIEKCI, JIICOBIM Ta JepeBOOOpOOHI raiy3i iCHye Ta

KOXKEH PIK HAKOMUYYEThCA 3HAYHUK IMOTEHIA] BIAXOMIB PI3HOMAHITHOL
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OpraHi4HOi CHUPOBHMHM: 3aroTiBis 1 oOpoOka AepeBUHM (HENIKBIIHA JEpEeBHUHA,
BEpIIKH, CYYKH, IHI, OOpI3KH, THUpCA, CTPY>KKa), B CUIbCBKOMY TOCIIOJApPCTBI -
COJIOMa 3€PHOBUX KYJBTYp, MOJIOBa, CTeONa, KauaHU KyKypyA3H, JYIIMHHHSA Ta
cTebJia COHSIIIHMKA, BIAXOAU NMEPepoOKH JTHOHY Ta 1HILA OpraHiyHa CUPOBUHA, SIK1
Ha JIaHWW Yac HE JOCTAaTHHO €()EKTHBHO BUKOPHCTOBYIOTHCS, ajle MOXYTh OyTH
BUKOPHUCTaHI JUIsi BUPOOHHUIITBA TEIUIOBOI Ta enekTpuyHoi eHeprii. IlIBuake
HOTIPIICHHS €KOJIOTTYHOI CUTYallil Yepe3 HaKOMUYEHHS BIAXOAIB B PI3HUX raly3six
IPOMUCIIOBOCTI, CUIbCBKOMY TOCIOAAPCTB1, KOMyHAJIBHOMY CEKTOpPI, B TOMY YHCI1
HAa CTalllOHApHUX 1 HECAHKIIOHOBAHUX 3BaJMINAX, BHMAarae pilrydyoro
BIIPOBA/KEHHS TEPCIIEeKTUBHUX METOAIB yTuiizauii BigxoxiB. B VYkpaini Hapasi
HEOOXiTHO  BHKOPHUCTOBYBAaTHM  TEXHOJIOTHi 3  HU3BKUM  TEXHOTCHHHUM
HaBaHTAKEHHSM Ha HABKOJMWIIHE CEPENOBHUINE, TOMY IO iCHYIOUI TEXHOJIOTil
MalOTh Ha HbOTO 3HAYHHUI HETaTUBHUIA BILJIUB.

Axa anbTepHaTuBa’?

OgHuMu 13 TEPCTIEKTUBHUX Ta EKOHOMIYHO OOIPYHTOBAaHUX ISt
CHAIOBAaHHS OPTraHIYHOT CUPOBHHH € ra30reHepaTopHi Medi, TeTUIOreHepaTopu Ta
TBEPJOMAJIMBHI TIPOJI3HI KOTJIM, IO TPAIIOIOTh 3a MPUHIMIIOM TIpoJIi3y Ta
razudikamii 3 MOXIMBICTIO OTPUMaHHs JICIIeBOi TEIIoBOi eHeprii. OTpuMane
TEIUI0O BUKOPHUCTOBYETHCA B KOMYHAJbHOMY Ta CUIBCBKOMY TOCIOAAPCTBI Yy
pPI3HOMY TEXHOJIOT1YHOMY IIPOMHKCIIOBOMY YCTaTKyBaHHI, CHCTEMaxX OMaJICHHS,
rapsiioro BOJIOTIOCTAYaHHS IPOMHUCIIOBO-BUPOOHUIHNX IPUMIIICHD 1
rOCIOJIAPCHKUX CIOPY/I, B CYUIMJIBHUX KaMepax, TeTUTUISIX TOILO.

Bukopucrtanns ©Oiomacm Ta OpraHidHUX BIIXOMIB B  3BUYAMHUX
CHepreTUYHUX YCTAaHOBKAaxX Ta TBEPAONAJIMBHUX KOTJIAX MPSIMOrO CHATIOBAHHS
NPU3BOJIUTH JI0 YCKJIQJHEHHS KOHCTPYKLINA TOJadi, TONKOBUX MPHUCTPOIB 1
30UIBIIICHHS X Tra0apwTiB, MO MOB'I3aHO 3 HU3BKOIO KAPOCTIUKICTIO METaIeBUX
TpyO, Ta iX MIBUJKUM BHXOJOM 3 eKcIuTyartauii. TpyAHOIIIB, 110 BUHUKAIOTH MPU
CHAJIIOBAHHI IIENIIOI03HOI CHPOBMHHU, MOKHAa YHUKHYTH 32 PaxyHOK TEPMIUHOT
epepoOKH GioMacH B Ta30NONiOHMH eHeproHocii. MieTbcss Ipo OTpHMAHHS

CHHTE3-Ta3y B mporeci rasudikaiii OioMacu Ta OpraHidyHUX BIIXOJIB.
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BukopucTaHHS HOBUX TEXHOJIOTIH Ta €HEPTETUYHOTO OOIaHAHHS MPHU MEepepooIIi
I xr G6ilomacu jae MOXJIUBICTH oTpumaTtu 1,5-2,0 M3 cuHTE3-Ta3y, KU MOXKHA
BUKOPUCTATU [JIsi OTPUMAHHS TEIUIOBOI Ta E€JIEKTPUYHOI €Heprii. 3a OI[IHKOIO
€KCIIepPTIB Ta HAayKOBLIB, 01M3bk0 50% crnokuBaHO1 eHeprii B YKpaiHi MOXYThb
OyTH 3aMillleH]l NUIAXOM BUKOPUCTAHHS MHAJIUBHUX BIIXOMIB B KOMYHaJIbHOMY
rocrnoAapcTBi Ta c.-T BUPOOHUITBI, a 11e 50% 3a paxyHOK chelialbHO BUPOIIEHOT
O6lomacu 610€HEPTeTUYHUX KYJIBTYP.

lNazucikaiiss opraHiyHOi CUPOBHMHM — 1€ OTPUMAHHS CHHTE3-Ta3zy Mij
BIUIMBOM BHMCOKHMX TEMIEpaTyp, KaTajai3aTopiB Ta IHIMUX (I3UYHHUX, XIMIYHUX 1
Olosoriyaux BrUMBIB. CHHTE3-Ta3 MOXXHa €(EKTUBHO CHATIOBATH B Ta30BUX
naJbHUKAX MPU XOPOIIii OpraHizallii mporecy ropiHHs, a TaK0X BUKOPUCTOBYBATH
B TONKax JUIsl CHAJTIOBaHHS Ta30MoJi0HOTO MajvBa B KOTEIBHUX arperarax i
yCTaHOBKax. 3HAYHOIO TIEPEBarol0 CUHTE3-ra3y B MOPIBHSIHHI 3 TBEPANM IaJTHBOM
€ MOXJIMBICTb BHUKOPUCTAHHS MOro B Ta30BUX TypOiHAaX i BHUPOOJICHHS
eJeKTpUYHOI Ta TeruioBoi eHeprii. ['asumdikaris HalJacTilie TPOBOAMTHECSI Y
BEJIMKUX IIPOMUCIOBUX Ta3oreHeparopax B KHUIUIIYOMY IHapi NIpH HecTaul
okucioBada. KoHcTpykiii ycTaHOBOK i rasudikailii pi3HUX BHJIIB TaJUB
BIJIPI3HAIOTHCS, ajie He MpUHIUNOBO. OCHOBHHUM MpolieCOM Npu rasudikaiii €
mipoJii3 — 1e XIMIYHMM TIPOIeC PO3KJIQJaHHS OPraHIYHOI CKJIATHOI CIOJYKH Ha
MPOCTIII CKJIaMOBI Mmia BIUIMBOM BHCOKHX Temmepatryp (500 — 850° C) 1 mig yac
BIICYTHOCTI OKHMcIOBauda. [liponi3 y MPUCYTHOCTI BOASHOI TMapu HA3WBAIOThH
rigpomipomnizoM. B pe3ynbrari mipoiiizy MOXYTh OyTH BUIUICHI TBEPHi, PiAKI Ta
ra3omno/[i0H1 MPOJYKTH MPU HOPMAITBLHUX YMOBaX PEUYOBHHHU, 3TITHO y3arajabHEHOI
dopmynu: BM + tero = C (Byriucta pedoBuna) + cmonu + CO + CO2 + H2 +
H2 O + CH4 + CnHm. INazononiOHi MpoayKTH MipOdi3y SBISIOTH COOO0 Tas3, o
mictute CH4 , CO, H2 , Qup = 10-15 M]JIx/M3 , Buxin go 70% Big Macu cyxoi
CUPOBHHHM TIpH BHUCOKOTeMIeparypHoMmy mBHakoMmy mipomidi. KKJ[ mipomizy
ctaHoBUTH 80-90%. Bci po3riasiHyTi Mpoliecu OTpUMaHHS CUHTE3-Ta3y 3 OpraHivyHoi

CUPOBUHU MOXHA PO3JIUIUTHU 3a TAKUMH CTaJIIMU: MONEPEIHs MIAroTOBKa OioMac,
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CHAFOBAaHHS Yepe3 YTBOPEHHS CHHTE3- Ta3y,; OTPUMAHHS BHUCOKOIMOTCHIIIHOT
TEIJIOBOI eHeprii.

ANbTEepHATUBHI TEXHOJOrIi BUPOILYBAaHHS Ta MepepoOssiHHA OioMacu
JTI03BOJISIFOTH CTBOPUTH HOB1 BUPOOHMIITBA 1 poOOUl MICIISl B CLILCHKINA MICIIEBOCTI,
IpyU 4YOMY 3HAYHO 30UIBIIMTH MOJATKOBI HAJAXOJKEHHA B MICHEBI OIOJIKETH.
BukopuctanHs B SKOCTI MajvBa CUIBCHKOTOCIOAAPCHKUX BIIXOMAIB J03BOJIMTH,
OKpIM OTpUMaHHS JCIIEBOi €Heprii, 3HU3UTH BUTPATH Ha IX YTUII3aLilo.
BuBitbHEHHS Tpolel, MPU3HAYCHUX Ha 3aKYITIBJIIO 1 Ha JOCTaBKY €HEPIrOHOCIIB,
HAJaCTh MOJKJIMBICTH IMEPEPO3NMOTy cTaTeld OFJKETy Ha KOPUCTH COIliabHOT
chepu.

lasudikamis OiomMacu Ta OpraHiYHUX BIAXOAIB € €(dEeKTUBHOW Ta
NpUBaOJMBOIO THM, IO JIO3BOJISIE OTPUMYBATH EKOJOTIYHO YHCTE TMAJIMBO Ta
€HEProHoCii 3 HU3bKOIO COOIBAPTICTIO.

Cepen BITYM3HSAHUX BUPOOHHKIB 00JIaHaHHS I e(PEeKTUBHOI TepepoOKu
O0iomacu MokHa Big3Ha4uTH HactynmHuX. TOB «Cionay, 1m0 30kpemMa BHPOOJISIE
ra3oreHepaTopHy M4 3 BOJSHUM TeruiooOMiHHMKOM Mojaeni CYII-BT 80M
notyxkHicTio 80-100 kBtr. Bona npusnaueHna s yTuiaizaiii MPOMHUCIOBUX
noOYTOBHX BIIXOJIB Ta CHAJIOBaHHS IMAJIMBHOI TPICKH 1 MoapiOHEHO1 Olomacu
010€HEPreTUYHUX KYJIbTY].

Gazdream — BUPOOHHUK ra30reHEPAaTOPHUX TBEPAONAIMBHUX YTUII3aTOPHUX
neyeld (KOTIIB) TEIIONMPOAYKTHBHICTIO 10 2 MBT, mo mpalforoTh Ha BiIXojax
IepeBOOOpOOKH, TMMOOYTYy, arpapHoi MPOMHUCIOBOCTI Ta HE IMOTPEOYIOTh
MoNepeHb01  IMIATOTOBKHM. Bosoricte mnanumBa Moxe jocsratd 75%. B
ra3oreHepaTOPHUX MeYax MOKHA YaCTKOBO CHANIIOBATH (YTUJII3yBaTH) MOOYTOBI Ta
MPOMHUCIIOBI BiIXOIU Oyb-K01 (PpaKilii, BOJIOTOCTI Ta SKOCTI. YHIKaIbHICTh TeYl
MOJIATA€E B TOMY, III0 BOHA HE TIOTPeOye NMepeHaATaTyBaHHS MiJ] Pi3H1 BUIX MaJNBA.

VY cTpykTypi co0iBapTOCTI BUPOOHMIITBA MPOIYKINT €HEpreTHYHA CKIIaJ0Ba
Mae TepeBaXKHE 3HAYCHHS. TOMy 3 ypaxyBaHHSM PI3KOTO TOJOPOKYAHHS 1
neIUTy BUCOKOKAJIOPIMHUX €HEPTrOHOCIIB HA OCHOB1 BUKOITHUX IaJUB BHHHKJIA

HEOOX1IHICTh CTBOPEHHSI TEXHOJIOT1H 1 YCTaTKyBaHHS JJIsi OTPUMAaHHS TETUIOBOI Ta
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€JEKTPUYHOT €Heprii 3 MOHOBIIOBAHUX 1 MICHEBUX BHUJIB MajauBa (BIAXOIU C.-T.
BUPOOHUIITBA, TMPOMHCIOBI  BIAX0au, OioMaca  CHELIaJbHO  BHUPOIICHUX
010€HEpPreTUYHUX KYJbTYp), BapTiCTh SAKUX 3apa3 MpUOJIK3HO B 4-6 pas3iB HIDKYE
BapTOCT1 HAPTOMPOTYKTIB.

I'ymenmux M.A. k.c.-e Hayx, c.H.c.
Inemumym 6ioenepeemuyHux Ky1omyp i yyKposux OypsKie
Onyonixosano 6 scyprani «AepoEnimay

BIOJIOT'I51, 3I0POB’S TA POJIOYICTH IPYHTIB - 3AIIOPYKA
YCHIXY BUCOKOI BPOKAMHOCTI TA IKOCTI IPOJYKIIII

3aBXIM aKTyallbHUM i1 (epMepiB € TOIIYK CIOCO0IB 3MEHIICHHS
HENpsIMUX 3aTpaTr 3 OJAHOYACHUM 30epexeHHs M a0o0 30UIBIIEHHSM BpOXKAK Ta
SIKOCT1 HOT0 KIHIIEBOT MPOJIYKIIii, YOTO JIOCATHYTH HEMPOCTO B CY4aCHUX YMOBax
NOTEHIIMHOT 3arpo3u arpoekocuctemi. lle 3ymMoBiI€HO THM, IO MPOMHCIOBE
BUKOPHUCTAHHS XIMIYHUX J0OpWUB, XO4 1 JOMOMOIJIO 3IIMCHUTH <«3€JICHY
PEBOJIIOIIIO», TMPOTE IXHE 3aCTOCYBaHHS NEPIOJUYHO BUKIMKAE 3a0pyaHEHHS
IPYHTOBUX Ta TOBEPXHEBUX BOJl, TAM CAMUM CTBOPIOIOYH 3arpo3y TOKCUYHOCTI, K
s hepMepiB, Tak 1 i cnokuBadiB. Came 1id npobiiemMaTuIll Oysia nmpucBsYeHa
KoH(epeHIisl, B SAKii B3sUIM y4acTh aMEPUKAHChKI Ta YKpaiHChKI HAyKOBII M
arpoeKcCIepTH.

Haroayiite rpyHT, 201 10MOMOITH HOMY HArOyBaTH BPOkKAai

Cremianict 13 poarodocti rpyHTiB Hin Kinci, sikuit € Bmacaukom «Kinsey
Agricultural Servises, Inc.», 1o cremiami3oBaHa Ha YMOPaBIiHHI POJIOYICTIO
pyHTiB 3 1973 poky, mpe3entyBaB «CUCTEMY POIIOYOCTI TPYHTIB AJBOpeXTar.
Hoktop Binbsim AnbOpexTt 3aknmkae: «BuBuaiiTe mpupoay, a HE KHIDKKH TIPO
npupony...», 1 gomae: «Haromyite rpyHT, abu JOMOMOTTH HOMY HaroayBaTh
BpOXKan».

