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HEPEIMOBA

VY 3B’sa3Ky 3 Tio0OanmizalifiHUMU Ta IHTETPallifHUMHU TPOIecaMUu CBITOBOI
CHUTPHOTU B Tajy3l arpapHOro rocrojaproBaHHs, moTpeda Ykpainu y ¢axiBisix 3
nepeKiIaay arpapHoi TEMAaTUKHU € aKTYaJIbHOIO Ta HEOJAMIHHOIO.

CyyacHuii cTaH PO3BUTKY arpapHUX 3B'S3KIB YKpaiHM 31 CBITOM MOTpedye
AKICHO HOBOI'O IMIJIXOAYy JO CTPYKTYpH Ta 3MICTY OCBITHIX Mporpam, IIo
peanizyroTh MATOTOBKY (haxiBIlIB JJis 31HCHEHHS TaIy3€BOTO MepeKiiany.

Bax1uBUM KOMIIOHEHTOM € 3a0€3MeYeHHs MPAKTUYHOI CKJIaJI0BO1 OY/Ib-KO1
ocBiTHBOI nporpamu (OIl) Ha Oyab-sikomy ocBiTHROMY piBHI (OP) Ta OCBITHBOMY
cryneni (OC). Came Takuil MiAXiJi BU3HAUYUB CTPYKTYPY IBOTO MPaKTUKYyMY,
PO3pO0IEHOTO JUTsl BUKOHAHHS HAaBYAIBHOI MPAKTUKH (MEpPEeKyaa, aHOTYBaHHS Ta
pedepyBaHHS TEKCTIB arpapHOro CHpsIMyBaHHS) 3700yBayaMu JPYTroro pPoOKy
HaBYaHHA K 000B's3koBoro kommoHeHTy (OK 25) OIl «I'epmaHCBKI MOBH Ta
jmiteparypu  (mepekiaj — BKIIOYHO), TMeplia —  aHriiicbkay  MepIioro
(6axanaBpcbkoro) OP OC «bakanaBpy.

BukoHaHHS 3a3Ha4Y€HOI MPAKTUKU CIPSIMOBAHO Ha (pOpMyBaHHS HACTYITHUX
3arajlbHUX Ta CIEIaJbHUX KOMIIETEHTHOCTEH, TOOTO 1 Ha mocsrHeHHs IIPH,
Bu3HaueHux B OII:

3arajbHi KOMIIETEHTHOCTI:

3K 6. 31aTHICTB 10 TOITYKY, ONpaIfOBaHHS Ta aHai3y iHGOpMAaIIii 3 pi3HUX
JoKepen.

3K 10. 31aTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJI3y Ta CUHTE3Y.

3K 11. 3gaTHiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CUTYAIIisIX.

CrneniaJbHi KOMIIETEeHTHOCTI:

CK 7. 3paTHicTh A0 30MpaHHs ¥ aHali3y, CUCTEMaTu3allli Ta iHTeprpeTanii
MOBHUX, JIITEPaTypHUX, GOIBKIOPHUX (PAKTIB, IHTEPIPETAIIil Ta IEPEKIANY TEKCTY
(3aekHO BiJ 00paHOi creriani3artii).

CK 8. 3paTHICTh BUIBHO ONEpPYBAaTHU CIHEIIAIBHOIO TEPMIHOJIOTIEIO s
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pO3B’si3aHHs po(eCiiHUX 3aBIaHb.

CK 9. YcBinomieHHs 3acaj 1 TEXHONOTIH CTBOPEHHS TEKCTIB PI3HUX XKaHPIB
1 CTWJIIB JIEPKABHOIO Ta 1HO3€MHOIO (1HO3EMHUMHU) MOBAMHU.

CK 10. 3gaTtHicTh 3MIMCHIOBATH JIHTBICTUYHHM, JIiTEpaTypO3HABUMN Ta
cnierianbHU (QimonoriyHui (3aJIeKHO Bim oOpaHOI criemiaizarii) aHaji3 TeKCTIiB
PI3HHUX CTHIIIB 1 )KaHPIB.

Pe3yabTaTi HABYAHHSA:

PH 3. OpranizoByBaTH NpoIEC CBOrO HaBYaHHS 1 CAMOOCBITH.

PH 11. 3Hatu OpUHIMIN, TEXHOJOTi ¥ TPUHOMU CTBOPEHHS YCHUX 1
MUCBMOBUX TEKCTIB PI3HUX JKaHPIB 1 CTWIIB JEPKaBHOK Ta 1HO3EMHOIO
(1HO3€eMHUMU) MOBaMH.

PH 14. BukopuctoByBatTH MOBY(M), 110 BHBYAETHCS(IOTHCS), B YCHIA Ta
MUCBMOBIA  (opMax, y PI3HUX >KaHPOBO-CTWJIBOBUX PI3HOBUAAX 1 pericrpax
cninikyBaHHA (odimiiiHoMy, HeodiliiHOMY, HEUTpalbHOMY), OIS PO3B’S3aHHS
KOMYHIKaTUBHUX 3aBllaHb y TOOYTOBiH, CyCHUIbHIM, HaBUajbHINA, MpodeciitHil,
HAYKOBIU chepax KUTTH.

PH 15. 3naiiicHioBaTH JIHTBICTUYHUH, JITEpAaTypO3HABUMM Ta CIEIlaIbHUN
dbimoIOTTYHUHN TIepeKIIaIallbKUM aHaIi3 TEKCTIB PI3HUX CTHIIIB 1 )KaHPIB.

PH 16. 3natu i po3yMiTH OCHOBHI HMOHSTTS, TE€OPii Ta KOHIEMIi 0OpaHoi
¢i1070r1YHOT crerianizalii, yMITH 3aCTOCOBYBATH iX y NMpodeciiHii TISIbHOCTI.

[TyGmikaiiss MICTUTh BUMOTH Ta 3aBJIaHHS Ui MPOXO/KEHHS HaBYAJbHOI
NPAKTUKH, aJITOPUTMH Ta 3pa3ku Juisl pedepyBaHHS 1 aHOTYBaHHSA TEKCTIB, OaHK
aHTJIOMOBHUX  TEKCTIB  CyOMOB  BETEpMHApPHOI  MEIULMHHU, arpoOHOMII,
TBAPWHHUIITBA, MTaXiBHUIITBA, CUTbCHKOTOCTIONAPCHKOI TEXHIKH, OBOYIBHHUIITBA,
Ca/Io-MapKOBOTO  TOCIMOJAPCTBA,  ENEKTPOCHEPreTUKH,  3emiiepoOCcTBa  JUIs
MUCHMOBOTO TEpeKyiany Ta pedepyBaHHS, aHTIO-YKPAaiHCHKUM TEPMIHOJIOTIYHUN
BOKaOyJsipii 3 (OHEMATUYHOI TPAHCKPHIIliEl0, OaHK YKPaiHOMOBHHX TEKCTIB
CcyOMOB  BeTepUHApPHOI MEAMIIMHH, arpoHoMii, 3emJepoOCTBa,  EKOJIOTIi,

TBAPUHHUIITBA, MTAXIBHUITBA JUIsl aHOTYBaHHS, 3pa3ku O(OPMIICHHS 3BITY Ta



AHTJIO-YKpPaiHCHKOTO TEPMIHOJIOTTYHOIO BOKAaOYJsIpito, KpUTEpii OI[IHIOBaHHS
HaBYAIBHUX JIOCSITHEHD CTY/CHTIB.

KontponsHuM 3axogom, 1o nependavae BusHadeHHs gocsrHeHHst [IPH, sxi
3a0€3MeuyIOThCSl TMPOXOHKCHHSIM I[i€] TPAKTUKHA, € 3BIT PO TPOXOKEHHS
NIPAKTUKHA, 3MICT 1 MPOIEaypa 3aXUCTy SKOr0 YITKO BHIHCAHI Ta 3aBEPIIYETHCS
CKJIaJIaHHSM 3QITIKY.

Takuii miaxing no npaktuyHoi ckiagoBoi OIl «['epMaHChKi MOBH Ta
JiTepaTypu (Mepekiiajl BKIOYHO), Tieplia — aHrJiichKay 3a0€3MeunTh MiArOTOBKY

KOHKYPEHTOCTIPOMO>KHHUX (haxiBIIB HA PUHKY MepeKIagalbK1X MOCIYT.



OPT'AHI3ALIA TA KEPIBHUITBO ITPAKTHUKOIO

BignoBigno gm0 «llonosicenns npo npakmuuuy ni020moseKy CcmyOeHmis
binoyepxiscvrkoco nayionanvno2o azpaproco yHigepcumemy BIINOBIIAIBHICTD 32
Oprasizallito, MPOBEJAEHHS 1 KOHTPOJIb MPAKTHUKKA Ha (akyiabTeTax MOKJIAJACHO Ha
JIEKaH1B.

HaBuanbHO-MeTOAMYHE KEPIBHUITBO 1 BHUKOHAHHS TNPOrpaM MPAKTUKH
3MIMCHIOIOTH KadeIpy BIAMOBIAHO 10 MEearorivHOro HaBaHTaKCHHS.

3a nBa TWXKHI [0 TMPOXOMKEHHS TMPAKTUKU BIANOBIMATbHI 0COOM Ha
dakynpTeTi 1 Kadenpi TPOBOASTH OOrOBOPEHHS OpraHi3aliiHUX MHTaHb
IPOXOJIKEHHSI HAaBYAIbHOT MPAaKTUKU Ha 3aciiaHHi kadeapu.

3100yBa4 BHIIOI OCBITH — MPAKTHKAHT II1]] 4ac MPOXO/XKEHHS HABYAJIbHOT
MPaKTUKW 3000B’ I3aHUN

— JI0 TIOYaTKy MPAaKTHUKU OJEp>KAaTH BiJ] KEpIBHUKA MPAKTUKH Ha Kadeapi
METOJIMYH1 MaTepianu (MPaKTUKYM), KOHCYJIbTalll 1010 OPOPMIIEHHSI HEOOXITHUX
JIOKYMEHTIB;

— CBO€YACHO PO3IMI0YaTH BUKOHAHHS MPAKTHKH;

— y TOBHOMY 00Cs31 BUKOHYBAaTH BCl 3aBJaHHS, MepefdayeHi mporpamoro
HaBYaJIbHOI IPAKTUKMU;

— YITKO JOTPUMYBATHCS TpPaBUJ OXOPOHHM TIpalli, TEXHIKU Oe3meKH,
BUPOOHUYOI caHITapii Ta BHYTPIITHLOT'O PO3MOPSIKY;

— HECTH BIIMOBIJAIBHICTh 32 BUKOHAHY POOOTY;

— CBO€YACHO MIATOTYBATH 1 3aXMCTHUTHU 3BIT MPO MPOXOKEHHS MPAKTUKH Ta
CKJIACTH 3aJTIK

KepiBHUK NPaAKTHKHU B YHIBEPCUTETi Mac:

— 3a0€3MeUnTH MPOBEAEHHS BCIX OpraHi3alliHUX 3aXOMAIB MEpesa MOYaTKOM
POXO/KEHHs 3100yBauaMH HaBYaJIbHOT PAKTHUKH,

— TIpoiH(OpMyBaTH CTYJIEHTIB PO CUCTEMY 3BITHOCTI, Ky MOTPIOHO Ha/laTh
Ha Kadeapy Mmicisl 3aKiIHYeHHS TEPMIiHY MPAKTHUKH;

— CUCTEMaTUYHO HaJaBaTH KOHCYJbTAII] 3100yBayaM y pasi HEOOX1THOCTI;



— BYACHO TMEPEBIPUTH Ta BIJMOBIIHO A0 KPUTEPIiB OI[IHIOBAHHS OI[IHUTHU
3BITH, MPOBECTH 3aXMUCT 3BITIB Ta 3allIK 1 CBOEYACHO BUCTABUTH PE3YJIbTATH

OLIIHIOBAHHSI MPOXO/KEHHS HABYAJIbHOI IPAKTUKH Y 3aJIIKOBY BIJOMICTb.



3MICT

HABYAJIbHOI PAKTUKHU (MepeKJia, AHOTYBaHHA Ta pedepyBaHHS TEKCTIB
arpapHoOro CnpsiMyBaHHS)

1. HaByasibHa mpakTuka (Mepekiiaj, aHOTYBaHHS Ta pedepyBaHHS TEKCTIB
arpapHoro cnpsmyBaHHs) € OK 25 OIl «'epMaHchbki MOBU Ta JiTepaTypu
(mepexnaj BKJIIOYHO), Meplia — aHrmicekay nepiioro (6akanaBpcskoro) OP OC
«OakamaBp», obcsrom 6 kpemutiB ECTS, dopmoro koHTpomo  —
nudepeHITiiioBaHuM 3aIiK.

2. TepMiH TPOXOKEHHS HABUYAIBHOI TPAKTUKA CTAHOBUTH 4 TIDKHI 1
B1JI0YBa€ThCS HAIIPUKIHIII YETBEPTOTO CEMECTDY.

3. Po3BUTOK yMiHB 3/11iICHIOBATH NMUCHMOBHI MEpeEKIIa]] YKPaiHChKOI0 MOBOIO
AHTJIOMOBHOTO TEKCTY arpapHoOro chpsMyBaHHs oOcsrom 0,5 ApyKoOBaHOTO
apkytia.

4. PO3BUTOK yMIHb KOPHUCTYBAaTHUCS Tajly3€BUMH CIIOBHUKAMHU Ha PI3HUX
HOCISIX.

5. CaMocCTiiiHE  OIpaloBaHHSA TEOPETUYHOIO MaTreplasly 3 IHTaHb
pedepyBaHHS Ta aHOTYBaHHS (3arajbHi BiJOMOCTI).

6. ®opmyBaHHs HABUUOK pedepyBaHHS aHTIIOMOBHOI CTATTI.

7. DopMyBaHHSI HaBUYOK aHOTYBaHHs aHTJIHCHKOIO MOBOIO YKpaiHOMOBHOI
CTaTTI.

8. PosmupeHHst TepMiHOJIOTTYHOTO 00CATY MepeKiiaiaya .

9. Po3BUTOK yMiHb YKJIQJaHHS AHIJI0-YKPAiHCHKOTO TEPMIHOJIOTTYHOTO
BOKaOyssipiro (o0csrom 100 TepMiHIB) Ha OCHOBI MPOYUTAHOrO Ta MEPEKIATCHOTO
MmaTepiaiy.

10. OopmieHHs 3BITY.

11. PO3BUTOK aHIJIOMOBHUX YMiHb B TOBOpPIHHI 3 ()OKyCOM Ha mpodeciiiny
JISIBHICTB (Ha OCHOBI PE3YJIbTATIB IPOXOIKEHHS TPAKTUKH ).

12. 3axucT pe3ynbTaTiB MPOXOKEHHS MTPAKTUKH.



BAHK AHI'VIOMOBHHUX TEKCTIB VIS IIEPEKJVIALY TA
PE®OEPYBAHHA

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 lbs 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.

13



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 Killers.
Internal parasites devitalize pigs by robbing them of essential nutrients and injuring
vital organs. Pigs heavily parasitized are more susceptible to diseases such as
scours and pneumonia. The resulting diseases and unthriftiness are a major cause
of economic loss. Swine producers should be aware of the common internal

parasites of swine and methods of prevention and control.
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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.

Water Quality. Water quality is an important consideration to achieve

optimal water intake and acceptable cattle performance. The importance of water
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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 (NO3) are not toxic, when the nitrate is
converted to nitrite (NO,) toxicity occurs. Nitrates enter the rumen and are
converted to nitrites which then enter the bloodstream. Nitrites affect the red blood
cells' ability to transport oxygen. Death occurs from suffocation due to lack of
oxygen.

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

recommended limits.

Alkaline Soil Conditions

Alkaline soil, sometimes called “sweet soil” by gardeners, usually contains
plenty of calcium, sodium and magnesium salts. Alkaline soils can cause problems
in many plants, especially when the pH is above 8.0. Alkaline soil is more common

in arid or desert conditions and in areas where limestone formations are common.
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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.
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
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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
seedling apple varieties, perhaps by Indians and trappers, certainly by itinerants

who became local legendary figures, the most prominent being Johnny Appleseed
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(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.
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Enter — Fly Parasites

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

In summary, an adult female fly can lay up to 900 eggs within a week; an
adult female fly parasite can lay up to 100 eggs in 2-3 weeks. This is why it is
important to start your fly control program early, before the fly population
explodes, otherwise you’re continually behind the eight ball and playing catch-up,

which rarely works.

The Weed to Beat all Weeds: Yellow Nutsedge

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

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

identify the original origins of the plant.
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One of the biggest hurdles of nutsedge is its early appearance. As it sprouts
it looks like grass and can be easily overlooked as such. However, this is a plant of
a completely different family and one that is far more prolific than the grass it can
disquise 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
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battling the weed as the tubers can sprout many times before their energy is

depleted enough to prevent further growth.

Nutrient Cycling in Grazed Pastures

Grazing cattle retain only a small portion of ingested nutrients compared to
the amount excreted in feces and urine. Approximately 70%-90% of the nitrogen
(N), phosphorus (P), and potassium (K) ingested as feed (forage and/or
supplement) are recovered in excreta and urine. Therefore, nutrients can be
recycled back to the pasture through animal excreta and represent an important
source of N, P, and K for forage crops. In low-input systems, nutrients recycled
through animal excreta may be responsible for up to 70% of annual pasture
production. Research has shown that nutrient cycling in grazed pastures can result
in greater forage productivity and persistence, compared to hay production or
unharvested forage. However, distribution of excreta in the grazing pastures is
often not uniform. A significant 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.

31



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

Another important pathway for nutrients to be recycled in grazed pastures is
through plant material. It is important to emphasize that grazing animals and plant
litter are not a source of nutrients to the pasture. Grazing animals and plant litter
are actually pathways for nutrients to be recycled within the pasture system.
Senescent plant material and litter are returned to the soil, and over time they
become part of the soil organic matter. The relative contribution of plant litter
versus animal excreta 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.
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Although the main objective of aerating pastures is to reduce soil
compaction and increase water infiltration, it is unlikely that soil physical problems
will occur in areas of pastureland in Florida. Instead, soil compaction is most likely
to occur in areas of continuous and intense traffic of heavy machines or in heavy-
texture clay soils, but this is not a common situation in pastures and hayfields in
Florida. In addition, well managed, established pastures often exhibit dense root
systems, which can prevent soil compaction.

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

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

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
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13-yr old pasture, and bahiagrass yields of the 40-yr old pasture were reduced after
aeration. These results indicate that, regardless of the aerator machine used,
aeration has no benefits on bahiagrass production and, in some cases, can

potentially reduce forage yields.

Strawberry

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

Strawberries are low-growing herbaceous plants with a fibrous root
system and a crown from which arise basal leaves. The leaves are compound,
typically with three leaflets, sawtooth-edged, and usually hairy. The flowers,
generally white, rarely reddish, are borne in small clusters on slender stalks arising,
like the surface-creeping stems, from the axils of the leaves. As a plant ages, the
root 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
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of mechanical picking, the fruit is generally grown near centres of consumption or
processing and where sufficient labour is available. The berries are hand picked
directly into small baskets and crated for marketing or put into trays for processing.
Early crops can be produced under glass or plastic covering. Strawberries are very
perishable and require cool dry storage.

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

Wild strawberries grow in a variety of habitats, ranging from open
woodlands and meadows to sand dunes and beaches. The woodland, or alpine,
strawberry can 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-
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balanced diet may contain as little as 15 percent protein, whereas most practical
and economical diets contain 15 to 20 percent protein.

Fiber

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

Fat

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

Minerals

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

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

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

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

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

Irrigation techniques

Irrigation has been around for as long as humans have been cultivating
plants. Man's first invention after he learned how to grow plants from seeds was
probably a bucket. Ancient people must have been strong from having to haul
buckets full of 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-techy
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
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widely used by societies in less developed parts of the world as well as in the U.S.
The problem is, about one-half of the water used ends up not getting to the crops.
Traditional flood irrigation can mean a lot of wasted water!

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

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

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

Better spray irrigation. By use of traditional spray irrigation, water basically
IS just shot through the air onto fields. In the dry and windy air of the western U.S.,
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.
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Management Concerns for the Pregnant Doe

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

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

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

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
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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.

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

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

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

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

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

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

The harvested grain is directed to the grain tank. Big combines have an
auger in the grain tank to provide the proper flow of the grain.

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.
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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
guestion.

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
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commercial roofs. They can be installed directly above an existing building
column, though additional reinforcement may be required, explains Gilchrist.

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

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

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

manufacturers also offer service contracts.

Conventional milk has more minerals

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

The discrepancy is due to the absence of mineral substances in the diets of
the cows reared. According to researchers, animals on organic farms should have
their 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
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supplements, while in organic farming animals depend on the mineral content in
soil, which may not be sufficient.

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

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

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

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

lodine is necessary for the metabolism, especially during pregnancy and
infancy. lodine deficiency can cause scurvy, which has historically been a big
problem the world over, particularly in populations at a distance from the coast,
who did not eat much fish, and so milk and its derivatives were the primary source
of iodine.

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
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and have had good results,” she affirms. In addition, the scientists found that
mineral content is higher in winter, which is when dietary supplementation is
greater, as a result of the reduced availability of grass.

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

X-rays help yields & pollution

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

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

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

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

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
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“leakage” to the environment due to drainage below the crop rootzone and surface
runoff, which can pollute waterways and cause eutrophication of streams and
rivers.

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

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

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

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

losses from the landscape.
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More carbon dioxide good for forests

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

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

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

Apart from the increase in the carbon dioxide concentration, they also
considered factors like the increasing availability of nitrogen, changes of the
vegetation structure by growth, mechanical and thermal coupling between the
crown and the atmosphere, and long-term deviation of measurement systems. The

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

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

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

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

Winter Injury On Blueberries

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

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
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and plant tissue can become desiccated, especially if the plants are not insulated by
snow cover. Choosing shorter stature varieties and pruning your plants shorter
when they get excessively tall will help with this by keeping the buds closer to the
ground. A wind break may also help as long as it doesn’t prevent air drainage.

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

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

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

grown may help with this.
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Tomato tips for tolerating the heat

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

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

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

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

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

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

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

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

Planting iris

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

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

Whether iris was planted as a bare-root rhizome or as a potted plant,
eventually the clump will need to be dug and divided, according to Wahle.
“Cultivars vary in growth rate, but on average, a gardener can expect three or more
fan increases each year from each ‘mother’ rhizome,” she said. “Some cultivars are
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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
rhizome with pruning shears or a knife. Discard the old mother rhizome. “Each
new division will look like the original rhizome you planted,” Wahle said. “Cut the
leaves back in an arrow or inverted ‘v’ shape, with the point centered about four to
five inches above the rhizome.”The rhizome divisions are then ready to plant.
Irises grow best where they will receive six to eight hours of direct sunlight, Wahle
said. Soil should retain uniform moisture but still be well drained.

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

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

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

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

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

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

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

resort to protect crop stands in high slug populated areas. Remember that time is on
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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
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.
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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.

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.
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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
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.
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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
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.
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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
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
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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.

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
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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
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
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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
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
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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
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.
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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
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
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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
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’.
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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
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.
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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
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
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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.
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
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15 cm) for the lightest applications to 7 in. x 9 in. (18 cm x 23 c¢m) for heavy-duty
track and in length from 8 ft 6 in. (2.6 m) to 9 ft (2.7 m) in length. Well-treated
hardwood ties in well-maintained track may be expected to last 30 years or more.
Timber crossties become unserviceable after time because of splitting, decay,
insect attack, center cracking, mechanical wear, and crushing. Prestressed concrete
monoblock crossties are standard in the United Kingdom and parts of continental
Europe.

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
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a wide range.) Combined hot-air heating and ventilation systems that operate only
on outside air (without recirculation and return ducts) are sometimes called direct-
flow systems. Such systems are used, for example, in residential buildings, where
one air preheater serves several apartments. (In this case, a recirculating system
would result in the undesirable entry of air from one apartment to another.)
Nonrecirculating hot-air heating systems are also installed in industrial premises
containing production processes that are accompanied by the emission of noxious
gases or dust. The 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.
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Lithium lon (LI-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,
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
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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 iIs the energy density. Designs with lithiated metal oxide positives and lithium
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,
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ignition timing, and idle speed. It also monitors emissions and other systems and
indicates a problem by sending out a signal that activates a warning light.

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

This module also oversees several vital functions. One of these is the fuel
mixture, which is the ratio of air to gas present in the cylinders for combustion.
This 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
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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
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.
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Fossil fuels used for power dates back to the Chinese coppersmiths, and
throughout the Industrial Revolution, the smoky and smoggy skies were the result
of coal-powered factories. Yet not until the development of automobiles
and aircraft did fossil fuels used for power gain their true power over the world.
Since the early 20th century, almost all transportation methods have been powered
by natural gas.

Petroleum and natural gas power homes, factories, and transportation, but
also make their way into the daily life of nearly everyone through petrochemicals.
These refined components of oil are used in thousands of household products, from
plastic items, to clothing, to medicine and cosmetics. Any product that
contains propylene, vinyl, ethanol, glycol, butadene, or ingredients that end
in Xylene is a petrochemical derived from fossil fuels.

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

by other energy sources.

Biomass Renewable Energy

Biomass renewable energy is energy derived usually from plant waste, such
as beet, corn, or sugarcane waste that can be used to produce ethanol fuel for cars,
aircraft, and other forms of transportation. Biomass renewable energy offers a
potentially limitless supply of energy to modern civilization, because most of the
energy derived from biomass was generated first by the sun. Renewable energies

such as those produced from biomass products are also seen as generally less
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harmful to the environment, as less pollution is generated in the process of
manufacturing and using them.

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

In the United States, biomass renewable energy as of 2002 supplied six
times as much energy as geothermal renewable energy, solar power, and wind
energy resources combined. Estimates are that 3% of all energy in the United
States is 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
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globally for local electrical generation. By burning wood waste for heat, steam-

powered electrical plants are fueled.

Energy Crops

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

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
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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.
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,
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computers, cell phones, personal digital assistants (PDAs) and wireless
headphones.

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

The broadcast range for a WLAN varies depending on the building (some
materials block RF signals), the hardware and the wireless standard being used, but
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
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the form of a USB dongle or key, as a wireless transmitter and receiver can be very
small.

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

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

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

The uses of metamaterials would further miniaturize electronics
components, as well as make circuits and antennas more selectively receptive or
Impervious to various bands of the EM range. An example of one application for a
finer level of 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
81


http://www.wisegeek.com/what-is-terahertz.htm
http://www.wisegeek.com/what-is-infrared-radiation.htm
http://www.wisegeek.com/what-is-gps.htm
http://www.wisegeek.com/what-is-nanotechnology.htm
http://www.wisegeek.com/what-is-materials-science.htm

metamaterials, where visible light could be bent around them to conceal their

presence.

Uses of a Barometer Altimeter

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

Recreational Use. Hikers and climbers often use barometer altimeters with
topographical maps to determine their location using the altimeter setting. As a
person moves higher above sea level, the air pressure falls; the barometer in the
device can measure these changes and provide the user's altitude based on a
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
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poor reception, the barometer provides back-up altitude readings. Such devices
often allow users to maintain a log of their routes or at least periodically record
altitudes.

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

Picking and Using a Barometer Altimeter. There are various product models
available for those looking to purchase their own barometer altimeter, and the wide
range of features can be a bit daunting. Factors to consider when making a
purchase may include the altitude range the device can measure, the increments at
which it 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,
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young weeds or plants, and nettles of any kind- tilled and turned over—enhance the
soil with necessary plant food. Other sources of green manure also include poultry
manure (sans bedding), peat moss,compost, old sawdust, sod, straw, native peat
and other garden refuse.

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

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

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

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

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

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

sage, Rosemary, thyme, and tulip.

How to grow asparagus

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

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

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

Defects. Avoid asparagus rust, which produces reddish brown spots on the
stems and leaves, by planting resistant cultivars. Minimize damage from Fusarium
wilt, which causes spears, leaves, and stems to be small with large lesions at or
below the soil line, by purchasing disease-free roots and using good garden
sanitation. Crown rot causes spears to turn brown near the soil line. Prevent crown
rot by planting in raised beds, maintaining good drainage, and keeping soil pH
above 6.0.

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.
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Cabbage

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

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

Spacing & Depth. Space plants 12 to 24 inches apart in the row, depending
upon the variety and the size of head desired. The closer the spacing, the smaller
the heads. Early varieties are usually planted 12 inches apart in all directions. Early
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
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withstand the intense sunlight and heat of summer and to supply the developing
heads with sufficient water to develop quickly.

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

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

they serve as a breeding ground for diseases and insect pests.

Maize

Types of Maize. Several thousand varieties of maize are now grown
throughout the world and most of these can be allocated to one of the seven most
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.
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The maize land should be free draining in order that as much of the heat as
possible is employed in raising soil temperatures and not removing excess of soil
moisture. The soil should be naturally free draining to enable a full rooting system
to develop in a plentiful supply of oxygen.

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

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

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

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

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.
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Soil Erosion and Flood Control

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

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

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

Forest lands usually control the water movement of a locality. They keep
moisture, store water, and provide a steady regular and dependable flow of water.
Lack of forest land produces an independent flow of water, rising to rapid flood
peaks after the rains, followed by quick drying up of rivers in the dry seasons.
Failure 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
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conditions now prevail in these regions where only one generation ago there was a
sea of waving grass and profitable crops. Water power is needed in many regions
to turn dynamos and generate electric power. Failure of a water supply can stop
hydroelectric output.

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

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

floods. They are the enemies that may conquer any country that ignores them.

