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INEPEIMOBA

VY 3B’s3Ky 3 m1oOami3aliiHUMU Ta IHTETPALIMHUMU TpoLEecamMu CBITOBOL
CHUIBHOTH B Tally3l arpapHOTO TOCIOAApIOBaHHs, oTpeda Ykpainu y (axiBIsx 3
nepeKsaay arpapHoi TEMATUKH € aKTyalbHOIO Ta HEOAMIHHOIO.

CydacHuil cTaH PO3BUTKY arpapHHUX 3B'SI3KIB YKpaiHU 31 CBITOM MOTpeOye
SKICHO HOBHUH MIJX1J 0 CTPYKTYpH Ta 3MICTy OCBITHIX MpPOTrpam, 110 peai3yloTh
M1ATOTOBKY (DaxiBIlIB AJIs 3A1MCHEHHSI Tally3€BOTO MEPEKIIATy.

Bax1uBUM KOMIOHEHTOM € 3a0e3MeUeHHs MPAaKTUYHOI CKIaI0BO1 OyIb-sIKOT
ocBiTHbOI Tiporpamu(OIl) Ha Oyab-sikoMy ocBiTHROMY piBHI (OP) Ta ocBITHROMY
ctynnedi (OC). Came Takui MiAXI 3YMOBHUB CTPYKTYpy LBOTO MPAKTUKYMY,
PO3pOOJICHOTO Il BUKOHAHHS HABYAJIBHOI MPAKTUKU (TIEpPEKiIaa, aHOTyBaHHS Ta
pedepyBaHHS TEKCTIB arpapHOro CHpsIMyBaHHsS) 3100yBauaMu JPYroro poky
HaBYaHHA sK 000B'si3koBoro kommoHeHTy (OK 25) OIl «I'epmaHCchKi MOBH Ta
miteparypu  (mepekiaj — BKIIOYHO), TIeplia —  aHNIWChKa»  MEPIoro
(6akamnaBpcbkoro) OP OC «bakanaBpy.

BukoHaHHS 3a3Ha4€HOI MPAKTUKHU CIPSIMOBAHO HAa (pOpMyBaHHS HACTYITHUX
3arajJbHUX Ta CIEIiaJbHUX KOMIICTEHTHOCTEH, a, oTKe 1 Ha jgocsrHenHs [1PH,
Bu3HaueHux B OII:

3arajibHi KOMIIETEHTHOCTI:

3K 6. 31arHicTh 70 MOIIYKY, ONMpaIOBaHHS Ta aHATI3y 1H(QOpMaIli 3 pi3HUX
JoKepen

3K 7. YMiHHS BUSABIISITH, CTABUTH Ta BUPIIITYBaTH IPOOJIEMHU .

3KS8. 3naTHicTh MpairoBaTé B KOMaH/Il Ta aBTOHOMHO.

3K 10. 3aatHicTh 70 a0CTPAaKTHOTO MUCJIEHHS, aHAJi3y Ta CUHTE3Y.

3K 11. 3garHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUYHUX CUTYaLlIfX.

ChneniajabHi KOMIIETEHTHOCTI:
CK 7. 3parHicTh 10 30upaHHs W aHai3y, CUCTEMaTH3allli Ta iHTeprpeTanii

MOBHHX, JIITEpaTypHUX, (PONBKIOpHUX (PAKTIB, IHTEpHpETALlli Ta MePEKIaay TEKCTY
4



(3a;exHo BiJl 00paHoi crerianizaiii).

CK 8. 3parHicTe BUIBHO OIEpPYBaTH CIHELIAIBHOK TEPMIHOJIOTIED IS
PO3B’s13aHHS IPOQECIMHUX 3aB/IaHb.

CK 9. YcBimomieHHs 3aca 1 TEXHOJIOT1IM CTBOPEHHS TEKCTIB Pi3HUX JKaHPIB
1 CTWJIIB JIEPKABHOIO Ta 1HO3EMHOIO (1HO3EMHUMH ) MOBaMH.