[Iporpama ympaBninas rpyHtamu Hima Kinci 0a3oBaHa Ha cuctemi
30arayeHHs] TPYHTY IMOXUBHUMHU PEYOBUHAMH JIJIi TPABWIIBHOTO BHKOPHUCTAHHS

IPYHTY Ta pOCIHH, $IKI Ha HBOMY pPOCTYTb, BHKOPHUCTOBYIOUM XIMIKO JIsI
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KOpPUT'YBaHHs (DI3UYHOI CTPYKTYpH IPYHTY, 3 METOI 30arayeHHs MOro XiMi4HOTO
CKJIaay Ta 3 METOI KOPEKTHOTO 3a0e3MeUeHHsI POCIMH MOKMBHUMH PEUOBHHAMH.
Takox cucteMa mnepeadavyae BIUIMB Ha XIMIYHUN CKJIAJ IPYHTY Ta, SIK HACTIAOK,
3MiHY Ta KOperyBaHHS HOro (i3M4HOi CTPYKTypu. TakMM YHMHOM, CTBOPIOIOTH
COPUSTIMBI YMOBU [JJii PO3MHOXEHHS Ta PO3BUTKY OI0JOrIYHOI CKIJIaJ0BO1
rpynTiB. Te, mo Hiny Kinci Ta komnaHii HaJICHJIal0Th 3pa3Ku IPYHTIB ISl aHATI3Y
Ta pexoMeHnamiii 3 75 kpain (mepeBaxno CIIA, Kanaau, Asctpainii, Hooi
3enanpii, [liBgennoi Adpuku, Benukoi bpuranii, Himeyunnu, ABctpii, @paniii
Ta MEKCHKH), TOBOPHUTH MPO pPE3yJbTATUBHICTh 3aCTOCYBAaHHS HHUM CYYaCHHX
METOJIMK Ta 3aC00IB B arpOHOMII.

CborojiHi, B 4ac HayKOBO-TE€XHIYHOT'O NMPOTpeCcy, BUHAXO/(IB Ta IHHOBAIIIN HE
€ CKJIQJIHUM 3allOBHUTH OJHOYACHO BC1 HEJOCTadi IPYHTY, MPOTE IIe Ty Ke JOPOToO.
3aBiaHHs BuY€HUX, (axiBIiB 1 BUPOOHUKIB POCIUHHOI NPOAYKIi TMOJSArae B
MiHIMI3aIlii 3aTpaT Ha BUPOIIYBAHHS CUIBCHKOTOCTIONAPCHKUX KYJBTYpP, & OTXKE U
MiABUICHHS EKOHOMIYHOT e(EeKTHBHOCTI Trajy3i CUIBCBKOTO TOCIOJAapCTBa B
IIJIOMY.

bionorist Ta 370poB’s IPYHTIB, iXHIA XIMIYHUM CKiIaa OUIBIIOK MIipOO
3QICKATH BiJl MHKUBICHHA OIOCTHMYJSTOpAMH ISl TPYHTOBUX OpraHi3MIB 1
pociuH. 1{iHOBa moJiTHKa TOOPHUB HAa CHOTOAHIIITHEOMY PUHKY X0Y 1 KOHKYPEHTHA,
npote 6arato ¢pepmMepiB BIAMOBISIOTHCS BiJl HUX Yepe3 Te, 10 OUIBIIICTh 3 HUX HE
TUTbKA TOKCHUYHI, a W pgoporoBapTicHi. ToMy, moTpiOHa anbTepHATHBA UM
n00puBaM 1 JOCBiA MPOBITHUX KpaiH 3 PO3BHHYTHUM 1 MPOTPECUBHUM arpapHUM
CEKTOPOM Yy BHpIIIEHHI IUX NpoOJeMHMX MuTaHb. OJHE 3 TaKuX PIlICHb —
MIpeICTaBlICHUN Ha KOH(EPEHIIil, HaTypalbHUM, pinKuil 6iocTumynarop VitaZyme
(Bitazum) — u1st IpyHTOBHX OPTaHi3MiB 1 POCIHH, IO MICTUTh HU3KY O1070TTYHUX
aKTUBATOPiB, SKI € TOOIYHUMHU TPOJYKTAMU 3aMaTeHTOBAHOTO MPOIECY
depmenTariii. B oCHOBY IMX aKkTHBHHX DPEUYOBHH BXOIATh (EPMEHTH Ta IHIII
MOTYKHI CTUMYJISITOPU POCTY, Taki sIKk OpacHMHOCTEpOiAM, BiTaMiHU Tpynu B,

TPUKOHTAHOJ Ta 1HIII.
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BiTazuM — 4uM HE €IUHUN CTUMYJSTOP POCTY, KM BITHOBJIIOE IMYHITET
POCIIMHM Ta POJIOYICTh IPYHTY, 3aBASKU 30UIBIICHHIO KUIBKOCTI KOPHUCHOT
Mikpogaopu. IlepeBara Bitazumy HaJx NOpOAYKTaMHM Ha OCHOBI TyMarTiB 1
aMIHOKHUCJIOT, 1Ie OUTbII TpuBajia Jis micias BHeceHHs (He 10-15 nib, a came 60-80
116 Ha 03uMHMX 1 paHHIX sApux Ta 90-100 110 Ha Mi3HIX APUX KYIBTYpax).

Bitazum  30UIbIIye  MPOMYKTUBHICTH  TEXHOJIOTIH  BUPOLIYBaHHS
cuUTbChKOTOCTIOAApPChKUX KynbTyp Ha 10-20% Ta 3abesmedye J0IaTKOBE
HaaxomkeHHa 30-60 kr/ra Oionoriu"oro a3oty. OTxke, 3acTocyBaHHs Bitazumy B
TEXHOJIOT1i BUPOIIYBaHHS 03UMO] Ta SpOi MIISHHMII TapaHTy€e OTPUMaHHS 3epHa 3 —
1-ro knacy sikocTi. Bita3zum 3acToCOBYIOTH A1 00poOKU HaciHHA B HOpMI 0,5-1 11/T
Ta Jy1s1 00poOku pociauH Hopmoro 0,5-1 ni/ra.

Buxopucranus  VitaZyme y  KOMIUIEKCHI  cHUCTeMi  KepyBaHHs
CLTBCHKOTOCIIOIAPCHKAM BUPOOHHIITBOM JIOIOMOXKE (epMepy TOI0JIaTH HU3KY
BUpOOHMYMX TIpoOseM. Lle He momymicTchbke racio, el 010CTUMYIISITOP BXKE BCTUT
3apeKOMEeH/IyBaTu ce0e Ha arpapHOMy PUHKY HAIllOi KpaiHu, SIK JOCTYIHHH Ta
eeKTUBHUI HaTypajdbHUM Tpemnapat. [Ipo mo cBig4aTh BIATYKH B TOMY YHCIHI 1
NPUCYTHIX Ha KoH(epeHIi KEepiBHUKIB, BIACHUKIB, IUPEKTOpiB, (axiBIiB 1
arpoHOMIB MPOBITHUX arpapHuX (GpepMepChKUX TOCIOAAPCTB YKpaiHu, cepel SKuX
Uepkacbka JoCHiHA CTaHIlig OlopecypciB, NpHBATHE CUIbCHKOTOCIOIAPChKE
nianpueMctBo  «Anbda-Arpo»  (Xepconcbka  001.), TOB  «3maroma»
(KipoBorpaaceka 0011.), @I «®@opBapa» (Jlyranceka 06:1.), CTOB «bornaniBcbke»
(Uepkaceka o011.), 3AT «HBT VYpoxait» minpo3ain HXII, xommanis «Kepuemny,
COI" «3omoTa ociub» (Onecbka 0071.) i 1HIIII.

IoTpebda pociimHu y MaKpo- Ta MiKpoeJjieMeHTax

«lonyiiTe cBil IpyHT, 0O 1€ €JUHUNA LUIYHOK POCIMHUY», TaK 3BYUYUTH
adopu3M BIZOMOro BYCHOTO CBiTOBOro Macmrady mpodecopa AnpOpexrta. Ili
CJIOBa TIPO IPYHT MarTh B co0i, Tak Ou MOBUTH, BaroMme miarpyHts. 1llo6 3HaTH,
SKI TMOXHUBHI PEYOBUHU BHOCHUTH, B SIKIM KUIBKOCTI, @ TAaKOX MNEPIOJUYHICTH 1
METOMM IX 3aCTOCYBAaHHS, BAXJIMBO 3HATH MOTPEeOM POCIMHUA B KOHKPETHUX,

JIOKAJIbHUX, 3O0HAJBbHHX YMOBAX d4dIpOCKOCHUCTCMU. HaanKﬂaz[, 3a0e3IeUeHHS
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docharamu AJisi BUPOLIYBAaHHS MIICHUII HalBaxiuBimiuM € B nepin 40 1HIB.
[TosiBa >KOBTU3HU Ha JHUCTI CBIAYUTH PO HENOCTAdy CIpKH (S), MICIs BHECEHHS S,
npobiemu 3 (itodpToporo 3HUKaIOTh. CKpyU€Hi JUCTS KYKYpPYI3H TOBOPATH PO
Hectauy wMHKY (Zn). Kansmiit (Ca) 3abe3nedye MOPUCTICTh IPYHTY,
www.agroprod.biz 33 maruiit (Mg) — HaBmaku, 3MEHIIye TOPUCTICTh. BMICT mmx
JBOX €JIEMEHTIB CBIIYUTH TMpPO T€, HACKUIbKK KOM(OPTHO PpPO3BUBAIOTHCS
MIKpOOPIaHi3MU B IPYHTI.

He cekper, mo nimanomy rpyHTy HEOOX1HO OUIbIIIE MOXKUBHUX PEUOBHH,
Harnpukiag Mg moTpiOHO UIoHaliMeHIe BJBiUl Ounble, amke Ied XIMIYHUM
€JIEeMEHT YTPUMY€E HABKOJIO cebe BOJy, a BIATaK 1 3MEHIIYEThCS MOPUCTICTD
IpyHTy. Sk 3a3Hadae Hin KiHci, ieanbHO0 Nponopuiero AJis MilIaHUX IPYHTIB €
60% Ca i20% Mg.

[Tpodecop AnpOpexT 3BepTac yBary, o BaXJIMBO PO3YMITH, Y1 BU3HAYAEMO
BMicT ¢ochopy (P), po3umHeHoro y BOjl, UM B 3arajbHii Maci. BimbmiicTsh
dbepMepiB BU3HAUAIOTh PO3UMHEHUM Pocdop.

Bimomo, mo rpyHTiB 3 goctatHiM BMicToM Mifi (Cu) myke Majao B CBITI,
TOMY TMOTpiIOHO KOHTpOJIOBaTH BHeceHHs a3oTy (N), 00 3a HOro HaUIMIIKY
3HI)KYETHCS] BMICT Miji.

Cepen ycix Makpo- Ta MIKpOEJIEMEHTIB, HalBaroMimMuMH KOMITOHCHTaMH
rpyuty € Byrienb (C) 1 azor (N). OcHOBHa MeTa CUIBCHKOTO TOCIOJApPCTBA —
HaKOIMMYCHHS COHSIYHOI €Heprii, MepeTBOPEHHS COHAYHOI eHeprii y ByIJIelb uepes
dotocunTe3. COTYKH BYTJICIIO Yy IPYHTI — 1€ MEPEBaKHO OPTaHIuYHI PEUOBUHU —
PEIITKHA OpraHi3MiB, IPOJAYKTH iXHROTO MeTaboi3My Ta CO2, 110 BHAUIIETHCS 11T
qyac JUXaHHS OPTraHi3MiB 1 PO3KJIaJaHHs OpPTaHIYHUX PEUYOBUH B a€POOHUX YMOBaX.
Oxkcup kapoony (IV) pocnuHM MOTJIMHAIOTE JUCTAM 1 KOPEHEBOIO CHCTEMOIO IS
CUHTE3y OPTaHIYHHUX CITOJIYK.

[Tonagaroum B KIITHHY 3€JICHOTO JUCTS, okcu kapoony (IV) mpueanyerbes
10 akuenropa (ByrieBoa puoOynesonudocdar), 3 SKUM HPOJOBKYE MOAATBIINI
PyX 1 IepeTBOPEHHS. 3aBIsSKN (EPMEHTY allbJI0JIa3H, YTBOPIOETHCS MMPOCTUN IYKOP

— IJII0KO03a, a 3 HhOT'O — I[YKpo3a Ta KpoXxMalib. YacThHa CUHTE30BaHOI pEUYOBUHHU B
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IBOMY TIPOIECI TMEpPEeXOJUTh 3HOBY B aKIENTOp — TaK YTBOPIOETHCSA
caMOperyJbOBaHUN LMKITYHUM mpouec. [lani 3 ydacTio iHIIUMX (EPMEHTIB I[yKpH
NEPETBOPIOIOTECA Y OLIKM, KUPHU Ta IHIII OpraHIyHI PEYOBHHM, MOTPIOHI1 IS
KHUTTS POCITHHH.

MixkpooioJiorist IpyHTY

Baxxaemo, 110 imeanbHa KuciaoTHICTh (pH) cTaHOBUTH Ha piBHI 6,5, ane He
3aB)KM XOPOIIN oKa3HUK pH roBopuTh Mpo Te, M0 Ball IPYHT 30aJIaHCOBAHHIA.

[Ipodecop rpynroBoi mikpo6Gionorii Pobepr k. Kpemep 3 yHiBepcuteTy
mtaty Miccypi 3a3Hayvae, 110 JJisl TOBHOI[IHHOCTI IPYHTY HEOOX1JTHO, 1100 Y HbOMY
Oynu OakTepli, aKTUHOMILIETH, MIKOPHU3HI Ta IHIII TPUOKHU, 3EMJISHI UYEpB’sIKH,
MOpPCBKI  BoziopocTi Ta Oaktepiodaru (BipycHw). AJKe, pI3HOMaHITHICTb
MIKpOOpraHi3MiB HEOOXiJHA IPYHTY JUIsl HOTO MOKUBHOI 3JaTHOCTI, (hOpMYyBaHHS
mikpodiopu. I[Ipodecop Kpemep Takoxk kaxe, 110 BU3HAYEHHS O10JOTTYHUX
MOKa3HUKIB TPYHTY Ha IIOJi HE Ma€ YITKUX CTaHAapTiB. Y TpodiuIbHOMY
MIHICTEPCTBI BOHH OJIHI, Y €KOJIOT1B — 1HIII, TPOTE KOXKeH (pepmep Moke BUOHMpaTH
METOJH 1 HOPMH CaMOCTIHHO.

BaxnuBuM QakTopoM B arpoHOMii € TaKoXX BOJOTO30€peKeHHS |
yIIUIBHEHHS TPYHTY. Bojia 3amoBHIOE MOpHU Ta B TaKWK CIIOCIO YIIUIBHIOE TPYHT, 1
BiH MEHIIIE IMOIIKO/KYEThCS TEXHIKOK. 3aBIAaHHSAM arpapiiB € 3alOBHUTH IOPH
IPYHTY, 11100 3aTpUMAaTH BOJY Ha JIOBIIIE.

Hocnimkennst noktopa PoGepra Kpemepa cdokycoBaHo Ha BIUIHBI
MECTUIIM/IIB Ha HABKOJIMIIHE CEPEOBUINE Ta MOro TpaHCHOPMAIIiI0; B3a€EMOIIIO
MK MIKpOOaMHU-TIECTUIIUIAMUA Ta POCIMHOIO; OIIHKY PIBHA 3JI0pPOB’S TIPYHTY Y
CUTBCHKOTOCIIOTAPCHKUX CHUCTEMax Ta Ha macoBumiax; BmiMB ['MO KynsTyp Ha
eKoJIoriro Ta Oiosoriro IpyHTiB. DaxoBicTh 1 mpodecioHamisM npodecopa He
BUKIIMKAE CYMHIBY. 3a Horo tuieunma 32-piuHmid ctaxk MikpoOionora CmyxOu
Arpapuaux Jlocmimxens MinictepctBa Arpapuux Crnpas (USDA), BiH € aBTOpOoM 1
cniBaBTopoM 150 HaykoBuX cTateil, 17 KHMKKOBUX TJaB Toio. /o Toro *x, Toro
BiH — cepTU(IKOBaHUM EKCHEepT 13 IPYHTIB Ta 4jieH AMEpPHUKAaHCBhKOi Acoliamii

Arponomii 1 AMepukancbkoi CninibHOTH Hayku Byp’sHiB.
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Pobepr Kpemep mnpucBATHUB HHU3KY JOCIIKEHb IOPIBHAHO HOBOMY,
HaTypaJbHOMY O10CTUMYJISITOPY JUJISl IPYHTOBUX OPraHi3MiB 1 pociauH VitaZyme 1,
NEepEeBIPUBIIN HAa MPaKTULI, 3p0OUB BHUCHOBOK, LI0 BUKOPUCTaHHA BiTazumy mae
Kpaluil BIUTUB Ha POCIMHH, TOOTO MiABUILYE MOMYJIALII0 KOPUCHOT MIKpO(IOpH B
pusocdepi, mnporu aHaioriB. [ ooBHAa i#oro mepeBara y NOKpAIIEHOMY
dboTocuHTE31, CripusiHHI BUBUIbHEHHIO ByrJelto (C), a 1e, Sk yxe 0yJ0 3a3HaueHo,
rojIOBHa MeTa arpapiis.