The Basics of Fertilizing

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

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

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

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

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

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

liquid plant food.
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AHIJIO-YKPATHCHKHI TEPMIHOJIOT TYHUM BOKABYJISIPI

A

absorb [ab’'zo:b/ BCMOKTYBATH, MTOTJIMHATH,
abcopOyBartu

acid /"aes.1d/ KHCJI0Ta

acidifier [a'sidsfara/ M IKACITIOBAY

acidify o' sidifa1/ T IKUCIISTH, OKUCIISTH,
OKHCJISTHCS

adapt /o' deept/ MIPHUCTOCOBYBATH(CS),
afganTyBaTu(cs)

agent /"er.dzont/ areHr, (hakTop, peuoBUHA

agglutination

/3,glu:tr'nerf(a)n/

CKJICFOBAaHH!, aFJIIOTI/IHaHiH

agglutinin

/a'glu:tinin /

arTFOTUHIH

air drainage

/'e. dremnids/

aeparisi IpyHTy

air pressure fall

le: ‘prefo fo:ll

NaJIHHSA aTMOC(HEPHOrO THUCKY

airframe /e fretm/ TUTaHEp JIiTaKa; Kopmyc
JITaIBHOTO anapara

albumen /"albjomin/ (sieunmit) O1TOK, OiTKOBa
pEYOBHHA, aTLOYMIH

alfalfa /al falfo/ JFOIEpHA

alga /"algo/ BOJIOPICTh

alimentary /alt'ment(a)ri/ Xap4YOBHH, TIOKUBHUH

alkaline /"alkalamn/ TYKHUH

alkalinity falka' linti/ JTYXKHICTb

alloy /"alo1/ cruiaB (METalliB); CIUIABIIATH
(MeTanm), 1oAaBaTH JIOMIIITKH
(1o Meraiy)

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

annual ring /"anjoal rm/ piuHuii map (y AepeBuHi); pidHe
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KiIbIlE (Ha porax)

antilock braking

/"antilok breikiy

aHTUOJIOKYBaJbHA rajJbMiBHA

system ‘sistom/ cucTeMa

apiculture /"e1pr kaltfs/ OJDKUTBHHUIITBO

arable /"arab(9)l/ OpHHIA

artiodactyl la:tia(v) daktatl/ ApPHOKOITUTHUAN

assimilate [o'similert/ aACHMIJTIOBATH, ITOTJIMHATH,
MOPIBHIOBATH

B

bait /bert/ NpUMaHKa; TOJTyBaTH,
OTPUMYBAaTH KOPM

ballast /"baloast/ OanacT, 1meOiHb, IpaBii

bar /ba:/ NPYTOK, CTPHKEHb

bark /ba:k/ Kopa

barley /"ba:li/ STYMIHb

barometer altimeter

/ba'romito "altimi:to /

O0apoMeTp-aJbTUMETP

barren /"bar(a)n/ SITOBUH; HENIPOYKTUBHHIA,
Oe31IiIHuI; OC3HACIHHMIA;
CTEpUIIbHUHI

bast /bast/ JIMKO, J1y0; Madyiia

beak /bik/ n13600; "HOCUK" (BHTATHYTA
YacTHHA T1J10/1a)

bear fruits /be: fru:ts/ TUTOIOHOCUTH

bed /bed/ KIIyM0a; TpsiIKa

black soil /blak so1l / YOPHO3EM

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

blackcurrant /blak 'kar(a)nt/ YJOpHA CMOPOJIMHA

bladder /"blado/ MiXyp

bleeding /'bli:dm/ KpPOBOTEYA, KPOBOITYCKAHHS;
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OeKaHHA

block cipher /blok "sarfo/ Onmounwmii mmdp

blossom /'blos(a)m/ IBIT, I[BITIHHS; [BICTH;
PO3IBITATH; PO3MYCKATUCS

blossoming /"blos(a)min/ IBITIHHS

braking force /oreikiy fo:s / CHJIa TAIbMyBaHHSI

break down /breik daon/ po3kagaTu(cs)

breed /bri:d/ MOpO/1a; BUHOIIYBATH, TABATH
HPUILTIJ, PO3BOAUTH

breeding /'bri:dy/ BUBEJICHHS, PO3BEIACHHS,
PO3MHOXKECHHSI, TTOTITIIICHHS
MIOPOJIH, CEJIEKITis, 3arlTiTHCHHS

bud /oad/ OpyHbKa, 3a4aTOK, OyTOH;
JaBaTy OpYHBbKH; IIyCKAaTH
MapOCTKH; pO3LBITATH

buffering /"bafarm/ Oybepusarris

butadiene / bju:ta'dari:n/ OyranieH

butt welding /bat weldm/ CTHKOBE 3BaprOBaHHS

C

calve Ika:v/ OTEJIUTHUCS

cambium /"kambrom/ KamMOii

cane /kemn/ cTe0J1o

carbonate /"ka:bonert/ BYIJICKHCTIA CiJIh

carcinogen /Ka: 'smad3(a)n/ KaHIIEPOT'eH, KaHIIePOreHHH

cardiovascular

/ ka:drou 'vaskjolo/

CEpLEBO-CyIMHHUI

carnivore

/'ka:niva:/

M,SICO.I.,Z[Ha TBApPHHA, XNUKAK

carnivorous

/ka: 'nrv(a)ras/

M‘SICOITHNIN, KOMaXOiTHUN

cell

[sell

KJIITHHA, KOMIpKa, Yallieyka,

yapyHKa(y CTUIbHUKAX )

95




cellobiose

/ selov'barovz/

eno0io3a

cellular /'seljola/ KJIIITUHHUH, CITYACTHH,
IIOPUCTHUMN

cellulose /'seljulovz/ KJIITKOBHHA, LIEII0JI03a

cereals /'s1arialz/ 3epPHOBI

chaff Itfa:f/ I0JIOBa, CiuKa

chew Itfu:/ KYBaTH, IEPEIKOBYBATH

clay /Klex/ rIIMHA

clay soils /Kler so1ls/ TJIUHKCTI TPYHTH

clot /Klot/ 3ryCTOK, TPOMO; KOAryIroBaTH

clover /'klovval KOHIOIIMHA

clump /Klamp/ rpyKa

coagulate /kau'agjolert/ 3rOpTaTUCS, KOATYJIIOBATH,
3CiJaTUCs

coagulation /kovagju'lerf(o)n/ KOAryJisiis, 3¢i1aHHs

coat Ikaut/ XyTpO, IEPCTh, IKypa, BOBHA,
000JIOHKA, OTIEPEHHSI, TUTIBKA

cofiring Ikov ‘fatorm/ CHLJIbHE CTIATIOBAHHS

coloring /"kal.or.m/ KoJTip, 3a0apBIeHHS

colostrum /ka'Ibstrom/ MOJIO3HBO

combine harvester /Kom 'bam "ha:visto/ KoMOaitH

combine harvesting

/kom 'bain "ha:vistiy/

MeXaHI130BaHe 30MpaHHs

ypOKaro

compartment /kom 'pa:tm(a)nt/ BT (IIUTYHKY), TIEpEropoaKa

compost /"kompost/ KOMITOCT; YIOOpIOBaTH
KOMIIOCTOM

conifer /' konifa/ XBOMHE JIEPEBO

conjunctivitis

/kon dzan(k)tr vartis/

KOH'FOHKTHBIT

consume

/kon'sju:m/

CIOXKMBATH, BUTPAYaTH, 3 i71aTH,
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IIOIr’1MHaTHu

contaminate

/kon'taminert/

3a0pyIHIOBaTH, OTPYIOBATH,

3apaxkaTu, IHpIKyBaTH

corncob /'ko:n.kob/ MOYaTOK KYKYpyI31

correlation / kora'lerf(a)n/ KOP eSS

coulter pi3ak, 4yepecio Iuryra

cramp /kramp/ crasM, CyJIOMHU;
BUKJIMKATHU(BIJUyBaTH) CyJIOMU

creep feeding /kri:p fi:dm/ MiATO/IIBIIST MOJIOHAKY

cropping /Kropin/ BPOKAHHIA

Cross /kros/ CXpeIyBaHHs, TOpHI, Kpoc,

MOMICh, T1I0pUaU3aIlis

cross-pollination

/ kros polr'nexf(a)n/

nepexpecHe 3alUICHHS

crotch /krot// BIJIKa (cTeOua, Titok abo
JiepeBa)
crown /kravn/ BEpXiBKa, BiHCIIb; BIHOYOK,

po3eTka (JINCTS)

crude protein

/kru:d 'prooti:n/

CUPHUH IPOTETH

culled /kald/ 3ipBaHU (PO KBITH)

cultivate /"kaltivert/ 00pOOJISITH 3eMITIO, BUPOIILYBATH

cultivated /"kaltivertid/ 00pobIIeHnt; 00pOOITFOBaHU;
KYJbTYpHUU

cultivation Ikaltr' verfn/ KYJIbTUBAILiS

cut /kat/ 3pi3yBaTH

cutter bar /"kato ba:/ pi3ajbHMIA arapar

D

deceleration

/ di:sela'rerf(a)n/

YIOBUIbHEHHS, TaIbMYBaHHS

decompose

/di:kom'pauvz/

pO3KJIaIaTH(HA CKIAI0B1

YaCTUHM ), THUTH, TICYBATUCH,
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aHaJi3yBaTu

decomposition

/ dizkompa'zifn/

posnad; THUTTA; 3arHUBaHHS

decrypt /di: kript/ pO3MH(PPOBYBATH; IEKOTyBATH
deposit /d1'pozit/ POJIOBHMIIIC; PO3CHIT; TTOKJIA]
dermatitis / do:ma'tartis/ 3arajeHHs MIKipH, TePMATHUT
desiccation /dest ' kerf(a)n/ mipi3aHHs

detrimental / detri'ment(o)l/ TITKITUBU T

devastation

/ deva'sterfn/

CIIyCTOILLICHHS, PYWHYBAHHS;

pospyxa

devitalize /di: " vart(a)laiz/ 11030aBIIATH KUTTE3ATHOCTI;
MOCIA0JISATH;

deworm /di:'worm/ BUTAHSITH TEILMIHTIB

dextrose /'dekstrooz/ JCKCTpO3a

digest /dat'dzest/ NEepEeTPaBIIOBATH, 3aCBOIOBATH,
CIIpUKMAaTH

digestion /dar' dzestf(a)n/ TpaBJICHHS; 3aCBOEHHS 1K1

digestive upset

/dAr dzestiv ap 'set/

po3jiaan TpaBJICHHA

digger /"diga/ TUTYT 3 TICPEATLTY X KHUKOM

discrepancy [dis krep(a)nsi/ PO3OKHICTH

disorder /dis'o:do/ po3ma, IOpyIICHHS (SKOi-
HeOy b (DYHKIIIT Opra”izmy)

disperse /d1'spa:s/ BiIMUpATH

dissipate /" disipert/ PO3CIIOBATHUCS, TUCUITYBATHCS
(npo eHepriro)

dissolve /d1'zolv/ posmagatu(cs), pO3UUHATH(CS),

pyiiHyBaTH(Cs)

disturb the crop

/d1'sta:b 0o krop/

MOIIKOJUTH BpOKar

doe

[dao/

CaMKa, CaMHUIIA

dormancy

/"do-m(a)nsi/

CTaH CTIOKOIO (HACIHHS POCJIMH);
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CIUISTYKA (TBApUH)

dormant /"do:m(a)nt/ KW 3HAXOJIUTHCS y CTaHi
CIIOKOI0, Y CTaHI CIOKOIO (ITpo
pOCIIUHY); sIKU iepeOyBae B
(3uMOBIi) cruis4Li (PO TBApHH)

drain /dremn/ JApEHyBaTH, OCYIIYBaTH

drill /dril/ BHCIB

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

duct /dakt/ POTOKa (3aJ103H); KaHal

dung /dAan/ THIM, TOCII, YTHOEHHS,
no0puBoO, Kai, gekarii,
CKCKPEMEHTH; YTHOIOBATH,
yA00proBaTH(3EMITIO), BUJILISATH
CKCKPEMEHTH

E

ear el KOJIOC

edible /"edib(a)l / iCTIBHHUIA; 1Ka

egg-plant /"egpla:nt / OakyakaH

electromagnetic /1 lektra(v)mag netik/ | eaeKkTpOMarHiTHHMA

elephant grass

/"elif(o)nt gra:s/

CIIOHOBA TpaBa

emasculate /1'maskjolert/ KacTPYyBaTH, XOJIOCTHTH,
OCKOTLISITH

embryo /"embrou/ 3apoJIOK, eMOPIOH; 3aPOJIKOBHI,
eMOpioHaTBHUMN, HE3PLUIHIA

embryonic / .embrr'onik/ 3apOKOBHIA, eMOPiOHAILHUH,
HEJIOPO3BUHECHUN

emission /1" mif(a)n/ eMicisi, BUIIPOMiHIOBAHHS
(mporec)

encipher /m’satfa/ 3amupoByBaTH, MUCATH
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mupoM; KOoTyBaTh

enclosure /m'klovzo/ 3ari
encrypt /mkript/ mudpyBaT
encryption /1y ‘kripf(a)n/ g pyBaHHs, 3aIM(POBYBaHHS

energy crops

/"enadzi kropi/

E€HEPreTUYH1 KyJIbTYpPHU

engulf /m’galf/ TIOTJIMHATH, 3aCUTIATH,
3aKOBTYBaTH

ensilage /"ensilidz/ CHJIOCYBAHHS;, CHJIIOCOBaHHH
KOpM, CHJIOCHA Maca, CHJIOC;
CHJIOCYBATH

enzyme /"enzatim/ €H3UM, (PepMEHT

gvacuate /1" vakjoert/ BUIAIATH

evaporation /1, vapa'retf(o)n/ BUTIAPOBYBaHHS

ewe /ju:/ BIBIIA

excretion ik "skri:f(a)n/ EKCKpeIIist

exterminate

/ik'sto:minert/

SHUITYBATH, BI/IKOpiHIOBaTI/I

external ik 'ston(9)l/ 30BHIIIHIN, TOBEPXHSA
=

fade [fexd/ B’SIHYTH

fallow /' falov/ apoBe IoJjie

fallow ground

/"falou gravnd/

3eMJIs TTiJT TapoM

farrow /" farovl/ OITOPOCUTHUCS

feathered /' fedad/ YKPHUTHHA TP’ sIM

fecundity [f1' kanditi/ IIJI0TOBUTICTD, I HICTD,
POJIIOYICTh

feed /fi:d/ roAyBaTu; KopM, Qypax

feeder /' fi:daf TOIBHMK, TOMIBHUII,
KOPMOpO371aBay

feeding /fi:dig/ Xap4yBaHHs, Xap4i, MaCOBUCHKO
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fertile

/' fa:tarl/

POIOYMIA, TI0OTOHOCHUH

fertilization / fartilar'zerf(a)n/ ynoOproBaHHS (TPYHTY);
BHECEHHS JI0OpUBa;
3aIlITHCHHS, 3aITUICHHS

fertilize /' fa:tilarz/ yI0OpIOBATH, 3aILIiIHIOBATH,
3aITUIIOBATH

fertilizer /' fa:tilarzo/ ymnooproBau

fescue /'feskju:/ BIBCSIHHLIS

fetus /'fi:tas/ TLTIJT; 3aPOJIOK; eMOpPioH

fibre /' fatba/ BOJIOKHO, HUTKa

fibrous /' fa1broas/ Gbi0po3Hui

flax [flaks/ JHOH

fleshy /' flefi/ M'SICUCTHI, COKOBUTHIA

flooding [fladim/ 3aTOIUICHHS, ipHTaIlis,
00BOIHEHHS

flourish /" flarifl IBITIHHS; KBITHYTH,
po3pocTraTtucs, OyTH B PO3KBITI

flow stress /flav stres/ Hanpyra IIaCTUYHOTO IUTUHY

fodder /" foda/ KOpM JUTs Xy00u, Gpypax

fold [fauld/ KoIlIapa, 3aropo/ia Jyist OBEIlb,
oTapa OBEllb; 3araHsTh (OBEIb)

foliage /' fouludsz/ JUCTBA

follicle /" folik(a)l/ CTPYYOK, OJIKYJ, CyMKa,
MIIIIEYOK, TyXHUPUIHK, KOKOH

forage /" foridz/ bypax, rpyoHii KOpM, KOPMOBI
POCIIMHU

fork [fo:k/ BUJIA

fossil /' fosil/ CKaM’SIHUTICTh, BUKOITHI PEIITKH;

CKaM’SIHUTMH, BUKOITHHI
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fossil fuels

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

rOpIOYi KOPUCHI KOMAJIMHA

fowl [favl/ IITHLIS

fraction /'frak[(o)n/ dpaxiiis, po3puB, IEPEIOM;
po30uBaTH Ha IPIOHI MMATOYKA

fracture /' fraktfa/ HepesioM, PO3pHUB, TPIlLIUHA,
HAJIJIOM, PO3JIOM; JIAMaTH,
po30uBaTH, JIaMaTucs, OyTH
JTaMKHM

frame [fretm/ KICTSIK, OCTOB, Oy/IOBa TiNa,
KOHCTHTYIIis; IPUCTOCOBYBATH

friction / frikf(a)n/ TepTs

frostbite /" fros(t)bait/ 0OMOpPOXKYBaTH

full-earedness [fol 1adnas / KOJIOCIHHSA

fungus /' fangas/ rpu0, rpudOK, IITICHABA, LBLIb,
JiepeBHa ry0ka, JUKe M’sco,
rpuOOBUAHUI HapICT

furrow /' faravl/ 0opo3Ha, opaTH; poOUTH
O00pO3HU

G

gang plow Igay plav / NPUYITHAN TUTYT

gangrene /'gangri:n/ raHrPEeHa; BUKJINKATH
3MEpTBIHHS, MEPTBITH

germinate /"dzo:minert/ NPOPOIYBATH

germination /dzo:m1'nexf(a)n/ MIPOPOCTAHHS; TIPOPOIYBAHHS

gestation /dze sterf(a)n/ CTHJIbHICTH(KOPOBH ), TIEP10/]
BariTHOCTI

gilt [glt/ MOJIO/Ia CBUHS, IT1JICBUHOK

girth /ga:0/ oOxBar (aepesa, Taii)

gland /gland/ 3aj103a, JiM(paTHIHUN BY301I,
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CEUYIBHUK

glucose /'glukovz/ TJII0K032

gnaw na:/ rpU3TH, po3’igaTu (PO KUCIOTY
TOII0), TypOyBaTH, My4YUTH

grassland /'gra:sland/ JYKOIIACOBUIIHE YT1]7Is1, paiioH
JYK 1 TaCOBMIIL, JTyKa, TACOBUIIIE

graze Igreiz/ MacTH, yTpUMYyBaTH Ha Maliii,
CKYOTH TpaBy,
BUKOPHUCTOBYBATH 5K
MaCOBHUCHKO

grazing /' greizin/ BUIIAC

greenhouse /'gri:nhavs/ TETUTHLS

grey forest soils

Igrer /' forist Soils/

Cipi JIiICOBI TPYHTHU

grind /gramd/ MOJIOTH(CS1), po3MeToBaTH(Cs),
nepeMentoBaTh(cs), TOBKTH

grip Igrip/ 3YCIUICHHS 13 3€MJICIO, 3aXBaT

groom /gru:m/ IPyM, KOHIOX; JIOTJISIAaTH KOHS,

YHUCTHUTH KOH:A

growth hormone

/grau® "ho:moovn/

TOPMOH POCTY;

gypsum /'dz1psam/ rincyBaty (IpyHT)

H

hardwood /"ha:dwod/ IITUPOKOJIMCTE ICPEBO

harrow /"harav/ Oopona; 6OpOHYBATH, BOJIOYHTH

harrowing /"harav/ OOpOHYBaHHS

harvest /"ha:vist/ ypOKaii, 30upaHHs ypoxKaro,
KHUBA, TUIOH, Yac 30UpaHHs
ypoKaro; 30Upatu ypoxKai,
JKaTH, TTO)KUHATH TUTOIH

hatch /hat// BUCHKYBaHHA(Kypyar),
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BUBECHHS(KYpUaT), BUBOJIOK;
BUCHJI)KYBAaTH(TITALLICHST),
IITY4YHO BUBOJUTHU(KYpUaT),
BUJTYTUTIOBATHUCS, BUBOIUTHUCS

(po JIMYUHKH TOIIO)

haymaking /"hermeikin/ CIHOKIC

head /hed/ KpoHa (JiepeBa)

header /'heda/ ’KaTka

heave /hiv/ 3aiiiMaTucs, ciyyyBaTucs (mpo
TPYHT)

heifer /"hefal TEJHNILIA, STIBKA, IEPBICTKA

hemp /hemp/ KOHOTLTI

herbaceous /ha:"berfas/ TpaB’SIHUCTUH, TPaB’ SIHUN

herbicides /"ha:bisaid/ repOiuIn

herd sire /ha:d sara/ IUIEMIHHUNA OUK

heredity /hr'rediti/ CHA/IKOBICTh; YCTIAJAKOBaHI PUCH,

hoe /hau/ MOTHKa, cama, KyJIbTHBaTOp,
KiBII(E€KCKaBaTOpa); MOTHUXKUTH,
HOJIOTH, BUITOJTIOBATH,
pO3IylIyBaTH (Caroxo)

hoof /hu:f/ KOITUTO

hop /hop/ XMLTh

hornet /"homit/ HIepIICHb

horticulture

/"ho:tr kaltfs/

CaIiBHUIITBO(KBITHUKAPCTBO,

IIJIOJIIBHUIITBO Ta OBOYIBHHUIITBO)

hot-air heating system

/hot & "hi:tig “sistom/

cUCTEeMa MOBITPSIHOI'O 00IrpiBY

housing

/"havzm/

CXOBHIIIE, 3aXUCTOK, YKPUTTH,
HiIlIa, CTIMJIOBE YTPUMAaHHS,

ITOIIOHA, YaIlpaK
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hull /hal/ MIKipKa, JyIInaika, mKkapanyna,
KapKac, KiCTSK; JIYIITUTH,
YUCTHUTH, OOPYIIYBaTH (3€PHO)
humus /"hju:mas/ r'yMycC, TIeperHii

hydraulic module

/har'dro:lik ‘modju:l/

TiApaBIIYHUN MOAYITb

idle speed /' ard(9)1 spi:d/ YHCII0 00EPTIB XOJIOCTOTO X0y

ignition Iig 'nif(a)n/ 3armaytOBaHHS; 3armalr;

ignition timing /1g'nif(o)n "tarmin/ da3u 3amaacHHs

imitate /' 1imrtert/ HACITiTyBaTH, IMITyBaTH,
KOmitoBaTu, HaO0yBaTu
BJIACTUBOCTEH 1HIINX OpraHi3MiB

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

infest /m'fest/ napa3uTyBaTH

infested /m'festid/ 3apakCHUH Napa3suTaMu

inflammation /infla"merf(a)n/ CriaJlaXyBaHHS; 3arOpsTHHS,
3aiMaHHs

ingest /m’dzest/ KOBTATH, TJIUTATH, TPOKOBTHYTH

inhabit /in "habit/ JKUTH, MEIIKATH, HACENISATH

inoculation It nokjo'lerfn/ HICTIICHHS, 1HOKYJISIIIS; TOCIB
(MikpoOiB);

intake /'interk/ YCMOKTYBAHHSI, TIOTJIMHAHHS,
CIIO)KMBaHHsI, IPUHOM

intestine /m'testin/ KHUIIICYHUK

irrigation machines

/ir1’gerf(e)n ma'[i:ns/

3pOIllyBajbHI MAIIUHU

J

joint

/dzo1nt/

BY30J1 (cTeOs1a pOCIUHN)

juvenile

/'dzu:vanail/

MOJIOJINH, FOBEHIJIbHUH,

HEIOPO3BUHECHUI
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K

kernel /'ka:n(a)l/ 3epHO; 3epHUHA (TUT0AA); PO,
sneple, Kictouka (BUIIIHI,
MEPCHKA)

kid /kid/ KO3€Hs BIKOM JI0 POKY;
KOTHUTHCS,
STHUTHUCS

L

lactate /lak "tert/ BUILIATH MOJIOKO

lactation /lak "tetf(o)n/ BUJIIJICHHST MOJIOKA, JIAKTAITisI

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

laid crop /lexd krop/ MOJIETJT1 KYJIbTYPH

larva /'la:va/ JUYMHKA, TyTOJIOBOK

larval /'la:val/ JTUYUHKOBUHN, TPUXOBAHUH, Y
MPUXOBAHOMY CTaHi (Tpo
XBOpOOY

lay up /ler ap/ BiJIKJIaIaTH

laying /lem/ SHTIEKIIaIKa, TIePioj
SIMIEKJIAIKA

laying fowl ['leiiny faol/ HECydJKa

leaf roll /i:f ravl/ CKpY4yBaHHS JUCTS (XBopoOa
POCIIHH)

leek Mik/ O yIIsI-mopen

legumes /'legju:mz/ 0000Bi

lentil /"lent(a)l/ COYCBUIIS

lettuce /'1etis/ canat

lignin /" lignin/ JITHIH

limb /lim/ KiHI[IBKa, YacTUHA(Tijia),

KpuJio(niTaxa)
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lime [laim/ BAaITHO

limestone /'latmstaon/ BaITHSK

lipid /" liprd/ i

litter /' lita/ niacTHaKa(1IsA Xya00m),
BHUBOJIOK, IPUILILJ (TOPOCST
TOIIO); MIICTUIATH,
MIOPOCUTHCS, IIIEHUTHCS, METATH

live-stock /" 1atvstok/ Xya00a, MOroiB’ s Xy 100u

load /lovd/ BaHTaX

loamy shale /"lovmi Jerl/ ClIaHelb

lumber /'1amba/ pyOaTH, BaJIUTH JIepeBa

M

magneto /mag ni:tov/ MarHeTo

maize /meiz/ Maic, KyKypy/3a

maize corn silage

/meiz ko:n "satlidz/

KYKypy/3a Ha CHJIOC

malady /'maladi/ XBOp0oOa, 3aXBOPIOBAHH, pO3Jajl

mane /mein/ rpuBa(y KOH)

mangel /"mang(a)l/ KOPMOBHIA OYpSIK

manure /ma’njoa/ THiH, 100pUBO; YTHOIOBATH,
yno0proBaTu

mare /me:/ KoOwma

marrow /"marav/ KabavoK

marshy soil /'ma:[i so1l/ 3a00JI0YCHUH IPYHT

match /mat// HiAXOANUTH i Mapy,
BIJIMOBIIaTH, CIIAPOBYBATH,
napyBaTH, 371y4aTh

mating /'mertim/ CIIapOBYBAHHSI, CXpPEUTyBaHHSI,
B’sA3Ka

mature /ma’tfua/ 3pUTHIA, CTUTJIUH, CITLIHIA;
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JOCTHUITH, JIO3PITH, ITLIIKOM

PO3BHHYTHCS
maturity /matfuarati/ 3pUITICTh, CTUTIIICTh
metabolism /mr'tabaliz(a)m/ MeTabo0I1i3M, 0OMiH pEYOBHUH
miscanthus / mis'kan6as/ MICKaHTYC
mite /matt/ KJTIIII
moist /morst/ BOJIOTHH, TOIIOBHI
moisture /' morst s/ BOJIOT'ICTH, BOTKICTh, BOJIOTa,

CUPICTh
mold /mould/ I[BLJIb, IUTICHSBA, TICPETHIM,

r'yMyc; ILTICHSIBITH, (JOPMYBATH,

HACHIIATH 3EMJTIO
mount /maovnt/ NOKpUBATH (KOPOBY)
mow /mauv/ KOCUTH
muck soil /mak sorl/ NIEPErHINHUI IPYHT
mulch I mal(t)[/ MYyJIb4a, MyJIbYyBaTH
N
neat /nét/ OWK, BeJMKa poraTta Xyao0a;

YUCTHM, HEPO30aBICHUH,

HEPO3BEICHUIN
nettle /' net(ao)l/ KpOTIBa
nodulation /nodju:letf(a)n/ yTBOPEHHS OyJIbO0UOK
nourishing /' narifig/ MOKUBHUHN
nourishment /'narifm(a)nt/ CIOXKUBaAHH, DKa, Xapdi
nursery /'na:s(a)ri/ PO3ILIIIHUK, PO3CATHUK
nutrient /'nju:triont/ MO’KMBHA PEUYOBHHA

nutrient value

/'nju:triont ‘valju:/

MOKUBHICTh

nutrition

Injo'trif(a)n/

Xap4YyBAaHHA, ) KUBJICHH,

rOJlyBaHHS
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nutritional /mju: trif(a)n(d) I/ KUBWJIbHUN; TTIOXKUBHUHT

nutritive /" nju:tritiv/ TIOXXUBHHIA

nutsedge /'notsej/ ITUTIEPYC

O

oat [aut/ OBEC; BIBCSIHE 3€PHO; BIBCSHA
KpyIma

omnivorous /om 'niv(a)ras/ BceimHui

orchard grass

/"a:tfad gra:s/

rpscTuilst 30ipHa

organic matter

/5:"ganik ‘'mato/

IryMyC; I€perHin

overlapped valve

/auva'lapt valv/

T1APOIIICHIIOBAY 3 TTO3UTHBHUM

NEPEKPUTTIM

oxidize /"pksidaiz/ OKHCIISATH; OKCHJIYBaTH,
OKHCIIATUCS

P

parturition / pa:tjo rif(9)n/ ponu

pasture /"pa:stfo/ MACOBHUIIIE, BUT1H, MAHIKHUN
KOpM

pathogen /'paBadz(a)n/ NaTOT'CH, MATOTeHHUM
MIKpOOpraHi3M, pe4oBHHA, 1110
BUKJIMKA€E 3aXBOPIOBAHHS,;
XBOPOOOTBOPHUM

peat /pi:t/ Toph

pellet /'pelt/ KOPMOBa I'paHyJjia

pelleting material /" pelitin ma'torial/ rpaHyJbOBaHE HACIHHSA

perennial /pa‘renal/ OaraTopiuHHI

pest Ipest/ CLIBCHKOT'OCIIOAAPCHKUI
HIKITHUK, [MIKIAIABAa KOMaxa,
napasuT

petiole /" petidol/ YeperoK
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plant litter

/pla:nt/

POCITUHHHUM Oma/I

planting

/pla:ntim/

CaIlHHA

plate seeder

Iplert 'si:do/

BUCIBAJIbHA MaIllMHA

plexus /' pleksas/ CIUICTiHHS (HEPBIB)

plot /plot/ TUITHKA(3eMJT1), KIaTHK 3eMITi

plough Iplav/ IUTYT, PLJIS, TIOOPaHE MOJIE;
opaTu, OOPO3HUTH

ploughing /'plauin/ opaHKa

potassium /pa'tastam/ KaJin

power harrows

/'pavo "harauvz/

BaXXK1 OOpOHU

powertrain control

module

/'pava trein Kon 'troul

‘modju:l/

MOJYJIb KEPYBAHHS CUJIOBUM

arperaTom

precision seeder

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

CiBaJIka TOYHOT'O BUCIBY

pregnancy /'pregnansi/ BariTHICTh, KEPEOHICTB,
TUIbHICTH, TOPOCHICTh, KITHICTh
pregnant /"pregnant/ BariTHa, >kepeOHa, TUJIbHA,

MOPOCHA, KITHA, CysirHA

printed circuit board

/print 'so:kit bo:d/

JpyKOBaHa IjiaTa

produce /pra‘dju:s/ BHUPOOJISITH, BUTOTOBJISATH,
IIPUHOCUTH, JaBaTu (Bpoxai),
HECTHU(STHTI ), BUBOAUTHCS(13
STATIST)

proliferate Ipra’Iiforert/ npoiidhepyBaT;
PO3MHOKYBATHUCS, PO3POCTATHUCS

protein /'prouti:n/ OLUTOK, poTeiH

prune /pru:n/ oOpi3aTu aepeBa

pruning / pru:nm/ o0pizaHHs, miapi3aHHs (T17I0K);
dbopMyBaHHS KPOHU

pullet /"polit/ KypouKa, MOJIOZa 1HIUYKa
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pump /pamp/ IIPAIfOBATH HACOCOM, Ka4yaTH;
BHKa4YyBaTH, BiKa4yBaTH

pupal stage /'pju:p(a)l sterds/ CTaisl JISIICUKU

pupate /pju: pert/ 3aJISTbKOBYBATHCS

pure breed /pjua bri:d/ YKCTa [0poJIa

R

rake Ireik/ rpabJi

range of grass /rein(d)3 bv gra:s/ ciBO3MiHa

rapeseed /'rerpsi:d/ paricoBe HaCiHHSI

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

rear Irial PO3BOIMTH, BUBOIMTH,
BUPOIIYBaTH;

reclaim /ri’klerm/ nepepoOIsaTH

reel /ri:l/ MOTOBHJIO

regulating damper

/'regjulert ‘dampa/

PEryJIIOI0UNN MOBITPSIHUN

KJIaIlaH

renewable energy

Iri'nju:abal "enads3i

B1JIHOBJIFOBaHI JKepesia eHeprii

source so:s/

replenish Iri'plentf/ MIOTIOBHIOBATH, PEMOHTYBATH
(aepeny)

resin /'rezin/ cMoJa

resorb Ir1'so:b/ NOTJIMHATH, BCMOKTYBATH

resorption Ir1'zo:pf(a)n/ pe30pOIIisi, BCMOKTYBaHHS,
HOTJIMHAHHS

rhizome /'tarizovm/ pHU30M (a), KOPESHEBHIIIE

ridging hoe /rid3m hoo/ cara

ripe Irarp/ CTUTTIUHT

ripen /'ta1p(d)n/ CIIITH, MOCIIBATH, 3PITH

ripening /'ta1p(a)nin/ HAJMBAHHS, CTUTIIICTh
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root /ru:t/ KOPiHb, KOPEHETUTI/; TyCKaTH
KOPI1HHS, YKOpIHIOBATH(CS),
PUTH 3EMJTIO PHIIOM, ITiIPHBATH
KOpeHi(Ipo CBUHIO)

root out /ru:t aot/ BUKOPIHIOBATH

rot /rot/ THHUTH; TICYBATHCS, YaXHYTH,

TUHYTU

rotary cultivator

/'rout(a)ri’kaltiverta/

poramiitauii ppe3

rotate Ira(v) 'tert/ obepraTucs

rotting / rotiy/ THUTTS, PO3KJIaJl, BUITPIBAHHS

roughage /'rafidz/ pocTa Ka, Tpyouit KopM,
rpyouii(>kopcTKui) MaTepial,
KJIITKOBHUHA

row Irav/ P, MDKpSIIS; OOpO3Ha

rumen /'rTu:men/ pyOenp (mepiuii BiAIu HUTYHKY
KYHHUX)

ruminant /'ru:minant/ KyliHa TBapUHA; )KYHHUN

rye Irat/ KHUTO

S

salinity /so" lintti/ OCOJIOHEHICTb (IPYHTY)

sanitation /san1 terf(a)n/ 03JIOPOBJICHHS; CAHALIis

sapling /'saplm/ MOJIOZIE IEPEBO

sawdust /'sa:dast/ THpCa

scaffold branch

/'skafould bramn(t)f/

CKeJIETHA TlJIKa

scatter /'skata/ PO3CIIOBATH, PO3MIIIOBATH
scion /"saton/ narif (pOCIIHHH)

scuffling /" skaf(a)hn/ JTYIICHHS

sealant /'si:lont/ MaTepiaj sl YIIiJIbHeHb
secretion [st'kri:f(a)n/ CeKpelris
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sediment