CK 10. 3parHicTh 3IIHCHIOBATH JIIHTBICTHYHUM, JITEPaTypO3HABUMN Ta
crieniayibHUM (UIONOTTIYHUN (3aJIeKHO BiJl 00paHOi creriaiizaiii) aHasi3 TeKCTiB
PI3HUX CTHIIIB 1 KaHPIB .

Pe3ynbTary HAaBYaAHHS:

PH 3. OpraHni3oByBaTH NpoLEC CBOIO HABYAHHS i CAMOOCBITH.

PH 11. 3naTy OPUHIUIM, TEXHOJIOTII 1 MPUHOMH CTBOPEHHS YCHUX 1
IMMCbMOBUX TEKCTIB PI3HUX KAHPIB 1 CTUJIB JIEPKABHOK Ta 1HO3EMHOIO
(1HO3€eMHUMU) MOBaMH.

PH 14. BukopucroByBatd MOBY(HM), III0 BUBYAETHCS(IOTHCS), B YCHIH Ta
NUCBbMOBIH  (OpMi, Yy PI3HUX JKAaHPOBO-CTUJILOBUX PIZHOBHJIAX 1 pericTpax
crinkyBaHHs (odimiiHOMy, Heo(imiitHOMY, HEHUTpaJIbHOMY), MJIs PO3B’S3aHHS
KOMYHIKaTUBHMX 3aBJaHb Yy IOOYTOBIH, CYCHUIbHIN, HaBYaJdbHIM, MpodeciiiHii,
HaAyKOBIH chepax KUTTS.

PH 15. 3niiicHIOBaTH JIHTBICTUYHHM, JITEpaTypO3HABUYHMM Ta CreEIladbHUAN
¢bi1070r1YHUHN IEpeKIafalbKUi aHa3 TEKCTIB PI3HUX CTUJIIB 1 )KaHPIB.

PH 16. 3uartu i po3ymIiTH OCHOBHI MOHATTS, TEOPii Ta KOHUEMNUII 00paHoi
dbimomoriyHO1 crerianizalii, yMITH 3aCTOCOBYBATH iX y IpodeciitHii qisIbHOCTI.

PH 17. 30uparu, aHanizyBaTh, CUCTEMaTU3yBaTu W I1HTEPHPETyBaTH
¢akT MOBHM 1 MOBJICHHS i BUKOPHMCTOBYBATH iX JJIs PO3B’SI3aHHS CKIJIATHUX
3a7a4 1 mpoOsieM y cremniaiizoBaHux cdepax mpodeciiiHol aisubHOCTI Ta/abo
HABYAHHS.

[TyGmikaIis MICTATh BUMOTH Ta 3aBIaHHS JUIS IPOXOKCHHS HABYAIBHOI
IPAKTUKU, aJITOPUTMH Ta 3pa3ku i pedepyBaHHS Ta aHOTYBAHHS TEKCTIiB, OaHK
AQHTJIOMOBHUX  TEKCTIiB  CyOMOB  BETEpMHApHOI  MEIWIIMHU,  arpOHOMIi,

TBAPpWHHHUIITBA, HTaXiBHI/IHTBa, CiHBCBKOFOCHOHapCLKOI TGXHiKI/I, OBO‘{iBHI/IHTBa,
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CaJI0-TIapKOBOTO  TOCTOJAPCTBA,  €JIEKTPOCHEPIeTHKH,  3eMiepoOcTBa IS
MMCbMOBOTO TEpeKany Ta pedepyBaHHS, aHIIIO-YKPATHCHKUM TEPMIHOJIOTTYHUN
BOKaOyIspid 3 (pOHEeMaTHYHOIO TPAHCKPUIIIIE€I0, OaHK YKpaiHOMOBHUX TEKCTIB
cyOMOB  BETEpHMHApPHOI  MEIWIIMHU, arpoHOMIi, 3emJIepoOCTBa,  EKOJIOT1i,
TBapUHHUIITBA, TTAaxXiBHUIITBA JJIs aHOTYBaHHs, 3pa3kd O(DOPMIICHHS 3BITY Ta
AHTJIO-YKPATHCHKOTO TEPMIHOJIOTIYHOTO BOKaOyNIApII0 Ta KPUTEPil OIIHIOBAHHS
HABYAJIBHUX JOCSITHEHD CTY/JCHTIB.