IIle onHa Baroma mepeBara Haj IHIIUMH OIOCTUMYJIATOPAMH, L€ T€, IO
BiTazuM MokHa 3aCTOCOBYBATH 3a TEMIEPATypH HaBKOJMIIHBOTO cepenoBuiia 0—
5 °C, maromicth 1HII1 —3a t 810 °C.

3po3ymino, IO 3HAWAEThCS 0Oararo THX, XTO CKENTHYHO CTaBUTHCS J10
IHHOBAIlI{, 30Kpema, 1 B arpapHiil cdepi. CyMmHIBaTUCA MOXHA B MPaBIUBOCTI
pekiamu, MomyJsipu3allii ToBapiB 1 3ac001B, BAPOOHUKIB 1 T. ., @ CyMHIBaTUCS Y
JOCATHEHHSIX HayKU — HE po3yMHO. B cBiif yac akagemik [mis MeyHUKOB cka3as:
«JIrogHa 32 1OMOMOror HAayKM B 3MO31 BUIIPaBUTH HEJOCKOHANICTh CBOET
OPUPOIN.

lzop Hosax
Onybnikosano 6 sxcypuani «AepoEnimay

OBPOBKA HACIHHS COI

VY cyyacHuUX yMOBax, KOJU OUIBIIICTh BUPOOHUKIB HE MAIOTh MOXKIJIMBOCTI
3a0e3MeunTy JOCTATHIM PIBEHb BHUKOPHUCTAHHS JOOpUB, OCOOIUBO TOCTPO CTOIThH
MUTaHHS BIPOBAPKCHHS Y BUPOOHMIITBO HOBHUX EJIEMEHTIB, SIKi 30€epiraTUMyTh
pecypcu Ta TPUHAOMIB BHPOIIYBAaHHS 3e€pHOO0OOBHX KYJIBTYp 3 METOIO
MIIBHINCHHS BpPOXXAWHOCTI Ta IIOKPAIICHHS SKOCTI TpOAyKiii. B mpomy
BIJTHONICHH] HAJ3BUYANHO aKTyaJbHUM JJII BHPOOHHKIB € 3aCTOCYBAaHHS HOBUX
3aco0iB MiABUIICHHS BPOXKAWHOCTI: PETYJSATOPIB POCTY POCIHUH, KOMIUIEKCHUX
OakTepianbHUX A00puB Ta OlompenapaTiB. lle 1gae MOXIUBICTH CHPSIMOBAHOI
peryJsiiii mpoieciB poCTy Ta PO3BUTKY POCIHH 36pHOO0O0BUX KYIBTYp, 3aBISAKU

MOXJIMBOCTI BUKOPUCTaHHS (Ha BIAMIHY BiJl TpaAuUIAHUX TOOPHUB) SIK Y MEPIOL
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MEePeANnOCIBHOI MIATOTOBKU MaTepiay, Tak 1 AJid M03aKOpeHEeBOi 00pOOKU POCIUH
B ONTUMAJIbH1 (ha3u IXHBOTO PO3BUTKY.

[lepennociBauii 0OpOOITOK HACIHHA 3€pHOO000OBUX KYJIBTYp 1, 30KpeMa, coi
nependayae BUKOHAHHS TAaKMX 3aXOJ1B: 1HOKYJISIIIO HAaCIHHS, MPOTPYIOBAHHS Ta
00pOOKY CTUMYIISITOPAMH POCTY.

OcHoBa epeKTMBHUX iHOKYJISIHTIB ISl COI

OnHuM 13  OCHOBHUX NUISIXIB MIBUIIEGHHS MPOJAYKTUBHOCTI CO1 €
NepernociBHA HOKYIISIS HACIHHS MIKpOOHMMHM Npenaparamu (IHOKYJISTHTaMH) Ha
OCHOB1 akTMBHUX mmTaMmiB Bradyrhizobium japonicum, siki XapakTepu3yrOTbCS
MaKCUMaJbHUM TOTEHIIaioM a3oTdikcaiii. Hemomikom Ttakoro 3acoby € miBUaKa
3arubenb OakTepiii Ha TMOBEpXHI OOpPOOJEHOr0 HACIHHS Yepe3 BHCHXAHHS,
TOKCUYHY [0 JESKUX PEUOBMH HACIHHEBOI OOOJIOHKHM Ta KOHKYPEHIII0 emdiTHOT
Mikpodopu, ToMy 00poOJieHe 1HOKYJISIHTAMHU HAaciHHS Mae OyTH BUCISIHE BiApaszy
micis Oaktepusaliii. OcoOIuBO 1€ BaXXJIMBO HA THUX I'PYHTaX, J€ COI BHUPOIIYIOTh
yrepiie, abo TpUBAJIMiA Yac HE BUPOLTYBAIIH.

B3aemonis 6000BuUX pocimH Ta OynpOOYKOBUX OakTepiii HOCHTH
cnenuiyHUN XapakTep, M0 MPOSBISETHCSA Y 3JaTHOCTI KOMIUIEMEHTAPHOTO BUAY
pu300iii  1H(}IKYBaTH Ta YTBOPIOBATH AaKTUBHI OyJbOOYKM Ha POCIMHAX
BIMOBIMHUX Tpyr. @DopmyBaHHS Oyab004OK € pe3ynbTaTOM JIBOX TICHO
CKOOPJMHOBAHUX IIPOIIECIB: OPraHOTCHHUH MPOIIEC, AKUH PO3BUBAE OYIbOOUKOBUIMA
opras i Horo TKaHWHU, Ta IHPEKIIMHUN MPOIEC, TKUMA IHTYKYETHCS OaKTEPIAIbHOIO
KOJIOHI3aIli€r0. YTBOpEeHHs Oynh004OK 1HAYIHOETbHE Ta BKIIOYAE B ceO€ MIBUIKY
AKTUBAIIII0 KOPEHEBUX KJIITHH €MiIEPMICY 1 TIEPUITUKITY.

Bynb0ouku — 1€ HOBOYTBOpPEHHIl OpraH pOCIIMHH, CKJIAJOBHUMH SIKOTO €:
iHbiKOoBaHI OaKTepisIMM TKaHWHHU, J€ BiIOyBaeThcs (QiKcaliss MOJEKYISIPHOTO
a30Ty;, TPOBINHI TKAHWHH, Yepe3 SKi HAAXOASITh POCIWHHI (OTOACHMIUIATH Ta
BUHOCSITCS MPOMYKTH a30T(iKcallii; MepucTeMa, 3aBIsiKi K BiIOyBa€ThCS PICT
OynbOOUKH.

OnuHUBIIUCH MOOAM3Y HACiHHSA a00 B puzocdepl MPOPOCTKIB 1 AOPOCITUX

pociuH, Oynb004YKOBI OakTepii MOXKYTh MIJJABATHCS CYTTEBOMY BIUIUBY
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010JIOTIYHO AaKTHUBHUX pEYOBHH, IO BXOAATh JO CKJIaAy €KCYAaTiB POCIHH.
@dI1aBOHOIAM, SIK1 € Y BUAUICHHSIX HACIHHA 1 KOPIHHA, 3[1aTHI 1HAYKYBaTH nod-reHu
pu300iif, HeoOxigH1 s ¢dopmyBaHHS 0000BO-pu3obiambHOro cum6io3y. Lli
PEUOBMHU BIUIMBAIOTh Ha XEMOTAKCHUYHY Ta POCTOBY aKTHUBHICTH OYyIhOOYKOBUX
Oakrtepiii. BubipkoBiCTh B3aeMO/I1i CUMOIOHTIB 3/IMCHIOETHCA Ha pPaHHIX eTamax 1
BAXJIMBY pOJib Yy IIbOMY IPOLIEC] BIIrparOTh JEKTUHU POCIMH Ta JIOKAII30BaHI Ha
NOBEpXHI nosicaxapuan 0yiap0oukoBux 6akrepiil. [louatok yTBOpeHHSs OyI1b0040K
NOB’S3aHUA 3 TEPIOAOM TOSIBM MEPIIMX JUCTKIB, TOOTO 3 TIOYaTKOM
(OTOCUHTETUYHOI AISNIBHOCTI POCIUH. JIMCTKH € OTHUM 13 BUpIIIAIbHUX (HaKTOPIB
y Tpolieci yTBOPEHHs 0yIb0040K, OCKUIBKM BOHM JAal0Th €HEPreTUYHUI Martepiad,
HEOOXITHUM SK POCIUHI, TaK 1 MIKpoOpraHizMam. Y pe3ysibTaTi BIUTUBY OyJIbOOYOK
Ha PICT 1 PO3BUTOK POCIIMH, y4acTh iX y Mpoliecax (ikcailii a30Ty MoBIiTps COpUsie
OimbIl  OBromMy (YHKI[IOHYBAaHHIO JINCTKOBOTO amapary W HarpoMaJKCHHIO
OpraHiYHUX PEYOBHH, 30KpEMa a30THUCTUX CIOJYK, CIOYATKYy y BEreTaTUBHHX, a
NOTIM Yy PENpOAYKTHUBHUX OpraHax coi. Y BapiaHTax 3 IHOKYJAIIEID 3HAYHO
30UTBIIYETHCA KUIBKICTh Oynb0OYOK, iXHS Maca, HITPOT€Ha3HAa aKTUBHICTD,
MOCWIIIOETbCS  HAKOMMYEHHS BETeTaTUBHOI MacHh POCIUH, 3POCTAa€ BMICT
BOJAOPO3UYMHHOrO Oinka B JauCTKax coi. IligBuieHHs piBHA a30TQIKCYyrOUOT
AKTUBHOCTI CHMOIOTHYHOTO amapaTty B POCIHH 3 IHOKYJISIIEI € HACIiIKOM
MOCHJICHHSI MOYJIAIINHOT 3/IaTHOCT1 pHU300ii.

Opnak, mo6 IOCATTH BUCOKOI Bimjadi BiJ 1HOKYJSAIi, MOTPIOHO HE TITbKU
migiopatu AKICHUW Tpermapar, a W 3a0e3nmedyuTH ONTUMalbHI yMOBH TS
KUTTENSITBHOCTI  OakTepi. Sk BimoMo, Oynbp0oukoBi OakTepii Halkparie
MPAIOIOTh HAa MyXKUX IpyHTax i3 BosoricTio 40—80% Bia MOBHOI BOJIOTOEMHOCTI,
a ONMTUMAaJIbHA TEMIIepaTypa IPYHTY JIJIsl PO3MHOKEHHS OakTepiit cTaHOBHUTH Bij 10
no 28 °C. OpHi€el0 13 OCHOBHMX MPUYMH 3MEHIIEHHS AaKTUBHOCTI 0000BO-
pu300iaIbHOTO CHUMO103y € peakilis TPyHTOBOTo po3uuHy. [ns OimbmiocTi BUAiIB
Oynr00ukOBHX OakTepili onTuManbHe 3HadeHHs pH y mexax 6,5-7,5. 3a pH 3,5
rUHYTh OakTepii Bcix wmTamiB puso0i, 3a pH 4,5-5,0 1 8,0 ixuiid pict

3aTPUMYETHCS.
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Oxkpim 3a0e3neyeHHs MOJICKYJIIPHUM a30TOM atMoc(epH, CKIATOBUMHU, 1110
BIUIMBAIOTh HA PICT Ta PO3BUTOK POCIHMHH, € 3JAaTHICTb OaKTepill MpOayKyBaTu
pEYOBUHM  (ITOTOPMOHAIBHOT MNPUPOAN (AYKCHMHHM, LIUTOKIHIHM, T10EpesiHu,
abciu3oBa Kuciaota Toulo). OcobirMBOro 3Ha4YeHHS (PITOrOpMOHM HAaOYBaIOTh
y B3a€EMOBIJTHOCHHAX BUIIUX POCIUH 1 MIKPOOPTaHi3MiB, 30KpeMa, CTAHOBJIEHHI Ta
¢yHKIIOHYBaHHI 0000BO-pU300iasIbHOrO CcUMO103y. IHOKyJALiA HACIHHA COI
azotdikcyrounmu Oaktepismu Bradyrhizobium japonicum cympoBOIXYy€eTbCs
30UTBIIEHHSIM MYJY LMTOKIHIHIB, 30KpeMa 3eaThHy W 3eaTHHpuOo3uuay, Sk y
KOpPEHSX, TaK 1 B KOpeHEeBUX Oynb0OUYKax Ha MOYATKOBHX eTamax (OpMyBaHHS Ta
GyHKIIOHYBaHHS 6000BO-pHU3001aIbHOTO CUMO103y. AKTUBHUI CUHTE3 riOepesniHiB
pu300isiMu  cripusie e(EeKTHUBHIIIOMY MPOLECY CTAaHOBJICHHS 1 (DYHKI[IOHYBaHHS
06000BO-pU3001aTLHOTO CUMO103Y.

30inburyiiTe peHTA0CIBHICTD €Oi 3 OionpenapaTaMmu KOMIJIEKCHOIL il

Bapro 3a3HauuTH, 110 BHUKOpHUCTaHHSA OlompemapaTiB Ha  OCHOBI
crenudigHUX OyIH00UYKOBUX OaKTepid cOi MPU3BOAUTH A0 YTBOPEHHSI MICIIEBUX
nomyysid coi. HasBHICTP KOHKYPEHTO-CHPOMOKHHUX CIIOHTAHHUX TOMYJISIIN
pHU300iii y MICIIIX BUPOIITYBaHHS — II€ TOTSHIIIHHUNA O6ap’ep sl IHTPOYKIIT HOBUX
BHCOKOC(EKTUBHUX IITAMIB y arpolleHO3u. 3a Takoi cUTyallli epeKTUBHUM MOXKE
BUSIBUTHCS 3aCTOCYBaHHs OilonpenapaTiB KOMIUIEKCHOT Jii. OCTaHHIMU POKaMU IS
THOKYJIALIT HACIHHS CcOi B YKpaiHi BUKOPUCTOBYIOThH MpenapaT KOMIUIEKCHOT aii,
AKi MICTSITh HE Jumie Oynp0oukoBi OakTepii, po3mMHOXeHI y Topdi, a W
(1310710T1YHO aKTUBHI PEYOBHHH 010JIOT1YHOTO TTOXOKEHHSI.

bionpemapatn komruiekcHOi fii 3a0e3MedyroTh MIIBHUINCHHS aKTHUBHOCTI
dbepMeHTy TIIyTaMiHCHHTETa3W SK OJHOTO 3 OCHOBHUX (EPMEHTIB a30THOTO
0OMiHY, IO OB’ 3aHO SIK 3 BUCOKOIO a30T(IKCYIOU0I0 aKTUBHICTIO OYIH00UY0K COi,
TaK 1 MO3UTUBHUM BIUTMBOM (Pi310JI0TIYHO aKTUBHUX PEYOBHH, OCOOIMBO MOXITHUX
IMTOKIHIHY B CKJIaJi OlompemnapaTiB. BogHodac crioctepiraeMo 301TbIIEHHS BMICTY
BOJIOPO3UYMHHOrO OUIKa B JIMCTKAX COT1 MOPIBHSIHO 3 pOCIMHAMU 0e3 OakTepu3ailii.