/'sedim(a)nt/

BIJIKJIQJICHHS, 0CaJI0Ba IIOPOIa

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

seedbed preparation /'si.dbed MirOTOBKA JI0 MOCIBHOL
prepa‘rerf(a)n/

seedling /"si:dliy/ po3cana

selection Ist'lek[(a)n/ BUOIp, BiOip, 700Ip, CENeKIIis

self-pollinating

[selfpolr nertiy/

1o CaMoO3aIIuIrOETbCA

self-pollination [selfpolinerf(a)n/ caMo3aIuICHHS

settle /'set(d)I/ NPHKHUBATHCH
shallow root /' falow ru:t/ MOPOKHUCTE KOPIHHS
share I[e:/ COIITHHMK, JIEMIIII

shell [[ell IIKOPITyTIa

shoot [fu:t/ NapOCTOK; T1iJI0UKa
shrub [[rab/ YarapHUK, Kyl
silage /"satlidz/ CHJIOCYBATH

silage corn /'sa1lid3 ko:n/ CHITIOC

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

3abuBaru(pizatn) (Xymo0y)

slaughterhouse

/'sla:tohavs/

O1iiHs, PI3HUILA

slit /slit/ IIIMHA; TIPOPi3; po3pi3

slug Islag/ CIIMMaK; MUIBIIUK; JIMYAHKA
(Myxu, METeNnKa)

snail /sneil/ PaBJIMK, CTUMAK

snout /snavt/ pwiio, Mopaa(TBapuHH),
x000T(coHa), npuiMouka(y
POCIIH), X000TOK(Y KOMax)

sod /spd/ JiepeH, IEPHUHA; OOKJIa aTH
JepEHOM

sod crops / sod krops/ TUIACTOBI KYJIBTYpH
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soil engaging parts

I'PYHTO3a-XBaTHI1 YaCTUHH

soil fungi [so1l 'fangi:/ IPYHTOBI IpuOH

sorghum /'so:gom/ COpro 3BUYAiHE

SowW [sou/ CBHHSI, CBUHOMATKA; CIITH
sowing [savi/ TIOCIiBH

spade Isperd/ jonaTa

spayed Isperd/ KacTpoBaHa TBapWHA

Spear Ispra/ nariH, MapocToK; CTPUIKa
spell Ispel/ 1ocyxa, OCYILIUBUN CE30H

sphagnum peat

/'sfagnom pi:t/

Topd charnoBuii

spray

Ispre1/

OOIMPUCKYBATH; PO3MOPOIIYBATH,

PO3NPUCKYBATH

spring crops

Isprig krops/

Ap1 KyJIbTYpHU

sprinkler /'sprigkla/ pO30pHU3KyBay, MyJIbBEPU3ATOP

sprout Ispraut/ BiJJPOCTOK, IMAPOCTOK, ITariH;
Biuko (y Oynb01); mpopocTatu

stable /'stetb(a)l/ CTaHsI; XJIiB, CTIHJIO

stall [sto:1/ CTIHJIO; TOIJBHUI CTaHOK; XJIIB;
CTaHS

stand of grass /steend bV gra:s/ TPaBOCTIi

starch [sta:tf/ KpOXMaJlb

steer [stio/ KacTpOBaHHUN OMYOK, MOJIOJIHI
BLJI

stem [stem/ CTOBOYp, CTE€0JI0; TOXOIUTH,
BUHHUKATH

stem tip [stem tip/ BEpXiBKa CTOBOYpa

sterilize /'sterilarz/ 3HEIUTIIHIOBATH, CTEPHIII3yBaTH

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

stock [stok/ nopoja
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stomach

/" stamak/

IUTYHOK

storage tissue

/'storidz “tifu:/

napeHxima

stunt Istant/ 3aTpUMKa B POCTIi

stunted /"stan.tid/ HU3bKOPOCITHUIA

subsoiler /"sabsoila/ TITMOOKOPO3ITYIITyBay

succulent /"sakjol(a)nt/ COKOBHTHH, M'SICUCTHIA

suckle /"sak(a)I/ 3rO/IOBYBAaTH, JaBaTH CCaTU
BUM I, CMOKTaTH

sugarcane /' fuga kein/ IyKpOBa TPOCTHHA

supplement /'saplim(a)nt/ KOpMOBa J00aBKa

supply /sa'play/ 3a0e3rnevyyBaTu

sward Iswo:d/ TPaBOCTIH

sweeper /"swi:pa/ KYJIbTHUBATOpP, PO3MYILIYyBaY

switchgrass /'switfgra:s/ POCo

T

tall fescue [to:1 "feskju:/ BIBCAHUILA

tangent /'tan(d)3(a)nt/ npsiMa JTUTSTHKA 3a1i13HHIHOT
KOJIIT;

tank /teenk/ 0ak, pezepByap

tannin /"tanin/ TaHIH

taproot /"tapru:t/ CTPUKHEBHM KOPIHb

technical crops /"teknik(o)l krops/ TEeXHIYHI KyJbTYPH

thresh /Orefl MOJIOTUTH

thrive /Ora1v/ I[BICTH, PO3POCTATUCS

tillage /"tihdz/ HiIFOTOBKA IPYHTY (J10 MOCIBY) ;
0o0poOKa rpyHTyY, OpaHKa,
PO3IyIITyBaHHS

tillage crop /"tilid3 krop/ npocanHa KyJiabTypa

tillage root system

/'t1lid3 ru:t ‘sistom/

KOpCHCBA CUCTCMaA
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tilling ftilm/ o0poOKka IrpyHTYy, OpaHKa,
KYJIbTHBAITIS

tilth /t116/ 00pOoOKa IPYHTY; OpaHKa;
BEPXHIii, MOOpaHMii Iap 3emMil

timothy /'ttmaBi/ TuMO(diiBKa

timothy hay /'ttma0i her/ TUMOdiiBKA JTydHa

tissue /'tifu:/ TKaHWHA

track /traek/ CITiJI, TYCCHHMIIS

trailer /'tretla/ IPUYiI

treatment /"triztm(a)nt/ 00poOKa

trench ftren(t)J/ PHUTH, KOIIATH

trimmed ftrimd/ OCYILIEHUH

trunk ltrank/ CTOBOYp (Z1epeB)

tuber /'tju:ba/ Oynp0a

tumor /"tjuma/ MyXJINHA, HOBOYTBOPEHHSI;

TyMOD

turf-podzol soil

/ ta:f "'podzol so1l/

JEPHOBO-TIA30JIUCTUHN TPYHT

U

udder /' ado/ BUM 51

ulcer /" Alsof BUpa3Ka

utilize /'jutilarz/ BUKOPUCTOBYBATHU

\/

vaccinate /'vaksinert/ POOUTH IICTICHHS,
3aCTOCOBYBATH BAKI[MHY

valve Ivalv/ BaJIbBa, CTYyJIKA

variety Iva'rarati/ copT

vegetation Ivedzi'terf(o)n/ POCITHHHICTD

ventilation / ventr'lexf(a)n/ BEHTHWIALIISI, TPOBITPIOBAHHS

vessel /'ves(a)l/ COCYI;
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vetch Ivet|l BHKA

viticulture /'vitr Kaltfa/ BHUHOT'PAIapCTBO

volatile oil /"volotail o1l/ edipHa omist

w

water-soluble vitamins | /'wo:ta ‘soljub(a)l BOJIOPO3YMHHI BiTaMiHH
‘vartomin/

wean /win/ BIJITy4aTH B1J MaTepi (Tens),

BIJIHIMATH, BIJICAJI’)KyBaTH
wellhead Iwel hed/ JDKEPEITo, CTPYMOK
wheat /wi:t/ MIICHUTIS

windrow harvesting

/'windrau ha:vistim/

HEMEXaH130BaHe 30MpaHHs

ypoxKaro

winter crops

/"'winta krops/

03UMI KyJIbTypHU

wood Iwod/ JepeBUHA
Y
yield fji:1d/ ypoxai, yposkaiHICTb, TUIOJIH,

yiioB (pulu); BUpOOIATH,

naBaTU(IUIOAH, YPOKaid)
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PE®EPYBAHHS HAYKOBOI CTATTI

PedepyBanns — 11e ogHa 3 HAWOUTBIT PO3MOBCIOIKEHUX MHCHMOBUX (hopm
oTpuMaHHs 1H(}oOpMaIlii, SKa JO3BOJISE 32 CY4aCHOT'O BEIUYE3HOTO il MOTOKY Y
KOPOTKHUM TepMiH BimiOpatn moTpiOHY cmerianicty iHgopmariito. [lopiBHsSHO 3
AHOTYBaHHSAM pedepyBaHHS € JTOCKOHAJIIINM METOJIoM 00poOku iH(opMalii Ta ii
JUKepes: SKIO B aHOTalllli HABOASTH JIMIIE KOPOTKHM TMepenik MUTaHb, IO
PO3TIAAAI0Th, TO 3a pedepyBaHHS BHUKIANAIOTh CYTHICTh NMHUTaHb Ta HABOIATH
HaWBaKJIUBIII BUCHOBKH.

[leit mporec monsirae B aHaji3l MEPBUHHOTO JIOKYMEHTa, 3HAXOJKEHHI
HalBaroMmilMx y 3MICTOBOMY 3HA4Y€HHI JAaHMX (OCHOBHHUX IIOJOKEHb, (DaKTIB,
JOBEJICHb, pE3yJbTaTiB, BHUCHOBKIB). PedepyBaHHS Mae Ha MeETI CKOPOTUTH
¢bi3uuHMil  00CST TMEPBUHHOTO JOKyMEHTa 3a 30epexeHHS WOro OCHOBHOTO
CMUCJIOBOTO 3MICTY, BUKOPUCTOBYIOTh Y HAYKOBIiH, BUaBHUY1H, iH(hOpMaIliitHii Ta
616miorpadiuHii TiSITBHOCTI.

CryneHtam HaBUYKM pedepyBaHHsS JIOMOMArailTh OIpalbOBYBaTH Ha
SAKICHOMY piBHI Ta B 3HaQUYHUX 00CSTax HayKOBO-HAaBYaJIbHY, HAyKOBO-TOMYJISIPHY,
HAYKOBY JITEPATypy 3a CHEIaIbHICTIO.

PedepyBanns mnependavae HU3KY JIOTIYHHMX OIEpalliid, 30KpeMa: OILIHKA,
BII0Ip, aHaNI3 Ta CUHTE3 1H(OpMAaIlil, 0 MICTATHCS B MEPBUHHOMY JIOKYMEHTI.
[IpaBuna BHUKOHAHHS KOXKHOI OKpeMOi ormepauii, MHOCIIAOBHICTh oOlepauii
CTaHOBJISITh METOAUKY pedepyBaHHS.

OcHOBHOIO fi€l0 pedepeHTa € YUTaHHS SK CKJIQJHWA PO3YMOBHI TIPOIIEC,
NOB'SI3aHUM 3 TIHMOOKUM YCBIJIOMJIEHHSIM 3MICTY JIOKyMeHTa. PO3pi3HSIOTH Tpu
OCHOBHHMX BHJM YWTaHHS, Yy Tpoleci pedepyBaHHsI: 03HAHOMIIIOBAJIbLHE,
BUBUaJbHE, pedepatuBne. I[lin o3HAHOMIIIOBAILHUM YHUTAHHSIM PO3YMIIOTh
3arajibHe O3HaMOMJICHHS 3 1H(OpMaIli€ro, IKYy MICTUTh JOKYMEHT, 0€3 HacCTaHOBU
Ha Tojajbllie BiATBOpEHHS. BuBuUanbHE YWTaHHA — II€ IHTCHCHBHE, BIyMJIUBE
YUTaHHS, CHpPSIMOBAHE Ha 3amnaM'dsTOBYBAaHHsS 3MICTOBOI 1H(opmalii TeKcry,

BUKOPUCTAaHUX MOBHHUX 3aco0iB. PedeparuBHe uuTaHHs mnepeadadae, mod y
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pe3ynbTaTi MOYKHA OYyJI0 KOPOTKO BUKIIACTH 3MICT TIEpIIOKEpEa.

[Iponiec pedepyBaHHsS MNOAUIAIOTH HA TaKl €TalM: MOIMEPEIHE 3arajibHe
O3HAaHOMIIGHHSI 3 TIEPBUHHUM JIOKYMEHTOM, pedepaTUBHUNA aHami3 3MICTY
JIOKYMEHTa, y3arajdbHeHHs 3100yTol iHOpMarlii, CKIaJaHHs, peaaryBaHHA U
octatroude odopmieHHs pedepaTUBHOTO TekcTy. KoXHOMY eramy BiAmoBizae
NICBHUI BHJT YNTAHHS, a/pKE KOXKEH €Tall, SIK 1 BUJ| YUTaHHs, Tiependadae KOHKPETHI

3aBJAaHHA.
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AJI'OPUTMHU PE@EPYBAHHA IPOYUTAHOI'O

The article
The piece of news is headlined
The abstract
The title of the article
The headline of the abstract
British
was _
pUb“ShEd American
It has | . _
ina(an) | canadian
been
Australian
monthly | journal.
It’s the
quarterly | supplement.
the book
The author of the article IS
the editorial

2

newspaper “...
magazine “...”

journal ...

supplement “...”

not pointed out.

this

last

Mr. / Dr. / Prof. X.

week.

month.

year.
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The article

The editorial

The book

The article

The editorial

The book

It should be

IS about

Is devoted to
is dedicated to
deals with
considers

touches upon

IS concerned with

dwell on
discusses
stresses

emphasizes

noted
stressed
pointed out
emphasized

mentioned

IS written by

that

Mr. / Dr. / Prof. X.

the editor.

the editor-in-chief.
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about ...

made me come to ...

the conclusion that ...

made me think about ...

Haii0isnb1 y:kuBaHi BUCJIOBH

1Jis1 pedepyBaHHS TEKCTY HAYKOBOI'O 3MiCTYy aHIJIIHCHKOI0 MOBOIO

a) BCTYIIHi BUpa3u:

1. [1a cTaTTs mpHUCBSYCHA ...

. This article centres about (deals with,

devotes considerable attention to, is

oriented forward to) ...

2. MeHi X0oTi10ocs 0 MiIKPECIUTH, 10

. I would like to emphasize that ...

3. Hemae HEe0OXigHOCTI

nepepaxoByBaTH BCI ...

. There is no need to enumerate all ...

4. 51 BBaXkaro 3a MoTpioHe

M1IKPECIUTH, 1110 ...

.| find it necessary to emphasize that

5. Y upomy 3B’s13Ky 0COOJIMBY yBary

CJIJT IPUAUINATH ...

.In  this

connection  particular

importance should be attached to ...

6. 3 ypaxyBaHHSM 3ra/IaHOi BUILIE

poOJIeMH ...

.With regard to the problem

mentioned ...

7. Lle#t npuKIag 9iTKO JEMOHCTPYE ...

. This example clearly shows ...

8. BucyHyTi Bulle NpUHLIMIH

[IOBHICTIO BIAIIOBITAIOTH ...

. The principles stated above fully

correspond to ...
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9. Pe3rome MOKHA BHKJIACTH B IBOX

3ayBa)KCHHSX 3arajlIbHOT0 XapakTepy

9. The resume can be stated in two

general observations

10. i ciocTepekeHHs MalOTh

BaKJIMBC 3HAYCHHA B ...

10. These observations are of great

significance in ...

11. O1xe, 1 MOXKY 3pOOUTH BUCHOBOK

11. Thus I dare to conclude ...

12. T'omoBHE TUTAHHS, KOTPE IMOKH IO

HE BUPIIICHO ...

12.  The main question not yet solved

1S ...

13. Hapermti MeH1 xoTi1ocs 6 ckaszaTy,

1o ...

13. Lastly I’d like to say that ...

14. OueBuIHO, BXKIIMBO 3pOOUTH

BHUCHOBOK ...

14. It may be important to conclude

0) 3B’A13yBaJIbHI TA y3arajbHIOW4i ppasu:

1. B3zarari ...
2. 1o cTocy€eThes ...
3.1le noBoAUTS, IO ...
4. Hemae HE0OX1THOCTI TOBOPUTH
5. I1eBHOIO MIpOIO ...
6. binpie Toro ...
7. HackinbKu 11€ CTOCY€EThCS JaHOT
POOJIEMH ...
8. I3 mormsny ...
9. 51 BBakaro, 110 ...
10.Cnia miaKpEeCIuTH ...
11.CtocoBHO 1i€l TPoOIEMH ...
12. o cToCy€ETHCS IILOTO MTUTAHHS ...

13. 11106 oTpumatu HaAOUTBIT TIHOOKE

In general ...

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

To some extent ...

What is more ...

N o g bk~ D Ee

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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YSIBJICHHS TIPO ...

14. Ocb YoMy HEOOXI1JIHO ...

15. BaxxnuBo BIAMITHTH, 11O ...
16. ITo-mepe (mMo-aApyre, MO-TPETE)
17. Hapernri ...

18. Xo4y 3po0uTH BUCHOBOK ...
19. Ilepmu 3a Bce ...

20. Tak (TakuM YHHOM) ...

21. Kpim Toro (jio TOro x,) ...
22. Tomy ...

23. binbiue Toro ...

24. Tlporte ...

25. Xoua ...

26. CyTTeBO ...

27. Tum mave ...

28. I1opiBHSHO 3 ...

29. 3BijacH ...

30. BpaxoByrouwu 11€ ...

31. Och uomy ...

32. YV uinomy ...

B) KOMOIHATOPHI BUCJIOBH:

14. That is why it is imperative to ...
15. It is of importance to note ...
16. First (secondly, thirdly) ...

17. Finally ...

18. I 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. On this account ...

31. That is why ...

32. On the whole ...

1. V wiii crarti/ypuBKy IpoaHaaizoBaHO

MaKpOEKOHOMIYHI JlaHi €Bpomu

1. This chapter/abstract has examined

macroeconomics data for Europe

2. AK1eHT 3po0JIeHHi Ha ...

2. The emphasis has been placed on ...

3. VY pe3ynbTari aHalli3 aBTOpa 3arajioMm

B1JI00pakae OCTaHHI IHTEpIpeTallii ...

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

interpretations of ...

4. 3anponoHOBaHI JICIKI MUISXH, SKi

J03BOJIIOTH TIepedOpMyITIOBATH

4. It has been suggested some ways in

which the approaches might be
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1 1X0/TH OLITBII ITEPEKOHIINBO ...

reformulated more persuasively

5. 3aranom s BBaxaro, 110 11€ NOSCHIOE
€BponenchKUil pICT MICAIBOEHHOTO

nepioay JUIIe HE3HAYHOIO MIPOKO ...

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

only a limited degree

6. X04 5 TIOTOKYIOCH 3 aKIIEHTOM,
PIOPUTETHUM Y [IbOMY ITIAXOI ... S
OUTBII TPUXUIILHUM J10 TEOPii, 110

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 TOMEPETHIN

TOTJISIT HA TIPOOIIEMY ...

7. The abstract develops the earlier view

on the problem of ...

8. ABTOp HaMmaraBcsl MpoaHaJli3yBaTH
3pOCTaHHS PUHKY, PO3TUISIOYH MTOTIISI
OKPEMO Ha BaJIOBY MPOAYKIIIO Ta

CEKTOp XIMIYHUX TOBApPIB

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

commodity chemicals sector ...

9. ¥V uiit cTaTTi aBTOp 3aNpONOHYBAB
X1, B SIKOMY aKI[EHT 1HHOBAI[IHHO1

IISUIBHOCTI 3MICTHUBCS 3 ... HA ...

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

activity has shifted from ... to ...

10. PoGora, mpencrapieHa B 1ii CTaTTi,

JIa€ M1ACTaBU BBAXKATH, IO ...

10. The work surveyed in this article

gives good grounds for believing that ...

11. ITigcymoBYyrOUH, 3a3HAYUMO, 11O
MOJIITUKA PO301’)KHOCTEN, ONMCaHa B 1A
CTaTTIi, BimoOpaXkae BIIMIHHOCTI Y
MOTJISIIaX 3 JIEKUIBKOX KITFOUOBUX

IIUTa”Hb ...

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

questions ...
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3pazok peghepysanns cmammi

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

The author of the abstract is Mr Zahursky.

It was published in an Journal “ ” in 2020.

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

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

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

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

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

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

Secondly, the existence of favourable conditions for black market, shady

exchanges of land resources on the basis of fictitious agreements.
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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
YKPAIHOMOBHHMX HAYKOBUX TEKCTIB JIJI1 AHOTYBAHHSI

BUBIP I'IbPUY KYKYPY/A3U

Bubip riOpumy Mae oawH 13 BUPINMIATBHUX BIUIMBIB Ha BPOXAWHICTH
kykypymsu. Came Tomy, BUOHWparoudm TiOpUa KyKypyA3W, BapTO BPaxOBYBATH
0COOJIMBOCTI TPYHTOBO-KJIIMATUYHOT 30HU BUPOIIYBAaHHS, I[UJIAHOBUM pIBEHb
ypOKaitHOCTI, MOMEPETHUKN Ta PEeCypCcHe 3a0e3MedYeHHs] TOCMOAapCTBa, CUCTEMY
00pOOITKY TpPYHTY, CTPOKHM Ta TPHUBAJICTh IOCIBY, IOIIMPEHHS Ta IMPOTHO3
PO3BUTKY HAWOUIBIN IIKIIJIMBUX OPTaHI3MIB y PErioHl, CTPOKU Ta TPHUBAJIICTh
30upaHHS.

IpPYyHTOBO-K/JIiMATHYHA 30HA BUPOIIYBAHHS

OuiHka KJIIMaTUYHUX YMOB BUPOLIYBaHHSI pErjiaMeHTye BUOIp TiOpuIIB 3a
IPYNOI0 CTUTJIOCTI, CTPECO- Ta MOCYXOCTIMKICTIO. ATrpOKIIMAaTH4HI 30HU Y KpaiHu
JIOCUTh CYTTEBO PIZHATBCS MDK COOOK, HaBITh IMOJS Y MEXKaX OJHOTO
TOCIIOAAPCTBA MOXKYTh PI3HUTHCS THUIIAMHU TPYHTIB, MOMEPEIHUKAMHU, 00pOOITKOM
IPYHTY, HAsBHICTIO TPYHTOBOi BOjord. Tomy mpaBwibHMI TiAOip TiOpUIIB mJIs
KOHKPETHUX TPYHTOBO-KJIIIMATUYHUX YMOB — 3alOpyKa BHUCOKHMX 1 CTaOUIbHHMX
ypoOXaiB 1, BIMOBIIHO JI0 IIbOT'O, JOXO/Y Ha OJWH T'€KTap MOCIBHOI IIOIIT.

Bianosigno no kmacudikaiii @AO Bech CBITOBHM aCOPTUMEHT TiOpHIIB
KYKYPY/J3H TIOJIJIEHO HA JIEB ATh OCHOBHHX I'PYII, & 32 OCHOBY CUCTEMATHUKH B35JIU
6amu Big 100 mo 900. Onna omuuuusg B Oamax DAQO BiANOBiAE PIZHUIN MIXK
riopugamu B 0,1% cyxoi pedoBuHu B kauaHax. Pizaunsg B 10 OamiB 3a ®AO
BiZnoBiae mpuOIU3HO 1-2 nHAM pi3HUII 3a go3piBaHHAM abo 1-2% 3a BMicTOM
CyXO0l pEYOBMHU B KauaHax 3a OJIHAKOBUX CTPOKIB 30MpPaHHS.

OCHOBHI rpynu CTHIJIOCTI ri0puaiB KyKypyaA3u:

panHbocTUrIl — 81-90 1HIB Bij MOSBH CXOJIB JIO TIOBHOI CTHTJIOCTI 3€pHa
(PAO 150-200);

cepenapopandi — 90—100 qHIB Bijg MOSIBU CXOIB A0 TTOBHOI CTUTJIOCTI 3€pHA

(®AO 200-300);
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cepenapocTuriii — 100—110 nHIB Bif MOSBU CXOIIB JO MOBHOIi CTHUIJIOCT1
3epHa (DPAO 300-400);

cepeanborizHi — 110-120 qHiB Big MOSBH CXO/IIB 10 MTOBHOT CTUTIIOCTI 3epHA
(DPAO 400-500);

mizHbocTUrI — 120—130 gHIB Bijg MOSBH CXOAIB J0 IOBHOI CTHUIJIOCTI 3€pHA
(PAO 500-600).

IHorenuiana ypo:xaiiHoCTI

Ile ckimagHa reHeTHMYHA O3HAKa, siIka BHM3HAYae€Thbcsl OaraTbMa (pakTopaMu
(mepiooM Bererailii, MOCYXOCTIHKICTIO, CTIMKICTIO J0 BWISTaHHS, IIKIJIHHKIB,
XBOpOO, cTpecoBuX (akTopiB, NPUAATHICTIO JI0 MEXaHI30BaHOTO 30MpaHHs
Bpokaro). Tak sik BpoxkalHICTh T1OPUAIB Y PI3HUX IPYHTOBO-KIIMATUYHUX YMOBAX
HEOJIHaKOBa, BHOMparouum 1iX, TOTPIOHO BpaxoBYBaTH BIJIACHUM  JIOCBIA
BUPOILYBAHHS OKpPEMHUX TIOpHIIB 1 pe3yjbTaTH MICUEBUX JIEMOHCTpALIdHUX 1
BUPOOHUUYUX BUIPOOYBaHb.

KpiMm moTteHmiany BpoXaifHOCTI Ba)KJIMBO BPAaXxOBYBATH W TaKWi MOKa3HUK,
K CTaOLIBHICTh YPOXKAWHOCTI T10pUIy BIPOIOBXK pokiB. [limbupaiire riOpuam, siki
MIOPOKY 3a0e3neyyBaTUMyTh BHCOKHMH Ta CTaOUTbHUN pPIBEHb YPOXKAWHOCTI,
HE3aJIe)KHO BIJ] MICIISI Ta YMOB BUPOIIyBaHHS. BukopucToByiTe sikomora Oubiie
JAHUX JIJ1s1 BUOOpY HaMKpamux riOpuIiB JUisl BAlIMX KOHKPETHUX YMOB.

CrilikicTb 10 ypaxeHHsI XBOpoOaMu

Brponosx mepiomy Bererarii poCIMHHM KYKYpYJ3HW TMOIIKOKYE BEIHKa
KUIBKICTh 30YyAHUKIB T'pUOKOBHX, OaKTEpiaJIbHUX, BIPYCHUX 1 MIKOIUIa3MOBHUX
xBopo0. Ha momupenns 30yAHUKIB XBOPOO KYKYpYyI3H Ta IXHIO YHCENIbHICTD JIyKe
BIUTMBAIOTH TPYHTOBO-KIIMATHUHI yMOBH. HalOIbII MIKOJOUMHHUMHU XBOpOOaMuU
KYKypyI3u €: cTe0JoBI Ta KOpEeHeBI THWI, (Qy3apio3, TeIbMIHTOCIOPiO3HI
IUBSIMUCTOCTI, MyXHpyacTa Ta JIETIO4a Cakka. Tomy, BUOMpAOUYM TOW UM 1HIIHM
riopua, ToTpiOHO 3BEpPTATH YBary Ha iXHIO CTIMKICTh 10 HAWOLIBII MOIIUPEHUX 1
TUTIOBHX XBOPOO Yy PETioHI.

CTpoxu Ta TPUBAJIICTH NMOCIBY. X0JO0OA0CTIHKICTH
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[TociB xomnogoctiikux riOpuaiB MokHa nounHatu Ha 10-15 gHiB paniie
ONTHUMAJIbHUX CTPOKIB 33 TEMIEPATYPH I'PYHTY Ha IJTUOMHI 3arOpTaHHS HACIHHSA 8-
10°C. Lle nae 3Mory oTpuMarH cX0AH Ha 5-7 AHIB paHillie, HIK Y HEXOIOJOCTIMKUX
riOpuiB, HaBITh y POKH 3 HEJOCTATHHOIO CYMOIO aKTUBHHX TeMIeparyp. Y Takui
croci® MoKHa AemIo 30UTbUTH a3y aKTUBHOTO (POTOCUHTE3Y, 32 SIKOi B POCIIHHI
IHTEHCUBHO CHHTE3Yy€ThCs OpraHiyHa pedoBrHa. OTpUMaHHS OUIBII PaHHIX CXOJIIB
1 OUIBII IIBHUIKOTO PO3BUTKY POCIUH XOJOAOCTIHKHX TIOpUAIB KYKYPYI3H
JI03BOJISIE  TIJIBUIUTH BPOXKAWHICTh 3€pHA, OCOOJMBO B POKH, KOJIU JIpyra
MOJIOBMHA BeEreTalli MpoXOAWTh Yy NOCYHIIUBUX yMoBax. CTIMKICTh TIOpUIiB
KYKYpyI3u J0 HeAOoCTadl TeIjla Mae€ OCO0JIMBE 3HAYEHHS MJIi HOPMaJbHOT
BEreTallii pociMH HaBECHI Ta Ha IMOYaTKy JiTa, 110 3abe3nedye OiIbIl IOBHE
BUKOPHUCTAHHS arpOKJIIMaTUYHUX PECYPCIB.

IHocyxocTiiikicTh

[Tocyxa € omHuM 13 OCHOBHUX (HaKTOpiB, IO JIMITYE PO3BUTOK TiOpUIIB
KyKypya3u B Ykpaini. HaiiOinpim HeOe3nmedyHoo € KOMOIHOBaHAa MOCyXa, KOJH
HECTaya BOJIOTU Y TPYHTI 30ira€ThCsi 3 BIUIMBOM CYXOTr'O >KapKoro moBitps. [ms
POCIIMH KYKYPY/I31 KpUTHYHUM TIEPi0I0OM HeCTadl BOJIOTH € JABa THXKHI JI0 IIBITIHHS
Ta TPU THXHI Ticist Horo. [locyxa HeraTMBHO BIUIMBA€ HA €JIEMEHTH CTPYKTYpH
BpPOXKal0 (3MEHILYEThCS KUIBKICTh KayaHIB Ha POCIMHAX, IXHIM po3Mip, BUXIJ Ta
Maca 3epHa), BUCOTY POCJIHUH, PO3MIp MIDKBY3Js, JUCTA Ta iH. CTIMKICTh Pi3HUX
riOpuIiB KYKYpyA3U J10 TOCYXH BU3HAYAETHCS 3MIHOIO BPOKAWHOCTI 3€pHA, Ha SIKY
OIMOCEPEKOBAHO YU 0€3M0ocepeHbO BIUIMBAIOTH Pi3HI MOPQOJIOriyHI i 010JI0T14HI
O3HAKHU.

OTpuMaHHS BUCOKHX Ta CTAaOUIbHUX ypO’KaiB 3€pHA KYKYPYII3H MOXKIHUBE 32
HAsIBHOCT1 T1OPHIIB 13 BUCOKOIO IOTCHINMHOK BPOXKAMHICTIO, PI3HUMH CTPOKAMH
JOCTUTAHHS, CTIHKICTIO 70 XBOpOO, BWISATAHHS, IIKITHUKIB, HECHPHUSATINBHX
NOroHUX (haKTOPIB CepeOBUINA Ta TAPHOIO BOJIOTOBIIAAYUEIO.

bepyuu no yBaru Toit ¢akr, 1o riOpuIu Mo-pi3HOMY pearyroTh Ha CTPECOBI
dakTopu, I MiHIMI3aIlli PU3UKIB y TOCTIOIAPCTBI BApTO BUPOIIYBATH OJTHOYACHO

JeKiIbKa TIOpuaiB 13 pi3HUMU Xapaktepuctukamu: DOAO, Tunom 3epHa,
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YYTIUBICTIO [0 TEXHOJOTri BUPOINYBAaHHA, CTIHKICTIO JI0 XBOpOO 1 TyCTOTH
ctosiHHs. [IpaBuibHO MiAiOpaBIIK BIANOBIAHI JIsl KOHKPETHOT MICLIEBOCTI T10pUan
Ta 3a0€3MEYMBINM ONTUMAJbHI YMOBU [IJI1 iXHBOTO BHPOIIYBAaHHS, MOKHA
CIPOMOTTHCSI ~ MaKCHMAaJbHO IOBHOTO  PO3KPUTTA  IXHBOTO  MOTEHIAlY,
3aKpIIJICHOI0 TE€HETHYHO.