3acTOCOBYIOYM KOMILIEKCHI Olompernapary, HaBiTh 32 HEBAAIOI 1HTPOLYKIIIT

BUPOOHUYOr0 MITaMy, B CKJIAQJHUX €KOJOTTYHMX YyMOBax Ta 3a ICHYBaHHS IILIbHOI
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abopureHHoi monyJAnii O0yabOOUKOBHX OakTepiid, nepeAnociBHa OakTepu3alis
HACIHHS COi BCE K TAaKH € JOIUIBHUM 3aXO0JI0M.

Yno0peHHs1 €Ol — HOBI miaAXxoau

3a HEIOCTaTHBOTO POCTY OyILOOUYOK Ha KOpEHSAX pOoCIuH (MeHie 5
IIT./pOCIIMHY) Ta 332 BUPOILLYBAaHHS BUILKX 32 MPOJAYKTUBHICTIO COPTIB €PEKTUBHUM
€ TMIDKUBICHHS POCIMH OakTeplaJbHUMU J00pHBaMU 3  MIHEpaJbHUMHU
KOMIIOHEHTaMu. BigmideHo cuHepreTuuHui eeKT BiA J0AaBaHHS A0 IHOKYJISIHTY
OakTepiaIbHUX AOOPHB, SIKI MICTATh MIKPOOPTaHI3MHU 3 PI3HUX TaKCOHOMIYHHMX
rpyn 1 MiHepaiabH1 KOMIOHEHTU. OCOOJIMBO MIUPOKI MOKIMBOCTI B IbOMY HaNpsMi
BIIKPUBAEMO 3a BUKOPUCTAHHS acCOIlIaTUBHUX OakTepii — ¢iKcaTopiB a3oTy
Azospirillum, Azotobacter, Clostridium, Klebsiella, Pseudomonas, Herbaspirillum,
Beijerinckia, Achromobacter, Bacillus, Enterobacter. Ha yTBOpeHHs1 0ynbp0040K y
0000BUX pocnuH To3uTUBHO BIUMBae (Qocdop. Came dochop axTUBIZyE
TSTBHICTE OakTepiit, mo (¢QIKCYIOTh a30T, 1 MOCHIIOE PICT OG0O00BOT POCITHHHU.
Bbakrepii pony Azotobacter i Agrobacterium, mopsiia 13 ¢ikcaiiero a3oTy, 37aTHI
MoOuTi3yBatH ocdop 13 BaXXKKOpo3unHHUX HeopraHodocdartis. i1 HOpMaIbHOTO
PO3BHUTKY 0000BHX BEJIMKE 3HAUCHHs Mae 3a0e3rnedeHHs ix kamiem. Ilin BrumBom
KaJIfO MiJBHUIIYEThCS BPOXKAMHICTD 1 AKICTh HACIHHS CO1, TOJI1 SIK 32 MOT'0 HECTayl B
IPYHTi, YTBOpEHHsI 600iB BiOyBa€eThcs CJIab0 Ta 3aTPUMYETHCS iXHE JOCTHUTAHHS.
HalicnpusTiuBini yMOBH ISl POCIIMH, KOJIU IPYHTH J00pe 3a0e3medeHi KarieMm 1
MaloTh MOPIBHAHO HEBUCOKHM BMICT pocdopy. 3a 3HauHOT MepeBaru B CEpeIOBUIII
dochopy Ham KamieMm, picT 1 PO3BHTOK POCIHMH COi 3aTPUMYETHCS, 3HHKYETHCS
3aCBOIOBAHHS 30Ty 3 MOBITPSI Ta PI3KO MPUTHIYYETHCS YTBOPEHHSI 3€pHA.

Peryasitopu pocTy i a0COJTIOTHOIO COEBOT0 MAKCUMYMY

OmauM 13 pe3epBiB 30UIBIICHHS BPOXKAWHOCTI COi € PETYIATOPH POCTY
POCIIHH, SIKI TTOPS 13 €KOJIOT1YHOIO OE3MEUHICTIO € HAHOUIBIII €KOHOMIYHUMH 1 HE
noTpeOyIOTh JO0JATKOBHX MAaTepiaibHUX pecypciB. MacoBe BHKOPHUCTAHHS
PEeryJISITOPIB POCTY CTaJl0 MOKJIMBUM ITICJS CTBOPEHHS IpermapaTiB Ha OCHOBI
aHAJIOTIB MPUPOJHUX 1 CUHTETUYHUX JIIOYMX PEUOBUH, SIKI OUIbII CTaOUIbHI B

OpraHi3Mi Ta MarOTh MPOJIOHTOBAHUM BILIUB. Jl0 TPy peryasiTopiB pocTy POCIUH
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HaJeXaTh MpenapaTyd Ha OCHOBI PI3HMX aKTUBHUX CKJIaAHMKIB. Lle Hacammepen —
Ha OCHOBI (p1310JIOTTYHO aKTUBHUX PEUOBUH, aKTUBATOPIB POCTY POCIIMH, TAKUX K
ayKCUHHM, T10€pesliHi, LUTOKIHIHM, €TUJIeH, a0ClU30Ba, apaxijOHOBA, SHTapHA,
caJiIuMiIoBa KHUCIOTH, ToJicaxapuau, OpacuHoctepoinu, (enomu. Hampuxnan,
OpacUHOCTEPOiM BCTYMAIOTh Yy B3a€EMOJIII0 3 TOPMOHAMHU POCIWH, 30UIBIIYIOTH
BMICT a0CLIM30BOi KHCJIOTH Ta BMICT ayKCHHIB, TiO€peniHiB Ta LMUTOKIHIHIB, IO
MO3UTHUBHO BIUIMBAE HA BPOXKAWHICTH 1 HOTO SKICTh. 3aCTOCYBaHHS PETYNATOPIB
pPOCTY CIIpUSsi€ MPOLIECY IHTPOAYKIIIT COT HUIAXOM 3MIHK MOP(OJIOTTYHOT CTPYKTYPHU
pociunau. [Ipu bomy 3abe3rneuyeThess OUIBIT APYXKHS MOsIBA CXO/I1B, 3MEHIIICHHS
KUTBKOCTI TPUTHOOJEHUX POCIWH, MPUCKOPEHHS (OPMOYTBOPIOIOYMX MPOLECIB
(TPUCKOPEHHST MIBHIKOCTI Ta POCTY, PAaHHE CTapiHHS JHUCTS), IO MPUBOAHTH IO
CKOpOYEHHS TepioAy Bereralii coi, CKOpOYEHHS MOBXHH MDKBY3JIB, PO3MIPIB
mucTts. Le 3a0e3nedye OUTBIINN NPUIUIMB ACUMUIATIB Y 600U, 110 MIABUILYE SKICTh
HACIHHEBOTO Matepianmy. Perymaropu pocTy 3MEHIIYIOTh  a0OpPTUBHICTH
reHepaTUBHUX OpPraHiB, a OTXKe, 30UIBLIYEThCS YHCIO MPOIYKTUBHUX BY3IIB.
VYHacniok — MiABUITYEThCS KUIBKICTh Ta Maca c(h)OPMOBAHOT'O HACIHHS 3 OJMHHUITI
3aiiMaHoOi POCIMHOIO IOl B cepenHboMy a0 15%. Bukopucranus (peHOIbHUX
CTUMYJISTOPIB TO3UTUBHO BIUIMBAaE SK Ha KUIBKICTh 000iB, Tak 1 macy 1000
HaciHuH. OJHAK, 3aCTOCYBaHHSA PETYISTOPIB POCTY POCIUH Ma€ IMO3UTHBHHM
PE3YNIbTAT JIUIIE 32 YMOB JTOTPUMAHHS OCHOBHHX BUMOT T€XHOJIOT1i BUPOITYyBaHHS
KyJIbTypH, TOOTO KOJIM pOCIUHA 3a0e3edueHa BciMa HEOOXITHUMH YMOBaMH ISt 11
PO3BUTKY.

Cepen XIMIYHMX PEYOBHH, SKI 3aCTOCOBYIOTh JUIS  IiIBUIICHHS
MPOyKTUBHOCTI POCIIMH, BAKIIUBE MICII€ TIOCIIat0Th (i310JI0TTYHO aKTUBHI (popMHU
T'YMIHOBUX KHCIIOT. BCTaHOBIICHO, IO T'YMIHOBI KHCJIOTH TO3WTHBHO JIFOTh Ha
POCIHMHY 3aBJISKH ayKCHUHAM, K1 PEryIIOI0Th PICT 1 PO3BUTOK POCIHNH, MOCHIIOIOThH
PO3BUTOK KOPEHEBOi CHCTEMH Ta HAJ3€MHOI MacH, BIUIMBAIOTh Ha (POTOCHHTE3 1
yTBOpeHHs xjopodiny. Banosuii 30ip npoteiny 3poctrae Ha 15-33%, a KUIbKICTb
Oy1r004Y0K Ha KOPEHEBIN CUCTEMI pOCIHH 30uThITyeThCst HA 20—23%.

IIporpyiiHukH — KJIHOYOBUI (aKTOP CTIHKOCTI €Oi 10 XBOPOO
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Cepen OaraTbOX 4YMHHUKIB, 0 BHM3HAYalOTh CTIMKICTH COI JO XBOpPOO,
BOXJIMBE 3HAYCHHS MAlOTh YMOBH POCTY Ta PO3BUTKY POCIHH COi B MpOIECi
OHTOT€HE3y. 3a 3MIHM TUX YU IHIIUX YMOB MOJKJIMBO PETyJIIOBAaTU CTYIIHb
ypaKeHHSI TIOCIBIB XBOpOoOamMu. Y KOMIUIEKCI 3aXO0J1B 3aXUCTy COi Bijl 30yJHUKIB
XBOpPOO, 1O TepedaroThCsl dYepe3 HaCiHHS, BaXXIWBAa POJb  HAJICKHTH
nporpyiHukaM. lle mae MOXIMBICTD 3HUIIUTH 1H(MEKIII0 HAa HACIHHI, 3aXUCTUTH
fioro mix Yac mpopocTaHHsS Bil TPYHTOBUX MAaTOTeHiB. BakiamBo BiA3HAYMTH, IO
CHUIbHE 3aCTOCYBaHHS 0Oararbox (QYHTIIMIHUX OPOTPYWHHUKIB Ta I1HOKYJISHTIB
HENPUITYCTUMO, OCKUIBKM OUIBIIICTh 3 HHUX TOKCHYHI JJIsi a30TO(]IKCYOUnX
OakTepiil. PexomennoBane MOCITITOBHE 3aCTOCYBAaHHS IHOKYJISIHT1B
3 QYHTIIUAHUME TPOTPYHHUKAMU 3 iHTepBaioM y 7—10 110 micist mpoTpyroBaHHS
a00 HaHECEHHS 1HOKYJSIHTY 0e3MmocepeIHbO Mepe1 CiBOOIO.

I'pamoTHe  3acTocyBaHHS  OakTepialbHUX  TNpemapariB  Ha  OCHOBI
PICTCTUMYJTIOIOUUX PHU300aKTEpid SK €JIeMEHTa EKOJIOT1YHOro 3eMJiepoOCTBa B
TEXHOJIOT1IX BUPOIIYBAaHHSA COi 3a0e3mneuye:

- 30uIpIIeHHs (ikcallii aTMOoc(hepHOro a3oTy Ta HMOro HAIXO/KEHHS B
POCJIMHM, 3aBJIsIKA (PYHKIIIOHYBaHHIO OaKTepiaibHOT HITPOTeHA3H;

- TpaHc(opMaIlito BaXKOPO3UYNHHHUX CIOJYK (Pocdopy B JIETKOIOCTYIHI, 3a
JIOTIOMOT 010 OakTepiaibHUX (ocdaras;

- TIJIBUIIICHHS aCUMUIALIT HITPATIB, CIPUYUHEHE aKTUBHICTIO OaKTepiabHO1
HITpaTpeyKTa3u;

- CHHTE3 MIKpOOpraHizMamMu (i310JOTIYHO AaKTUBHUX PEUOBUH, Kl
3MIIACHIOIOTH MIPSIMY TOPMOHAJIBHY PETYIIAII0 POCTY POCIIHH.

Konomieys FO.B., 0okmop cinbcbko2ocnodapcvKux HAyK, OOYeHm
Hayionanvnuti ynisepcumem 6iopecypcie i npupoooxopucmyearHs YKpainu
byyenxo JL.M., kanouoam 6ionociunux nHayx, ooyeum Incmumym mikpoobionozii i
sipyconoeii im. J[.K. 3a6onomnoco HAH Ykpainu

Onyonixoeano 6 scyprani «AepoEnimay
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MIKPOCKOITIYHA BYJIOBA ABAHAJLSTUNAJIOl KUIIKH!
M’SICHUX KYPUYAT 3A BILIMBY KOPMOBHUX JOBABOK 3
MOPCBLKHUX I'IJIPOBIOHTIB

[lepciekTUBHUM JKepesoM 30aradyeHHs KOPMOBUX PaliOHIB MOKUBHUMH 1
010JI0T1YHO aK-TUBHUMH PEYOBHHAMU € MOPCHKI OpPraHi3Mu —T1Ip0OIOHTH, a TAKOK
MPOJYKTH 1 BIAXOJU iX MEPBUHHOI EpepoOKu. Sk mpaBuiio, BOHU OaraTi HIHHUMHU
pPEUOBU-HAMH ISl ClTBCHKOTOCMONAPCHKUX TBAapWH, SIKIi B KOpMax HAa3eMHOTO
MOXOJIKEHHS BIZICYTHI, 800 MICTAThCSI B HE3HAYHIN K1IbKOCT1. TakuMu KOPMOBUMU
no0aBKkaMu MOXYTb OyTH MOPCHKI Millii, HNPOAYKTH iX MEepepoOKH, a TaKoxkK
MOPCBK1 BOJIOPOCTI.

Ctynku MiJlii MICTSATh BEJIMKY KUIBKICTh KaJlbI[II0 Y BUTJISAAI KapOOHATY, 1110
n00pe 3acBOIOETHCS OpPraHi3MOM TBapWH, a TaKOX 1HINI MiHEpalbHI PEYOBHHHU.
BHyTpimHiil BMICT Miiil — M'iCO MICTUTh 3HAYHY KUIBKICTh MPOTEIHY 1 BITAMIHIB
1 TOMY HOTrO MOKHa BUKOPUCTOBYBATH B SIKOCTI KOPMOBO1 J100aBKU. AJie 3 OTJISALY
Ha Te, UI0 MiJl€BE M'ICO € IIHHUM XapuyoOBUM MPOAYKTOM Jisi JIIOAWHH, BH
KOPUCTOBYBAaTH MOTO B TOJIBJII TBAPUH € €KOHOMIYHO HE BUTIIHHUM. J[OIUTLHUM €
BUKOPUCTaHHS B SKOCTI CHPOBHUHM JJII BUTOTOBJICHHS KOPMOBUX J00aBOK 3
MOPCBKHUX TiApPOOIOHTIB BIAXOMIB iX IEPBHHHOI NEpPepoOKH (sKa TOJIATae B
COPTYBaHHI 1 OYMCTIIl BiJ MICKy 1 Myly) — iX CTYJIKH 1 ApiOHI Mimii, a TaKoxX
MOPCBKI BOJOPOCTi. MOPCHKI BOJOPOCTI € HAUOUIBII «BPOKAWHUMUY» POCIMHAMU
MOpS 1 IIHHUM TPOJYKTOM JUIS TOJIBII CLILCHKOTOCIIOAAPCHKUX TBapuH. 3a
BMICTOM MOXXHBHHUX PEYOBHH 1X MOXHA MPUPIBHATHU JI0 SIKICHOTO CiHa abo, HABITH,
3epHa. 3aJIe’)KHO Bix BUAY, BOHH MicTaTh 4,4—11,4 % mnpoteiny, 0,6-3,5 % xupy,
3,2-27,6 % ximiTkoBuHH, 33,4-65,9 % 06e3 a30THUX SKCTPAKTUBHUX pedoBHH, 11,3—
38,5 % — wmiHepanbHUX pedoBHH. KpiM TOro, MOpPCHKI BOJOPOCTI € Oaratum
JHKepesIoM MOy 1 IHITUX MaKpo- 1 MiIKpOEJIEMEHTIB.

OnTtumansHOIO (GOPMOI0 KOPMOBHUX JT00ABOK 3 TaKMX TiIPOOIOHTIB € MacTH,
SIK1 CKJIQJAIOThCS 3 JAPIOHO MEJIEHHUX YAaCTHHOK MiAid 1 BojgopocTei. OmHuUMH 3

Takux J00aBOK € MiHepajbHa KOpMOBa J00aBKa (MaTeHT YKpaiHM HAa KO PHUCHY
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Mozenb Ne 34634), o MiCTUTB po3MelieHi cTylku YopHoMoperkux Miait (Mytilus
galloprovincialis) 1 MOpceky Boay 1 OLIKOBO-MiHepasibHa (TaTEeHT YKpaiHu Ha
KopucHy mozenb No 42687), mo MICTUTh PO3MEJIEHI CTYJKH BEIUKUX 1 Tila
ApiOHUX  MIAIM, BIAXOAM MOpPCHKUX BojopocTel durodopu pedpuctoi
(Phyllophora nervosa) 1 MOpCbKY BOJY.

KumkoBa MopdoJIoris € TOMOBHUM TMOKA3HUKOM 37I0POB’Sl KHUIIECYHHKA, IO
XapaKTepU3y€eThCs, Yy TMEpIIy dYepry, BUCOTOK BOPCHHOK 1 TIMOWHOIO KPHIIT.
Bucoki BOpPCHHKY KOPEITIOIOTH 13 TTOKPAIICHHSIM 3JI0pPOB’sI KUIICYHUKY. SIK Bimomo,
JBAHAIITUTIANA KHIIKA y TPOIEC] TPaBICHHS BUKOHYE HAJI3BUYAHHO BaKIUBY
¢ynkuito. BoHa perysiaioe MOTOPHY 1 CEKpPETOPHY MISTIbHICTh YCHOTO TPaBHOTO
KaHaly, € MICIIEM, JIe 3YyCTPIYalOThCsl TPaBHI NUISXU NITYHKA, KAIIEYHHUKA, BUBITHI
NPOTOKHU MEYIHKHU 1 MIIUTYHKOBOI 3aJI03H.

Mertoro J0CHiPKeHb OyJlI0 BU3HAYUTH OCOOJUBOCTI TICTOJIOT1YHOT OyaOBHU
JBAHA I TUIANOL KHIIKU KypuaT-OpoisepiB 3a BAKOPUCTAHHS KOPMOBHUX J100aBOK,
BUTOTOBJICHUX 3 MOPCHKHX T1JIpO 010HTIB — MIHEPAIBHOT 1 O1UIKOBO-MIHEPATILHON.

Jlocminu mpoBeneHo Ha KypuaTax-Opoiiepax kpocy «Pocc 308». Ynpomosxk
EKCIIEpUMEHTY MTUlg Oyfla KIiHIYHO 370poBoto. Kypuatam 3rooByBaiu
ctanaaptauil komOikopMm 3rigHo 3 JCTY 4120-2002, namyBanu 3 Hi MEIbHHUX
noiok. Kypuara mepmioi (KOHTPOJBHOI) Tpynud OTPUMYBAIM JIMIIE OCHOBHHUM
pamion. Kypuaram pgpyroi 1 Tperhoi apochmimaux Tpyn 3 21 go 62 nobu
BUPOIIYBaHHA JIOJAaTKOBO JO HBOTO 3TOJOBYBaJM MiHEpajdbHy 1 OUIKOBO
MiHEpaJIbHY KOPMOBY J00aBKy 3 MOPCBKHX TiApo OIOHTIB y KibKOCTI 7 % BiA
Macu kopMmy. Jiisg mocmipkeHb Bin 3-X TOJiB Kyp4aT 62-1000BOTO BIKY 3 KOXKHOI
IpyNu BiIOMpaid CepeHIO NUISHKY ABAHAAIATUNIANOT KUITKA. OTpUMaHi KyCOUKH
dikcyBanu B 10%-My po34nHi HEWTpamsHOTO (HOpMaTiHy 1 3aIMBaiy B apadiH.

JIJist BUTOTOBJICHHS TICTOJIOTIYHHUX TpenapatiB mapadiHoBi 3pi3u TOBIIUHOIO
5-7 MKM 3a0apBiIOBaJIM TEMAaTOKCHUJIIHOM 1 €O3MHOM, a TakKoX 3a Maopi.
Busznauennss MophoOMETpUYHUX MapaMeTpiB MIKPOCTPYKTYpP KUIIKHU 3A1MCHIOBAIU
3a JOMOMOIOK0 OKYJISIpHOI CciTkU 1 mporpamu ImageTools 3,6. Ilnomy nmoBepxHi

BOPCHMHOK BHU3HAYalU 32, NIUIBHICTh KPUIIT 1 BOPCUHOK — 3 IEPEPAXyHKOM Ha
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1 MM 3pi3y cTiHKHM KUIIKU. OLIHKY JOCTOBIPHOCTI PI3HMII OKA3HHUKIB IPOBOIWIH
3a kputepiem Ct’roieHTa.

Ha nouatky pocniny cepenHs maca Tina KypyaT 20-TH J10OOBOTrO BIKY
cranoBuna 322,4+8,3 r (n=80). 3rogoByBaHHS KOPMOBHUX J00aBOK CIIPHSIO
30UIBbIICHHI0O Macu Tina OpoitiepiB. Y 60- mo6oBomy Biii(n=73-76) maca Tina
KypyaT KOHTPOJIbHOI Tpynu cTaHoBuia 2722,7+23,2 r, mepuioi JOCIIIHOT —
2819,7£27,2 r, npyroi — 2862,8+23,9 r, 1110 MOPIBHAHO 3 KOHTpoJieM Oyjio OibIie
Ha 4,1 % (p<0,01) 1 5,2% (p<0,01) BignoBigHO.

SIx BiOMO, JBaHAAUATUIIANA KHIIKA 3aliMae IEHTpalbHE TOJOXKCHHS B
KALIEYHUKY 1 BUIPIZHSAETHCS BiJ IHIIUX YHIKQJbHUMHU 1 CKIQJAHUMH (GYHKUIAMH.
CaMe 1 KUIIKa € 30HOI0 3 HaWOUIBII BHUCOKOK TMEHCMEKEPHOIO aKTHBHICTIO,
HaWOUIBIIMM BMICTOM amyJOIMUTIB PI3HOTO THUMY, II0 OpPraHi3y€e CEKPETOpHY 1
MOTOpHY (YHKI[IFO BCHOTO TPaBHOTO KaHAIy 1 XapaKTePU3YEThCS BHUCOKOIO
CKJIQJTHICTIO OpraHi3allii HGpBOBOTO arapary.

HiameTp ABaHAAIATUIANOI KAIIKA KypyaT MEPIIOi 1 APYroi JOCHIIHUX TPYIl
O0yB OuteuM Ha 18,0 1 13,1 % (p>0,05), ToBmwuHa cTiHKK — Ha 6,6 1 7,4. ToBmuHa
cnu3oBoi oOosoHku Oyna Outbmoro (p>0,05) wa 3,1 1 6,9 %. Sk cBiguaTh
pE3yNbTaTH BU3HAYEHHS BUCOTH BOPCHUHOK, TNIMOWHU KPUIIT, TOBIIMHU M’ S30BOi
IJIACTUHKKA 1 IIJICIM30BOI OCHOBH, IOTOBIIEHHS CJIM30BOI OOOJIOHKH CTIHKH
JBaHAIATUIIATIO] KHUIIKK KypdyaT JIOCHITHUX TpyH BiIOyJIOCHh IEpeBaKHO 3a
paxyHOK OUTBIIIOT BUCOTH BOPCHUHOK. Y TTHIII MEPIIOi JOCIITHOT TPy BoHa Oyia
oinpmoro Ha 3,1 %, apyroi rpynu — Ha 15,5 % (p<0,05) i ctaHOBHUIIA BiAMOBITHO
583,4+23,6 1 640,1+23,6 mxm. [llupuHa BOPCHMHOK KUIIKH y KypdyaT IOCITITHHUX
rpyn Takox Oyna Ourbiioro, BimmoBimHo Ha 28,4 (p<0,05) i 23,2%. BignoBigHo
JI0MA TTOBEPXHI BOPCUHOK JBAHAIIATUIIATON KUIIIKA OpPOUJIEpiB JOCTITHUX TPy
Oyna OurbIoro: mepmoi rpymu — Ha 35,0 % (p<0,01), npyroi — Ha 42,2 % (p<0,01).
Bognouac, rmuOwHa KpUNOT y KHUIII KypyaT MOCHIIHUX Tpym Oyjla MEHIIOH
(p>0,05): mepmroi rpynu Ha 3,3 %, apyroi — Ha 12,4 %.

Uepe3 OUIbIIY BUCOTY BOPCHHOK 1 MEHIIY TIIMOMHY KPUNT iX BIIHOILIEHHS Y

KypyaT nepiuoi AociiiHoi rpynu Oyno OuibmiuM Ha 9,0 %, npyroi — Ha 31,9 %
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(p<0,01). I3 30u1pIIEHHSIM IMpUHU KpUOT Ha 16,0 % iX MUIBHICTh 3MEHIINIACH HA
6,0 % (p>0,05). 3a BUKOpUCTaHHS KOPMOBHX J0OABOK CHOCTEpIraiu 30LIbIICHHS
BHCOTH €MITENIANBHOrO APy K BOPCUHOK, TaK 1 KpUNT. [IOpIBHAHO 3 KOHTPOJEM,
y KypdyaT Mepuioi rpynu BHUCOTa €MITeNlil0 BOPCUHOK 1 KpUIT Oyja OUIbLIO Ha
16,2 1 7.9 %, npyroi rpynu — Ha 27,6(p<0,05) 1 16,9 %. ToBmuHa M’s30BOi
O0OOJIOHKM JIBaHAJUATUIIANO] KUIIKA Yy KypyaT mepuoi rpynu Oyna OUIbIIOH Ha
18,3 %, apyroi rpynu — Ha 10,2 %. Cnig BIAMITUATH, 1O 30UIBIICHHS TOBIIUHU
M’s130BOT 00OJIOHKH BIOYJIOCH MEPEBAXKHO 3aB/ISAKH 1i BHYTPIITHBOMY IIApy Yepe3
ii OUTbIIMIA TOKa3HUK. Y TOW K€ Yac, MOKa3HUK BIJHOCHOTO 30UIbIICHHS OYyB
BUIIIUM IS 30BHIMIHBOTO MIapy. Tak, TOPIBHSIHO 3 KOHTPOJIEM, TOBIIWHA
BHYTPIIIHBOTO MIAPY Y KypyarT Mepuioi i APyroi JoCHiHUX Tpyn Oyiia OUIBIIO Ha
17,5 1 15,7 %, a 3oBHimHbOro — Ha 28,1 1 34,0 % BianmoOBiNHO (B yCIX BHMaJKax
p>0,05).

[IpoTein KOpMY € BOKIUBUM PETYISITOPOM POCTY MTHIII, & TAKOXK PO3BUTKY
IUTYHKOBO-KUIITKOBOTO TpakTy. OCHOBHMM 3aBJAaHHSIM MTaxiBHUIBKOI Tally3i €
3MEHIIIEHHS] BUTPAT Ha KOPMH, OCKUIBKH BiH € OCHOBHOIO CKJIQJI0BOIO 3arajbHO1
BUPOOHMYOI COOIBAPTOCTI, a MPOTETH € OJHIEI 3 HAWBAXJIMBINIUX CKJIAJOBUX
BUTpAT paIlioHy NTHUIll. TOMY MOXXJIMBICTb BUKOPHUCTAHHS MPOTEIHY M’sica Miiil 1
BOJOPOCTEH O1LIKOBO-MIHEPAIBHOT TOOABKH € HAJI3BUYAHHO NEPCIIEKTHBHUM.

3rifHO 3 pe3ynbTaTaMH HAMIOr0 JOCTINY, BHUKOPUCTAaHHS KOPMOBHX
7100aBOK, BUTOTOBJIEHUX 3 MOPCHKHMX T1IPOOIOHTIB, CTUMYIIOBAIO IHTEHCHUBHICTH
pocTy M’SCHUX KypuaT, IO TIOTOJDKYEThCS 3 1HQOpMAIli€0 MIOA0 PICTCTU
MYJIIOIOYOTO BITUBY KOPMOBHUX J00ABOK 13 Miiil 1 OypuX BOJAOPOCTEH HA M’ ICHUX
Kypeu.

Sk cBimuaTh pe3yNbTATH AOCTIIKEHb, MOPHO METPHUHI MapaMeTpH SK
MakKpo-, TaK 1 MIKPOCTPYKTYp KHIIIEYHUKA 3aJIe)KaTh BiJ CKIIaTy paIioHy. biaemm
TOBCTa CJIM30Ba OOOJIOHKA, BUIII BOPCHUHKH, OLTbIIA TUIONIA iX MOBEPXHI MAIOTh
NpsIMYy KOPEJAL0 3 (PYHKIIOHAIBHOK AKTUBHICTIO KHUIIEYHHKA 1, BIAMOBIJIHO,
BUIIY MMPOIYKTUBHICTh TBAPHH, [0 MOXKE OyTH BHUKOPUCTAHO SIK JIJISL OI[IHKHA HOTO

CTaHy, TaK 1 OI[IHKM BIUIMBY KopMmy. Tak, 3a BHUKOpPHCTaHHS B TOJIBJII Kypyar-
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OpoiepiB cuMOIOTHKA (MOEAHAHHS MPOOIOTMKA 1 MpebloTHKA) 3 LMKOPIO 1
MOPCBHKUX BOJOPOCTCH CTUMYJIIOBAJIO MPOIYKTUBHI TOKA3HWUKH TNTHUIIl Ta
30UTBIINUIIO MOKA3HUK BIJHOIICHHS BHUCOTHM BOPCHHOK JI0 TIMOWMHU KPUIT 4Yepes
30LTBIIICHHS] BUCOTH BOPCHHOK 1 3MEHIIICHHS TJTMOMHU KPHIIT.

3rifHO 3 pe3yibTaTaMM HaIIUX JOCHIIKEHb BUIIl IMOKAa3HUKUA BHUCOTH
BOPCHHOK, BiIHOIIICHHS BUCOTH BOPCHHOK JI0 TJTMOMHM KPHIIT, TOBIIUHU CIIH30BOT
O0O0OJIOHKHM JBAHAITUIIATIOI KHINKK KypyaT IOCHITHUX TPYN BKa 3YyIOTh Ha
MiABUIICHHS 1i (YHKI[IOHAJTBbHOI AKTUBHOCTI 3a BIUIMBY KOPMOBHUX J00aBOK,
BUTOTOBJICHUX 3 MOPCBHKUX TiApoO0ioHTIB. JIiliCHO, TMOJOBXEHHS BOPCHHOK
30UIbIIY€E 3arajibHy IJIOLLY Ali TpaBHUX (DEPMEHTIB Ha MOXKMBHI PEYOBMHM 1 iX
BCMOKTYBaHHS.

OnepkaHi HaMH JaH1 II0J0 JOCTOBIPHOTO 30UTBIIICHHS BHUCOTH BOPCHUHOK
JBAHATIATUTIANOI KHINKKM KypyaT 3a BIUIUBY OUIKOBO-MiHEpalbHOI J00aBKH
y3TOJKYIOThCS 3 1H(OpPMAIIIE€r0, 3TITHO 3 SKOK MIiJBHUINCHHS BMICTY NPOTEIHY B
pallioHi J0 ONTUMAJIBHOTO PiBHS 30UIBIIYE BUCOTY BOPCHHOK 1 3MEHIIIY€E TIMOUHY
KPUIT.

BifcyTHICTH TOCTOBIPHOTO 30UIBIIIEHHS BUCOTH BOPCUHOK JIBAaHAAIATUIIANO I
KHIIKK KypyaT NEepIIoi TPyny 3a BUKOPHUCTAHHS MiHEpaJbHOI KOPMOBOi J00OABKH
YaCTKOBO Y3T'OJKYETHCS 3 JJAHUMH, 3T1THO 3 SIKMMHU ITiIBUIIICHHS B PAIliOHI BMICTY
KaJIBI[1F0 3YMOBHJIO 3MEHIIICHHS BUCOTH BOPCHHOK y TOHKOMY BiJIUI KHIIEYHUKA
nepemneniB 1 Kyp4yaT-Opoitnepis.