Hanpsim BukopucTanHs riopuay (3epHo, CHJIoc, Kpymna)

He BapTo ouikyBaTH BHCOKHX YPOXaiB 3epHa KYKYPYI3H BiJl CHJIOCHHX
riOpuJiiB 1 HaBMakKu — SIKICHOTO CHJIOCY 3a TEPETPABHICTIO Ta TMOXHUBHICTIO BiJl
3epHOBOro Tiopuay. TomMy, Mg KOHKpETHE 3aBAaHHS TMOTPIOHO MmigOupaTu
KOHKPETHHUH T10pH/I.

Ilonepeanuk i pecypcHe 3a6e3ne4yeHHs TOCNOJAPCTBA

['Opuan KyKypya3u 3a T€HETMYHHMM MOTEHLIAJIOM 1 BUMOramMu 10 YMOB
BUPOILYBAaHHS PO3MNOAUISIIOTh HA: TNOPUAM IHTEHCUBHOIO THUMY (711 OTpUMAaHHS
MaKCHUMAJIbHUX YpOXaiB HAa BHUCOKUX arpodoHax), MOMIPHO-IHTEHCHUBHI (715
CTAaOUTHPHUX ypOXKaiB Ha TMOJSIX 13 HECTAOUTbHUM arpopOoHOM) W aganTHBHI (IS
rapaHTOBAHOTO BPOKAI0 B YMOBax HECTaOUIBHMX TMOTOAHUX YMOB Ha OITHUX 3a
MOKUBHHUM CKJIJIOM IPYHTaXx).

Cucrema o0poOIiTKY IpyHTY

He Bci ribpuau KyKypyA3u NpUaTHI 171 BAPOUTYBaHHS Y MOHOKYJIBTYp1 Ta
3a MIHIMQJIBHOrO ab00 HYJIBOBOTO OOPOOITKY IpyHTY. TOMy, SIKIIIO TOCHOJAPCTBO
NPAKTUKYE 3a3HAYEHI CUCTEMHU OOpOOITKY Ta BUPOIIYBAaHHS, NOTPIOHO MinOUpaTu
npUAaTHI IS IHOTO T1OPUIN.

HIBuaKicTH BOJIOTOBiIIAYi 3epHA, CTPOKH TA TPUBAJIICTH 30MPAHHS

Benuke 3HaueHHS Mae BUKOPUCTaHHS TIOpUAIB KYKYPYI3W 3 MIBHUIKOIO
BiJIJa4€I0 BOJIOTH 3epHOM (y CBOIMl Tpymi CTUTJIIOCTi) MiJ 9ac mo3piBaHHs. Lls
0COOJIMBICTH TIOPHIIB JO3BOJISIE 3HU3UTH BUTPATH PECYPCIB HA MICISI30MpAIbHY
JOpOOKY 3€pHa, 10 OCOOJMBO BAXKIIMBO JUISI TOCIIOAAPCTB, SIKI MalOTh OOMEXKEHI
pecypcu (MOKIIMBOCTI) CYIITIHHS 3€pHa, a00 B3arajii He MalOTh BIATMIOBITHUX YMOB.

Otxe, oOupaiite Kiabka riOpuaiB (ONTUMaNbHO 4-5), SKI MAXOAATH IS

BallIOTO PEriOHY Ta CHOCO0Y BENEHHsS TrocnojapcTBa (MPUUHATHX TEXHOJOT1H
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BUPOILYBAaHH), OLIHIONTE TIOpUAM, BpPaxOBYIOUM IXHIO BpPOXAWHHICTh Ta

CTaOUIbHICTh, CTIMKICTh JO CTPECOBUX (PAKTOPIB 1 TUIOBHUX XBOPOO 1 IIKIJHUKIB,

MIBUAKOCTI POCTY Ta PO3BUTKY Ha MOYATKOBUX €Tamax, XOJIOAOCTIMKOCTI Ta
IIBHUIKOCTI BOJIOT'OBiAavi 3epHa ITiJT Yac JOCTUTAHHS.

Bimaniu I puwenxo,

KepiBHUK 8I00iy mexnono2iunoi niompumku MIITT @ipma « Epioony

Onyoaikosano 6 scypuani «AepoEnimay

PI3IOJOI'TYHA POJIb I'YMIHOBUX PEYHOBHUH Y HIIBULIIEHHI
NPOAYKTUBHOCTI KYJbTYPHUX POCJIMH

[To3uTuBHA A TYMIHOBHUX PEUOBHUH HA IPYHTH 1 KUTTEIISIBHICTh POCIUH
Oyna Big3HaueHa e HanpukiHimi XIX cromitrs. B manuit yac mokasadi
NEPCHEKTUBH IXHHOIO BHUKOPHUCTAHHA B SIKOCTI TI'PYHTOBHX KOHAMI[IOHEPIB Ta
CTUMYJIATOPIB POCTY POCIIHH.

['yMIHOBI  pEYOBHMHM — MPHUPOAHI BHCOKOMOJEKYJSIPHI  IOJIMEPH
HeperylsapHoi OynoBu, 1mo chopmyBanucs B 6iochepi (rpyHTax, Topdi, Byriuii,
NPUPOJHKUX BOAOWMAX) y PE3yNIbTaTi IEPETBOPEHD BIIMEPIIOi OioMacH.

Cporogui BUPOOJSIOTh IMUPOKUH CHEKTP MPOMUCIOBUX T'yMIHOBHX
npernapariB 3 pi3HUX JKEPEN — BYTULIA, TOpQy, CarpomnelniB, OPraHIYHUX BIAXO/IB.
I'ymiHOBI mpemapaTd BHUKOPHUCTOBYIOTH B SKOCTI  OpPraHIYHUX  JOOPUB,
CTUMYJIATOPIB POCTY M PO3BUTKY POCHHMH, JUIsl TMOJIMIIEHHS SKOCTI BPOXKal Ta
MiJBUILEHHS CTIMKOCTI MOCAJO0K MPOTH IIKITHUKIB 1 MATOTEHIB. Ajile MEXaHi3M
B3a€MO/I1i TYMIHOBUX PEYOBHUH 3 KJIITUHOIO POCIMHU 1 MOJEKYJSIPHI KOMIOHEHTH
T'YMIHOBHX PEYOBHH, BIJIIOBIJAIbHI 32 LIl IPOLIECH, TOKKA PO3KPUTI HE 10 KIiHIIA.

JIJisi TyMiHOBUX PEYOBHH XapakTepHe (YHKIIOHYBAHHS B MIKPOKLIBKOCTSIX
1 37aTHICTh BUKJIHMKATH B POCIHHI (DOPMOYTBOPIOIOUI TPOIIECH, 30KpeMa picT
KOpEHIB, TIaroHiB, 3akKJaJaHHS KBITOK, iIoAiB. [locuieHHs pocTy pOCIHHH
BIIOYBA€TbCS 3aBASKH CTUMYJISINT PO3TATHCHHS KIITHH. ['yYMIHOBI KHCJIOTH
aKTUBYIOTh POOOTY KIITHHHUX MEMOPaH, 3HUKYIOTh KHUCIOTHICTh MO3aKIITUHHOTO

CCpCaAoBHILA 1 THM CaMHM IOCHIIOIOTH IUIACTHYHICTh KJIITHHHUX CTIHOK. OI[H&K
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BUJIOBXKEHHS KIIITHHU — II€ HE TMPOCTO PO3TATHEHHS KIITUHHOI CcTiHKHU. IIpo 1e
CBITYUTH TOM (DaKT, MO PO3TATYIOUYUCH, KIITUHHI CTIHKA HE CTalOTh TOHILIMMHU,
TOOTO OJHOYACHO BiJIOYBA€THCS CUHTE3 HOBUX KOMIIOHEHTIB KJIITUHHOI CTIHKH.
Lle, B cBOIO Uepry, MATBEPKYE Y4aCTh TYMIHOBHX KHUCJIOT B CUHTE31 1 TPaHCIIOPTI
HOBUX KJIITHHHHX TOJIiCaXapuaiB 1 O1JIka B KIIITHHAX POCIIHH.

OpHak MU Ma€eMO YiTKO YCBIJJOMJTFOBATH, ITIO TiJ] JI€F0 TYMIHOBUX PEUYOBUH
TEHOTUII POCIWH HE 3MIHIOETHCS, TYMIHOBI PEUYOBHHH JIMIIE JIOMOMArarTh
pOCIIMHAM PO3KPUTH IXHIM N'eHeTUYHUN TMOTEHIial 0e3 MOSIBU HOBUX CIIaJIKOBHX
BJIACTUBOCTEH, TYMIHOBI PEUOBUHU Hi B IKOMY BHUMAJKy HE 3aMIHIOIOThH €JICMCHTIB
KUBJICHHSI.

KonTpontoroun KIITUHHE JIJIEHHS, BHUJIOBXKEHHS 1 PICT, B3aEMOJII0 MIXK
YacTMHAMHU W OpraHaMy pOCJIMH T'YMIHOBI PEYOBHHHM BHUOIPKOBO Ta cleUM(iuHO
BKJIIOUAIOTHCSl Y HAaWBaXKJIMBIIII MPOLECH POCIIUH, TaKl K JUXaHHs, (POTOCHHTE3,
XKUBJIeHHS (puc. 1).

Sk BiIOMO, NMWXaHHS — 1€ OKHUCHEHHS OpPTaHIYHUX PEYOBWH 3a YYaCTIO
KHUCHIO, B PE3YJIbTAaTl YOr0 BUAUISIETHCS €HEPTisl 1 YTBOPIOETHCS BYTJICKUCIIHIA Ta3
ta Boja. OTKe, y pOCIUH JUXaHHS BUKOHYE JIB1 BaXKJIUBI OionoriyHi Qyskii. [lo-
nepiie, 3abe3neuye pociuHy eHeprieto y dopmi AT®. Ilo-mpyre, nuxaHHS €
OaratoeTanmHUM MPOIECOM, Y XOJI SIKOIO0 YTBOPIOIOTHCA YHCIEHHI MPOMIXHI
PEUYOBHMHHM, SIKI CTAHOBJISATH WIHHICTh U1 POCIMH. Bcl mpouecu B KINITHHI
perymoroTbes pepmentamu. Came MiJl J1€I0 TYMIHOBUX PEUYOBUH aKTHUBYETHCS
CUHTE3 (DEPMEHTIB, 110 B CBOIO YEPry BIUIMBAE HA IUBUJKICTh IUXAHHS POCIHUH.

Sk BU 3Ha€Te, MPOTUIICKHUM TMPOIIECY TUXaHHA € (POTOCHHTE3 — MPOLIEC, 3a
SKOT'0 TOTJIMHEH] POCIMHOI0 BOJA 1 BYIVIEKHCIUN Ta3 Ha CBITJI 3a JIOMOMOTOIO
XJIOpOo(isTy MEepeTBOPIOIOTHCS HA TIIOKO3Y 1 KUCEHb. TakWM YHHOM, HEOpTaHIYH1
PEYOBHHM MEPETBOPIOIOTHCA Ha opraHiyHi. OTpuMaHuil B pe3ysibTaTi IEPETBOPEHb
IyKOp € JIPKEPEJIOM eHeprii pocivH. 3aBAsku (POTOCUHTE3Y BiOYBA€THCS MPUPICT
OpraHiYHOi MacH 1 TUM CAMUM BU3HAYAETHCS PO3MIP YPOXKaIO.

[lin fmi€r0 TYMIHOBUX PpEUYOBHMH BiOyBalOThCS 3MIHM OymoBU 1

(YHKIIOHYBaHHST OCHOBHOT'O (DOTOCHHTE3YIOYOr0 OpraHa pOCIMHH — JIHCTKA.
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3MIHIOIOTHCSI TaKi MOTO MOKAa3HUKH SIK KiJIbKICTh, Maca CUPOi pEYOBHHHU Ta ILJIOIIA
ACUMUISLIAHOT MOBEPXHI, SKI BUHATKOBO Ba)JIMB1 Jig (popmMyBaHHS 010J0T14HOT
OPOAYKTUBHOCTI POCIAMHU. 3aBASKM 3POCTAHHIO IUIOLII JUCTKOBOI MOBEPXHI Ta
CUpOi Macu JIMCTKIB TiCisi OOpOOKM TYMIHOBHMH TMpemnapaTtamu 30UTbITYETHCS
BMICT XJIOpOQLTiB, XJTOpOPIILHUN 1HAEKC Ta YUCTA MPOAYKTHBHICTH (JOTOCUHTE3Y.
[IpakTuuHuii iHTEpEC MPHU IILOMY CTAHOBUTH 30UIBIIIEHHS MOTOKY (DOTOCHUHTE3Y B
€KOHOMIYHO BaXKJIMBI MPOIYKTH JISl POCIHMH, 30KpeMa KpPOXMaJlb, TPUTIIEPUIN 1
OLIKH.

OG6poOka pociavuH TYMIHOBUMHM NpenaparamMu 30UIbIIYE TOBIIMHY JHUCTKOBOT
IUTACTUHKY 32 PaXyHOK PO3POCTaHHS KJIITHH OCHOBHOI (POTOCUHTE3YI0UO1 TKAHUHU
— XJIOPEHXIMH, 10 Ma€ CYTTEBHM BIUIMB HAa IHTEHCUBHICTh JUXaHHSA Ta
(doTocuHTE3yY, a OTXKE, SIK HACIIOK, BIUIMBAIOTh HA ()OPMYBAHHS MPOAYKTHBHOCTI
KyJIbTYpH.

Sxuo poTocuHTE3 pO3TIANAIOTH SK TOBITPSHE JKHUBICHHS, B PE3yNbTaTi
SAKOT'O POCIMHHU OTPUMYIOTh BYIJIELb 1 KHUCEHb, TO 3a JOIMOMOIOI KOpEHIB
3MIMCHIOETHCSI TPYHTOBE, 3a SIKOTO POCIMHU OTPUMYIOTH BCl 1HIIN €JEMEHTH. Y
KOpEH1 BUAUISIIOTH I'ATh 30H, KOXKHA 3 SIKUX BUKOHYE CBOIO (yHKIII0. OCHOBHOIO
GyHKIII€I0 KOPEHEBOT CUCTEMH € TOTJIMHAHHS PEUYOBUH 13 IPYHTY 1 TPAHCIIOPT IIUX
MO’)KUBHUX PEYOBHH B 1HIIN YaCTUHU POCIIUH.

[licnss KOHTaKTy 3 TYMIHOBUMHM PEUYOBMHAMM TMIJABUIIYETHCA AaKTHUBHICTD
(depMeHTIB KIITUHHUX MeMOpaH, IO MOB’S3aHO 3 [I€I0 PEryisTOpiB POCTYy 1
okcuny azotry. Okcupa azory perymroe ¢izionoriydi GyHKIT miJ 4ac pocTy i
PO3BUTKY POCIWH Yepe3 B3aEMOII0 3 PEryIsITOpaMH POCTY, TAKUMHU SIK ayKCHHHU,
ITUTOKIHIHM, aO0CIIM30Ba KUCJIOTA 1 €TUJIeH. 3aCTOCYBAaHHS T'yMIHOBHUX IpENapariB
301IbIIIyE KOHIEHTPALII0 OKCUAY a30Ty, ayKCHUHIB 1 €TUJEHY, 10 MPUBOAUTH 0
MiABUIIEHHS CYXOi Mach KOPEHS, CEepPeAHbOi NIUIBHOCTI 1 TOBIIUHU KOPEHS.
Kopuchuit Mmopdosoriunmii BIUIMB Ha PICT KOPEHEBOI CUCTEMH 3a Jii TYMIHOBHX
PEYOBHH 3/IICHIOETHCS 3a JOTIOMOTOI0 aKTUBHUX (POPM KHUCHIO, SIK1 € MIPOyKTaMU
HOPMAJIBHUX TIPOIIECIB KUTTEMISIILHOCTI POCHMH. AKTHUBHI (OPMU KHCHIO

CTBOPIOIOTH TPAAIEHT KaJIbIIiI0 B amiKaabHIM 00acTi KOPEHIB, 110 MPU3BOJUTH 10
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BTOPUHHOTI'O POCTY KOpPEHIB. AKTHUBHI (DOPMHU KHUCHIO 3MIHIOIOTh MPOHUKHICTb
MeMOPpaH, IO MO3UTHBHO BILUTUBAE HA MOTJIMHAHHS IMOXUBHUX PEUYOBHUH KOPCHIMHU.

Jlns depMepiB BaXKIMBO 3HATH, 110 BUPOOHUIITBO POCIMHAMHM AKTHUBHHUX
(GbOopM KHCHIO 3aJICKUTH BiJ KOHIICHTpAIi TYMIHOBHX TpemapaTiB. 3a MOMIpHHUX
KOHIIEHTpAIlil TYMIHOBUX TMperapaTiB BUAUICHHS aKTHUBHUX (OPM KHUCHIO HE
BUKJIUKA€ OKWCHEHHS JIMiAIB, THUM CaMUM CHOPUSIOYM TMpoIecamM pocTy 1
YTBOPEHHIO OIYHHUX KOpEHIB. 3a BHUCOKHMX KOHIIEHTpAIlli TyMIHOBUX pPEUYOBUH
POCIIAKOBYETHCS BUCOKA HIBUIKICTh BHJIJICHHS AKTUBHUX (POPM KHUCHIO, IO
NPU3BOJIUTH J0 OKHUCHEHHS JIMiAIB 1 HEraTMBHO BIUIMBAE Ha PICT W PO3BUTOK
kopeHiB. OT)Xe, HA HOPMU BHECEHHS T'yMIHOBHX IIperapariB, SKi 3a3HadyeHl
BUPOOHUKOM, MOTPIOHO 3BEpTATH OCOOJIMBY YyBary.

MiHepalibHe >KMBJIEHHSI BKIIFOYA€ MPOLECU MOTJIMHAHHSA MIHEPATbHUX 10HIB
13 30BHINIHBOIO CEPEIOBUIIA, IXHE 3B'A3yBaHHS M TPaHCHOPT MO KIITHUHAX 1
TKaHWHAX 70 MICIb MOXJIMBOTO CIOKMBaHHA. 3 TPYHTY MIHEpajbHI €IEMEHTH
MOTJIMHAIOTECS Y BUIJBIII  KaTIOHIB Ta aHIOHIB. HamXo/KeHHS eJIeMEHTIB
MIHEPAJIBHOTO KUBJICHHS B POCIUHY 3MIACHIOETHCS 3a JOMOMOTOI CHCTEMU
KaHaJliB, PO3MIIIEHUX Ha MeMOpaHi KIITHH KopeHs. [loTparuisioun B KIITHHY,
eIeMeHTH OepyTh ydacTh y MeTaboji3mi B ¢opMi BUIBHHX 10HIB, 3B'SI3yIOThCA 3
OpPraHiYHUMH CIIOJIYKaMH, HE 3a3HAIOYH NP 1IbOMY HISIKMX 3MiH, BKIIFOYAIOTHCS JI0
CKJIaly OpraHIYHUX CIIOJYK TIABKH TICIAS PAAY OKHUCITIOBAIHHO-BITHOBHUX
IIEPETBOPCHb.

HesBaxkaroum Ha Te, 10 B POCIMHAX MOXKHA 3HAWTHU Maif’ke BCl €JIEMEHTH
Tabmmii  MeHmeneeBa, JWIie HEBEIWKAa KUIBKICTh 3 HHUX KPUTHYHI IS
KUTTEISITBHOCTI.

OpHi€l0 13 OCHOBHHMX BJIACTUBOCTEM T'yMIHOBUX pPEYOBHH € BIUIUB Ha
010/TOCTYITHICTh MTOKUBHUX PEUOBHUH. lle HampsiMy MOB’s3aHO 3 IXHBOIO 3/IaTHICTIO
yTBOPIOBAaTH KOMILJIEKCH 3 KaTIOHAMH METaliB, [0 BIUIMBAE HA O10J0CTYMHICTh
MIKPOEJIEMEHTIB 1 MaKpOEJIEMEHTIB, 0COOIMBO 3a JAehIIHUTY MOXKUBHUX PEYOBHH.
IIpsami edexkTu a1i TyMIHOBUX pEYOBHMH HAa POCIWHU TOSCHIOIOTHCA SIK

HecnenupiyHUMHU, Tak 1/ab0 cnenupiYHUMU JIOKaTbHUMH e(eKTaMu T'yMIHOBHUX
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pPEUYOBMH Ha MeMOpaHu pOCIMHHMX KmMTHH. Crneuudiunuil nokansHuil ['P-edekr
BKJTIIOYAE TTOTTIMHAHHS TYMIHOBHX PEYOBHH B POCITUHHU.

3a 00poOKM TyMIHOBUMH PEYOBHMHAMH BiIOYBA€THCA MPUILIBUALLICHHS
normuHaHHS N 1 NO3, mo mnpu3BoauTh 10 30UTBIIEHHS 3arajJlbHOr0 BMICTY
XJIOpOdTy B JTUCTKAX, MOKPAIIEHHS OOMiHY a30Ty 1 CHHTE3y OUIKIB, IiIBUILEHHS
IPOHUKHOCTI MeMOpaH, MOTJIWHAHHSA KUCHIO 1 ¢ocdaTiB, nuxaHHs 1 POTOCHHTE3Y
Ta MOJAOBKEHHS KOPCHIB.

BuxitodeHHst Oylib-KOTO €JIEMEHTY MIHEPAJIbHOTO >KUBJICHHS HEraTHUBHO
no3HavaeTbcsi Ha (orocuHTe3l. OcoOMMBO BaXKIWBI Takl eleMeHTH sk (ocdop,
MarHiy, 3ajai3o, MapraHenb, Milb, Kamiid 1 aszor. [li emeMeHTH mpuMarOTh
Oe3nocepeHIo yyacTh B porocunTesi. Kamiii aktuBye npouecu GpochopriitoBaHHs
1 Oepe y4yacTh y BIAKPHUTTI NpoAuxiB. MarHiii BXOAWTH JO CKJIAay XJIOpO(iiB,
aKTUBYE peakiii kapOokcuintoBaHHs 1 BiaHOBIeHHS HAJI®. 3amizo norpioHe s
cuHTe3y xsopodimB. Mapranenp Oepe y4dacTh y (OTOpo3KiIamaHHi Boau. Miab
BXOJIUTh JI0O CKJIaay IUIACTOIIaHiHIB. A30T HeoOXimHud mia  (popmyBaHHS
MITOXOH/IPii Ta YTBOPEHHS IMIrMEHTIB.

3a KopeHeBOi OOpOOKH POCIWH TYMIHOBI 1 ()yJIbBOBI KHUCJIOTH CHPUSIOTH
MOTJIMHAHHIO 3aiTi3a. 3a1i30 € OJIHUM 13 OOMEXEeHHX (PaKTOPIB Y IPYHTI, OCKIJIBKHU
3aJ1130 JIETKO OKHCHIOETHCS 1 TIEPETBOPIOEThCS Ha 1pxkKy. [licis OKMCHEHHS 3aii30
CTa€ HEJOCTYIHUM JUIsl POCIIMHM, aje T'yMiHOB1 1 (PyJIbBOBI KHCIOTH HE JIUIIIE
30epiratoTh PO3YMHHICTH 3aj]i3a, a 1 CTUMYJIIOIOTH KIITHHHI MEMOpaHd OUIbII
e()eKTUBHO MOTJIMHATH 3aj1130. 3aJl130 € KaTajli3aTopoM BUPOOHUIITBA XJIOpodinly,
TaK SK POCIMHU MOTJIMHAIOTH OUIbINE 3a7i3a, BOHU BUPOOJIAIOTH OUIbIIE 3€JI€HOTO
HITMEHTa, SKUM aKyMyJIIO€ CBITJIOBY €HEpriio ais cuHTe3y uykpy. Lykpu
POCIMHAMH BUKOPUCTOBYIOTHCS JIJISl POCTY 1 PO3BUTKY Ta BUIUISIIOTHCS KOPEHSIMU 1
CIIOKMBAIOTh pU30CHEpHUMH MIKPOOPTaHI3MaMM, 10 TaKOX CIPHUSIE POCTY
POCIIUH.

[linBumennss mornmuHaHHA ¢dochopy 3a paxyHOK TyMIHOBHUX PEYOBUH
noB’s13aHO 13 3anmo0iranHsM ¢ikcarili pochopy B IpyHTI 1 yTBOPEHHSIM KOMIUICKCIB

rymodocdariB, SKi JETKO 3aCBOIOIOTHCS POCIMHAMH, IO BUKIIMKAE IT1IBUIICHHS
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BMICTY acKOpOiHOBOi KHUCIOTH, (ochopy, aMIHOKHMCIOT Ta OUIKIB, IYKpIB Ta
NOKpAILIEHHs SIKOCT1 (MPY>KHOCT1) IUIOAIB, 30UIbIIEHHS BEreTaTUBHOI Macu Ta
IUTONI1 JIMCTKIB, CTUMYJIIOBAHHS POCTY KOPEHEBOI CUCTEMH, 3MILIHEHHS KJIITUHHOT
CTIHKM Ta aKTHBAIlli TNPUPONHMX 3aXWCHUX peakilid, 3axuct Big Y-
BUIIPOMIHIOBAHHSI Ta aKTHUBAILII0 aHTUOKCUIAHTHOT CUCTEMHU.

[TimBoasun MiACYMOK MOXKHA BIICBHEHO CKa3aTH, IO T'yMiHOBI PEUYOBHHHU
NPOSBIIAIOTH PICTCTUMYIIIOIOYY JIil0, sIKa TOB’S3aHa 13 OCHOBHHMH IPOIIECAMHU
pOCAMH — JUXaHHSAM, (OTOCHUHTE30M, HKHUBJICHHAM. ['yMIHOBI pPEYOBHHHU
HNOCHJIIOIOTh TUXAHHS POCIUH, 3aBJSIKH YOMY YTBOPIOETHCS Ta 3alacaeThCsl OUIbIIEe
eHeprii y pociuH. ['yMIHOBI pEYOBHHHU CTUMYJIIOIOTh HApOCTAHHS BEr€TaTHUBHOI
Macu POCIUH Ta JIMCTKIB, B PE3YJbTAaTl 4YOro 30UIBLIYETHCS NPOAYKTHUBHICTD
(oTocuHTE3Y, 1 3aBJIIKH LIbOMY MOXHA BU3HAYUTH PO3MIp MallOyTHHOIO BPOXKAlo.
Bonu mpuiiMaroTh ydacTh B aKTHBAIlll CUHTE3Yy OKCHUIY a30Ty, KUl B3a€MOJIIE 3
PEryiaTopaMyd POCTY POCIUH, IO CIPHUSE HAPOCTAHHIO KOPEHEBOI CHUCTEMH, Ta
HiABUIITYIOTh KOS(DIIIEHT 3aCBOEHHSI €JIEMEHTIB JKUBJICHHSI.

Konomieywv FO.B., 00kmop citbCbK020Cno0apCcoKux HayK, OOYeHm,
Hayionanvhuii ynisepcumem 6iopecypcie i npupodoxopucmyseauns Ykpainu,
byyenko JI.M., kanouoam 6ionociunux nayx, ooyeum, Incmumym mikpooionoeii i
gipyconoeii im. /[.K. 3abonomnoeo HAH Yxpainu

Onybunixosano 6 scypuani «AepoEnimay

E®EKTUBHE BUKOPUCTAHHSA C.-T'. BIAXOAIB TA BIOMACH

HecTtpumHue mniaBUILIEHHS BapTOCTI €HEpropecypciB, HapTH, BYruUIs Ta
OPUPOJHOIO razy Belle 10 3pOCTaHHs Tapu(iB Ha €IEKTPOCHEPTitO 1 MiJIBUILIEHHS
BapTOCTI KOMYHaJbHUX Mocayr. [lepeBaxHa KUIBKICTh ICHYFOUMX MYHILMIAIbHUX
KOTEJIEHb MpAIlo€ MOKU IO HAa MNPUPOJHOMY rasi, IiHa SKOTO 3HA4YHO BHIIE
tapudy, SKUI BCTAHOBJICHUHN i1 HAceleHHs, a 30UTKA MiJIPUEMCTBAM
MOKPHBAIOTHCS 3a PaxXyHOK OrO/KeTHMX CyOBeHIlIH. COTHI CUTbCBKHUX HaCEICHUX
IYHKTIB, CLIIbCHKOTOCIIOJAPChKUX MIANPUEMCTB Ta (EPMEPCHKUX IOCIOAAPCTB 1IIe

HEJOCTaTHLO 3a0e3MeUeH] CIICKTPUYHOI0 Ta TEIUIOBOKO CHEPri€r0. ICTOTHO Takoxk
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30UIBIIYETHCSI YacTKa EHEPropecypciB B COOIBAPTOCTI MPOMHUCIOBUX TOBApIB,
CUIBCHKOTOCTIOAAPCHKOT CUPOBUHHU Ta MPOTYKIIII.

BuzHayeHHs Ta NLJISIXM BUPilIEeHHS] TPO0JIeMH

JIyist BUpIIIEHHST MaHUX MPOOJIeM eKCIepTaMyd Ta HAayKOBISMH BEIEThCS
AKTUBHHUI TOMYK €(EeKTUBHOTO BUKOPUCTAHHS aTbTEPHATUBHUX IMOHOBIIFOBAHUX
Jokepen eHeprii. OJHIEI0 3 HAWMEPCIICKTUBHININX CKJIAJ0BUX BITHOBIIOBAJILHOI
EHEepreTUKH CTae Ol0OCHEepreTHKa, 3aCHOBaHA Ha BUKOPHUCTaHHI eHeprii Giomacw,
CIOKMBAHHS SIKOI HE NPU3BOAUTH JO MIJCWICHHS TJ00albHOTO MapHUKOBOTO
epexTy. Y 3B'SI3KY 3 MM HEOOXIJHUH PO3BUTOK BCIX MOXJIMBUX HAIpPsIMIB
010€HEPTeTUKY 3 YpaXyBaHHSM HAsBHUX MPUPOJHHUX PECYPCIB y PI3HUX PErioHax.
OpHak Tpu IIbOMY IOBUHHA 3JIMCHIOBATUCH pPI3HOOIUHA e(deKTUBHA TEXHIKO-
€KOHOMIYHA OL[IHKAa IepeBar Ta HEJONIKIB PI3HUX TEXHOJIOrd BHUPOOHMIITBA
Oiomacu, nepepoOJisHHS ii Ha Ol0MAJMBO 1 MOAAJIBIIOTO HOro BUKOpUCTaHHS. B
yMOBaX IMOCTIHHOTO TMOAOPOKYAHHS BUKOMHUX BUIIB IMaJMBa, SIKI € OCHOBHUMH
JUTSL TEIUIONIOCTaYaHHs TMEPEeBaXHO1 OUTBIIOCTI 00’€KTiB OOMKETHOI chepu B
VYkpaini, HAJ3BHYAHO  aKTyaJlbHOTO  3HA4YeHHS  HaOyJlo  TMHUTaHHS
nudepeHIliioBaHOr0 BHOOPY EHEPreTUYHOro OOJaJHAHHS Ta BUKOPHUCTAHHS
MICIICBHX BHJIIB EHEPTOPECypCiB B CLILCHKIN MiciieBoCTI. Lle moB'si3aH0 HE TIIIBKH 3
HapOCTalOUuM J1e(piluTOM BYIJICIIEBOI CUPOBHMHM, a W 3 MNpoOieMaMu €KOJIOrii,
OCKIJIbKM 3TOPSHHS TaJIMBa CYNPOBOKYETHCS BUKHIAMH B aTMocdepy 3HAYHOT
KUTBKOCTI IIKIJIJTMBUX PEUOBUH: OKCHJIIB a30TY, BYTJIEIIO, CIPKU Ta 1H.

3 orsiAy Ha T€, 0 PO3BUTOK MICI[EBOI KOMYHAJIbHOI €HEPreTUKA BUMAarae
3HaYHUX BUTpAT, TEMIIU 3pOCTaHHs Tapu(iB Ha €NEKTPOCHEPTiio 1 BapTiCTh [ 'kain
TEIUTOBOI eHeprii OyAyTh 30UTbITYBATHCS, HE3BAXKAIOYHM HA 11 pyYHE pEryaroBaHHS
Ta cTpuMyBaHHs. [Iporao3u cTBepKyI0Th, 0 10 2020 pOKy OUIKYy€eThCS ASPIITUT
E€HEProMOTYKHOCTEH MPAKTUYHO MO BCid TepuTopii Ykpainu. Y ToH ke yac, y
3B'A3KY 3 TONIMIIECHHSAM €KOHOMIYHOI CHTYyallii B KpaiHi, IPOCTEKYEThCS CTiiKa
TEHJICHIIIS 10 30UTbIIICHHST BUPOOHMIITBA 1 CrIoKKMBaHHs eHeprii. [lopsa 3 num, B
arpapHO-TIPOMUCIIOBOMY KOMIUIEKCI, JICOBIH Ta JIepeBOOOpOOHIN Tramy3i iCHye Ta

KO)KEH pIK HAKONMMYYEThCS 3HAYHUM TOTEHLIad BIAXOAIB PI3HOMAHITHOI
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OpraHIYHOI CHPOBUHHU: 3aroTiBjisl 1 0OpoOka JepeBUHU (HEIIKBIJHA JepEeBUHA,
BEPILKHU, CYYKH, IHI, OOPiI3KH, THUpCa, CTPY’KKa), B CLILCBKOMY TOCHOJAPCTBI -
CoJioMa 3€pHOBHUX KYyJbTYp, TIOJIOBA, CTeOJa, Ka4yaHW KyKypyA3H, JYIITAHHS Ta
cTebJia COHSIIIIHUKA, BIAXOAM MEepepoOKH JHLOHY Ta 1HINA OpraHIdYHA CHPOBHHA, SIKi
Ha JaHW Yac HE JOCTaTHhO €(PEKTUBHO BHKOPHUCTOBYIOTHCS, alié MOXYTh OyTH
BUKOPHUCTAH1 [IJI1 BHUPOOHHUIITBA TEIUIOBOiI Ta enekTpudHoi eHeprii. IlIBumke
MOTIPIIEHHS €KOJIOTIYHOT CUTYaIlll Yepe3 HaKOMMYEHHS BIIXO/IIB B PI3HHUX raiy3sx
IIPOMUCIIOBOCTI, CUTbCHKOMY T'OCIIOAAPCTBI, KOMYHAJIBHOMY CEKTOPi, B TOMY YHUCII1
HAa CTallOHApHUX 1 HECAaHKI[IOHOBAaHUX 3BAJIMIIAX, BUMAarae pilry4yoro
BIIPOBA/KEHHsI TIEPCIIEKTUBHUX METOMAIB YTWii3alli BiaxosiB. B Ykpaini Hapasi
HEOOX1IHO  BUKOPHUCTOBYBATHM  TEXHOJIOTi 3  HU3BKUM  TEXHOTCHHHUM
HAaBAaHTAXXEHHSM HA HABKOJIMILIHE CEPENOBHILNE, TOMY LIO0 ICHYIOUYl TEXHOJIOTril
MarOTh Ha HbOI'O 3HAYHUW HETATUBHUU BIUIUB.

Axa anbTepHaruBa’?

OgauMu 13 TEPCHEKTUBHUX Ta EKOHOMIYHO OOIPYHTOBAaHUX IS
CHIATFOBAaHHS OPTaHIYHOI CUPOBUHU € Ta30T€HEPaTOpHI Ieyl, TEeIUIOreHEpaTopu Ta
TBEPAOIMAIUBHI MIPOTI3HI KOTJIM, M0 MPALIOITh 3a TPHUHIMIIOM MIpOdi3y Ta
razuikaiii 3 MOXIIUBICTIO OTpPUMAaHHS JEHIeBOI TerioBoi eHeprii. OTpumane
TEIUI0O BUKOPUCTOBYETHCS B KOMYHAJIbHOMY Ta CIIbCBKOMY TOCHOJAPCTBI Y
pPI3HOMY TEXHOJOTIYHOMY HPOMHUCIOBOMY YCTaTKyBaHHI, CHCTeMaxX OIaJeHHS,
rapsaoro BOJONOCTAYaHHS IPOMHUCIIOBO-BUPOOHUYMX MPUMIIIECHb 1
TOCIIOAAPCHKUX CIIOPY/I, B CYIIMILHUX KaMepax, TeIUIUISIX TOIIIO.

Bukopucranus OioMacu Ta OpraHiyHMX BIAXOAIB B  3BHYANHHX
EHEPreTUYHUX YCTAaHOBKAaxX Ta TBEPAOINAIMBHHUX KOTJIAX MPSIMOTO CIAJIOBAHHS
NPU3BOAUTH JIO YCKJIAJHEHHS KOHCTPYKINIA T0/adi, TOMKOBUX TMPHUCTPOIB 1
30UThIIIEHHS iX Ta0apuTiB, IO MOB'S3aHO 3 HU3BKOIO YKAPOCTIUKICTIO METAJIEBHX
TpyO, Ta iX MIBUAKKAM BUXOJOM 3 €KCIUTyartarii. TpyJHOIIB, 10 BUHUKAIOTh MpPU
CHAIIOBAaHHI IIENIOJIO3HOI CHUPOBHHHM, MOKHA YHMKHYTH 3a PaXyHOK TEpPMIYHOI
nepepoOKy GiomMacu B rasomomiOHmii eHeproHociif. Fmerscst mpo oTpUMaHHS

CUHTE3-Ta3y B Tmpoueci razudikamii OiomMacu Ta OpraHiYHUX BIAXOJIB.
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BukopucTtaHHs HOBUX TEXHOJIOTIH Ta €eHEpreTUYHOro OONaJHaHHS NpH MepepoOii
1 xr Gilomacu nae MOXIUBICTH oTpumatu 1,5-2,0 M3 cuHTe3-Ta3y, SAKUH MOXKHA
BUKOPUCTATH Il OTPUMAaHHS TEIUIOBOI Ta EIEKTPUYHOI €Heprii. 3a OI[IHKOIO
EKCIIepPTIB Ta HAYKOBINB, Onm3bko 50% crmoxkuBaHOl eHeprii B YKpaiHi MOXYTh
OyTH 3aMillleHi NUISIXOM BUKOPUCTAHHS TAJIWBHUX BIAXOAIB B KOMYHAIBHOMY
rOCIIOAApPCTBI Ta C.-T BUPOOHUIITBI, a 1ie 50% 3a paxyHOK CHeIiaibHO BUPOIIEHOT
O6ioMacu 010€HEPTreTUYHUX KYJIbTYP.

["a3udikaiiss opraHiyHOI CHUPOBHHHM — 1€ OTPUMAHHS CHHTE3-Ta3zy i
BIUIMBOM BHMCOKHUX TEMIIepaTyp, KaTami3aTopiB Ta IHIIKUX (PI3UYHUX, XIMIYHHUX 1
OlonoriyHux BIUKMBIB. CHUHTE3-ra3 MOXXHA €()EKTUBHO CIAIOBaTH B Ta30BUX
NaJbHUKAX MPU XOPOLIii opraHizailii npoiecy ropiHHs, a TAaK0K BUKOPHUCTOBYBATH
B TOMKaxX JJIs CHAIIOBAHHS Ta30MOJI0HOTO TajliiBa B KOTEJIBHHX arperarax i
yCTaHOBKax. 3HAYHOIO NIEPEBArol0 CUHTE3-ra3y B MOPIBHSIHHI 3 TBEPAUM MaJIUBOM
€ MOXJIMBICTb BHKOPHUCTAHHS MOro B Ta30BUX TypOiHax i BHUPOOJICHHS
EIEKTPUYHOI Ta TerIoBoi eHeprii. ['asudikaris HaWJacTiiie TPOBOAUTHCA Y
BEIUKUX MPOMUCIOBUX Ta30r€HEepaTopax B KUIUITYOMY Iapi MpU HecTayl
okucmoBaya. KoHCTpykiii ycTaHOBOK i Tasudikaiii pi3HUX BHUAIB IAJIUB
BIJIPI3HAIOTHCS, aje He MPUHUUIOBO. OCHOBHUM MpoOLIECOM MpH rasudikaiii €
mipoji3 — 1€ XIMIYHUM MpoLeC PO3KIadaHHs OpPraHIYHOI CKJIAJHOI CIOJYKH Ha
MpOCTIilI CKJIaAOB1 mija BIiMBoM Bucokux Temmeparyp (500 — 850° C) i mig yac
BIZICYTHOCTI oOKHcHoBada. [liponi3 y MpHCYTHOCTI BOASHOI Mapy Ha3UBAIOTh
riaponiponizoM. B pe3ynbrari mipoinizy MOXyTh OyTH BHIUIEHI TBEPHi, PIAKI Ta
ra3ono/1i0H1 MPOIYKTU MPU HOPMAJIBLHUX YMOBaX PEUOBHMHH, 3T1IHO y3araJibHEHOI
dopmymnu: BM + Terio = C (Byrimcra pedoBuna) + cmonu + CO + CO2 + H2 +
H2 O + CH4 + CnHm. I'a3ononiOHi MpOIyKTH MipoJi3y SBISIOTH COOOIO Ta3, 110
mictutb CH4 , CO, H2 , Qup = 10-15 M/Ix/m3 , Buxig go 70% Big Macu cyxoi
CUpPOBMHM NIpH BHUCOKOTeMIlepaTypHoMmy MmBHakoMmy miponisi. KKJ[ mipomizy
ctaHoBUTh 80-90%. Bci po3risiHyTi MpoIleCH OTPUMaHHS CUHTE3-Ta3y 3 OPraHiuyHol

CUPOBHHM MOKHA PO3JIIUTH 32 TAKUMH CTaIisIMU: TIONIEPEAHS MIArOTOBKa Olomac,
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CHIAIFOBAaHHS Yepe3 YTBOPEHHS CHHTE3- Ta3y; OTPUMaHHS BHCOKOIIOTEHIIHHOI
TETJIOBOI EHEeprii.

AJNbTepHaTUBHI TEXHOJOTIi BHPOIIYBaHHSI Ta MepepoONsiHHS OioMacu
JI03BOJITIOTH CTBOPUTH HOB1 BUPOOHUIITBA 1 poOOYI MICIIS B CUTBCHKIN MICIIEBOCTI,
Opd YOMYy 3HAYHO 30UIBIIUTH TOAATKOBI HAIXOMKEHHS B MICIHEBI OIOKETH.
BukopucrtaHHs B SIKOCTI TajduBa CLIbCBKOTOCIIONAPCHKUX BIAXOMIIB J03BOJIHUTB,
OKpIM OTpUMaHHS JEIIeBOi €Heprii, 3HWU3UTU BUTPATH HA IX YTUJII3AIIIO.
BuBiibHEHHS rpoiiel, Npyu3HAYeHUX Ha 3aKyMIBJIIO 1 HAa JIOCTAaBKY €HEProHOCIiB,
HAJAaCTh MOJIMBICTb IEPEPO3MOJILTYy CcTaTe OI/KETy Ha KOPUCTh COLIaJbHOI
chepu.

lazudikarmiss OioMacu Ta OpraHiYHUX BIAXOAIB € €(QEeKTUBHOW Ta
npuBaOJIMBOIO THM, IO JIO3BOJISIE OTPUMYBATH C€KOJOTIYHO YHCTE IMAJUBO Ta
€HEProHoCii 3 HU3bKOK COO1BApPTICTIO.

Cepen BITUYM3HSHUX BUPOOHMKIB OOJajHaHHS 11 €()EKTHBHOI MepepoOKH
Oiomacu moxkHa BigzHauuTu HacTynHuX. TOB «Cionay, mo 30kpema BUPOOJIsE
ra3oreHepaTopHy M4 3 BoAsSHUM TermnoooOMiHHMKOM wmoxeni CVYII-BT 80M
notyxHicTio 80-100 xBr. Bona mnpusnadena s yTwiizaiii MTpPOMHCIOBUX
noOyTOBMX BIAXOJIB Ta CHAJIIOBaHHS IMAJUBHOI TPICKM 1 moapiOHEeHoi OioMacu
010€HEepreTUYHUX KYIbTYP.

Gazdream — BHpOOHHUK ra30reHEPaTOPHUX TBEPAONATMBHUX yTHII3aTOPHUX
neyed (KOTJIB) TEIUIOMPOAYKTUBHICTIO 0 2 MBT, 1m0 mpamooTh Ha BIIX0/ax
nepeBOOOpOOKH, TMOOYTYy, arpapHoi MPOMHUCIOBOCTI Ta HE MOTPEOYIOTh
NOIMepeHbOl MIArOTOBKU. Bomoricte mnanuBa Moxke gocsratd  75%. B
ra3oreHepaToOpHUX Meuax MOKHA YaCTKOBO CaiioBaTu (yTUII3yBaTH) MOOYTOBI Ta
TIPOMUCTIOB] BiIX0U Oy/b-sK0i (Ppakiiii, BOJIOTOCTI Ta SKOCTI. YHIKAIBHICTh MeYl
MIOJISATA€E B TOMY, 1110 BOHA HE MOTPeOye MepeHaNaTyBaHHs 1] pi3H1 BUY TATHBA.

VY cTpykTypil co6iBapTOCTI BUPOOHHUIITBA MPOAYKIlli €HEPreTHYHA CKJIaJ0Ba
Ma€ TepeBakKHE 3Ha4YeHHs. TomMy 3 ypaxyBaHHSIM PI3KOro MOJOPOXKYAHHS 1
nedIUTy BUCOKOKAJOPIMHUX €HEPrOHOCIiB Ha OCHOB1 BUKOIHUX ITaJIUB BUHUKJIA

HEOOX1HICTh CTBOPEHHS TEXHOJIOTN 1 YCTaTKyBaHHS JJI1 OTPMMAaHHS TEIJIOBOI Ta
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EJIEKTPUYHOI €Heprii 3 MOHOBJIIOBAHUX 1 MICIIEBUX BHU/IB TNajauBa (BIIXOIU C.-T.
BUPOOHUIITBA, TMPOMHUCIOBI  BIAXOAM, OiloMaca  CHEIlaJbHO  BHUPOIIEHUX
010€HEepreTUYHUX KYJbTYp), BAPTICTh SIKUX 3apa3 NpuOIHu3HO B 4-6 pas3iB HMXKUE
BapTOCTI HAPTOMPOTYKTIB.

Iymenmux M.A. k.c.-2 Hayk, c.H.c.
Inemumym bioenepeemuynux Kyavmyp i yyKposux OypsKie
Onyounixosano 6 scypuani «AepoEnimay

BIOJIOTIS, 3IOPOB’SI TA POJTIOYICTH IPYHTIB — 3ATIOPYKA
YCHIXY BUCOKOI BPOKAVMHOCTI TA SIKOCTI MPOIYKLIIT

3aBKIM  aKTyalbHUM ISl (pepMepiB € TOIMIyK CIOCOOIB 3MEHIICHHS
HENpsIMUX 3aTpaT 3 OAHOYACHUM 30epexeHHSIM a0o 30UIbIIEHHSIM BpOXKAKD Ta
SIKOCT1 MOr0 KIHIIEBOI MPOJYKIIii, YOTO JOCATHYTH HEMPOCTO B CYYaCHUX YMOBAaX
NOTEHLIIHOI 3arpo3u arpoekocucteMi. lle 3yMOBiI€HO TuM, IO NPOMHCIIOBE
BUKOPUCTAHHS XIMIYHMX JOOpPUB, XOY 1 JOMOMOIJIO 3AIMCHUTH <GEJIEHY
PEBOJIIONIII0», TMPOTE IXHE 3aCTOCYBAaHHS MEPIOUYHO BUKIWKAE 3a0pyAHEHHS
I'PYHTOBHX Ta IIOBEPXHEBHUX BOJ, TUM CAMUM CTBOPIOIOYHU 3arpo3y TOKCUYHOCTI, SIK
Uit pepmepiB, Tak 1 Ui crokuBadiB. Came 1l mpoOsiemaruili Oyna nmpucBsiueHa
KOH(pepeHIlisd, B SKIA B3sUIM y4acTh aMEPHUKAHChKI Ta YKpaiHChbKI HAyKOBII
arpoeKcCIepTH.

Haroayiire rpyHT, 2a0M 701IOMOI'TH iIOMY HAroayBaTu BpoxKai

Crnemianict 13 poatodocti rpyHrtiB Hin Kinci, axuit € Bnacaukom «Kinsey
Agricultural Servises, Inc.», 1m0 cnemiagizoBaHa Ha YIPaBJIIHHI POIOYICTIO
IpyHTIB 3 1973 poky, npe3eHTyBaB «CUCTEMY pPOIIOYOCTI IPYHTIB AsbOpexTay.
Jloktop Bimbsam AnpOpext 3akiukae: «BuBuaiiTe MpUpOAy, a HE KHIDKKH TIPO
npupony...», i aomae: «Haromyite rpyHT, abM JOMOMOTTH HOMY HaroayBaTu
BpOXKaK».

[Iporpama ympaBminas rpyHTtamu Hina Kinci 6a3oBaHa Ha cuctemi
30aradyeHHsl IPYHTY MOXUBHUMHU PEYOBHHAMM JUIsl MPABUIBHOTO BUKOPHUCTAHHS

IPYHTY Ta POCIHH, $IKI Ha HBOMY pPOCTYTh, BHKOPHCTOBYIOUM XIMIIO JUIs
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KOpUT'yBaHHS (PI3UYHOI CTPYKTYpPU IPYHTY, 3 METOIO 30aradeHHs HOro XIMiYHOTO
CKJIally Ta 3 METOI0 KOPEKTHOTO 3a0e3MeUeHHs] POCIHH MOXUBHIUMH PEYOBUHAMHU.
Takox cuctema mnependayae BIUIMB Ha XIMIYHUW CKJIaJl IPYHTY Ta, SIK HACTIJOK,
3MiIHY Ta KOpPEryBaHHSA HOro (i3MyHOi CTPYKTYpH. TakKMM YUHOM, CTBOPIOIOTH
CIPHSITINBI YMOBU JII PO3MHOXEHHS Ta PO3BUTKY OI10JOTIYHOI CKJIaI0BOT
rpyHnTiB. Te, mo Hiny KiHci Ta koMImaHii HaJCHUIal0Th 3pa3Ku IPYHTIB ISl aHATI3Y
Ta pekoMmeHnamii 3 75 kpain (mepeBaxHo CIHIA, Kanamu, Ascrpami, Hosoi
3enannii, [liBnennoi Adpuku, Benukoi bputanii, Himeuunnu, ABctpii, Opaniii
Ta MeKCUKH), TOBOPUTH MPO PEe3yJbTATUBHICTh 3aCTOCYBaHHS HUM CYYaCHUX
METOJMK Ta 3aC001B B arpOHOMIi.

Cborojiti, B 4ac HayKOBO-TE€XHIYHOI'O MPOTPECy, BUHAXO/IIB Ta IHHOBAIIN HE
€ CKJIQJIHUM 3alIOBHUTH OJHOYACHO BCl HEJOCTadi IPYHTY, MPOTE 1Ie TyKE TOPOro.
3aBAaHHS BYEHHX, (axiBUiB 1 BUPOOHUKIB POCIMHHOI MNPOAYKLIi MOJSArae B
MiHIMI3aIlli 3aTpaT HAa BHPOIIYBAaHHS CLIHCHKOTOCIIOAAPCHKUX KYIBTYpP, a OTKE U
MiABUIIICHHS EKOHOMIYHOT e()EeKTUBHOCTI Taly3l CUIBCBKOTO TOCIHOJapCTBa B
IIJIOMY.

bionoris Ta 3M0poB’s TPYHTIB, iXHIA XIMIYHUN CKJIaa OUIBIIOK MipOIO
3ICKUTh Bl MHKUBICHHS O1OCTUMYNISATOpAMHM ISl TPYHTOBUX OPTraHi3MiB 1
pocnuH. L{iHOBa momiTHKa 100pYB Ha CHOTOAHIIIHBOMY PUHKY XOY 1 KOHKYPEHTHa,
npote 6arato gepmepiB BIAMOBIISIOTHCS BiJl HUX Ye€pe3 Te, 10 OUTBIIICTh 3 HUX HE
TUIBKM TOKCHYHI, a W joporoBapTicHi. Tomy, mnoTpiOHa anbTepHATHBA UM
no0puBaM 1 JOCBIJ NPOBIAHUX KpaiH 3 PO3BUHYTHM 1 MPOrPECUBHUM arpapHuUM
CEKTOpPOM y BHUpINICHHI X NpoOJeMHHX muTaHb. ONHE 3 TaKWUX pIlIEHb —
NpeICTaBIICHUN HAa KOH(EPEHIIil, HaTypallbHUM, piikuil OiocTuMynsitop VitaZyme
(BiTazum) — 1t TpyHTOBUX OPraHi3MiB 1 POCIIHH, IO MICTUTh HU3KY O10JIOTTIYHUX
aKTUBATOPIB, fAKI € TOOIYHUMHU TMPOJYKTaMH 3aMaTEHTOBAHOTO TMPOIECY
dbepMmenTalii. B OCHOBY IIMX aKTUBHUX PEYOBUH BXONATh (PEPMEHTH Ta 1HIII
MOTYXKHI CTUMYJISITOPU POCTY, Taki SK OpacHMHOCTEpOiau, BiTamMiHUW Tpynu B,

TPUKOHTAHOJI Ta 1HIIII.
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Bitazum — 4uM He €JUHUN CTUMYJSATOP POCTY, KM BIJHOBIIOE IMYHITET
POCIIMHM Ta POJIOYICTh TIPYHTY, 3aBISKH 3OUIBIICHHIO KUIBKOCTI KOPHUCHOI
Mmikpogaopu. IlepeBara Bitazumy Hax NOpoAyKTaMHM Ha OCHOBI TyMaTiB 1
aMIHOKHCJIOT, IIe OiIbIN TpuBaya Jis mmicis BHeceHHs (He 10-15 mib, a came 60-80
116 Ha o3uMuX 1 paHHiX spux Ta 90-100 116 Ha M3HIX APUX KYIBTypax).

Bitrazum  30imbpIllye  TPOAYKTUBHICTH ~ TEXHOJIOTI  BUPOIITYyBaHHS
CUIbChKOTOCTIONApChKUX  KynbTyp Ha 10-20% Ta 3ale3medye J07aTKOBE
HajxokeHHs 30-60 kr/ra Gionoriunoro a3zoty. OTxe, 3acTocyBaHHs Bitazumy B
TEXHOJIOT1i BUPOIIYBaHHS 03UMOI Ta SPOi MIEHHUIIl TapaHTy€e OTPUMAaHHS 3epHa 3 —
1-ro knacy sikocTi. BiTa3zum 3acTocoBYIOTH 151 00poOKU HaciHHsA B HOpmi 0,5-1 /T
Ta Jj1s1 00poOKu pociuH Hopmoro 0,5-1 Ji/ra.

Bukopucranua  VitaZyme y  KOMIUIEKCHIM  cHUCTEMI  KepyBaHHs
CUICHKOTOCIIOAAPCHKUM BUPOOHHULITBOM JIONOMOXE (epMepy NOA0JaTH HU3ZKY
BUpOOHNUUX TpobiieM. Lle He momymmicTehbke racio, el 610CTUMYIIATOP BiKE BCTUT
3apeKOMEHIyBaTH cebe¢ Ha arpapHOMy PUHKY HAIOi KpaiHW, SIK JOCTYITHHHA Ta
ebekTUBHUN HaTypasibHUI npenapat. [Ipo 1o cBimyaTh BIATYKH B TOMY YHCHI 1
NPUCYTHIX Ha KOH(epeHiii KepiBHUKIB, BIIACHUKIB, TUPEKTOPIB, (axiBIB 1
arpoOHOMIB MPOBITHUX arpapHuX (hepMepchbKUX roCToapCcTB YKpaiHH, cepell sSIKIX
Uepkacbka JOCHiiHA CTaHIis OlopecypciB, NPHUBATHE CUILCHKOIOCIOAAPCHKE
nianpueMctBo  «Anbda-Arpo»  (Xepconcbka  001.), TOB  «3narona»
(KipoBorpajnceka 061.), @I «DopBapa» (Jlyranceka 06:1.), CTOB «bornaHiBcbke»
(Uepkaceka 001.), 3AT «HBT VYpoxait» migpo3ain HXII, kommanis «Kepuem»,
COI" «3omota ociab» (Oxechka 00J1.) ¥ 1HIIII.

IoTpeda pocauHM y MAKpPoO- Ta MiKpoeJeMeHTaxX

«[ogyiite cBiif IpyHT, 00 1€ €IMHMIA NUTYHOK POCIMHHUY», TaK 3BYYHTH
adopu3M BIJOMOI'O BUYEHOTO CBITOBOTO Macmrtady mpodecopa AnpoOpexta. Lli
CJIOBa TIPO IPYHT MarTh B co01, Tak Ou MOBUTH, BaroMe miarpyHrs. 11{o6 3HaTH,
SK1 TOKMBHI PEYOBHMHU BHOCHUTH, B SKIM KUIBKOCTI, a TaKOX NEPIOJAMYHICTH 1
METOJIM X 3aCTOCYBAaHHS, Ba)JIMBO 3HATH MOTPEOU POCIMHM B KOHKPETHHX,

JIOKAJIbHUX, 30HAJIbHUX YMOBAX arpo€KOCHUCTCMMU. HaHpI/IKHaI[, 3a0e31eUeHHS
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docharamu i BUPOLIYBAHHS MIICHUII HaWMBaXIUBIIUM € B mepmn 40 aHIB.
[TosiBa >KOBTU3HU HA JIUCTI CBITYUTH PO HEAOCTAdy CIpKH (S), MICIs BHECEHHS S,
npobsiemMu 3 GITOPTOPOI0 3HUKAIOTh. CKpPYUYEHI JHUCTS KYKYpYI3H TOBOPSATH IPO
Hectawy 1wmHKY (Zn). Kampmitt (Ca) 3abe3medye TOPUCTICTH  TIPYHTY,
www.agroprod.biz 33 maruiii (Mg) — HaBnmaku, 3MEHIIIY€E MTOPUCTICTh. BMicT mux
JIBOX €JIEMEHTIB CBIAYUTH TMPO TE, HACKUIBKM KOM(POPTHO PO3BUBAIOTHCS
MIKpOOpTaHi3MH B IPYHTI.

He cekper, 1mo minmanomMy IpyHTY HEOOX1THO OUIbIIE MOXUBHUX PEYOBUH,
Harpukiag Mg mnorpiOHO MIOHAWMEHIE BJBiYl OUIbINE, akKe el XIMIYHUN
€IIEMEHT YTPUMY€ HaBKOJIO cebe BOdY, a BIATaK 1 3MEHIIYETHCS IMOPHUCTICTD
rpyHty. Sk 3a3Hauae Hin KiHci, i7€aibHOIO MPOMOPIIEI0 AJI MII[aHUX TPYHTIB €
60% Ca i20% Mg.

[Ipodecop AnbOpexT 3BepTae ypary, 0 BaKJIMBO PO3YMITH, Y BU3HAYAEMO
BMicT (docopy (P), pozumHeHoro y Boxi, Yyd B 3arajbHii Maci. BimpmiicTs
dbepmepiB BU3HAUAIOTH po3unHEeHUH (hocdop.

Bimomo, mo rpyHTiB 3 gocratHiM BMicToMm Mimi (Cu) ayxke Majao B CBITI,
TOMY MOTPIOHO KOHTpOJOBaTH BHECEHHS a30Ty (N), 00 3a HOro HaJIMIIKY
3HIKYETHCS BMICT MiJI.

Cepen ycix Makpo- Ta MIKpOEJIEMEHTIB, HalBaroMiliUMH KOMIIOHEHTaMHU
rpyuty € Byriienb (C) 1 a3or (N). OcHOBHa MeTa CUILCHKOTO TOCIOAApCTBA —
HAKOMMYEHHS COHSIYHOI €Heprii, IePeTBOPEHHSI COHIYHOI €Heprii y ByrJjelb yepes
dbotocunTe3. CrONyKH BYTJICLIO Y IPYHTI — 1€ MEPEBAXKHO OpraHIuYHI PEYOBUHU —
PEIITKU OpraHi3MiB, MPOAYKTH IXHbOT0 MeTabomizMy Ta CO2, 110 BUAUIAETHCS i
Yyac JMXaHHS OPTaHi3MiB 1 pO3KJIaJaHHS OpTraHIYHUX PEUYOBHH B aepOOHUX YMOBaX.
Oxkcun xkap6ony (IV) pocnvHM MOTIMHAIOTE JUCTSAM 1 KOPEHEBOK CHUCTEMOIO IS
CUHTE3Y OPTaHIYHHX CIOJIYK.

[Tonamarouu B KIITUHY 3€JIEHOTO JIUCTA, okcua kapOony (IV) npueanyerbes
7o akuenropa (ByrieBoj pudynezoaudocdar), 3 SKUM IMPOJIOBKYE MOMATBITUN
pyX 1 IepeTBOpEHHs. 3aBAsKU (DEPMEHTY allbJI0JIa31, YTBOPIOETHCS MPOCTUH IYKOP

— IJII0KO3a, a 3 HhOT'0 — I[YKpO3a Ta KpoXMalib. YacTHHA CHHTE30BaHOI pEYOBUHU B
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IbOMY TIPOIECi TEPEeXOAUTh 3HOBY B aKIENTOp — TaK YTBOPIOETHCS
caMOperyJibOBaHUM IUKIIYHUI mpouec. Jlani 3 yyacTio iHIIUX (EpMEHTIB LYKpHU
NEPETBOPIOIOTHCSA Y OLIKM, JKUPU Ta IHIII OpPraHiyHl pEYOBUHH, MOTPIOH1 ISt
KUTTS] POCITHHH.

Mikpo0ioJiorist IpyHTY

BBakaemo, 110 i7eanpHa KUcIoTHICTh (pH) cTraHoBUTH Ha piBHI 6,5, aje He
3aB/IM XOPOIIHUK MOKa3HUK pH ToBOpPUTH MpO Te, 110 BaIll IPYHT 30a1aHCOBAHUM.

IIpodecop rpyHToBOi MikpoOionorii Podept [Ix. Kpemep 3 yHiBepcurery
mraty Miccypi 3a3Hayvae, 110 JJ1si TOBHOIIIHHOCTI IPYHTY HEOOX17HO, 100 Y HhOMY
Oynu OakTepii, aKTHHOMIIIETH, MIKOPU3HI Ta I1HIII TPUOKH, 3€MJISIHI 4YepB’sIKH,
MOpPCBhKI BOJOpocTi Ta Oakrtepiodaru (Bipycw). AJKe, pPI3HOMAHITHICTh
MIKpOOpraHi3MiB HEOOXIJHA IPYHTY JUIsl HOro MOXKMBHOI 3aTHOCTI, (POPMYBaHHS
Mmikpodiopu. Ilpodecop Kpemep Takoxk Kaxe, 110 BU3HAYEHHS O10JOTTYHUX
NOKAa3HUKIB TPYHTY Ha IOl HE Ma€ YITKHX CTaHAapTiB. Y MpodiIbHOMY
MIHICTEPCTBI BOHU OfHI, Y €KOJIOT1B — 1HIII, IPOTE KOXKEH (hepMep MOKe BUOMpATH
METOIH 1 HOPMHU CaMOCTIHHO.

BaxnauBuM ¢aktopoM B arpoHOMii € TakKOX BOJIOTO30€pexeHHS W
yIIUIbHEHHS TPYHTY. Bojia 3amoBHIOE MOpHU Ta B TaKWM CIOCIO YIIUIBHIOE TPYHT, 1
BiH MEHIIIE TIOMIKO/KYEThCS TEXHIKOI. 3aBIaHHSM arpapiiB € 3aloBHUTH TOPH
IPYHTY, 1100 3aTpUMaTH BOJY Ha JOBIIIE.

Hocnimkennst nokropa Pobepra Kpemepa cdokycoBaHO Ha BIUIUBI
MECTULIM/IIB Ha HABKOJIMIIIHE CEPEJOBUIIE Ta HOro TpaHchopmalliio; B3a€MOIII0
MDK MIKpOOaMU-TIECTHIIMAMHU Ta POCIUHOIO; OIIHKY PIBHS 3/0pOB’S IPYHTY Yy
CUIbCBKOTOCTIOAAPCHKUX CHCTEMax Ta Ha macoBuinax; BmiuB MO kynabTyp Ha
exosorito Ta Oiomoriro TpyHTIB. PdaxoBicTh 1 mpodecionanizm mpodecopa HE
BUKJIUKAE CYMHIBY. 3a WOro rwieunma 32-piuHuil cTaxk MikpoOionora CmyxOu
Arpapuux [ocnimxens MinictepctBa Arpapaux CrpaB (USDA), BiH € aBTOpOM 1
criBaBTopoM 150 HaykoBuX ctaTei, 17 KHMKKOBUX TJaB Tomio. [lo Toro x, Toro
BiH — cepTU(IKOBAaHUM EKCIIePT 13 IPYHTIB Ta WIEH AMEpPUKaHChKOi Acoriarii

Arponowmii 1 AMepukancbkoi CniibHoTH Hayku byp’sHiB.
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PoGepr Kpemep npucBATHB HHU3KY JHOCTIIKEHb TIOPIBHIHO HOBOMY,
HaTypaJlbHOMY O10CTUMYJISITOPY [l IPYHTOBUX OpraHi3MiB 1 pociauH VitaZyme i,
NEepeBIPUBIIM Ha MPaKTULI, 3p0OMB BUCHOBOK, L0 BUKOPUCTaHHA BiTazumy mae
KpaIiyii BIUTUB HA POCIMHH, TOOTO MiABUIIYE MOMYJISAIII0 KOPUCHOT MIKpO(hI0pH B
puszocdhepi, mporu aHamoriB. [0loOBHA #Oro mepeBara y IOKpAIIEHOMY
dorocunTesi, cnpusiHHi BuBLIbHEHHIO Byrieito (C), a e, K yxe O0yio 3a3HaueHo,
roJIOBHA METa arpapiis.