BucHoBku

1. 3romoByBaHHS MiHEpaIbHOI 1 OLIKOBO-MIHEPaIbHOI KOPMOBHX JT00aBOK,
BUTOTOBJICHUX 3 MOPCHKHX TiIpoO6ioHTIB 3 21 1o 62 no0y BUPOITYBaHHS CHPUSLIO
30UTBIIICHHIO JKMBOI MacHW KypuaT-OpoinepiB y 62-mob6oBomy Bimi Ha 4,1 %
(p<0,01) 15,2 % (p<0,01) BigmoBigHO.

2. 3acTocyBaHHS KOPMOBHX J00aBOK, BHTOTOBJICHHX 3 MOPCBKUX
riIpoOIOHTIB MO3HAYMWIIOCS Ha 30UIBIIEHHI BUCOTH 1 MIMPUHHU BOPCUHOK, IUIOIII iX

MMOBEPXH1, 3MEHILICHH] IIMOMHU KPUIIT, 110 TPU3BEJIO 10 30UIbIICHHS BIIHOLICHHS
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BUCOTH BOPCHHOK JI0 TIMOMHU KPUNT ABAHAALSTUIANOI KUIIKK 1 CBIAYUTH PO
MIJBUILNECHHS i1 PYHKI1I0HATBHOT aKTUBHOCTI.

H.Jlanxesuy, 3006y8au

OoecbKuti 0epaHcagHUll acpapHuil yHigepcumem
O.bupxka, 1. @ecenxo, kanouoamu eem. HayK
Xapkiecvka Oepoicagna 3006emepuHapHa akaoemis
Onyonixosano 6 scyprani «AepoEnimay

OBMIH PEYOBHH B OPI'AHI3MI TEJIAT IPU BUKOPUCTAHHI
MIHEPAJIBHO-CAITOHITOBHUX KOPMOBHUX TOBABOK

[IpoAyKTUBHICTh  CLIBCHKOTOCTIOAAPCHKUX  TBAPUH  OOYMOBIIOETHCS
XapaKTepoM Ta IHTEHCHUBHICTIO OOMIHY pPEUOBMH Ta €HEpTii, SKi BHU3HAYAIOTHCS
pSAOM BHYTPIIIHIX Ta 30BHIMIHIX ¢akTtopiB. Jlo HaWOUIBII BaroMux 3 HHUX
BITHOCSITBCSL XapakTep 1 piBeHb I'OJIBII, OCOOJUBOCTI MEpPETpaBICHHS Ta OOMIHY
PEUYOBUH, Cepel SKUX MIHEpPAIbHUM BIABOJUTHCA BaXKJIUBA POJb, OCKUIBKU
OpraHiuHi He MOXYTh 0€3 HUX HOPMaJIbHO 3aCBOIOBATHUCH.

3apa3, He3BaKaloud Ha 3HAYHY KUIBKICTh JOCIHIIXKEHb, II€ HE 30BCIM
BUBYCHA OIl0JIOTIYHA JIOCTYMHICTh MIHEPAIbHUX CHOJYK PI3HUX KOPMIB Ta
KOPMOBHUX J00aBOK, a OIlIHKA iX 3a XIMIYHUM CKJIQJIOM MAae€ JIMIIE OPIEHTOBHUM
xapaktep. ToMy BHBYEHHS BCIX acCIEKTIB, SKi BIUIMBAlOTh HAa BUKOPHUCTAHHS
MOKMBHHX 1 MiHEpAIbHUX PEYOBHH, MA€ BAKIIUBE 3HAUCHHS.

[lepmM iCTOTHUM €TamoM J>KHBIICHHS OpraHi3My JKYWHUX TBapuH €
MPOIIeCH MIKPOOIaTbHOTO PO3IISIJICHHS Ta CUHTE3y MOXXWBHHUX PEUOBUH Y PYOIIL.
3a nuHAMIKOI0 010XIMIYHUX TOKa3HHUKIB PyOIIEBOT PIAMHN MOKHA TTOOIYHO CYAUTH
PO TIPOIIECH TIEPETPABICHHS, a 10 piBHIO Ta cTpyKTypi JDKK - mpo ocobmuBocCTI
HAJIXOPKCHHS B OPTaHI3M MOKUBHUX PEUOBHUH.

BaxnuBa ponp B opranizaiii MOBHOIIIHHOI TOJIBIII TBapWH BiIBOJUTHCS
MIHEpAIBHUM €JeMEHTaM, 03 SKUX OpraHiyHi pPEYOBHUHH HE MOXKYTh
BUKOPUCTOBYBATUCh. [l 3abe3medeHHs TBapWH MIHEPATbHUMHU EJIEMEHTAMHU

HEOOXI1/IH1 pSJl CIONYK, Cepell AIKUX TaKUi MPUPOJIHIN KPEMHE3EM SIK CAIOHIT.
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CamoHIT — [IHHE JKEpelIo  MaKpOEJNEMEHTIB:  Kajlilo, Mariko;
MIKPOEJIEMEHTIB: 3aji3a, Mijlll, Maprasilo, KoOaJlbTy; YIbTPaMiKpPOEIEMEHTIB:
MON10/IeHyY, HIKEII0, XpoMY, cpibia Ta iH. BiH € XopomuM cOpOEHTOM TOKCUYHUX,
OTPYHHUX 1 paJi0aKTUBHUX pedoBUH. Ha 0CHOBI camoHiTy po3po0JieH1 KOMILJIEKCHI
no6asku MCII-2 1 BJIC, siki BUKOpUCTOBYBAJU JJIsl JOCIITY.

Jlocmin TmpoBOAWIIM 32 METOAOM TIpyM-aHaJoOriB Ha OWYKax 4YOpHO-psiOOi
nopoau. Y J0CiiAl BUBYAQJIM JBAa TUIM TOJIBII — TpaB SHUN Ta cUJIOCHUM. J{Js
OanaHCyBaHHS PAIliOHIB 3a Makpo- 1 MIKpOEJIEeMEHTaMH BBOJUJIM CAMOHIT Ta
xomiuiekcH1 JooaBsku MCII-2 1 BJIC.

BxroueHHst  camoHiTy Ta MIHEPalbHO-CAMOHITOBUX J100ABOK  CIpUsIE
niaBuiieHH0 pHBMicTUMOro pyOus, 3MEHIICHHIO KOHIIEHTpalii amiaky,
30UTBIIICHHIO BMICTY OILITOBO{ 1 MPOIIOHOBOI KMCJIOT Ta 3MEHIIIEHHIO MACIISTHOT.

[Tpy BHKOpHCTaHHI 3€JICHUX KOPMIB TBApWHU JOCIIIHHUX TPYI, OCOOJHUBO
I11-V, 3Ha4HO Kpale nepeTpaBioBaIl cyXy peuoBuHy (Ha 3,23-4,46%; P>0,95).
Kpaia neperpaBHicTh cyxoi pe4oBHHM Oyiia, Hacammepe/, 3a paXyHOK JOCTOBIPHO
Kpamioi  IMepeTpaBHOCTI  MPOTEiHYy TBAapUHAMHU  yCIX  JIOCHIIHUX  TPYIL.
CrocrepiraeTbCs TakoX TEHJICHIIIS J0 3POCTaHHS MEPETPABHOCTI CHUPOTO KUPY.
[lepeTpaBHICTh CHUPOi KIITKOBUHHM Oyja BHUIIOK y TBApUH YETBEPTOi Ta I SATOi
rpyn, a BEP — tBapun III-IV rpym.

[Ipu cumocHOMYy THIII TOMIBII 3a MEPETPABHICTIO IMOXHUBHUX PEYOBUH
TBApUHU MEPIIOi Ta APYroi TPynmu MPAKTHYHO HE BIAPI3HSIUCH, XOuda JOCITIIHI
JIENIO Kpalle IepeTpaBiIoBalid CUPHUI MPOTEiH Ta Kup, ane ripme BEP.

buuku III-V rpyn kpamie neperpaBitoBain 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 OyJlia TOCTOBIPHO BHUIIIOIO TUTBKU Y TBAPHUH IT SITOT TPYIH,
a KJIITKOBUHU — YETBEPTOI TPYIH, X04a 1 B PEIITI TPYM CIIOCTEPIiraJach TCHICHIIIS
710 3pOCTaHHS.

[Ipu TtpaB‘ssHOMYy TuUII TOMIBI1 TBapUHHU JOCHIIHUX Tpyn OuIblIe

OJICP>KYBaJIM TEPETPABHOTO A30Ty MOPIBHSIHO 3 KOHTPOJbHUMHU Ha 14,6-16,6%, a
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npu cuiocHomy Ttumi - Ha 3,0-13,3%. lle BiAOyBaJioCh MEPEBaXKHO 3a PaAXyHOK
OUTBIIOTO CIOKMBAHHS, X04a YACTKOBO 132 paXyHOK KpaIloi MepeTpaBHOCTI.

Ha Biaminy Binx a30Ty, e aOCOMIOTHA peTeHIisl Oyiia Mailke OJIHAKOBOIO MPHU
000X THUNAx TOJIBII, TBaApUHHU JOCIIJHUX TPyl OUIbIIE BIAKIAZAIA 30JH B
a0COJIIOTHOMY 3HAUY€HHI, ajie MEHIIIE B PO3PaxyHKy Ha OJIMH KIUJIorpaM MacH Tijia,
10 MOSICHIOETHCSI, Ma0yTh, MEHIIIOO OTPEOOIO B 301.

Crning BiAMITUTH, 110 aOCOJMIOTHE 3aCBOEHHS a30Ty Ta 30U OyJIO Kpalium
IIPH CUJIOCHOMY THIIi TIOPIBHSHO 3 TPaBSTHUM, 110 TOSICHIOETHCS OUTBIIIOI0 KHUBOIO
Maco¥0 1 BUIITUMU TIPUPOCTAMU TBApHH.

Ha BigmiHy Bia 3071, TBAPUHU YCIX TPYI CIOXKHUBAIH MPUOJIU3HO OJTHAKOBY
KUTBKICTh KaJbLliI0 TPH TpPaB‘sTHOMY THUIIl TOAIBIL. Y TBapuH AOCHITHUX TPyl
CIIOCTEPIraeThCsl TCHJCHINSI JIO KpaIlloro BCMOKTYBaHHS, XO4Ya B IPOIICHTHOMY
BIJTHOILICHH1 PI3HUII HE3HAYHA. 3a PaXyHOK Kpalioro BUKOPUCTaHHS B OpraHi3Mi
TBapUH BIJKIAAI0Ch OUIbINE KaJbIlifo, SIK aOCOJIIOTHO, TaK 1 B IMPOIEHTHOMY
BITHOIIIEHH] BiJ CIIO)KUTOTO 1 TOTO, IO BCMOKTAaBCS, PI3HHUIA OCTAaHHBOTO
CTaTHUCTHYHO JIOCTOBIPHA.

Ha ¢oni cwiocHuX pallioHiB CHOXMBaHHS TBapMHAMH KaJbIlifo OYJI0o
OJIHAKOBHUM, aJIe BCMOKTAQJIOCh HWOro y TBapuH JOCIITHUX TPyl OUIbIIE SK
a0OCOJIFOTHO, TaK 1 B MPOIEHTAX BiJ CIIOKHUTOTr0. Buior Oyna 1 peTeHIlis KabIliio
B JIpyrii rpymi Ha 23,9%, B TpeTiit — Ha 27,4%, B uerBepTiit — Ha 70,0% 1 B m‘sATii
— Ha 64,6% TOPIBHSIHO 3 MEPIIOI0 TPYIIOL0.

CnoxuBanusa (ochopy TBapuHAMH TOCHITHUX TPYI HpU TPaB‘STHOMY THII1
rofiiBii Oymno OinpmuM Ha 42,3- 44,4% TOPIBHSAHO 3 MEPIIOI0 TPYIIOI0 32 PaXyHOK
BUKOpHUCTaHHS niamoHiidocdarty. [lpu cunocHomy TUI TOAiBII KapTHHA Maibke
aHajJoriyHa TpaB‘sHOMY, aje abcomoTHa peTeHIiss ¢ochopy Oyna B IUIIOMY
MEHIIIOI0 TOJi, KOJHM KaJbIiI0 BIAKIAAAIOCh B IIJIOMY nemio Outbmie. TBapuHH
JOCTIAHUX TPYI Kpalle 3aCBOIOBAIA a30T, 30y, Kalblliid Ta (Gochop MOpiBHSIHO 3
KOHTPOJIbBHUMHM IIPH 000X TUMaX TOIBII.

BxiiroueHHsT camoHITy Ta MiHEpaJlbHO-CAllOHITOBUX KOPMOBHUX J100aBOK

crpusie: miABUILEHHIO pHBMicTUMOro pyOls, 3MEHIIEHHIO KUTBKOCTI aMiauHOro
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a30Ty; onTUMi3auii mpouecis OpoJiHHS B pyOuLl Ta IHIIMX BIAAUIAX HUTYHKOBO-
KHUILKOBOI'O TPakKTy, 3a pPaxyHOK YOro MiJBUILYEThCS NEPETPABHICTh CYXOT
PEUYOBHHH Ta ii CKiIal0BUX. EQPEKTUBHICTS BUKOPUCTAHHS Ta CTYMIHb 3a/10BOJICHHS
noTpeOu TBapUHU B T YW IHIIIA PEYOBHMHI Ja€ 3MOTY OLIIHUTH OalaHC OKPEMHUX
€JIEMEHTIB JKUBIICHHA. Y TMPOBEIEHUX JIOCHI[DKEHHSAX TMpU TpPaB‘sIHOMY 1
CWJIOCHOMY THWIIaX TOIBII OamaHc a3oTy, 30iM, Kaiublito Ta ¢ochopy OyB
MNO3UTUBHUM.

[Ipu 3romoByBaHHI MiHEpaIbHO-CAIOHITOBUX KOPMOBHUX J00ABOK paIliOHU
TBapUH 30aradyioTbCs pSAJOM MIHEpaJbHUX pPEYOBUMH. BHacHmiok 1p0ro
MIJBUIIYETHCS PETEHIlIST a30Ty, 30Jd, KaubIlilo Ta ¢hochopy mpu TpaB‘sTHOMY Ta
CWJIOCHOMY THUIIaX TOAIBJ1 y JOCIITHUX TBAPUH MOPIBHIHO 3 KOHTPOJIbHUMH.

T.Kosanw, xano. c.-e. nayk T. [Ipuninko, 0okm. c.-2. HayK
Tloodinbcokutl depoicasHutli acpapHo-mexHiyHUull YHigepcumem
Onyonixosano 6 dcyprani «AepoEnimay

KOMILUIEKCHUM MPEMAPAT «I'ETACOPBEKC»Y
INPOMUCJIOBOMY CBUHAPCTBI

[Ipobmema KoHTamiHaIi KOPMIB MIKOTOKCMHaMH Bxke TmoHan 40 pokiB
HEIMOKOITh TBAPUHHUKIB, OCKUIBKH MPHU3BOJUTH O 3aXBOPIOBAHHS XYyI00HM uepes
TOJIIBIII0 YPAXKCHUMH KOPMaMH Ta 3aBJa€ 3 EKOHOMIYHUX 30MTKIBA.

MIKOTOKCHHH — II€ TpyIa XIMIYHUX PEUOBHUH, SKI MPOIYKYIOTHCS JACTKUMHU
nBiisiMu (rpubamu), 30kpeMa Oaratbma Bujgamu pofiB Aspergillus, Fusarium,
Penicillium, Claviceps i1 Alternaria, pigme inmumu. [Ipu nibomy, Tpeba 3a3Ha4uTH,
[0 YTBOPEHI rprOaMu MIKOTOKCHHH 3aBXKJIM € PE3YJIbTATOM CKIIAJIHMX B3a€MOJIIN
MDX BOJIOTICTIO, TeMIlepaTyporo, piBHeM pH, kornmentpamismu kucHio (O2) Ta
Byrnekucioro razy (CO2), HasBHICTIO KOMaX, TOIIUPEHICTIO TpubiB B 00 emi
KOPMY 1 TPUBAJIICTIO HOT0 30epiraHHs.

[TosiBa MIKOTOKCHHIB y TOTOBOMY KOpMi MOX€ BiOyBaTHUCS Ha PI3ZHHUX

TEXHOJIOTIYHUX CTaJiIX KOPMOBUPOOHMIITBA: Yy TMOJI, MHpU TPaHCHOPTYBAHHI,
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30epiranHi abo HaBITh MICHS KIHIEBOI 00pOOKH cupoBUHH. KpiM TOro, TOKCUUHMIA
KOMOIKOpM Moke OyTu 3po0JieHHI Ha KOMOIKOPMOBOMY 3aBOJ1 3 SIKICHOT
cupoBuHH. lle 00yMOBIEHO THM, IO TOKCHYHI HPOAYKTH  MOXKYTb
HAKOIMUYYBAaTUCS B TEXHOJOTIYHOMY OO0JaJHAHHI BUPOOHHUYUX JiHIN, OCKUIBKH
YUCTKA Ta CaHallid UbOro OOJaJHAHHSI, K MPAaBUIIO, MPOBOJIUTHCA piako. Takum
YHHOM, MOXKJIMBOCTEH TMOSBH TOKCHHIB B KOpMax JOCTaTHBO. 3apa3 HaIiuyIOTh
noHaz 140 MIKOTOKCHHIB.

Ane Kpauyl eBponeichbki JlabopaTopii BH3HA4arOTh He Oulblie 15 BuAIB
MIKOTOKCHHIB. MIKOTOKCUHH, $IKI YTBOPIOIOTbCSI B KOpMax, € BTOPUHHUMH
MEeTaboIITaAMU KUTTEAUIBHOCTI TpUOIB Ta MPEACTABISIOTH JOCHTh CTIHKI
PEUYOBHUHHM, SKI TPOSBISAIOTH TEPATOr€HHl, MyTareHHI 1 KaHIIEPOT€HH1 e(eKTH,
3MaTHI TMOPYyIIyBaTH OUIKOBUN, JIMITHUNA Ta MIHEpaJbHUM OOMIH PEYOBHUH 1
IIPOBOKYBATH PETPECII0 OPraHiB IMYHHOI CHCTEMHU. MIKOTOKCHUKO3H 3aJIKHO Bif iX
IPUPOJIM, KOHIICHTpAIlii MIKOTOKCHHIB y paIliOHi, BUJY TBapuHHU, BIKY, YMOB
TOMIBIII Ta CTaHy IMYHITETY TMPOSIBISIOTHCS: 3HIKEHHSIM MPOAYKTUBHUX
napamMeTpiB ¢/T TBapWH 1 NTHUII; 3HIKCHHIM €(PEKTUBHOCTI BUKOPHUCTAHHS KOPMIB
HAa BHUPOOHMIITBO NPOAYKIII{; MOPYIICHHSIM PENPOIyKTUBHO-BIITBOPIOBATIEHUX
dbyHKIIHM; ocimablieHHsIM IMYHHOI CHUCTEMHU OpraHi3My; MiABHUINCHHSIM YYTJIHBOCTI
JI0 3aXBOPIOBaHb (KOKIIMI103, KOJOAaKTepio3 Ta iH.); 30UIBIICHHSM MaTepialbHUX
BUTpPAT Ha JIKyBaHHSA 1 NMPpOQITaKTHYHI 3aX0J1; 3HIKCHHSIM €e(EeKTUBHOCTI il
BaKIIMH 1 MEIUKAMEHTIB.

3a iHdpopmamiero WM. Poxapureca geski BUAM  MIKOTOKCHHIB €
KaHIIEPOTCHHUMH 1 HAKOTTUYYIOThCSI B TIPOJYKTaX TBAPHUHHUIITBA — SHIAX, M’ SCI,
MOJIOIl, 1[0 CTAHOBUTHb 3arpo3y He JHIle JUIsi TBapuH, a W JIOAMHHU. Tomy
KOHTPOJIb 32 BMICTOM MIKOTOKCHHIB Yy KOpMax 1 CBO€YacHE YCYHEHHS iX
HETaTUBHOT'O BIUIMBY — HEOOXIiTHI 3ax0aM JUIg 3a0e3nedeHHs Oe3IMeKH 310pOB’ s
TBapHH 1 0COOJIMBO CIIOKUBAYIB TBAPUHHHUIIBKOT MPOAYKIII].

Sk 3a3navaroth B. P. KaipoB 31 criBaBTopomu, B. Iomncyit, O. M. Llepenrox,
[. M. TumodieHKkOo, OCHOBHMI cmHOCIO BHUJAJIEHHS MIKOTOKCHHIB 3 KOPMIB —

HeifTpanizawis 3a J0MOMOrow copOeHTiB. Ii eeKTHBHICTL ICTOTHO PO3PI3HAETHCS
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yepe3 pi3HOMAHITHICTh XIMIYHUX CTPYKTYP 1 BIIaCTUBOCTEN MIKOTOKCHHIB, @ TAKOXK
copOeHtiB. MeTtoau 60pOoTHOM 3 MIKOTOKCMHAMHU B JaHUM 4Yac 3a3HAIOTh 3HAYHOI
€BOJIIONII, Y pe3yJbTaTi SIKOi MPONAEHO NUISX Bl BUKOPUCTAHHS OEHTOHITIB 1
AIIOMOCHIJIIKATIB, aK TUBHUX Y BIIHOIIEHHI JIMILIE OJHOr0-IBOX MIKOTOKCHHIB, /10
3acTOCyBaHHS MOJM(IKOBAaHUX TJIIOKOMAaHHAHIB, MIIHO 1 IIBUAKO aJCOpOYyIOUUX
MPaKTUYHO BCl1 BIAOMI HA CHOTOJHINIHIA J€Hb MIKOTOKCMHH. Y 3B’A3KYy 3
AKTYaJIBHICTIO TIPOOJIEMH, MM T[IOCTAaBUJIUM METy BH3HAYUTH €(EKTUBHICTH
BUKOPHUCTAHHS B pallioHAX TOJIBIl MOJIOJHSIKY Ha BIATOMIBII PI3HUX 103
KOMIUIEKCHOTO  mipenapaty  «['emacopOexcTM»  BUpPOOHUIITBA  KOMIIaHii
«BerCepgicllpogykr» B kOMOiKOpMax, KOHTAMIHOBAaHUX MIKOTOKCHHAMH.
Hocmipkennst O0ynu mpoBeAeHHI B ymoBax TOB «TaBpiiicbki CBHUHI» M.
CkanoBchbk XepCOHCHKOI 00acTi Ha TOTOJIB’1 MOMICHOTO MOJIOJTHSKY CBHUHEH.
[Mignocnigni rpynu Oynu cpopmoBaHi TakuM yuHOM: | (KOHTponbHa Tpyna)
IPOTATOM TEepioay BIATOMIBII CriokuBaiu ocHoBHHU partioH (OP); II (mocmimaa
rpyImia) 10 OCHOBHOTO palliOHy BBOJWJIU COPOSHT MIKOTOKCHHIB «I emacopbexcTm»
B 1031 1000 r/rony komb6ikopmy; III (mocmimHa rpyma) 10 OCHOBHOTO pallioHy
BBOAWIN KOMIUIEKCHUM mipenapar «['emacopbexctM» B 1031 1500 r/Tony
KOMOIKOpMY, a 1HIIl TeXHOJIOTIYHI (aKTOpH TOMIBII Ta YTPUMaHHS OyiH
ineaTnayauMH. Ckitan 1 kr kopMoBoi 1006aBku «I emacopOeKCTM» MICTUTh HACTYITHI
aKTUBHI KOMIOHEHTH (%): KpeMHiI0 Tuokcua — 64,2-74,8; amominito okcun — 14-
18; marnito xap6onat — 1,0-2,5; turany auokcun — 0,8-0,15; cenen — 0,32-0,35;
KimHomIeomT — 4,2-4,5; cyxi nuBHI apikmki — 8-10. Kommosumis rizpodiibHIX
KapKacHUX aJTIOMOCHIIKATIB 1 JYKHMX CHJIKAaTiB Ta iX JY)KHO3EMEIbHUX
€JIEMEHTIB, B XapuyoBOMY KaHajl TBapWH HAa MOJEKYJISIPHOMY pIiBHI ajcopOye
nepeBaxkHy OuTbmicTs  (75-98%) HagBHUX B KOpPMiI MIKOTOKCHHIB, IIIO
MEPEIIKO/KAE 1M MOXKIMBICTh BCMOKTYBAHHS CTIHKAMHU IILTYHKOBO-KHIITKOBOTO
KaHaly Ta 3a0e3mnedye MoAalibllie BUBEACHHS 3 OpPraHizMy y CKIaji (pexambHuX
Mac. bloloriYHO aKkTHBHI PEYOBUH, SKI MICTSTHCA B aJCOpOCHTI B MOEAHAHHI 31
CIIOJTYKOIO CEJICHY — CIIOBUTLHIOIOTH TPOIECH OKHCIICHHS 1 CIIPUSIOTh 3MEHIIICHHIO

TOKCUYHOTO HABAaHTAXXEHHSI Ha OpraHi3M BiJ PEIITOK HE 3B’ S3aHUX
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MIKOTOKCHMHaMH. Iliix iX BIUJIMBOM MOCTYHOBO BiJHOBJIIOIOTHCS JIETOKCUKAIlliiHA
JUSTIBHICTh IEYIHKY 1 3arajJbHUNA IMyHHUH CTaTyC OpraHi3my.

OcHOBHUH KOMOIKOpPM, SIKMi BUKOPHCTOBYBaBCS I TOMIBIIl CBUHEH
MIJIOCTIIHUX TPYH 3T1IHO 3 JTa0OpaTOPHUMHM JOCHIPKEHHSIMU OyB BU3HAHUM, SIK
c1abOTOKCHMYHUN. Y  JOCHiAl  BHBYaJIM  BIATOJIBENIbHI  MOKa3HUKU 34
3araJbHONPUUHATUMHA METOTUKAMH.

[TutanHs peHTaOeNbHOCTI y TBApUHHUUTBI € KIIOUOBUM JUJISi PO3POOKU
HOBHMX CTpPATEriid y roJliBJll CUILCHKOIOCIIOJAPCHKUX TBApHUH. Y Mepioj KOJUBAHHS
I[iH HA CHPOBHMHY Ta 3aKyITiBEIbHUX IIIH HA MPOAYKIIII0 TBAPUHHOTO MOXOKCHHS
BUPOOHUKHM MaroTh OyTH 3a0e3neyeHi e(peKTUBHUMHU PILICHHSMHU JJIsl ONTUMI3aLlii
BUTPAT Ta IMiJIBUIIICHHS MPOIYKTUBHOCTI TBApHH.

Pe3ynbTaTil BiATOMIBIII MOMICHOTO MOJIOJHSIKY CBHHEH MIAAOCIITHUX TPyl
32 YMOBH BHUKOPHUCTaHHS KOMIUIEKCHOTO Tmipenapary  «l emacopOexcTm»
npeacTaBieHo y Tabnuii. MoOJIOJHAK yCiX TPyH MPH MOCTAHOBI Ha BIATOIIBIIO,
iCJIsE 3pIBHSUIBHOTO TIEPIOy MaB MPAKTUYHO OJJHAKOBY JKHMBY Macy B Mexkax 33,6-
34,6 xr y Biui 90 mniB. 3a mepioa BIATOAIBII MOJOMHSIK MIAAOCIIIHUX TPYI, IO
CIOKMBaB KOMOIKOpPM KOHTaMIHOBAaHWW MIKOTOKCHHAMH, 10 CKIJIAIy SKOTO
BBOJIMBCS, a00 OyB BiICYTHIM COpOEHT MIKOTOKCHHIB PI3HMBCS 3a TPHBATICTIO
nepeOyBaHHS HA BIATOJIIBIII.

Mononnsik cBuHeld | rpymm, SKHE CIIO)KMBAaB OCHOBHHUM KOMOIKOpM,
TpUBAJiIIe BiATOMOBYBaBCSA — 97,6 AHIB, 1 THM caMUM, BIPOTiTHO, ITOCTYIMABCS 3a
IIUM TTOKa3HUKOM JOCTIAHUM Tpynam: TBapuHam Il rpynu Ha 9 nuiB (P>0,99) ta III
rpynu Ha 12,3 nusa (P>0,99). 1g pi3Hunsg BIMHYA HA 3aTaIbHUN BIK JOCSTHEHHS
xuBoi Macu 100 kr, tak momomusak II Ta III migmocmimHoi rpymm, 10O CKIamy
KOMOIKOpMY SIKMX BBOJIMBCS KOMITIEKCHHI Tipemnapat «I emacopbexctm» y mo3i 1,0
1 1,5% nmocsras xxuBoi macu 100 kr 3a 178,6; 175,3 gHiB BiAHOBIAHO.

[TpucyTHICTh y KOMOIKOpMI, KM BHKOPHCTOBYBAJIW IS BiATOMIBEIHHOTO
MOJIOJIHSIKY, COPOEHTIB 3yMOBWJIO BHIII CEPEAHBOAO00BI MPUPOCTH, BIAMOBIIHO
TBApUHM JIPYTOi TPYINH Majid 3HAUYECHHS JaHOr0 MOKa3HUKa Ha piBHI — 749.4 T, 1m0

Ha 11% nepeBaxxkann koHTpodbHY rpymny (P>0,999) ta TBapuH TpeThoi rpynu —
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766,7 r, mo Ha 13,6% BuUIe 3a MOKa3HUK KOHTPOJIIO. Buini cepenHbo1000B1
MPUPOCTH 3YMOBUJIM 3MEHILICHHS BUTpPAaT KOPMIB Ha OJUHULIIO TPUPOCTY Y
MOJIOJTHSIKY JOCIITHUX TPYIIL.

Takum unHoM, «I'emacopOeKkcT™M», SIKUW YBOJIMIIM 10 CKJIaay KOMOIKOpMIB
(KOHTaMIHOBaHUX MIKOTOKCMHAMHU) JJIsl BIATOAIBEIBHOIO MOJIOJHSKY CIpHUSIE
MOKpAlIEHHI0  BIATOMIBEIBHUX  SIKOCTEH. Bkl  BHCOKI ~ MOKa3HUKHU
CepeIHbOA000BUX MPUPOCTIB OyJIM OTPUMAHI Y CBHUHEH, O KOMOIKOpPMY SIKHX
BBOJMIM 1,5 Kr Ha TOHHY KOMIUIEKCHOTO Tpenapaty «lemacopOekctm». Aue,
SKIIO PIBEHh KOHTaMiHAI[li KOMOIKOpMIB HE BHUIIWN, HDK B JAHOMY BUNAIKY, TO
MO>KJIMBE yBEJEHHS MEHIO1 1031 npenapaty — 1000 r Ha TOHY KOMOIKOpMY.

Jlnst 30UIbIIEHHST TPOAYKTHUBHOCTI, MPOQUIAKTUKH UTYHKOBO-KHIIIKOBUX
3aXBOPIOBaHb, IMIJBHUINCHHS MPUPOJHOI  PE3UCTEHTHOCTI  BIATOIBEIILHOTO
MOJIOJTHAKY Ta 30UIbIICHHS €(PEKTUBHOCTI BHPOOHHUIITBA CBUHMHH B YMOBax
POMHUCTIOBUX KOMIUIEKCIB PEKOMEHAYEThCA JI0 CKJIaay MOBHOPAIIOHHUX
KOMOIKOpPMiB BBOJUTH KOMIUIEKCHUHN mpemnapaT «l'emacopOekcTM» y BKa3aHHUX
IPOTIOPITIAX. YBEICHHS 10 CKJIAaTy KOMOIKOPMIB JIJIsl BIITOIIBEILHOTO MOJIOTHSIKY
(KOHTaMIHOBaHUX MIKOTOKCHHAMHU) KOMIUIEKCHOTO Tpenapary «I'emacopOekcTm» y
no3i 1,0 1 1,5% cnpusie 3MeHIeHHo nepioay Biaroaismi 1o 100 xr va 9-12,3 aniB
(P>0,999) Ta 30imblIeHHIO CcepeaHbOI000BUX mpupocTiB Ha 11-13,6% (P>0,999)
BIJIITOB1THO.