[lle onna Baroma mepeBara HajJ 1HIIMMHU O1OCTUMYJISITOpaMH, 1€ Te€, IO
BitazuM MokHa 3aCTOCOBYBATH 3a TEMIEPATypU HABKOJIMIIHBOTO cepeaoBuia 0—
5 °C, maromicts 1H111 —3a t 810 °C.

3po3ymisio, IO 3HANAEThCA O0arato TUX, XTO CKENTUYHO CTaBUTHCA 10
IHHOBALll, 30KpeMa, 1 B arpapHiii cdepi. CymHIBaTHCS MOXKHa B IPaBIUBOCTI
peKyiaMu, nonyJisipu3aliii ToBapiB 1 3aco0iB, BUPOOHUKIB 1 T. J., @ CYMHIBaTUCS Y
JIOCSATHEHHSAX HAayKW — HE po3yMHO. B cBiil yac akamemik [mist MedHHKOB CKa3as:
«JlromrHa 3a TOMOMOTOK0 HAyKH B 3MO31 BHUIPABUTH HEIOCKOHAIICTH CBOET
TIPUPOJTH.

lzop Hosax
Onybnixosano 6 scypuani «AepoEnimay

OBPOBKA HACIHHA COI

VY cydacHuUX yMOBax, KOJU OUIBIIICTh BUPOOHUKIB HE MAIOTh MOXKIJIHUBOCTI
3a0€3MeuYnT JOCTATHIM pIBEHb BUKOPHUCTAHHS J0OPHUB, OCOOJIMBO TOCTPO CTOITh
NUTaHHS BIPOBAXKEHHS Yy BUPOOHMIITBO HOBUX EIIEMEHTIB, SIKI 30€pIraTUMYTh
pecypcu Ta TOPUHOMIB BUPOIIYBaHHS 3€pHOO00OBUX KYJIBTYpP 3 METOIO
MiABUIIEHHS BPOXKAWHOCTI Ta TMOKpANIeHHS SKOCTI TPOAYKIi. B mpomy
BITHOLIIEHH] HAJ3BHMYAalHO aKTyaJIbHUM /JIi BUPOOHHKIB € 3aCTOCYBAaHHS HOBHX
3ac001B TIABUIICHHS BPOXAWHOCTI: PEryisiTOPIB POCTY POCIHH, KOMIUIEKCHUX
OakTepiallbHUX J00puB Ta OilompemnapatiB. Lle mae MOXIUBICTH CHpPSIMOBAHOI
pEryisIii MpoIeciB pocTy Ta PO3BUTKY POCIWH 36pHOOO00OBUX KYNIBTYp, 3aBISKU

MOMJIMBOCTI BUKOPHCTaHHS (Ha BIAMIHY BiJI TPAIUIIMHUX JTIOOPUB) SIK y TEPiOj
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NepenoCcCiBHOI MIATOTOBKU MaTepiay, Tak 1 Uisl 03aKOPEHEBOI 0OPOOKU POCIUH
B ONTUMAaJIbHI (a3l IXHBOTO PO3BUTKY.

[lepeanociBHUIT 0OPOOITOK HACIHHA 3€pHOO000BUX KYJNBTYp 1, 30KpeMa, coi
nependavae BUKOHAHHS TAaKUX 3aXOJiB: 1HOKYJIALIIO HACIHHS, NPOTPYIOBAHHS Ta
00pOOKYy CTUMYJISITOPAMHU POCTY.

OcHoBa epeKTMBHUX iHOKYJISIHTIB Il COI

OgHuM 13 OCHOBHHUX NUISIXIB TMIJABUIIEHHS MPOJYKTUBHOCTI COi €
nepeAnociBHA IHOKYJIALIS HACIHHS MIKpOOHHWMHM MpenaparamMu (1IHOKYJISTHTaMU) Ha
OCHOB1 akTWBHHMX InTamiB Bradyrhizobium japonicum, sKi XapaKTepH3yHOTbCS
MaKCUMaJbHUM IOTeHIiaioM a3oTdikcaii. HemomikoM Takoro 3acoly € IIBUIKa
3arubenb OakTepiii Ha TMOBEpXHI OOpOOJEHOro HACIHHS 4Yepe3 BUCHUXaHHS,
TOKCUYHY [0 JESIKUX PEYOBUH HACIHHEBOI OOOJIOHKHM Ta KOHKYPEHLIIO emi(iTHOT
MiKkpogaopu, ToMy 00poOJieHe 1HOKYJISIHTAMU HAclHHS Ma€ OyTH BHUCISIHE BiJIpa3y
micst 6akTepuzartii. OcoOIMBO 1€ BaXJIMBO HA THUX TPYHTaX, /1€ COI0 BUPOIIYIOTh
yrepiie, abo TpUBAJIUI Yac HE BUPOIILYBAJIH.

Bzaemonis 6000BuX pociuH Ta OynbOOYKOBUX OakTepii HOCHUTH
crenupiyHUN XapakTep, M0 MPOSBISETHCA Y 3JaTHOCTI KOMIUIEMEHTAPHOTO BUIY
pu300iii  1H(]IKYBaTH Ta YTBOPIOBATH aKTHWBHI OyJbOOYKM Ha pPOCIMHAX
BIAMOBIAHUX Tpyn. DopMyBaHHA OyJb0OYOK € pe3yabTaTOM JBOX TICHO
CKOOpPJIMHOBAHUX MPOIECIB: OPraHOTEHHUM MpoLeC, IKUl pO3BUBAE OYIbOOUKOBHI
opras i Horo TKaHUHU, Ta IHPEKLUIHHUI Tpouec, IKU IHTYKYETHCS OaKTepiaIbHOIO
KOJIOHI3a1li€t0. Y TBOpEHHs Oylnb004OK 1HAYIMOEIbHE Ta BKIIOYAE B ce0€ MIBUIKY
AKTHUBAIIII0 KOPEHEBUX KJIITUH EMiAEPMICY U TEPUITUKITY.

Bynb0ouku — 116 HOBOYTBOPEHHI OpraH pOCIWHH, CKJIAJOBHUMH SIKOTO €:
iH(piKOBaHI OaKTepisIMU TKAaHWHHU, A€ BimOyBaeThCs (iKcarlisi MOJEKYJISIPHOTO
a30Ty; TPOBIAHI TKaHWHHU, 4Yepe3 SKI HAAXOASATh POCIHUHHI (HOTOACHUMUIATH Ta
BUHOCSATHCS TIPOAYKTH a30T(diKcaIllii; MeprucTeMa, 3aBIsKu sIKiid BiIOYBA€ThCS PICT
OyJIbOOYKHU.

OnuHMBIIUCH MOOIM3Y HAciHHA abo B pu3ochepl MPOPOCTKIB 1 JOPOCITUX

pocnuH, Oynb0OYKOBI OakTepii MOXKYTb MiAJaBaTHCS CYTTEBOMY BIUIUBY
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010JIOT1YHO AaKTMBHUX PEYOBHH, IO BXOIATh JO CKJIQAy €KCYJIaTiB POCIHH.
@D1aBOHOIY, 4Kl € y BUAUICHHSIX HACIHHS 1 KOPiHHS, 3/1aTHI IHAYKYyBaTH nod-re’u
pu300iif, HeoOximHl s (opmyBaHHS 0000BO-pu3o0iaibHOro cum6Oiozy. ILli
PEYOBHHM BIUIMBAIOTh HA XEMOTAKCHUYHY Ta POCTOBY AKTHBHICTH OYyJIbOOYKOBHUX
Oakrtepiii. BubipkoBicTh B3aeMo/Iii CUMOIOHTIB 3IHCHIOETHCS Ha paHHIX eramax i
BOXJIMBY POJIb ¥ IIbOMY TPOIIECI BiIIrParOTh JIEKTUHU POCIMH Ta JIOKATI30BaHI Ha
MOBEPXHI Mosicaxapuau 0ynp0oukoBux Oaktepii. [louaTok yrBopeHHs O0ynb0040K
NOB’SI3aHUA 3 TMEpIlOJIOM TMOSIBU  MEPIIMX JIUCTKIB, TOOTO 3 IOYAaTKOM
(OTOCMHTETUYHOT JTISIIBHOCT1 POCIUH. JIUCTKY € OJTHUM 13 BUpIIATbHUX (haKTOPIB
y MpoIeci yTBOpeHHs OYyI50040K, OCKUIBKM BOHU JAl0Th CHEPreTUYHUN MaTtepial,
HEOOX1THUH K POCIMHI, TaK 1 MIKpoOpraHizMaM. Y pe3yibTaTi BIUIMBY OyJIb00YOK
Ha PICT 1 PO3BUTOK POCIIMH, Y4acCTh iX y Mpolecax (ikcaiii a30Ty MOBITPs CHpPHSIE
OuIbIl JOBroMy (PYHKI[IOHYBAaHHIO JIMCTKOBOIO amaparty W HarpoMaJKEHHIO
OpPraHiYHNX PEYOBHH, 30KpEMa a30TUCTUX CIOJYK, CMIOYATKy y BET€TaTHBHHX, a
MOTIM Y PENpOAYKTUBHUX OpraHax coi. Y BapiaHTax 3 IHOKYJISIIEI0 3HAYHO
30UTBIITY€EThCST  KUIBKICTh OynhOOYOK, iXHS Maca, HITpOreHa3Ha aKTHBHICTB,
MOCWIIOEThCSI  HAKOMUYEHHS BEreTaTMBHOI MacH POCIHH, 3pOCTa€E BMICT
BOJAOPO3UYMHHOrO OuIKa B JucTKax coi. IligBuimeHHs piBHA a30T¢IKCYHOYOi
AKTUBHOCTI CHUMOIOTHYHOTO amapary B POCIMH 3 1HOKYJISIIEK € HACIIAKOM
MOCWJICHHSI MOYJISIIIIAHOT 31aTHOCT1 prU300iii.

Onnak, 100 JTOCATTH BUCOKOI BiJadi BiJl 1HOKYJSAIi, TOTPIOHO HE TIIBKH
nigiopatu SKICHUM mnpenapaT, a W 3a0e3MeYuTH ONTUMAalIbHI YMOBU IS
KUTTEMSUTBHOCTI  OakTepit. Sk  BigoMo, Oymb00YKOBI OakTepii HaWKpaiie
IPAIIOIOTh HA MyXKUX IpyHTax i3 BosoricTio 40—80% Bia MOBHOI BOJIOTOEMHOCTI,
a ONTUMaJIbHA TeMIIepaTypa IPYHTY IJIs PO3MHOXKEHHS OaKTepiii cTaHOBUTH Bia 10
no 28 °C. OpHi€ro 13 OCHOBHUX NPHYMH 3MEHIICHHS AaKTUBHOCTI 0000BO-
pr300iaibHOrO CUMO103y € peakiliss IPyHTOBOTO po34uuHy. Jljisi OUIBIIOCTI BUAIB
Oynp00ukOBHX OakTepiil onTuMmaibHe 3HaueHHs pH y mexax 6,5-7,5. 3a pH 3,5
rUHyTh OakTtepii Bcix mTamiB pu3obii, 3a pH 4,5-5,0 1 8,0 ixHiii picr
3aTPUMYETHCS.
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Oxkpim 3a0e3nedeHHs MOJIEKYJIIPHUM a30TOM aTMoc(epu, CKIaJ0BUMHU, 1110
BIUIMBAIOTh HA PICT Ta PO3BUTOK POCIWHHU, € 3[ATHICTh OaKTepid MPOLyKyBaTH
pEYOBHHM (PITOTOPMOHAIBHOI MNPUPOAU (AyKCMHU, UUTOKIHIHM, T10EpesiHu,
abcrm3oBa kuciaotra Tomo). OcobmmBoro 3HadYeHHS (ITOropMOHM HAOYBAKOTh
y B3a€EMOBITHOCMHAX BHIIUX POCIHH 1 MIKPOOPTaHi3MiB, 30KpeMa, CTAHOBJICHHI Ta
dbyHKITIOHYBaHHI 0000BO-pU300iasIbHOTO CcUMO103y. [HOKymAIisT HACIHHS COl
azotdikcyrounmu Oaktepismu  Bradyrhizobium japonicum cympoBOIKYy€eThCS
30UIBIIICHHSM MYJy IIUTOKIHIHIB, 30KpeMa 3€aTUHY W 3€aTUHPHOO3UAY, 5K Yy
KOpEHsIX, TaK 1 B KOpEHEBUX OylIhOOUYKax Ha MOYATKOBUX eTanax (OpMyBaHHS Ta
dbyHKIIOHYBaHHS 0000BO-pHU300iaTbHOTO CUMO103y. AKTUBHUN CHHTE3 T10epeiHiB
pu300isiMu  cripusie €(EKTUBHILIOMY IPOLIECY CTAHOBIEHHSA 1 (YHKIIOHYBaHHS
0000BO-pU3001aTLHOI0 CUMO103Y.

30inb1IyiiTe peHTa0eJbHICTH €OI 3 OlonpenaparaMu KOMILJIEKCHOTL il

Bapto 3a3HaumTH, 110 BUKOpUCTaHHS OlompemapaTiB Ha  OCHOBI
cnenupiyHuX OynhbO0YKOBUX OAaKTEpil COi MPU3BOIUTH IO YTBOPEHHS MICIICBUX
nomyysiid coi. HasBHICTH KOHKYpPEHTO-CIPOMOKHUX CIHOHTAHHUX TOIYJISIIN
pu300i1#l y MICISIX BUPOITYBaHHS — 1€ TIOTSHIIIHUI O6ap’ep sl IHTPOIYKIIIi HOBHX
BHUCOKOE(EKTHUBHUX IITAMIB y arpoleHo3u. 3a Takoi cuTyallii e)eKTUBHUM MOXE
BUSIBUTHCS 3aCTOCYBaHHS OlompenapaTiB KOMIUIEKCHOI Jii. OCTaHHIMU poKaMu IS
THOKYJIAIT HACIHHA COi B YKpaiHl BUKOPUCTOBYIOThH MpenapaTy KOMIUIEKCHOT Aii,
SKI MICTSITh He Jmiie OynbOOYKoBI OakTepli, po3MHOXeHI y Topdi, a #
(1310J10TTYHO AKTUBHI PEYOBUHM O10J0TTYHOTO MOXOKEHHS.

biompenaparn komriekcHOi aii 3a0e3MedyroTh TMIABUIIEHHS aKTUBHOCTI
dbepMeHTy TIIyTaMiHCHHTETa3u SK OJHOTO 3 OCHOBHHMX (DEPMEHTIB a30THOTO
00MiHy, 10 MOB’SI3aHO SIK 3 BUCOKOIO a30T(IKCYIOUOI0 aKTUBHICTIO OYIHO0YOK €O,
TaK 1 TO3UTUBHUM BIUIUBOM (P1310JI0TIYHO AKTUBHUX PEUYOBUH, OCOOJIUBO TOXITHUX
IIMTOKIHIHY B CKJIaJii OiomnpernapatiB. BogHodac cioctepiraeMo 301IbIIIEHHS BMICTY
BOJOPO3UYMHHOTO O1JIKa B JINCTKAX COI MOPIBHSIHO 3 POCIMHAMU 03 OakTepu3arlii.

3acTOCOBYHOYM KOMIUIEKCHI Olompernapary, HaBITh 32 HEBAAJIOI 1HTPOIYKIIIT

BUPOOHUYOTO IITaMy, B CKJIQJHUX €KOJOTIYHUX YMOBaxX Ta 3a ICHYBaHHS IIUIbHOT
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a0opureHHoi nomyssii Oynb00uKOoBUX OakTepiil, mepeanociBHa OaxkTepu3alis
HACIHHS COI BCE K TaKU € JOLILHUM 3aXO0I0M.

Yno0peHnHsi coi — HOBI miaXxoau

3a HEIOCTaTHbOIO POCTYy OYyIbOOYOK HAa KOPEHAX pPOCIUH (MeHue 5
IIT./pOCIIMHY) Ta 3a BUPOIIYBAHHS BHUIIUX 3a MMPOYKTUBHICTIO COPTIB €(hEKTHBHUM
€ TKUBJICHHS POCIMH OakTepialbHUMHU JOOpUBAaMU 3  MIHEPAIbHUMHU
KOMITOHEHTaMu. BigMiueHO CUHEPreTUYHUIN €PEeKT BiJl JOJaBaHHS /10 1HOKYJSHTY
OakTepialbHUX JIOOpHB, SKI MICTSITh MIKPOOPTaHi3MH 3 PI3HUX TaKCOHOMIYHUX
IpyI 1 MiHEepaabHI KOMITIOHEHTH. OCOOIMBO MTUPOKI MOXKIUBOCTI B IIbOMY HaIPsiMi
BIIKPUBAEMO 3a BUKOPUCTAHHS aCOLIAaTMBHUX OakTepii — ¢iKcaTopiB a3oTy
Azospirillum, Azotobacter, Clostridium, Klebsiella, Pseudomonas, Herbaspirillum,
Beijerinckia, Achromobacter, Bacillus, Enterobacter. Ha yrBopeHHs1 Oysib0040K y
0000BUX pociuH no3uTuBHO BIiUuuBae ¢dochop. Came docop axTuBizye
TISUTbHICT OakTepid, 1m0 (IKCylOTh a30T, 1 MOCHUIIOE PICT 00O0OBOI POCIMHHU.
Bbakrepii poxy Azotobacter 1 Agrobacterium, mopsia i3 ¢ikcaiiero a3oTy, 37aTHI
MoO1TI3yBaTH (hochop 13 BaKKOpO3UMHHUX HeopraHodocdaris. st HopMaabHOTO
PO3BUTKY 0000BUX BEIWKE 3HAUYCHHS Mae 3a0e3mnedeHHs ix kamiem. Ilig BrummBoM
KaJIIFO IMIJIBUIYETHCS BPOXKAHHICTh 1 SIKICTh HACIHHS CO1, TOA1 K 32 HOro HecTadl B
I'PYHTI, YTBOpEHHsI 000iB BiIOYBa€ThCs CNa00 Ta 3aTPUMYETHCS iXHE JOCTUTAHHS.
HaiicipusiTiuBiin yMOBH Uil pOCJIMH, KOJIU IPYHTH A00pe 3a0e3neyueHl KamieMm 1
MaloTh MOPIBHAHO HEBUCOKHI BMICT pochopy. 3a 3HaUHOI nepeBaru B cepeoBHIILII
dochopy Ham KajieM, pICT 1 PO3BUTOK POCIUH COi 3aTPUMYETHCS, 3HMKYETHCS
3aCBOIOBAHHS a30TY 3 MOBITPS Ta Pi3KO MPUTHIYYETHCS] YTBOPEHHS 3€pHA.

Peryasitopu pocty Asst a0COJIIOTHOTO COEBOT0 MAKCUMYMY

OmauM 13 pe3epBiB 30UTBIIIEHHS BPOXKAWHOCTI COi € PEryJsiTOpH POCTY
POCIIHMH, SIKI TOPSJ 13 €KOJIOTTYHOIO OE3TEUHICTIO € HAMOUIBIII €KOHOMIYHUMH 1 HE
noTpeOyoTh JOJATKOBUX MaTepiaibHUX pecypciB. MacoBe BUKOPHUCTAHHS
PEryJISATOPIB POCTY CTAJIO MOXJIMBUM IIICTSE CTBOPEHHS IpenapaTiB Ha OCHOBI
aHAJIOTIB TPUPOJHHMX 1 CHHTETUYHMUX JIFOYMX PEUOBHH, SIKI OUIBIN CTaOLIbHI B

Oprati3mi Ta MarOTh IPOJIOHTOBaHUM BIUTUB. [0 Tpynu perymnsiTopiB pocTy pOCIHH
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HAJICKATh MpenapaTy Ha OCHOBI PI3HUX aKTUBHUX CKJIagHUKIB. Lle Hacammepem —
Ha OCHOBI (P1310JI0TYHO aKTUBHUX PEUYOBUH, AKTUBATOPIB POCTY POCIHH, TAKUX K
AyKCUHM, T10epelliHu, IMUTOKIHIHM, €TWUJIeH, a0CIM30Ba, apaxiJJOHOBa, SHTapHA,
caJiIuiIoBa KHCIOTH, Ioiicaxapuad, OpacuHocTepoinu, ¢enomn. Hampukian,
OpacHHOCTEPOiM BCTYMAIOTh y B3AEMOJIII0 3 TOPMOHAMH POCIWH, 30UTBIITYIOTH
BMICT a0CIIM30BOi KMCJIOTH Ta BMICT ayKCHHIB, T10€peNiHIB Ta IMTOKIHIHIB, IO
MO3UTUBHO BIUTMBA€ HA BPOXKANHICTH 1 WOTO SKICTh. 3aCTOCYBaHHS PETYJISTOPIB
POCTY CIIpHSI€ MPOIECY IHTPOAYKIIIT COT MUITIXOM 3MiHU MOP(]OJIOTIYHOI CTPYKTYpHU
pocnunu. [Ipu oMy 3abe3neuyerbesi OUIBI IPY>KHS MOSBA CXOJIIB, 3MEHIICHHS
KUIBKOCT1 TPHUTHOOJEHUX POCIHH, MPUCKOPEHHS (OPMOYTBOPIOIOYUX MPOIIECIB
(MpUCKOpPEHHSI MIBUAKOCTI Ta POCTY, PAHHE CTAPIHHA JIUCTS), 110 TPUBOJIUTH [0
CKOpPOYEHHS MEeploAy Bereraiii coi, CKOPOYEHHS TOBXHUH MIXKBY3JIB, PO3MIPIB
aucTs. Lle 3a0e3neuye OUTBIIMI MPUIUIMB aCUMUIATIB Yy 000U, IO MiIBUILYE SKICTh
HAaCiHHEBOro  MaTepiany. Perymsitopu pocTy 3MEHIIYIOTh  aOOPTHBHICTD
TCHEPAaTUBHUX OpTaHiB, a OTXKE, 30UIBIIYETHCS YHUCIO MPOJYKTHUBHUX BY3IIB.
VYHacIiI0K — MiABUITYETHCA KUTBKICTh Ta Maca c(hOPMOBAHOT'O HACIHHS 3 OJMHUII
3aiiMaHoOi POCIMHOIO0 TUIONI B cepeaHboMy 10 15%. Bukopucranns ¢eHoOIbHHX
CTUMYJISITOPIB TIO3UTHBHO BIUIMBAE SIK Ha KUIBKICTH 000iB, Tak 1 Mmacy 1000
HaciHuH. OJHAaK, 3aCTOCYBaHHS PETYIATOPIB POCTY POCIMH Ma€ TO3UTHBHHIM
pe3ynbTaT JUIIIE 32 YMOB JTIOTPHUMAaHHS OCHOBHUX BHMOT TE€XHOJIOTIi BUPOIIYBaHHS
KYJIbTYpH, TOOTO KOJU pociauHa 3a0e3nedyeHa BciMa HEOOX1THUMHU YMOBAMH s 11
PO3BUTKY.

Cepen XIMIYHUX pEYOBHWH, SKIi 3aCTOCOBYIOTh ISl IIABUIICHHS
POAYKTUBHOCTI POCIWH, BAKIIUBE MICIIE TIOCIIal0Th (Di310JI0T1YHO aKTUBHI popMu
TYMIHOBUX KHCJOT. BCTaHOBIEHO, 110 T'yMiHOBI KHUCJIOTH MO3UTHBHO [iIOTh Ha
POCIIMHY 3aBJISIKM ayKCUHAM, SIK1 PETYIIOIOTh PICT 1 PO3BUTOK POCINH, TTOCUITIOIOThH
PO3BUTOK KOPEHEBOI CHUCTEMH Ta HAJ36MHOi MAacH, BIUIMBAIOTh Ha (POTOCUHTE3 1
yTBOpeHHs Xxjopodiny. Banosuii 30ip nporeiny 3poctae Ha 15-33%, a KUIBKICTh
Oynb0040K Ha KOPEHEeBil cucTeMi pociauH 30ubinyeTbes Ha 20—23%.

IIporpyiiHUKH — KJIIO4Y0BH (GaKTOP CTIHKOCTI COi 10 XBOPOO
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Cepen OaraTbOX YMHHHUKIB, 10 BH3HA4YalOTh CTIMKICTH COI JO XBOpPOO,
Ba)XXJIMBE 3HAYECHHS MAalOTh YMOBH POCTY Ta PO3BUTKY POCIHMH COi B MpOIECi
OHTOreHe3y. 3a 3MIHM THUX YU IHIIUX YMOB MOJKJIMBO PEryJIIOBATH CTYIIHb
ypakeHHsI MOCIBIB XBOpoOaMH. Y KOMILJIEKCI 3aXOIB 3aXUCTy coi BiJ 30yIHUKIB
XBOpPOO, IO TMepenarThcsd dYepe3 HaCiHHS, BaXKIMBA POJIb  HAJCKHUTh
nporpyiiHukaM. Ile mae MOXKIHMBICTh 3HUIUTH 1H(MEKII0 HAa HACIHHI, 3aXUCTUTH
HOro mijJ yac MpOpOCTaHHS Bl TPYHTOBHMX MAaTOTeHIB. Ba)JIMBO BiI3HAYWTH, IO
CIJIbHE 3aCTOCYBaHHs OaraTboX (QYHTIMUAHUX NPOTPYHHUKIB Ta 1HOKYJISHTIB
HETMPUITYCTUMO, OCKUIBKH OUIBIIICTh 3 HUX TOKCHYHI I a30TO(]IKCYyrOUHnX
OakTepi. PexomennoBane MOCJTiIOBHE 3aCTOCYBaHHS THOKYJISTHTIB
3 QYHrIUMIHUMEU TPOTPYUHUKAMU 3 1HTepBajioM y 7—10 A0 micas mpoTpyrOBaHHS
a00 HaHECEHHS 1HOKYJISIHTY 0€3M0CEepeIHbO Mepel CiBOOIO.

I'pamMoTHE  3acTocyBaHHA  OakTepialbHMX  IpenapariB Ha  OCHOBI
PICTCTUMYIIIOIOUMX PU300aKTEpiid SK E€IEeMEHTa EKOJOTIYHOro 3eMJIepoOCcTBa B
TEXHOJIOT1SIX BUPOLIYBAaHHsI COl 3a0e3meuye:

- 30uIbIIeHHS (ikcalii arMochepHOro a3oTy Ta HOro HaAXOMKEHHS B
POCIWHY, 3aBAsIKU (DYHKIIIOHYBAaHHIO OAKTEpiaIbHOI HITPOTeHA3H;

- Tpa"cdopMaIliio BaKKOPO3ZUUHHUX CHONYK (ocdhopy B JIETKOIOCTYIIHI, 3a
JomnoMororo 0akrepianbHux docdaras;

- MIJBULIEHHS aCUMUISIIT HITPATiB, CIPUYUHEHE aKTUBHICTIO OAaKTEpiaIbHOI
HITpAaTpeayKTa3H;

- CHUHTE3 MIKpOOpraHizaMamMu (i310J0T1YHO AKTUBHHUX pPEYOBHUH, fKI
3MIIACHIOIOTH MPSIMY TOPMOHAJIBHY PETYIISIII0 POCTY POCIHH.

Konomieyw FO.B., 00kmop cinbCbK020Ccno0apcbKux HayK, O0YeHm
Hayionanenuii ynieepcumem biopecypcie i npupoookopucmyseanus Yxpainu
byyenko JI. M., kanoudam 6ionociunux Hayx, ooyenm Incmumym mikpo0Oionoeii i
sipyconoeii im. /|.K. 3abonomnoco HAH Ykpainu

Onybunixosano 6 scypuani «AepoEnimay
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MIKPOCKOIIYHA BYJIOBA JIBAHAJIISATUIIAJIOI KMIIIKHA
M’ACHUX KYPYAT 3A BIIVIUBY KOPMOBUX TIOBABOK 3
MOPCBKUX I'TJPOBIOHTIB

[lepcrieKTUBHUM JXKEpeoM 30aradyeHHs KOPMOBUX PAaIliOHIB MOKUBHUMHU 1
010JI0T1YHO aK-TUBHUMH PEUYOBHHAMU € MOPCHKI OpPTaHi3MHU —T1IpOOIOHTH, a TAKOK
MPOJIYKTH 1 BIIXOJIM iX IMEPBUHHOI MepepoOku. K mpaBuio, BOHU Oarati IIHHUMHU
pEYOBH-HaMH IS CLTLCHKOTOCTIONAPCHKUX TBAapWH, SKI B KOpMax Ha3eMHOTO
MOXOJ[KEHHS BIJICYTHI, 00 MICTIThCS B HE3HAYHIN KIJILKOCTi. TakMMu KOPMOBUMU
no0aBKaMU MOXYTb OYTH MOPCHKI Mijii, TPOAYKTH iX NEpepoOKH, a TaKOK
MOpPCBK1 BOJIOPOCTI.

Crynku Miaiid MICTSTh BEIHKY KUIBKICTh KaNbIIiI0 y BUTJSAAI KapOOHATY, 1110
00pe 3aCBOIOETHCS OpPraHI3MOM TBapWH, a TAaKOX 1HIINI MiHEpaldbHI PEYOBUHHU.
BryTpiurHiil BMICT Mifiii — M'CO MICTUTh 3HaYHYy KUTBKICTh MPOTEIHY 1 BITAaMiHIB
1 TOMy MOro MOKHa BUKOPHUCTOBYBATH B SIKOCTI KOPMOBOI J100aBKH. AJie 3 OTJIALy
Ha Te, 1[0 MIJIIEBE M'ACO € IIHHUM XapuyoOBUM IMPOJYKTOM I JIOAWUHH, BH
KOPUCTOBYBAaTH MOr0 B T'OJIIBJII TBAPUH € €KOHOMIYHO HE BUTIAHUM. J[OIIILHUM €
BUKOPUCTAHHS B SIKOCTI CHUPOBHHM JUISi BHUTOTOBJICHHS KOPMOBHX JI00QBOK 3
MOpCBKUX TIIpOOIOHTIB BIIXOJIB IiX IEPBUHHOI NEpepoOKH (sSka monisrae B
COpPTYBaHHI 1 OYMCTII BIJl MICKY 1 Mylly) — iX CTYJKM 1 JIpiOHI MiJii, a Takox
MOpPCBK1 BOJOpPOCTl. MOpChKI BOAOPOCTI € HAWOUIbII «BPOXKAHHUMUY» POCIMHAMU
MOps 1 IIHHUM MPOAYKTOM JUISi TOJIBII CUIbCBKOTOCIOJAPChKUX TBAapHH. 3a
BMICTOM MOXXHUBHHUX PEYOBHUH iX MOXHA MPUPIBHATHU JI0 AKICHOTO CiHa 200, HABITH,
3epHa. 3aJIeKHO Bija BUAY, BOHU MICTATh 4,4—11,4 % npoteiny, 0,6-3,5 % xupy,
3,2-27,6 % xniTkoBuHH, 33,4-65,9 % 06€3 a30THUX EKCTPAKTUBHUX pedoBUH, 11,3—
38,5 % — wmiHepanbHUX pedoBHMH. KpiM Toro, Mopchki BOJIOPOCTI € OaraTum
JOKEPEJIOM MOy 1 IHIITUX MaKpo- 1 MIKPOEJIEMEHTIB.

OntuMaiibHOIO (HOPMOIO KOPMOBUX J100ABOK 3 TaKUX TiJIpOOIOHTIB € MacCTH,
SIK1 CKJIQJAlOThCs 3 JIPIOHO MEJEHMX YaCTHMHOK MiAid 1 BogopocTei. OgHumMu 3

TakuxX J00aBOK € MiHepajbHa KOpMoBa J00aBKa (MaTeHT YKpaiHUM Ha KO PUCHY
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Mojenb Ne 34634), 110 MICTUTB po3MeNieHi cTyJku YopHomopehkux Miaii (Mytilus
galloprovincialis) 1 MOpcbky Boay 1 OUIKOBO-MiHepaibHa (MMaTeHT YKpaiHU Ha
KopuCcHY Monenb Ne 42687), 1m0 MICTUTh PO3MENEHI CTYJIKM BEIMKHX 1 Tijia
OpiOHMX  Miid, BIAXOAM MOPCHKUX Bojopoctedt  Dinodopu  pedbpucroi
(Phyllophora nervosa) i MOpCbKyY BOIY.

KumikoBa Mopdosnorist € TOJIOBHUM MOKAa3HUKOM 3/J0pOB’Sl KHIIEYHUKA, 10
XapaKTepU3y€eTbCs, y TMEpIly 4Yepry, BUCOTO0 BOPCHHOK 1 TJIMOMHOIO KpPHIIT.
Bucoki BOpCMHKHM KOPENIOIOTH 13 MOKPAIICHHSIM 3/10pOB’ Sl KUIIIEYHUKY. SIK B1JOMO,
JIBaHAJISATUIIANA KHILKA Yy TMPOIECl TPaBJICHHS BUKOHYE HAJA3BUYAWHO BAKIUBY
dbyukiito. BoHa perymioe MOTOpPHY 1 CEKPETOPHY MISUIBHICTH YChOI'O TPAaBHOTO
KaHally, € MICLIEM, JIe 3yCTPIUalOThCS TPaBHI NUISIXYM ITUTYHKA, KUIIICYHUKA, BUBITHI
OPOTOKHU MEYIHKH 1 MIJIUTYHKOBOI 3aJI03H.

Mertoro nocmiikeHb Oyla0 BHU3HAUYUTH OCOOJIMBOCTI TICTOJOTTYHOI OyJ10BU
JBaHALATUIIANOL KUIIKK Kyp4aT-OpoiiepiB 3a BUKOPUCTAHHS KOPMOBHUX J100aBOK,
BUTOTOBJICHUX 3 MOPCHKUX T17Jp0O O10HTIB — MiHEpPaIbHOI 1 O1TKOBO-MiHEPAIHHOI.

Jlocnian mpoBeneHo Ha Kypuarax-opoiiepax kpocy «Pocc 308». Ynpomosxk
EKCIIEpUMEHTY MTullsl Oylla KIiHIYHO 370poBor. Kypuatam 3rogoByBaiu
cranaaptHuid koMOikopMm 3rigHo 3 JCTY 4120-2002, namyBaiau 3 HI MHEIbHHUX
noinok. Kypuara nepiioi (KOHTPOJIBHOI) TPyNH OTPUMYBAJIU JIMILIE OCHOBHHIA
pauiod. Kypuaram ppyroi 1 Tperboi pocmignux rpyn 3 21 go 62 nobu
BUPOIIYBaHHS JOJIATKOBO IO HBOI'O 3TOJOBYBajid MiHEpaJIbHY 1 OIKOBO
MIHEpaJIbHY KOPMOBY J00aBKY 3 MOPCHKHUX Tipo O1OHTIB y KulbKOCTI 7 % BiA
Macu KopMy. s mocmimkeHs Bif 3-X TodiB KypyaT 62-1000BOTO BIKYy 3 KOXKHOT
Tpynu BiiOupanu cepeiHto AUISTHKY JBaHAMIATUINIAN0] Kukn. OTpruMaHi KyCOUYKHU
dikcyBamu B 10%-my po3dnHi HEUTpaTLHOTO (hOpMalTiHy 1 3aJIUBaNIU B mapadiH.

J1Jist BUTOTOBJIEHHS TICTOJIOTTYHUX TpenapaTiB napadinoBi 3pi3u TOBIIUHOIO
5-7 MKM 3a0apBiIOBaM TEMATOKCHJIIHOM 1 €O3MHOM, a TakoX 3a Maiopi.
BusnaueHHs: MOpPOMETPUYHUX MapaMeTPiB MIKPOCTPYKTYP KHUIIKU 3A1HMCHIOBAIN
3a JOTOMOT'0K0 OKYJISpHOI CiTKU 1 mporpamu ImageTools 3,6. Ilnmomry moBepxHi

BOPCHHOK BU3HAYaJM 34, IIUIbHICTh KPUIIT 1 BOPCUHOK — 3 MEPEPaxyHKOM Ha
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1 MM 3pi3y cTiHKM KUIIKA. OUIHKY TOCTOBIPHOCTI PI3HUII MOKAa3HUKIB MPOBOIUIU
3a kputTepieM CT’rojieHTa.

Ha mowatrky mocmimy cepenns maca Tina kypuaT 20-tm 1060BOTO BIKY
cranoBmwia 322,4+8,3 1t (n=80). 3romoByBaHHS KOPMOBHUX J00ABOK CIPHSLIO
30UThIIIEHHIO Macu Tijma OpoitnepiB. Y 60- go6oBomy Bimi(n=73-76) maca Tina
KypuaT KOHTPOJBHOI Tpymu cTaHoBuia 2722,7+£23,2 r, mepmioi JOCIiTHOT —
2819,7+£27,2 r, npyroi — 2862,8+23,9 r, 1110 MOPiBHIHO 3 KOHTpoOJIeM Oyi10 OiibIe
Ha 4,1 % (p<0,01) 1 5,2% (p<0,01) BinmosigHO.

Sk BiOMO, JBaHAIIATUIIANA KHUIIKA 3aiiMa€e IEHTpalbHE TMOJOXKEHHS B
KHUIIIEYHUKY 1 BIAPI3HAETHCS BiJ 1HIIUX YHIKAIBHUMHU 1 CKJIAJHUMHU (DYHKITISIMHU.
Came 1S KHIIIKAa € 30HOK0 3 HAWOLIbII BHUCOKOK TMEWCMEKEPHOI aKTHUBHICTIO,
HAUOUIBIIMM BMICTOM aIyJOLUMUTIB PI3HOTO THUIly, IO OpPraHI3ye€ CEKPETOpHY 1
MOTOpPHY (YHKIIIO BChOTO TPAaBHOTO KaHAIY 1 XapaKTEpHU3YETbCS BHCOKOIO
CKJIQJHICTIO OpraHi3aiii HEpBOBOT'O amapary.

JliameTp ABaHAAIATUNIANOI KAITKA KypUaT MepIioi i APYroi JOCTITHUX TPy
o0yB O6utbmmM Ha 18,0 1 13,1 % (p>0,05), ToBmuHa cTiHku — Ha 6,6 1 7,4. ToBmuHa
cnu30Boi o0onoHku Oyna Ouemioro (p>0,05) wa 3,1 1 6,9 %. Sk cBiguaTh
pe3ynbTaTH BU3HAYCHHS BUCOTH BOPCHUHOK, TTMOWHMU KPWNT, TOBIIUHU M S30BOi
IDTJACTUHKHA 1 ITACIM30BOi OCHOBHM, ITOTOBIIEHHS CJIM30BOI OOOJOHKH CTIHKH
JBaHAIISATUIIATOT KUILIKKH KypyaT JAOCHIHUX TPyl BiIOYyJIOCh MEPEBAXKHO 3a
paxyHOK OUTbIIIOT BUCOTH BOPCUHOK. Y MTHUII MEPIIOT JOCTIAHOI Ipyu BoHa Oyia
oo Ha 3,1 %, npyroi rpynu — Ha 15,5 % (p<0,05) 1 craHoBuMIa BiJIIIOBIIHO
583,4+23,6 1 640,1+23,6 mxm. [lluprHa BOPCUHOK KHUIIKH y KypyaT AOCTITHUX
rpyn Takox Oyna Ouibiioro, BiamosiaHo Ha 28,4 (p<0,05) i 23,2%. BinnosinHo
IUIOIIa MOBEPXHI BOPCUHOK JBAHAUSATUIIANOI KUIIKKA OpOWsIepiB JOCHIIHUX TPyl
Oyna Ouboro: nepioi rpynu — Ha 35,0 % (p<0,01), npyroi — na 42,2 % (p<0,01).
Bonnouac, rmubuHa KpUNT y KU KypyaT AOCHIAHMX Tpymn Oylia MEHIIOH0
(p>0,05): nepoi rpynu Ha 3,3 %, npyroi — Ha 12,4 %.

UYepes OUIBIITY BUCOTY BOPCUHOK 1 MEHIIY TJIMOMHY KPHUNT 1X BIIHOLICHHS Y

Kyp4ar Mepioi JA0CHiaHOI Tpynu Oyno OutbmuM Ha 9,0 %, apyroi — Ha 31,9 %
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(p<0,01). I3 3611bIIEHHSIM TIHPUHU KpUNT HA 16,0 % IX MIIBHICTH 3MEHIIMIIACH HA
6,0 % (p>0,05). 3a BUKOpUCTAHHS KOPMOBHUX J00ABOK CIIOCTEpIirayii 301IbIICHHS
BHCOTH €MITENIAIBHOIO 1Ay SIK BOPCUHOK, TAaK 1 KpUNT. [[OpIBHSIHO 3 KOHTPOJIEM,
y KypyaT TepIioi rpynud BHCOTA EMITENI0 BOPCHHOK 1 KpUNT Oyja OUIBIIO Ha
16,2 1 7,9 %, apyroi rpymu — Ha 27,6(p<0,05) 1 16,9 %. ToBmmHa M’s30BO1
OOOJIOHKH JIBAHAMIATHUIIAION KUIIKK Y KypuyaT Mepmioi rpynu Oymna OUThIIo Ha
18,3 %, npyroi rpynu — Ha 10,2 %. Cniig BiAMITATH, 110 30UIBIICHHS TOBIIMHHU
M’5130BOi OOOJIOHKH B110YJIOCH TIEPEBAKHO 3aBJASKHU ii BHYTPILIIHBOMY LIAPY Yepe3
ii OUTbIIMIA TOKa3HUK. Y TOW >K€ Yac, MOKA3HUK BIJIHOCHOT'O 30UIbIIIEHHS OyB
BUIIUM IS 30BHIIIHBOrO Mapy. Tak, MOPIBHSHO 3 KOHTPOJIEM, TOBIIMHA
BHYTPILIHBOI'O MIAPY Y KypyaT Mepiioi 1 Apyroi JOCHIIHUX Ipyl Oyia OUIbIIOK Ha
17,5 1 15,7 %, a 3oBHimHbOro — Ha 28,1 1 34,0 % BiANOBIIHO (B yCiX BUMAJKaX
p>0,05).

[IpoTein KOpMY € BOKITUBUM PETYISATOPOM POCTY MTHIIl, @ TAKOXX PO3BUTKY
IIUTYHKOBO-KUIITKOBOTO TpakTy. OCHOBHHM 3aBJaHHSM MTaXIBHUIIBKOI Tanmy3i €
3MEHIIICHHSI BUTPAT HAa KOPMH, OCKUTBKH BiH € OCHOBHOIO CKJIaJ0BOIO 3arajibHOl
BUPOOHMNYOI COOIBApTOCTI, a MPOTEIH € OAHIEI 3 HAWBAKIIUBIIMIUX CKIIATOBUX
BUTpAT palioHy NTuill. ToMy MOXJIMBICTh BUKOPUCTAHHS MPOTEIHY M’sica Miaii 1
BOJOpOCTEN O1TKOBO-MiHEPAIHHOT T00ABKHY € HAJ3BUYANHO IEPCIIEKTUBHUM.

3rilHo0 3 pe3yjiabTaTaMU HAUIOrO JOCHIAY, BHUKOPHCTAaHHS KOPMOBHUX
N00aBOK, BUTOTOBJIEHUX 3 MOPCHKHUX T1APOOIOHTIB, CTUMYJIOBAJIO 1HTEHCUBHICTh
pOCTy M’ACHMX KypuaT, IO TMOTOJKYEThCA 3 IHQOpPMAIlIE0 MIOAO0 PICTCTH
MYJTIOI0OYOT0 BIUTMBY KOPMOBHX 00aBOK 13 Mifiil 1 OypuX BOJOPOCTEH HA M ICHUX
Kypen.

Sk cBiguaTh pe3yiabTaTH AOCHIIKEHb, MOP(HO METPUYHI MapaMeTpu SK
MakKpo-, TaK 1 MIKPOCTPYKTYp KHIIIEYHHKA 3alieKaTh Bij CKJIaTy pallioHy. bimbim
TOBCTa CJIM30Ba OOOJIOHKA, BUINI BOPCHUHKH, OLIbINA IUIONIA iX MOBEPXHI MaroTh
npsAMYy KOpemsiito 3 (yHKIIOHAJbHOK AaKTHUBHICTIO KHIIEYHHUKA 1, BIIIMOBIIHO,
BUIIY MPOJYKTUBHICTh TBAPHH, 110 MOKE OYTH BUKOPUCTAHO K JJISI OLIIHKK HOTO

CTaHy, Tak 1 OIIIHKMA BIUIMBY KopMy. Tak, 3a BUKOpHUCTAHHS B TOHIBJII Kypdyar-

157



OpoiepiB cuMOlOTHKaA (MO€AHAHHS MNPoOIOTHKA 1 NPe0iOTHMKA) 3 IMKOPIIo 1
MOPCBKUX BOJOPOCTEH CTUMYIIOBAJIO TPOAYKTHUBHI IMOKA3HWKW NTHUIN Ta
30UIBIIMIIO MOKA3HUK BIJTHOIIEHHS BUCOTH BOPCHMHOK 10 TJIMOMHM KPUNOT uepes
30UTBIIIEHHST BUCOTH BOPCUHOK 1 3MEHIIICHHS TJIMOWHU KPUIIT.

3rimHo 3 pe3ynbTaTaMu HAIIMX JOCHITKEHb BHIII TMOKa3HUKH BHUCOTH
BOPCHHOK, BIJIHOIICHHS BUCOTH BOPCHHOK JI0 TJIMOWHM KPUIIT, TOBIIUHUA CIU30BOT
OOOJIOHKHM JBaHAIATUIIANO] KHUIIKKA KypyaT JOCHIIHMX TPyl BKa 3YIOTh Ha
MiBUIICHHS 1i (DYHKIIOHAJBbHOI aKTHBHOCTI 3a BIUIMBY KOPMOBHUX J00aBOK,
BUTOTOBJICHUX 3 MOPCBKHUX TiapoOioHTIB. JIICHO, TOAOBKEHHS BOPCHHOK
30UIbIIIYy€E 3arajbHy IUIONLY J1i TpaBHUX (PEpPMEHTIB Ha MOXKHUBHI PEYOBHUHM 1 iX
BCMOKTYBaHHSI.

OpeprkaHl HAMHM JAaHl HIOJ0 JOCTOBIPHOrO 30UIBUIEHHS BHCOTH BOPCHUHOK
JBaHAJATUIIANOI KHUIIKKM KypyaT 3a BIUIMBY OUIKOBO-MIHEpalIbHOI J00aBKU
y3TOJUKYIOTBCSL 3 1H(GOpPMAIII€I0, 3TiAHO 3 SIKOK MiJBUINECHHS BMICTY MPOTEIHY B
paIlioHi 0 ONTUMAIBHOIO PiBHS 30UIBIIYE BUCOTY BOPCUHOK 1 3MEHILIY€E TJIMOMHY
KPHIIT.

BifcyTHICTh TOCTOBIPHOTO 301IBIIIEHHS BUCOTH BOPCUHOK JBaHAAIATUIIATIOT
KUIIKK KypyaT Mepuioi rpynu 3a BUKOPUCTAHHS MIHEpPAJIbHOI KOPMOBOI J00aBKHU
YaCTKOBO Y3T'OJKYETHCS 3 JAHUMH, 3T1JIHO 3 SIKUMU MIJIBUIIEHHS B PaIllOHI BMICTY
KaJIbL1}0 3yMOBHJIO 3MEHIIEHHSI BUCOTH BOPCUHOK Y TOHKOMY BIJIUI KUIIEUHUKA
nepernesnis 1 KypyaT-Opoitiepis.

BucHoBku

1. 3romoByBaHHA MiHEpaabHOI 1 OLTKOBO-MiHEpaIbHOI KOPMOBHUX J00AaBOK,
BUTOTOBJICHUX 3 MOPCBHKHX T1Ip00ioHTIB 3 21 mo 62 100y BHPONITYBAHHS CIIPHUSIIO
301IBIIEHHIO JKMBOI Macu Kypuar-OpoinepiB y 62-gob6oBomy Biui Ha 4,1 %
(p<0,01) 15,2 % (p=<0,01) BigmoBigHO.

2. 3acTrocyBaHHS KOPMOBHX J00aBOK, BHUTOTOBJIECHHUX 3 MOPCHKHUX
riApo0IOHTIB MO3HAYMIOCS Ha 301IbIISHHI BUCOTH 1 IIMPUHU BOPCHHOK, ILIOMII X

MOBEPXHi, 3MEHIIICHH] TTTMOMHU KPHIIT, IO TTPU3BEIIO J0 30UIbIICHHS BlIHOIICHHS
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BUCOTU BOPCHHOK JI0 TJIMOMHM KPUIT JABAHAIUATHIANOI KUILIKWA 1 CBIIYUTH PO
MiBUILEHHS 11 PYHKI[10HATHLHOI aKTUBHOCTI.

H./lanxesuy, 3006y6au

OO0ecbKuil depaicasHull azpapuull yHisepcumem
O.bupka, 1. @ecenxo, kanouoamu eem. HAYK
Xapxkiecvka Oeporcasna 3006emepuHapHa aKaoemisl
Onybunixosano 6 scypuani «AepoEnimay

OBMIH PEYOBHMH B OPI'AHI3MI TEJIAT 1P BUKOPUCTAHHI
MIHEPAJIBHO-CAITIOHITOBUX KOPMOBHUX TOBABOK

[IpOyKTUBHICTh  CUIBCHKOTOCIIOAAPCHKUX ~ TBapUH  OOYMOBIIOETHCA
XapaKTEpOM Ta IHTEHCHBHICTIO OOMIHY PEYOBHMH Ta €HEprii, sKI BHU3HAYAIOTHCS
pSAOM BHYTPIIIHIX Ta 30BHIMHIX (akTtopiB. o HaWOUIbII BaroMux 3 HHUX
BITHOCSTHCSL XapaKTep 1 piBE€Hb TOMAIBII, OCOOJUBOCTI MEPETPABICHHS Ta OOMIHY
PEYOBHH, Cepell SKUX MIHEPAIbHUM BIJIBOAUTHCS BAXIJIMUBA POJb, OCKILIBKU
OpraHivyHi He MOXYTh 0€3 HMX HOPMAaJIbHO 3aCBOIOBATHUCH.

3apa3, He3Bakaloud Ha 3HAYHY KUIBKICTh JOCIIKEHb, III€ HE 30BCIM
BUBYECHA Ol0JIOTIYHA JIOCTYIHICTh MIHEPAJbHUX CIOJYK PI3HMX KOpPMIB Ta
KOPMOBHMX J00aBOK, a OLIHKA iX 3a XIMIYHUM CKJIaJOM MAa€ JIUIIE OpPIEHTOBHUI
xapakTtep. ToMy BHBYEHHS BCIX AaCMHEKTIB, SKI BIUIMBAIOTh Ha BUKOPUCTAHHS
NOKUBHUX 1 MIHEpAJIbHUX PEYOBUH, MA€ BaXKJIMBE 3HAUCHHS.

[lepmmM iCTOTHUM €TaroM J>KHWBJICHHS OpraHi3My >KYWHHX TBapuH €
NPOIIeCH MIKPOOIaTbHOTO PO3IICIUICHHS Ta CHHTE3y MOKUBHUX PEUOBHH Y PYOII.
3a AuHAMIKOI0 010XIMIYHUX MTOKA3HUKIB PYOIIEBOT PIAMHU MOKHA TTOOIYHO CYIUTH
PO TIPOILIECH TIepETPaBIICHHS, a 1o piBHIO Ta cTpykTypi JIKK - mpo ocobmuBocTi
HAJXO/KEHHSI B OPTaHI3M MOKUBHUX PEYOBUH.

BaxnuBa ponbk B oprasizaiii MOBHOIIIHHOI TOiBJI TBapUH BIJIBOJUTHCS
MIHEpaJbHUM €JieMeHTaM, 0€3 SKMX OpraHidyHi pPEUYOBHHU HE MOXYTh
BUKOPUCTOBYBATUCh. [[ns 3abe3medeHHs TBAapWH MiHEPAIBHUMHU €JIeMEHTaMU

HEOOXIH1 psJl CIIONIYK, CEpPEe SIKUX TaKUW MPUPOAHIN KPEMHE3EM K CAIlOHIT.
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CamoHiT — IiHHE JDKEpelo  MaKpOeJIEeMEHTIB:  Kajilo, MarHiio;
MIKpOEJIEMEHTIB: 3aii3a, Miji, Maprafio, KOOaJIbTy; YIbTPAMIKPOEIEMEHTIB:
MOJTIOIEHY, HIKEII0, XpoMy, cpibia Ta iH. BiH € XxopomM copOeHTOM TOKCUYHUX,
OTPYHHHUX 1 paJlloaKTUBHUX pedoBHH. Ha OCHOBI caroHiTy po3po0seHi KOMIUIEKCHI
no6aBku MCII-2 1 BJIC, ki BUKOpUCTOBYBAJIH IS TOCTIAY.

Jlocnii TpOBOAMIIM 32 METOJOM TpYyMN-aHAJIOriB Ha OWYKaX 4YOPHO-PAOOi
nopoay. Y JOCHiAl BUBYAJIM JBa TUIM TOJIBIII — TpaB SHUN Ta CWIOCHUW. J[Js
OanaHCyBaHHS pAIliOHIB 3a MakKpo- 1 MIKPOEJIEMEHTaMH BBOJWIM CalOHIT Ta
xomiuiekcH1 mooaBku MCII-2 1 BJIC.

BxiroyeHHsT camoHITY Ta MIHEPaJIbHO-CAMOHITOBUX JI00ABOK CIPHSIE
nigBuieHH0O pHBMicTHMOro pyOIlsd, 3MEHIICHHIO KOHIIGHTpaIlli amiaky,
30UTBIIIEHHIO BMICTY OIITOBO1 1 MPOMIOHOBOI KUCIIOT Ta 3MEHIIIEHHIO MACJISTHOI.

[Ipu BHKOpHCTaHHI 3€JI€HUX KOPMIB TBapMHU AOCIIAHHUX TPYI, OCOOJIHUBO
[11-V, 3HauHO Kpallle mepeTpaBIoBAIM CyXy pedoBuHy (Ha 3,23-4,46%; P>0,95).
Kpama neperpaBHiCTh Cyx0i pedoBHUHU OyJia, HacaMIepe, 3a paxXyHOK JIOCTOBIPHO
Kpalioi  MepeTpaBHOCTI  NPOTEiHy TBapMHaAMU  yCiX  JOCIIIHHUX  TPYIL.
Cnocrepiraerbcsi TaKoXK TEHAEHIlIS J0 3POCTaHHSI MEPETPABHOCTI CHUPOTO KUPY.
[TepeTpaBHICTh CHpOI KIITKOBUHU Oyja BUIIOK Yy TBAapUH YETBEPTOi Ta M SITOI
rpyn, a BEP — tBapun I-IV rpym.

[Ipu cuiocHOMY THINI TOAIBIl 3a TMEPETPABHICTIO TMOXUBHUX PEUOBUH
TBAPUHU TEPIIOi Ta JPYyroi rpylnu MPAaKTUYHO HE BIAPI3HAIUCH, XO4a JOCIIIHI
JIENI0 Kpallle MepeTpaBIOBAIM CUPUM NPOTEiH Ta xup, ajie ripme BEP.

buuku III-V rpyn kpamie neperpaBiioBanu cyxy pedoBuny Ha 3,30-3,64%
(P>0,95), cupuii xup nHa 3,0-3,8% (P>0,95) ta BEP na 4,0-4,4% (P>0,95).
[TepeTrpaBHICTh IpOTEiHY OyJia TOCTOBIPHO BUIIOO TUIBKU Y TBAPHUH II ATOI TPYIIH,
a KJIITKOBUHU — YETBEPTOI TPYIH, X04a 1 B PEIITI TPYH CIIOCTEpiragach TCHICHITIS
710 3pOCTaHHSI.

[Ipu TpaB‘sHOMY THUMI TOAIBAI TBAPUHU JOCHIJHUX Tpyn Ouiblie

OJIep>)KYBaJIM TIEPETPABHOIO a30Ty MOPIBHSIHO 3 KOHTpoibHUMU Ha 14,6-16,6%, a
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npu cujiocHomy Tumi - Ha 3,0-13,3%. Ile BigOyBasioch MEpPEBaXKHO 3a PaXyHOK
OUIBILIOTO CIIO’KUBAHHS, X04Ya YAaCTKOBO 1 32 PaxXyHOK Kpallol IepeTpaBHOCTI.

Ha BigMiHy Biz a30Ty, Jie a0COMIOTHA peTeHIlisl Oyiia Maiixke 0OJJHAKOBOIO MPU
000X THTAX TOJIBJI, TBAPWUHHU [OCHIIHUX TPym OUIbIIE BiIKJIAgadd 307U B
aOCOTIOTHOMY 3HAYEHHI, aJie¢ MEHIIIE B PO3PAXYHKY HAa OJWH KUIOTpaM MacH Tija,
IO MOSICHIOETHCS, MaOyTh, MEHIIIOKO TTOTPEOOIO B 30i.

Cnig BimMITUTH, 1O aOCONIOTHE 3aCBOEHHS a30Ty Ta 307U OyJ0 Kpalum
IPpY CUJIOCHOMY THIII TIOPIBHSIHO 3 TPaB‘SIHUM, IO MOSICHIOETHCS OUIBIION KUBOIO
MacoI0 1 BUIIUMHU IPUPOCTAMU TBAPHUH.

Ha Binminy Bijg 30511, TBAPUHU YCIX TPYI CIIOXKUBAIM MPUOIU3HO OJHAKOBY
KUIBKICTh KaJIbLIII0 MPH TpaB‘SHOMY THUIIl TOAIBII. Y TBapuH JOCHIIHUX Tpyml
CIIOCTEPITAEThCS TEHACHINIS O KPalioro BCMOKTYBaHHS, XO4a B IPOIICHTHOMY
BIJTHOILIEHHI PI3HUL HE3HAYHA. 32 PaXyHOK Kpallloro BUKOPUCTAaHHSA B OpraHi3Mi
TBApWH BIJIKJIAJAJI0Ch OLIBINE KaJbIlif0, K A0COTIOTHO, TaK 1 B TMPOIICHTHOMY
BIIHOIIICHHI BiJ CIOXHUTOI'0 1 TOTO, IO BCMOKTAaBCS, PI3HHISI OCTAaHHBOTO
CTaTUCTHYHO JOCTOBipHA.

Ha ¢oHi cuimocHuX paifioHiB CHOXHBaHHS TBapUHAMH KaJbIil0 OYJ0
OJTHAKOBUM, aJle BCMOKTAQJIOCh HOTO y TBapuH JOCHIIHUX TPyl OUIbIIe SK
a0COJIFOTHO, TaK 1 B MPOIIEHTAX Bij CIOXKUTOr0. Buimorw Oyia 1 peTeHIlist KaiabIliio
B Jipyrii rpymi Ha 23,9%, B Tpetiit — Ha 27,4%, B uerBepTiii — Ha 70,0% 1 B m sATiH
— Ha 64,6% TOPIBHSHO 3 MEPILOI0 TPYIIOL.

CnoxuBanHs (ochopy TBapuHAMH JIOCTIAHUX TPYI MPH TPaB‘STHOMY THII
roiipii Oyno OinbmuM Ha 42,3- 44,4% MOPIBHSIHO 3 MEPIIOI0 TPYIIO0 3a PaxXyHOK
BUKOpUCTaHHS AlaMoHiKdocdaty. [Ipu cumocHOMyY TuUIll TOIBIII KapTHHA Maiixke
aHaJOrIYHAa TpaB‘sHOMY, aje aOcoioTHa pereHuis ¢ocpopy Oyna B LUIOMY
MEHIIOK TOJ1, KOJM KaJbLIK BIAKIAAAIOCH B LUIOMY JAewmo Ouibiie. TBapuHuU
JOCTITHUX TPYI Kpalie 3aCBOIOBAIM a30T, 3011y, Kalblliid Ta (ochop MOPIBHSIHO 3
KOHTPOJIBHUMH IIPX 000X THUIIAX TOJIBIII.

BxiitoueHHsT camoHITY Ta MiHEpaJIbHO-CAlOHITOBUX KOPMOBHX J00aBOK

cnpusi€: MABUINEHHIO pHBMicTUMOro pyoOIls, 3MEHIIEHHIO KIJIbKOCTI aMiadHOro
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a30Ty; onTuMizauii npoueciB OpoaiHHS B pyOll Ta 1HIIMX BiAJAUIAX HUTYHKOBO-
KUIIIKOBOTO TPakTy, 3a pPaxXyHOK 4YOro TMiABUIIYETHCS TEPETPABHICTh CyXOi
pEYOBHMHMU Ta ii CKIaaoBUX. E(PEeKTUBHICTh BUKOPUCTAHHS Ta CTYIIHb 33JOBOJICHHS
noTpeOu TBAPUHU B Til YW IHIIINA PEUYOBHHI J1a€ 3MOTY OIIHUTH OaJaHC OKPEMHUX
€IIEMCHTIB JKUBIICHHS. Y TIPOBEIEHUX JOCIIIKEHHSIX TPU TPaB STHOMY 1
CHJIOCHOMY THIAaX TOMIBII OajaHC a30Ty, 30JH, Kajbliio Ta (ocdopy OyB
MO3UTUBHUM.

[Ipu 3romoByBaHHI MiHEpaJIbHO-CAIIOHITOBUX KOPMOBHUX JI00AaBOK palllOHU
TBapUH 30aradyloTbCs pAIOM MIHEpAJbHUX PEYOBHMH. BHACIIIOK 1HOTO
MIBUIYETHCS PETEHIlis a30Ty, 30JIM, Kajbllilo Ta (Gochopy nmpu TpaB‘sHOMY Ta
CHWJIOCHOMY THIIaX TOJIBII Y IOCIIIHUX TBAPUH MOPIBHIHO 3 KOHTPOJIbHUMHU.

T.Kosans, kano. c.-e. nayk T. [Ipuninko, 0okm. c.-2. HayK
Tooinbevkutl Oeporcasnuii azpapHo-mexHiuHull yHigepcumem
Onyounixosano 6 scypuani «AepoEnimay

KOMILUIEKCHUM MPENTAPAT «'EHACOPBEKC»Y
INPOMUCJIOBOMY CBUHAPCTBI

[IpoGnema koHTamiHAIlii KOPMIB MIKOTOKCHMHaMH Bxke moHan 40 pokiB
HEMOKOITh TBAPUHHMKIB, OCKIIBKHU MPU3BOJUTH JO 3aXBOPIOBAHHA XyJq00U depes
TOJIBJIIO YPAXKEHUMH KOPMaMHU Ta 3aBJa€ 3 EKOHOMIYHUX 30UTKIBA.

MIKOTOKCHHHM — 1I€ Tpyla XIMIYHHX PEUYOBUH, SIKI MPOJYKYIOTHCS JIEIKUMU
nBissMu (rpubamu), 30kpeMa Oaratbma Bumamu pofiB Aspergillus, Fusarium,
Penicillium, Claviceps i Alternaria, pinme iamumu. [Ipu nboMy, Tpeda 3a3HaYNTH,
0 YTBOPEHI IprbaMu MIKOTOKCHHH 3aBXK/IU € PE3YJIhTATOM CKJIQTHUX B3a€MOJIN
MIX BOJIOTICTIO, TeMmIiepaTyporo, piBHeM pH, xormeHtpamismu kucHio (O2) Ta
Byraekucnoro razy (CO2), HasgBHICTIO KOMaxX, IMOIIMPEHICTIO T'pubiB B 00 eMi
KOpMY 1 TPUBAJICTIO OT0 30epiraHHs.

[TosiBa MIKOTOKCHMHIB y TOTOBOMY KOpPMI MOX€ Bi0yBaThCs Ha pI3HUX

TEXHOJIOTIYHUX CTaAisIX KOPMOBHPOOHMIITBA: Y TIOJIi, MpPU TPAHCIOPTYBAHHI,
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30epiranHi abo HaBITh MICHS KIHIIEBOI 0OpoOKH cupoBUHU. KpiM TOro, TOKCHYHUI
KOMOIKOpM MoOke OyTu 3poOJieHHI Ha KOMOIKOPMOBOMY 3aBOAl 3 SKICHOI
cupoBuHH. lle 00yMOBI€HO THM, IO TOKCHYHI MPOAYKTH  MOXKYTh
HAKOMUYYBATHCS B TEXHOJOTIYHOMY OOJaJHaHHI BHPOOHWYMX JIiHINA, OCKUIBKHU
YUCTKA Ta CaHAIls bOro OOJagHAHHS, SIK TMPABWIO, MPOBOAUTHCS piako. Takum
YUHOM, MOKJIMBOCTEH IOSBH TOKCHHIB B KOpPMax JOCTaTHHO. 3apa3 HaJIIYyIOTh
roHag 140 MIKOTOKCHUHIB.