B. Jluxau, A. Jluxau, ookmopu c.-2. nayk, P. @aycmos, acnipanm,
Murxonaiscokutl HayioHanbHuu azpapHuti yrieepcumem B. 3a0opoorchiil,
oupexmop, TOB «BemCepsicllpodykmy

Onyonixoeano 6 scypnani «AepoEnimay

166



AHOTAIUSI HAYKOBOI CTATTI
OcnoeHni xapakmepucmuKku ma 0cooaueocmi anomauii

AHoTaIis — 1€ CTHCIUNA 1 BOAHOYAC BUYEPHHUI BUKIAJ 3MICTY HAyKOBOI
CTaTTIi, IO PO3MIIIY€EThCS 0€3MOCEePEAHBO MICHS 3aroJ0OBKY CTATTI 1 € 3p03yMUIUM
ITUPOKOMY KOJIy YMTadiB. 3a3BUYAil aHOTAIlsl HE MICTUTh Oyab-skux (Gopmyin abo
upOoBUX JaHUX, Ma€ 00csr, 1o He nepepuirye 1200-1600 npykoBaHUX 3HAKIB 1 €
3aBEpIICHOI0 JIOTIYHOI0 OJUHUIICIO, IO JIA€ MOKJIMBICTh YHTady OOTPYHTOBAHO
3’CyBaTH — BApTO HOMY YMTATH HAYKOBY CTATTIO UM Hi.

[lopiBHSHO 3 HAyKOBOIO CTaTTCI0 AaHOTAIlisl JAPYKYEThCS MEHIIUM i
KypcuBHUM IpudToM 1 3a oOcarom 1iHOYTy (BXigHOI 1H(pOpMaIlii) 3aiimae
IPOMKHE TIOJIOXKEHHSI M1’ 3ar0JIOBKOM 1 BCTYTIOM.

B anoramii MICTAThCS JaHi NMpO 3araJbHUM HampsiM, METy 1 3aBAaHHS
JOCIIHPKEHHS, HABOJUTHCA OUThIII KOHKPETHAa XapaKTEPUCTHKAa TEMaTHUKHU POOIT,
BUKOHAHUX aBTOPOM; MOSICHIOETHCS METOJ JOCHIIKEHHS, KOPOTKO OMHCYIOTHCS
OTpUMaHI TEOPETHYHI Ta EKCINEePUMEHTANbHI pe3ylbTaTh Ta (HOpPMYITIOIOTHCA
BUCHOBKH, SIKI MO>KJIMBO y3araJIbHUTH Ha OCHOBI I[UX PE3YIIbTATIB.

3a cBOIM 3MICTOM 1 METOJaMH JOCIIPKEHHS aHOTaIlli HayKOBUX CTaTel
MOJIUISIOTHCS] HA TPU OCHOBHUX THUIIHU:

a. aHoTalli HayKOBHX CTaTel, 110 BUKIATAIOTh PE3yJbTAaTH OPHUTIHATBHUX
TEOPETUYHUX 1 EKCTIEPUMEHTAIBHUX JOCII1)KEHb, BUKOHAHUX aBTOPaMU;

b. anoTamii y3arajJbHIOI0UUX HayKOBHX cTaTeH, HPUCBAYECHUX
PO3MOBCIOKEHHIO OTPUMAHUX pe3yJbTaTiB Ha iHII chepu HAyKH, SKi 3aiiMaroTh
MIPOMIDKHE MOJIOKEHHS MK OPUTIHATBLHUM JOCIIHKCHHSIM 1 OTJISOM JIITEPATypH;

C. aHOTAIlis OTJIAIOBHX HAYKOBUX CTATCH.
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Haiioinbm y:xuBani ¢ppasu

JJIS1 AHOTYBAHHS TEKCTY aHIJIIHCHKOK MOBOIO

Texer * is about...
* deals with...
* presents...
* describes...
B TexcTi * the reader gets to know...

» the reader i1s confronted with...

* the reader is told about...

ABTOp (omoBigayu)

* 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...

168



e compares X to Y...

 emphasizes his point by saying

that...
* doubts that...
* tries to convince the readers that...

» concludes that...

CTpyKTypa TeKcTy:

* 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...

Tunosi peyeHHs, 0 BUKOPUCTOBYIOThCSI 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 /

question

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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IMPUKJIAJIA AHOTAII YKPATHOMOBHHUX HAYKOBHUX
CTATEM AHTJIIMCBKOIO 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
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enterprises as well as increasing their economic effectiveness, functioning under

market economic conditions in the future.

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 is 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 OIHIOBAHHSI HABYAJILHUX JOCSTHEHDL CTYJIEHTIB
1] YAC ITPOXO/’KEHHSI HABYAJILHOI IPAKTUKH (nepekaan,

AHOTYBaHHS Ta pedepyBaHHs TEKCTIB arpapHOro CIpsiMyBaHHS)

OuinoBanus

pe3yJibTaTiB

NMPpaKTUKH NMPOBOAUTLCH 3a KpPE€AUTHO-

TPAHC(PEPHOI0 CUCTEMOI0 HABYAHHS

3a 100- 3a mIKaiok 3a HaIlOHATBHOIO HITKAJIO0
0abHOIO ECTS
IIKAJIOI0
90-100 A BiaminaO
82—-89 B Jlobpe
75-81 C
6474 D 3a10BUILHO
60-63 E
35-59 FX HesanoBisHO (HE3apaxoBaHO) 3 MOYKITUBICTIO
MOBTOPHOT'O CKJIaaHHs
1-34 F He3zanoButbHO (He3apaxoBaHO) 3 000B’ I3KOBUM

ITOBTOPHHWM BHBUCHHAM

Kpurepii oniHioBaHHS pe3y/ibTaTiB HABYAJIbHOI IPAKTHKH (MEPeKJIa,

AHOTYBaHHS Ta pedepyBaHHS TEKCTIB arpapHOro CpsiMyBaHHS)

Orika A «BiAMIHHO»:

- HasSBHICTH IIOBHOTO 3BITY, ITOJAHOTO Y BCTAHOBIICHHI TEPMIH ;

- BIAMIHHA OIlIHKA Y BIATYIIi KEPIBHUKA MPAKTHKH;

- HasABHICTh MHCHMOBOTO MEPEKIIATy TEKCTIB arpapHOTro MpodiTo 3 aHTTIHCHKOT

MOBH Ha YKpaiHCBKy Ta pedepyBaHHs, IEPEKI] SKUX OI[IHEHO HA «BIIMIHHO»

KEpIBHUKOM IPAKTHKH,

- HAsBHICTh QHTJIOMOBHOTO aHOTYBaHHS YKPAaiHOMOBHOI HAyKOBOi CTaTTi, IIO

OI[IHEHO Ha «BIIMIHHOY» KEPIBHUKOM MPAKTHUKHU.
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HasBHICTh AHIJIO-YKPATHCHKOI'O0 TEPMIHOJOTIYHOTO BOKAOYJSApilO, MOJAHOTO B
an@aBITHOMY MOPSAKY 13 TPAHCKPHUIILIIEIO

YCITIIIHO 1 CBOEYACHO 3aXUIIEHO 3BIT IPAKTUKH

Ouinka B «ao0pe»:

HasIBHICTh MOBHOT'O 3BITY, MMOJAHOTO Y BCTAHOBJICHUN TEPMIH ;

no0pa olliHKa y BIATYIll KepiBHUKA MPAKTUKH;

HasIBHICTh MHMCBMOBOI'O MEPEKIaay TEKCTIB arpapHOro npoguiro 3 aHrIiHChKO1
MOBU Ha YKpaiHChKYy Ta pedepyBaHHSA, IO MICTHUTh HE3HAYHI OrpiXH 1
nepeKiaa SKuX OI[IHEHO Ha «J00pe» KEPIBHUKOM MPAKTUKH;

HasIBHICTh aHIJIOMOBHOT'O aHOTYBAaHHS YKPaiHOMOBHOI HAyKOBOi1 CTaTTi, IO
MICTUTh HE3HAUH1 OT'PIXH 1 OI[IHEHO Ha «J100pe» KEPIBHUKOM MPAKTHUKH.
HasIBHICTh aHTJIO-YKPAiHCHKOIO0 TEPMIHOJIOTIYHOr0 BOKaOyssipito obcsrom 100
TEPMiHIB, TTOJAHOTO B aj()aBITHOMY TOPSJIKY 13 TPAHCKPHUITITIEIO

100pe 1 CBOEYACHO 3aXUILEHO 3BIT MPAKTUKH

Ominka C «100pe»:

HasSBHICTh IOJAHOTO Yy BCTAHOBJICHHH TEPMiH MOBHOIO 3BITY, III0O Ma€ IEBHI
HEIOIIKH,

n00pa oIliHKa B XapaKTEPUCTHII KePIBHUKA MPAKTUKH;

HasIBHICTh MHMCHMOBOTO MIEPEKIaay TEKCTIB arpapHOro mpoduiro 3 aHTTiHChKOT
MOBU Ha YKpaiHChKy Ta pedepyBaHHSA, SKHA MICTUTh TEBHI HETOYHOCTI,
CTWJIICTUYHI, TpamMaTu4ydi Ta opdorpadiuni MOMWIKH, TMepeKnany 1
pedepyBaHHS SKHX OI[IHEHO HA «I00pe» KEPIBHUKOM MPAKTUKH;

HasIBHICTh AHTJIOMOBHOTO aHOTYBAaHHS YKPaiHOMOBHOI HAyKOBOi CTaTTi, IO
MICTUTh TIEBHI HETOYHOCTI Ta CTWJIICTUYHI ab0 TpaMaTW4Hi TOMHJIKH, 1

OITIHEHO Ha «J100pe» KePIBHUKOM MPAKTHKHU.
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HasBHICTh AHIJI0-YKPAiHCHKOTO TEPMIHOJOTTYHOTO BOKaOyssipito odcsirom 100
TEPMIiHIB, IOJIaHOTO B a(paBITHOMY MOPAJKY 1 3 TPAHCKPHIILIIEIO, 1110 MICTUTh
HE3HAYH1 IOMWIKU y TPAHCKpUOYBaHHI1

n00pe 1 CBOEYACHO 3aXMILEHO 3BIT MPAKTUKU

Omiuka D «3apoBliIbHO»:

HasBHICTh HETIOBHOTO 3BITY, IO MICTHTh TIOMUJIKH Ta OTPiXH, MOJAAHOTO HE B
YCTaHOBJICHUW TEPMIH;

3aJI0BUIbHA OI[IHKA B XapaKTEPHUCTUIIl KEPIBHUKA MPAKTUKU;

HasBHICTh MACHMOBOTO TMEPEKJIaTy aHTJIOMOBHUX TEKCTIB arpapHOTO Mpodisiro
3 aHIIHChKOI MOBM Ha YKpaiHChKY Ta pedepyBaHHS, IO CBIiIYUTH IPO
3/IaTHICTh CaMOCTIHO POOMTH MHCHMOBI Mepekyiaau Ta pedepyBaHHS, SKi
MICTSITh 3HA4YHI HETOYHOCTI, CTWJIICTHYHI, TpaMaTtuyHi Ta opdorpadiuni
NOMMJIKM, TIEpeKiaa Ta pepepyBaHHS SKUX OILIHEHO Ha «3aJ0BUIBHO»
KEPIBHUKOM MPAKTHKH;

HasIBHICTh AHTJIOMOBHOTO aHOTYBaHHS YKpaiHOMOBHOI HayKOBOi CTaTTi, IO
MICTUTh 0arato HETOYHOCTEH, CTWIICTHYHI abo0 rpamMaTH4yHi TOMUJIKH, 1
OIIHEHO Ha «3aJI0BUIbHO» KEPIBHUKOM MPAKTUKH.

HasSBHICTb aHTJIO-YKPAaiHCHKOTO TEPMIHOJIOTIYHOTO BOKaOyisapito obcsrom 100
TEPMiHIB, TIOJIaHOTO B ajipaBITHOMY HOPSJKY 1 3 TPAHCKPHIIIIIEIO, IO MICTUTh
3HAYHI MOMWIKW y TPAHCKpUOyBaHH1

CBOEYACHO 1 33JJ0OBUTHHO 3aXMIIEHO 3BIT MPAKTUKU

Ouiuka E «3agoBiibHO»:

HAasBHICTh HETIOBHOTO 3BiTYy, IOJAHOTO HECBOEYACHO Ta MICTUTh 3HAYHI
TIOMWJIKH;

3aJI0BUTbHA OITIHKA B XapaKTEPHUCTHII KEPIBHUKA TPAKTUKY;

HasIBHICTh MMUCHMOBOTO NEPEKIaAy aHTJIOMOBHUX TEKCTIB arpapHoro mpo@iito
3 aHMIICBhKOI MOBHM Ha YKpaiHCbKy Ta pedepyBaHHs, L0 CBiIYaTh MPO

3IaTHICTh CAMOCTIMHO pOOUTH NMUCHMOBI MepeKiIaaun Ta peepyBaHHs, MICTATb
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0araro HETOYHOCTEH Yy TEKCTI-MepeKyal Ta CTWIICTHYHI, TpaMaTH4Hl i
opdorpadiuHi MNOMHUIIOK, JOMYLIEHO MOPYLIEHHA Y CTPYKTypl (opmary
pedepyBaHHs, HOro MOBHOMY amapari, Nepekiaag Ta pedepyBaHHS SKHUX
OLIIHEHO Ha «33JJ0BUIHHO» KEPIBHUKOM MPAKTHKU;

HasIBHICTh AHTJIOMOBHOTO aHOTYBaHHS YKpaiHOMOBHOI HAayKOBOi CTaTTi, IIO
MICTUTh 0arato HETOYHOCTEW, CTWIICTUYHI ab0 TpaMaTU4HI TOMWIKH, 1
OILIIHEHO Ha «33JJ0BUIHHO» KEPIBHUKOM MPAKTHKHU.

HasIBHICTh aHTJIO-YKPAiHChKOIO TEPMIHOJIOTIYHOr0 BOKaOymsipito obcsirom 100
TEPMiHIB, IOJIaHOTO B ayi(paBITHOMY MOPSAJKY 1 3 TPAHCKPHUIIIIELO, 1110 MICTUTh
MOMMJIKH Y TPAHCKPUOYBaHHI1

HECBOE€YACHO 3aXUIICHO 3BIT KepiBHI/IKOM IMPAaKTUKU HA «BaJIOBiJIBHO»

Omwinka FX «He3amoBiibHO»:

rpy0e MmopyuieHHs: yMOB BUKOHAHHSI KOHTPAKTY;
HEBUKOHAHHS MPOTpaMu MPAKTUKH;

BIJICYTHICTb 3BITY
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JIOJATKH

3PA3OK O®OPMJIEHHA 3BITY

MIHICTEPCTBO OCBITH I HAYKHU YKPAIHU
BinounepkiBcbKuil HAIOHAJILHUN arpapHUI YHIBEPCUTET
DaKyabTeT NPaBa Ta JIHIBiCTHKH

Kagpeopa pomano-zepmancovkoi ¢hinonocii ma nepexnaoy

3BiT
3 HABYAJIbHOI MPaKTHKH (IepeKJiaj, aHOTYBaHHsI Ta pedpepyBaHHA TEKCTIiB

arpapHoro CupsiMyBaHHS)

3100yBaya___ 2 Kypcy rpynu

OII «I'epMmaHCchbKi MOBH Ta JiTepaTypu (MepekJiajx BKJIOYHO), epuia —
aHIJIiHChKa»

KepiBHUK NpaKTUKHU: BYEHUH CTylliHb, BYeHe 3BaHHs, [IIb

Tepmin Bukonanns npaktuku 30.06 — 25.07. 202...

Bbina IlepkBa — 2021
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KAJIEHJIAPHUM IIJIAH ITPOXO/KEHHS ITIPAKTUKHA

I kypc

Ne 3micT TepMmiH BUKOHAHHS
1. | IHcTpyKTax KepiBHUKA NPAKTUKU L1010
IIPOXOJKEHHS HaBYaJIbHOI IPAKTUKUA. BU3HAYEeHHs
3aB/IaHb HA MPAKTUKY
2. | [louaTox pobGoTtu
3. | IIpoBeneHHst KOHCYAbTAlId KEPIBHUKOM MPAKTUKU
4. | Odopmienns 131a4a 3BITY
5. | 3axucT mpaKTUKU
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