Ane xparmil €Bporneichki J1abopaTopii BH3HAYarOTh HE Oulbine 15 BuiiB
MIKOTOKCHHIB. MIKOTOKCUHH, $SKI YTBOPIOIOTBCSI B KOpMax, € BTOPHHHUMHU
MeTa0oMiTaMu JKUTTEASUIBHOCTI TpUOIB Ta TMPEACTaBIAIOTh JIOCUTh CTIHKI
PEUYOBHMHHM, SIKI TPOSBISIOTH TEPATOr€HHI, MYTareHHI 1 KaHIEPOTreHHI e(eKTH,
3/aTHI MNOpYyIIyBaTU OUIKOBUM, JIMIJHUM Ta MIHEpaJIbHUI OOMIH PEYOBUH 1
IIPOBOKYBATH PETPECII0 OPraHiB IMYHHOI CUCTEMU. MIKOTOKCHUKO3H 3aJI€KHO BIJ iX
OPUPOIHU, KOHILIEHTpalii MIKOTOKCHHIB y palliOHi, BUAY TBapuWHHU, BIKY, YMOB
TOMIBII Ta CTaHy IMYHITETY NpPOSBISIOTBCA: 3HUKCHHSIM NPOIYKTHUBHHX
napaMmeTpiB ¢/T TBAPHUH 1 MTHUIIL; 3HUKEHHSIM €(EeKTUBHOCTI BUKOPUCTAHHS KOPMIB
HAa BHUPOOHMIITBO TPOAYKIli;, MOPYIICHHSIM PENPOIYKTUBHO-BIATBOPIOBAIBHHIX
dbyHKII#; ocinableHHsIM IMYHHOI CHUCTEMH OpraHi3My; ITiJABUIIEHHSIM YYTJIHUBOCTI
JI0 3aXBOPIOBaHb (KOKIMA103, KOJIIOAKTEp103 Ta 1H.); 30UIBIICHHIM MaTepiaibHUX
BUTpAT Ha JIKyBaHHSA 1 NpOQUIAKTHYHI 3aXOAH; 3HIKEHHSIM e(EeKTUBHOCTI il
BaKIIMH 1 METUKAMEHTIB.

3a i"ndpopmamiero W. Pomgpureca geski BUAM  MIKOTOKCUHIB €
KaHIIEPOTCHHUMH 1 HaKOMHUYYIOTHCSI B TPOAYKTaX TBAPUHHUIITBA — SHIAX, M SCI,
MOJIOIl, IO CTAHOBUTH 3arpo3y HE JHINE [JIsi TBApWH, a W JTIOAUHHU. Tomy
KOHTPOJIb 32 BMICTOM MIKOTOKCHHIB Yy KOpMax 1 CBO€YAaCHE YCYHEHHS ix
HETaTUBHOI'O BIUIMBY — HEOOXITHI 3ax0aM IS 3a0e3medcHHs Oe3leKu 3JI0pPOB’S
TBApHH 1 0COOJIMBO CIIOKMBAYIB TBAPUHHUIIBKOIT TTPOTYKIII].

Sk 3a3nauatots B. P. Kaipos 31 cniBaBTOpomu, B. Tlomcyii, O. M. Llepentok,
I. M. TuModieHKO, OCHOBHHH CHOCIO BHUAAJICHHS MIKOTOKCHHIB 3 KOPMIB —

HeHWTpasi3allis 3a J0IOMOIOK COpPOEHTIB. Ii eeKTHBHICTH iCTOTHO PO3PI3HAEThCS
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yepe3 pi3HOMAHITHICTh XIMIYHUX CTPYKTYP 1 BIIACTUBOCTEH MIKOTOKCHHIB, a TAKOXK
copOeHTiB. Metonu 60pOTHOM 3 MIKOTOKCMHAMHU B JaHUM 4Yac 3a3HAIOTh 3HAYHOI
€BOJIIONI, Yy pe3yabTaTi SIKOi MPOWJEHO NUISIX BlJ BUKOPUCTAHHS OEHTOHITIB 1
QIIFOMOCHWITIKATIB, aK TUBHUX Y BIJHOLICHHI JIUIIE OZHOr'0-JBOX MIKOTOKCHHIB, J0
3aCTOCYBaHHS MOJM(DIKOBAHWUX TIIOKOMaHHAHIB, MIITHO 1 IBUAKO aJCOPOYOUMX
NPAKTUYHO BCl BIiOMI Ha CHOTOJHINIHIA JI€Hb MIKOTOKCHHU. Y 3B’SI3KYy 3
AKTYaJbHICTIO TIPOOJEMH, MM T[IOCTAaBUIM METYy BHU3HAYUTH €(EKTUBHICTD
BUKOPHUCTAHHS B pallioHax TOMIBJAl MOJOJHSIKY Ha BIITOMIBII PI3HUX 03
KOMIUIEKCHOrOo  mpenapaty  «['emacopOekcTmM»  BHpPOOHMIITBA  KOMIAHIil
«BerCepgicllpoaykT» B koMOIKOpMax, KOHTAMIHOBAaHUX MIKOTOKCHHAMH.
Hocniokennst 0ynu mposeaeHHl B ymoBax TOB «TaBpiiicbki CBHHI» M.
CkaZoBCbK XE€pPCOHCHKOI 00JIACTI HA MOrodiB’i MOMICHOTO MOJIOJIHSAKY CBHUHEM.
[lignocnigni rpynu Oynu cpopMoBaHi TakuM 4uHOM: | (KOHTpoOJbHA Trpyrna)
OpOTIrOM TEpioAy BIArOAIBII crioxuBaid ocHOBHUM pamioH (OP); II (mocmigna
rpymna) 10 OCHOBHOTO PAIliOHy BBOAMIA COPOEHT MIKOTOKCHHIB «I emacopOexcTmy
B 1031 1000 r/Tony komOikopmy; III (mocmimHa rpyma) A0 OCHOBHOT'O pAIliOHY
BBOJAWIN KOMIUIEKCHUN mpenapat «['emacopbexkctm» B 1031 1500 r1/ToHY
KOMOIKOpMY, a 1HII TEXHOJOriuyHi ¢aKkTopu TOAIBIl Ta yTpUMaHHSA Oyinu
igeHTnaHuMH. Ckiag 1 Kr KopMoBoi 100aBkH «I'emacopOeKkcTM» MICTUTh HACTYIIHI
aKTUBHI KOMIIOHEHTH (%): KpeMHII0 nuokcua — 64,2-74,8; anroMiniro okcun — 14-
18; maruito kapoonat — 1,0-2,5; tutany auokcun — 0,8-0,15; cenen — 0,32-0,35;
KIiHomIeomT — 4,2-4,5; cyxi nuBHi Apixmki — 8-10. Kommosuris rigpodinpHIX
KapKacHUX aJIOMOCHUJIIKATIB 1 Jy)KHHX CHJIKAaTiB Ta iX JIy)KHO3EMEIbHHUX
€IIEMEHTIB, B Xap4OBOMY KaHajl TBapMH Ha MOJICKYJIIPHOMY piBHI ajcopOye
nepeBakHy Outbmmicth  (75-98%) HasBHMX B KOpMiI MIKOTOKCHHIB, IIIO
MEPeNIKO/KAE iM MOXKIIMBICTh BCMOKTYBAHHS CTIHKAMHU IITYHKOBO-KUIITKOBOTO
KaHally Ta 3a0e3mnedye Mojabllie BUBEACHHS 3 OpraHi3aMy y ckiaal (eKalbHHX
Mac. bionoriyHo akTHBHI PEYOBHUH, SKI MICTATHCA B aJCOpOCHTI B IMOEIHAHHI 31
CIIOJIYKOIO CEJIEHY — CIIOBUIBHIOIOTH MPOIECH OKUCIECHHS 1 CIIPUSIOTh 3MEHIIIEHHIO

TOKCHUYHOI'O HaBaHTaXCHHA Ha OpFaHiBM Bi)l PEIITOK HE 3B’ A3aHUX
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MikoTOKcMHaMH. [li iX BIUIMBOM TIOCTYIOBO BiJHOBIIIOIOTHCS JICTOKCHKAIliHA
TUSITbHICTh IEYIHKY 1 3arajbHUNA IMyHHUHN CTATyC OpraHi3My.

OcHOBHUI KOMOIKOpPM, SIKMi BUKOPHCTOBYBABCS [UIsl TOMAIBII CBUHEH
TATOCTIAHUX TPYI 3TAHO 3 JTaOOPaTOPHUMH JOCTIHKCHHSIMU OyB BU3HAHUM, SIK
C1aOOTOKCHYHHMM. Y  JOCHiAI  BUBYAJIM  BIATOMIBENbHI  TMOKa3HUKHA 34
3arajJbHOMPUUHITAMHA METOTUKAMH.

[lutaHHs peHTA0ENbHOCTI y TBAPUHHUIITBI € KIIOYOBUM JJIsi PO3POOKH
HOBHUX CTpPATEriil y TOJIBII CUTbCHKOTOCTIOIAPCHKUX TBAPUH. Y TEPioJ] KOJUBAHHS
I[iH HA CUPOBHMHY Ta 3aKyMIBEJIbHUX I[IH HA MPOAYKII0O TBAPUHHOI'O MOXOHKEHHS
BUPOOHUKH MaroTh OyTH 3a0e3mnedeHi epeKTUBHUMHU PIICHHSIMHU JIJIs ONTHUMI3allii
BUTpAT Ta MiJIBUILIEHHS MPOAYKTUBHOCTI TBApHH.

Pe3ynpTaTi BIArOAIBII MOMICHOTO MOJOJHSAKY CBHHEW MIJJOCIIIHUX TPYII
32 YMOBM BHUKOPHCTAaHHS KOMIUIEKCHOrO mpemapary «l'emacopOexcTm»
npeacTaBieHo y Tabmuii. MonogHsAK ycix rpyn MpH HOCTAaHOBII Ha BiATOIBIIIO,
ICJIsT 3pIBHSUTHHOTO TIEP10/ly MaB MPAKTUYHO OJTHAKOBY JKMBY Macy B Mexax 33,6-
34,6 xr y Biui 90 nmHiB. 3a mepiof BIATOJIBII MOJOMHSK MiJTOCIITHUX TPYII, IO
CIOKMBAaB KOMOIKOPM KOHTaMIHOBAaHMM MIKOTOKCHMHAMH, JO CKJIaay SIKOTO
BBOJIUBCS, @00 OyB BiJICYTHIM COPOEHT MIKOTOKCHHIB PI3HMBCS 3a TPHUBAJICTIO
nepeOyBaHHS Ha B1JIFOJIIBIIL.

Monoausik cBuHel [ rpymnu, $SKUil CHOXXHBAaB OCHOBHHMM KOMOIKOpPM,
TpUBAJIIIE BIATOOBYBaBCA — 97,6 AHIB, 1 THM caMuM, BIPOTiJHO, MOCTYMHaBCs 3a
UM MTOKa3HUKOM AO0CHIAHUM rpynam: TBapuHam Il rpynu Ha 9 nuis (P>0,99) Ta 111
rpynu Ha 12,3 nusa (P>0,99). Ls pi3Huns BiiinHysa Ha 3aralbHUNA BIK TOCSATHEHHS
xuBoi Macu 100 xr, tak momomusik II ta IIl migmocmimuoi rpymw, IO CKIamy
KOMOIKOpPMY SIKMX BBOJIMBCSI KOMITIEKCHHM TipenapaT «I emacopbekcTtm» y mo3i 1,0
1 1,5% nocsras »xuBoi macu 100 kr 3a 178,6; 175,3 nHiB BiAIIOBIIHO.

[IpucyTHICTh Y KOMOIKOpMI, KWW BHUKOPHCTOBYBAJIHU JUIS BIATOIBEIHHOTO
MOJIOJTHSAKY, COPOCHTIB 3yMOBWJIO BHIII CEPEAHLOJAO00BI MPUPOCTH, BIAMOBIIHO
TBApUHU JIPYroi TPYNH Majy 3HAYEHHS JaHOT0 MOKa3HHUKa Ha piBHI — 749,4 T, 110

Ha 11% mnepeBaxkanu koHTponbHy rpymny (P>0,999) ta TBapun TpeThoi rpynu —
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766,7 T, mo Ha 13,6% BuIIe 3a NMOKa3HUK KOHTPOJIO. Buiii cepeannro0ma000Bi
IPUPOCTH 3YMOBWJIM 3MEHIIEHHS BHTpPAaT KOPMIB Ha OJWHHIIO MPHPOCTY Y
MOJIOAHSKY JOCHIAHUX TPYIL.

Taxum yuHOM, «I'emacopOexkcT™M», KU yBOJWIM A0 CKJIAaTy KOMOIKOPMIB
(KOHTaMIHOBaHUX MIKOTOKCHUHAMH) IS BIATOJIBETLHOTO MOJIOIHSAKY CIPHSIE
MOKPAIIeHHIO  BIATOMIBEIBHHUX  SKOCTEH.  BimbIl  BHCOKI  IMOKa3HHUKH
CepeHbOA000BUX MPUPOCTIB OyIM OTPMMAaHI Y CBHHEH, MO KOMOIKOpPMY SIKHX
BBOAWIM 1,5 Kr Ha TOHHY KOMIUIEKCHOro mnpemnapaty «['emacopOexkctm». Ale,
SKIIO PIBEHh KOHTaMiHAIlli KOMOIKOpMIB HE BUIIUN, HIX B JAHOMY BHIAJKY, TO
MOJIMBE yBeJIeHHsI MeHI1101 103U nipenapaTy — 1000 r Ha ToHY KOMOIKOpMY.

Jlist 30UTbLIEHHST NPOAYKTHUBHOCTI, MPOQPUIAKTUKH HUTYHKOBO-KHIIKOBUX
3aXBOPIOBAaHb, IMIJBULIEHHS  MPUPOJHOI  PE3UCTEHTHOCTI  BIATOJIBEIBLHOIO
MOJIOAHSKY Ta 30UIbLIEHHS €()EKTUBHOCTI BUPOOHMLTBA CBHHMHM B YMOBax
IPOMHUCTIOBUX  KOMIUIEKCIB PEKOMEHAYEThCS O CKJIaay IMOBHOPAITIOHHHUX
KOMOIKOpPMIB BBOJUTH KOMIUIEKCHUHN mpemnapaT «['emacopOexcTM» y BKa3zaHUX
MPOTOPIIisiX. YBEAEHHS 10 CKJIaay KOMOIKOPMIB Jisi BIATOIBEIEHOTO MOJIOAHSIKY
(KOHTaMIHOBaHUX MIKOTOKCMHAMU) KOMIUIEKCHOTO Tipenapaty «l'emacopOexcTm» y
no3i 1,0 1 1,5% cnpusie 3MeHienHo nepioay Biaroaimi go 100 kr Ha 9-12,3 nHiB
(P>0,999) Ta 30imbIcHHIO cepeaHbO1000BUX mpupocTiB Ha 11-13,6% (P>0,999)
BIJIITOB1HO.

B. Jluxau, A. Jluxau, ooxmopu c.-e. nayk, P. @aycmos, acnipanm,
Mukonaiscokuii HayioHanbHUUL azpapHuil yHieepcumem B. 3adopooicniil,
oupexmop, TOB «BemCepesicllpooyxmy

Onybnixosano 6 scypuani «AepoEnimay
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AHOTAIIISI HAYKOBOI CTATTI
Ocnoeni xapakmepucmuku ma 0cooaueocmi anomayii

AHoOTaIlisl — 1€ CTHCIUN 1 BOAHOYAC BUUEPIHUN BUKIIAJ 3MICTYy HayKOBOIi
CTaTTl, U0 PO3MIIIYIOTh O€3MOCEePEHbO MICII 3aroJIOBKY CTAaTTl 1 € 3p03yMUIMM
IIUPOKOMY KOJIy YMTauiB. 3a3BUYai aHOTAIllsl HE MICTUTh Oylb-SKuX Gopmys abo
nupoBUX AaHUX, Mae o0csr, mo He nepeBuurye 1200-1600 npykoBaHUX 3HAKIB 1
€ 3aBEpIICHOI0 JIOTIYHOK OJMHHULEI, L0 Ja€ 3MOry 4uTayy OOIPYHTOBAHO
3’CyBaTH — BapTO HOMY YUTATH HAyKOBY CTaTTIO Y Hi.

[TopiBHSIHO 3 HAyKOBOIO CTaTTEI0 AaHOTAIll0 JPYKYIOTb MEHIIUM 1
KypcuBHUM ImpudToM 1 3a oOcaroMm IiHIMYyTy (BXigHOI iH(OpMaIlii) 3aiimae
MIPOMIXKHE TTOJIOKEHHS M1’k 3ar0JIOBKOM 1 BCTYIIOM.

B anoramii mogaHo pgaHi Mpo 3arajbHUN HampsiM, METy 1 3aBJIaHHS
JOCHIKEHHS, HABOJSATh CTHUCJIO XapaKTEPUCTUKY TEMAaTHUKU POOIT, BUKOHAHHUX
aBTOPOM; METOAM JOCIHIKCHHS, KOPOTKO OMHCYIOThCS OTPMMaHi TEOPETHYHI Ta
eKCIIEpUMEHTAIbHI PE3yJbTaTH Ta (QOPMYJIOIOTh BHCHOBKH, SIKI MOYJIHMBO
y3araJIbHUTH Ha OCHOBI IUX PE€3YJIbTaTIB.

3a 3MICTOM 1 METOAAMH JOCIPKEHHS aHOTAllll HAYKOBUX CTaTel MOAUIAIOTh
Ha TPU OCHOBHUX THUIIH:

a. aHoTalli HayKOBHUX CTaTel, L0 BHUKJIAJAIOTh PE3yJbTaTH OPHUTIHAIBHUX
TEOPETHUYHUX 1 EKCIIEPUMEHTANIBHUX J10CII1/)KEHb, BUKOHAHUX aBTOPAMU;

b. aHoTtamii y3arajbHIOIUYUX HayKOBUX CTaTeH, IPUCBSIYEHUX
PO3IOBCIO/KEHHIO OTPUMAHUX PEe3YyJIbTaTiB Ha 1HIN chepu HAyKH, SKi 3aiMaroTh
MIPOMIKHE TIOJIOKEHHS MK OPUTTHAIBHUM JOCIIIPKEHHSM 1 OTJISIOM JIiTepaTypH;

C. aHOTaHiH oI A0BUX HAYKOBHUX cTaTem.
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Haii0inb1u y:xuBani ¢pasu

AJIS1 AaHOTYBAHHS TEKCTY AHIJIifCbKOI MOBOIO

Teker * is about...
* deals with...
* presents. ..
* describes...
B Tekcri * the reader gets to know...

» the reader i1s confronted with...

* the reader 1s told about...

ABTOp (OmOBiIaY)

* says, states, points out that...
* claims, believes, thinks that...

* describes, explains, makes clear

that...

* uses examples to confirm/prove

that...

» agrees/disagrees with the view ...

» contradicts the view

* criticises/analyses/ comments on...

* tries to express...
* argues that...

* suggests that...
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e compares X to Y...

» emphasizes his point by saying

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

 concludes that...

CTpyKTypa 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...

Tumnosi pe4yeHHs, 0 BUKOPUCTOBYKOTH 32 AHOTYBAHHS

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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MPUKJIAIN AHOTALI YKPATHOMOBHUX HAYKOBHUX
CTATEU AHI'JIIMCBKOIO 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 OLIIHIOBAHHSI HABYAJIbHUX JOCSATHEHb CTYJEHTIB
1] YAC NPOXOKEHHSI HABYAJIBHOI IPAKTUKH (nepekian,

AHOTYBaHHS Ta ped)epyBaHHS TEKCTIB arpapHOro CpsiMyBaHHsI)

OuiHBaHHS pe3y/bTATIB NPAKTHKHU NMPOBOIATH 32 KPeIUTHO-TPAHC(EPHOI0

CUCTEMOI0O HABYAHHA

3a 100- 3a mKaJIor 3a HaIllOHAIBHOIO IKAJIO0
0aTbHOIO ECTS
TITKAJIOF0
90-100 A Biaminao
82—89 B JoGpe
75-81 C
64-74 D 3a10B1IIBHO
60-63 E
35-59 FX HeszanoBinbHO (HE3apaxoBaHO) 3 MOXKITUBICTIO
TIOBTOPHOTO CKJIQIaHHS
1-34 F HezanoBiibHO (He3apaxoBaHO) 3 000B’I3KOBUM
TIOBTOPHHUM BUBYCHHSIM

Kpurepii oniHloBaHHS pe3yJbTATIiB HABYAJbHOI NPAKTUKH (MEPEKJIa,

AHOTYBAaHHS Ta pedepyBaHHS TEKCTIB arPapHOro CpsiMyBaHHS)

Ominka A «BiAMIHHO»:

- HaSIBHICTb MTOBHOTO 3BITY, IOJIaHOT'0 Y BCTAHOBJICHHUI TEPMIH;

- BIZIMIHHA OILIIHKA y BIATYLl KEPIBHUKA MTPAKTUKH;

- HasSBHICTh TMHCHMOBOTO TEPEKJIAAy TEKCTIB arpapHOro CHpPSAMYBaHHS 3
aHTJIIACHKOT MOBHU Ha YKpaiHChKY Ta pedepyBaHHs, Mepekiaj SKUX OI[IHEHO Ha
«BIIMIHHOY» KEPIBHUKOM IIPAKTHKH;

- HaSIBHICTh aHTJIOMOBHOT'O aHOTYBaHHSI YKPaiHOMOBHOi HayKOBOi CTaTTi, 1110

OIIIHEHO Ha «BIIMIHHOY» KEPIBHUKOM MPAKTHKU;
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- HAsIBHICTb aHIJIO-YKPaiHCHKOI'0 TEPMIHOJIOTTYHOIO BOKAOYJISIPit0, MOIAHOTO
B a1()aBITHOMY HOPSIKY 1 3 TPAHCKPHUIILIEIO;

- YCIIIIHO 1 CBOEYACHO 3aXUILEHO 3BIT MPAKTUKHU.

Orminka B «1o0pe»:

- HasIBHICTD MOBHOTO 3BITY, MTOIAHOT'O Y BCTAHOBJICHHUI TEPMIH ;

- 100pa OIliHKA Y BIATYIIl KEPIBHUKA MPAKTUKY;

- HASBHICTh TMCBMOBOTO TIEpPEKJIaJly TEKCTIB arpapHoro mnpopuio 3
AHTIMCHKOT MOBHM Ha YKpaiHCBKY Ta pedepyBaHHs, 110 MICTUTh HE3HAYHI OIPiXH 1
nepeKiaa SKuX OIIHEHO Ha «100pe» KepIBHUKOM MPAKTHUKU;

- HAsIBHICTh QHTJIOMOBHOI'O aHOTYBaHHS YKPaiHOMOBHOI HayKOBOI CTaTT1, IO
MICTUTh HE3HAYHI OTPIXH 1 OLIIHEHO Ha «100pe» KEPIBHUKOM MPAKTUKU;

- HASIBHICTh AHIJIO-YKPAaiHCBKOI'O TEPMIHOJIOTIYHOIO BOKAOYJISIpi0 00CsIroM
100 tepmiHiB, MogaHOTO B an(haBiTHOMY TOPSJIKY 1 3 TPAHCKPHIIITI€IO;

- 10Ope 1 CBOEYACHO 3aXHUIIEHO 3BIT MPAKTUKH.

Ouinka C «1o0pe»:

- HasIBHICTb MOAAHOT0 y BCTAHOBJIEHUI TEPMIH IMOBHOT'O 3BITY, 1110 Ma€ MEBHI
HEI0JIIKH,

- 1o0Opa OIIHKa B XapaKTEPUCTHIIl KEPIBHUKA MPAKTUKH;

- HASIBHICTh TIMCHMOBOTO TIEPEKJIaAy TEKCTIB arpapHOrO CHpPSIMYBaHHS 3
aHTIIACHKOT MOBM Ha YKpaiHChKy Ta pedepyBaHHS, SKAM MICTUTh TIEBHI
HETOYHOCTI, CTWJIICTHYHI, TpaMaTu4Hi Ta opdorpadiuHi MOMUIKH, TEpeKian 1
pedepyBaHHS SIKUX OLIIHEHO HA «100pe» KEPIBHUKOM MPAKTHKH;

- HasIBHICTh QHTJIOMOBHOI'O aHOTYBaHHS YKPaiHOMOBHOT HAyKOBOI CTaTTI, 10
MICTUThH TI€BHI HETOYHOCTI Ta CTHJIICTUYHI a00 rpamMaTUYH1 IOMUJIKH, 1 OI[IHEHO Ha

«100pe» KEPIBHUKOM MPAKTHKH;
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- HASIBHICTb AHTJIO-YKPAiHCHKOI'0 TEPMIHOJIOTIYHOIO BOKAOYJSIpi0 0OCsIroM
100 TepmiHiB, MOJAHOTO B aji(aBITHOMY MOPSAKY 1 3 TPAHCKPUIILIEIO, 1110 MICTUTh
HE3Ha4yH1 IOMWIKHU y TPAHCKPUOYBaHH;

- TOOpe 1 CBOEYACHO 3aXHUIIEHO 3BIT MPAKTUKH.

Omnka D «3ap0BiibHO»:

- HAsIBHICTh HEMOBHOTO 3BITY, 110 MICTUTh TIOMUJIKHA Ta OTPIXH, MOJAHOTO HE
B YCTaHOBJICHUU TE€PMiH;

- 33JI0BUJIbHA OIIIHKA B XapaKTEPUCTHUIIl KEPIBHUKA TPAKTUKU;

- HASIBHICTb TTUCBMOBOT'O TMEPEKJIaJy AaHIJIOMOBHUX TEKCTIB arpapHOro
COpsIMyBaHHS 3 aHIVIIMCHKOT MOBU Ha YKPAaiHChKY Ta pedepyBaHHs, IO CBIIYUTH
Opo 3JaTHICTh CaMOCTIHHO pOOMTH NMHCHMOBI MEPEKIATn Ta peepyBaHHs, SKI
MICTSATh 3HaYH1 HETOYHOCTI, CTUJIICTUYHI, TpaMaTu4H1 Ta oporpadiyHi MOMUIKH,
nepexian Ta pedepyBaHHs SKUX OIMIHEHO HA «3aJJ0BUTHHO» KEPIBHUKOM MPAKTUKH;

- HasIBHICTh aHTJIOMOBHOI'O aHOTYBAaHHSI YKPaiHOMOBHOI HAyKOBOI CTaTTi, L0
MICTUTh 0arato HETOYHOCTEW, CTHJIICTUYHI a00 TpaMaTU4HI MOMUJIKU, 1 OLIHEHO
Ha «3a/I0BUTbHO» KEPIBHUKOM MPAKTHUKHY;

- HasIBHICTh aHTJIO-YKPAaTHCHKOTO TEPMIHOJIOTIYHOI'0 BOKAOYIISIPit0 00CATOM
100 TepmiHiB, MOJAHOTO B aji(aBITHOMY MOPSIAKY 1 3 TPAHCKPHIIIIEIO, 1110 MICTUTh
3HAYHI MOMWJIKU Yy TPAHCKpUOYBaHHI;

- CBOEYACHO 1 33JI0OBLJILHO 3aXUIIEHO 3BIT MPAKTUKH.

Ominka E «3agoBiibHO»:

- HASIBHICTh HETIOBHOTO 3BITY, MOJAHOTO HECBOEYACHO Ta MICTUTH 3HAYHI
TTOMUJIKH;

- 33JI0BUIbHA OIlIHKA B XapaKTEPUCTHUII KEPIBHUKA MPAKTHUKHU;

- HaIBHICTh TIMCHMOBOTO TIEPEKJIANly AHTJIOMOBHHX TEKCTIB arpapHOro
CIpsSIMyBaHHS 3 aHTJIHCHKOI MOBH Ha YKpaiHChKY Ta pedepyBaHHS, IO CBiIYaTh
PO 3JIaTHICTh CAaMOCTIHHO pOOUTH MHUCHMOBI TMEepeKIaau 1 pepepyBaHHs, MICTAThH

0araro HETOYHOCTEW Yy TEKCTI-MepeKyiaal Ta CTUIICTUYHI, TrpaMaTH4Hi U
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opdorpadiudi MHOMHIOK, JOMYIIEHO TOPYIIEHHS Yy CTPYKTypi ¢opmary
pedepyBaHHs, MOro MOBHOMY amapari, NepeKyiajl Ta pepepyBaHHs SKUX OLIIHEHO
Ha «3a/10BUIBHO» KEPIBHUKOM MPAKTHKHU;

- HasIBHICTh aHTJIOMOBHOT'O aHOTYBAaHHSI YKPaiHOMOBHOI HAyKOBOI CTaTTi, L0
MICTUTh 0arato HETOYHOCTEH, CTHIICTUYHI ab0 rpaMaTHYHI MOMUJIKH, 1 OIIHEHO
HA «3a/I0BUTbHO» KEPIBHUKOM MPAKTHKHU;

- HASIBHICTh aHTJIO-YKPAiHCHKOT'0 TEPMIHOJIOTTYHOTO BOKAOYJSIPit0 00CsITOoM
100 TepMiHiB, MoaHOTO B aiaBITHOMY MOPSIAKY 1 3 TPAHCKPHIIIIIEIO, IO MICTUTh
MOMUJIKH Y TPaHCKpUOYBaHHI;

- HCCBO€YACHO 3aXHUIICHO 3BIT KepiBHI/IKOM IMPAKTUKKU Ha «SaﬂOBiHBHO».

Ominka FX «He3agoBiibHO»:
- rpyOe MopyiieHHs yMOB BUKOHAHHSI KOHTPAKTY;
- HEBUKOHAHHS MPOTPaMH MPAKTUKHU;

- BIJICYTHICTb 3BITY.
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JIOJTATOK A

3PA3OK O®OPMJIEHHA 3BITY

MIHICTEPCTBO OCBITU 1 HAYKHU YKPAIHU
BinouepkiBcbkmnii HaiOHATBLHUH arpapHuil yHiBepcuTeT
daKyJabTeT NPABA TA JIHIBiCTUKH

Kagpeopa pomano-zepmancovkoi ghinonocii ma nepexnaoy

3BiT
3 HABYAJIbHOI PaKTHKH (MepeKJial, aHOTYBaHHS Ta pedepyBaHHA TEKCTIB

arpapHoOro CnpsAMyBaHHS)

3no0yBaua___ 2 Kypcy rpynu

OIl «I'epmaHCBKi MOBH Ta JliTepaTypH (MepeK/iaJ BKJIKYHO), epia —
aHIJIiHCbKA»

KepiBHMK NpPaKTHKKM: HAYKOBHH CTYIiHb, BUeHe 3BaHHs, I1Ib

Tepmin Buxkonanns npakruku 30.06 — 25.07. 202...

bina IlepkBa — 2021
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JIOJIATOK B

KAJEHJAPHUM IIJIAH IPOXO/’KEHHS ITIPAKTUKHA

I xypce

Ne 3micT TepMiH BUKOHAHHS
1 [HCTpYKTaX KepiBHUKA MPAKTUKU MTOI0
MIPOXOKEHHS HABYAJIbHOI ITPAKTUKU. Bu3HaueHHs
3aBJaHb Ha MPAKTUKY
2 [Touarok poboTu
3 [IpoBeneHHsI KOHCYIbTAIlIA KEPIBHUKOM MPAKTUKH
4 OdopmienHs 1 31a4a 3BITY
5 3aXUCT MPaKTUKU
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JIOJJATOK B
BIITYK

KEePIBHUKA MPAKTUKH

3alikoBa OI[IHKA MPAKTUKHU « »

[Tinnuc kepiBHUKA « » 202__ p.
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JIOJATOK T

3PA30K O®OPMJIEHHSI AHI'JIO-YKPATHCBKOI'O
TEPMIHOJIOTTYHOI'O BOKABYJIAPIIO

AHIIIHCBKUN TEPMIH Tpanckpunuis Iepexian
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