KontponpauM 3axomom, mo mepemndadae BuMiptoBaHHs aocsrHenHs [1PH,
K1 3a0€3MeUyIOThCS MPOXOKEHHSIM I1i€1 MPaKTUKU € 3BIT MPO MPOXOIKECHHS
IPAKTUKH, 3MICT 1 MPOLEAYypa 3aXUCTy SKOTO YITKO BUIMCAHI Ta 3aBEPLIYETHCS
CKJIaJIaHHSM 3aJTIKY.

Takuit miaxig no 3abe3nedeHHs npakTu4HOi ckiagoBoi OIl «I'epmaHChKi
MOBU Ta JiTeparypu (Mepekiaj BKIIOUHO), Meplia — aHMIChKay 3a0e3MeuuTh

M1JITOTOBKY KOHKYPEHTOCIIPOMOXHHUX (DaxiBI[IB HA PUHKY MEPEKIATAIBKUX MOCTYT.



OPTAHIBAIIA TA KEPIBHUITBO ITPAKTUKOIO

BignoBinno 1o «llonooicenHs npo npakmuuHy ni020mosKy CmyoOeHmis
binoyepkiscvkoeo Hayionanvhoeo azpapHnozo yHieepcumeniy» BIANOBIIAIBHICTD 32
Oprasizailito, MpOBEICHHS 1 KOHTPOJIb MPAKTUKU Ha (akylbTeTax MOKJIaJeHa Ha
JIEKaHIB.

HapuyanpHO-MeTOMMYHE KEPIBHUIITBO 1 BUKOHAHHS TIPOTpaM MPAKTUKHU
3MIMCHIOIOTH KadeapH BIAMOBIIHO A0 MEIaroriyHOro HaBaHTaKEHHSL. .

3a Ba TWXKHI J0 MPOXOMKEHHA TMPAKTUKU BIANOBIAANIbHI 0COOM Ha
dakynpTeTi 1 Kadeapi TPOBOASITH OOTOBOPEHHSI BCIX OpraHizaliiHUX MHUTaHb
MPOXOPKEHHST HaBYaJIbHOI MTPAKTUKU Ha 3acijiaHH1 Kadeapu.

3100yBauy BUIIOI OCBITH — MPAKTHKAHT TI1]] Yac MPOXOKCHHS HABYATIBHOT
PAKTUKU 3000B’ I3aHU:

— JI0 TIOYaTKy MNPAaKTHKW OJEP>KaTH BIJl KEpIBHUKA MPAKTUKU Ha Kadeapi
METOUYHI Marepianu (TPaKTUKyM), KOHCYJbTaIli 1moa0 o(OopMIIeHHS BCiX
HEOOX1THUX JOKYMEHTIB;

— CBOEYACHO PO3MOYATH BUKOHAHHS MTPAKTUKH;

— y MOBHOMY 00CSI31 BUKOHYBaTH BCl 3aBIaHHA, MependadyeHi Mporpamoro
HAaBYAJIbHOI IIPAKTUKU;

— CYBOpPO JIOTPUMYBATHCS TPABWJI OXOPOHHU TIpalll, TEXHIKU Oe3neKu,
BUPOOHUYOI caHITapii Ta BHYTPIIIHLOTO PO3MOPSIIKY;

— HECTH BIJIMOBIJAJIBHICT 32 BUKOHAHY pOOOTY;

— CBO€YACHO MIArOTYBATH ¥ 3aXUCTUTH 3BIT MPO MPOXOHKCHHS MPAKTHKU Ta
CKJIACTH 3aJIIK

KepiBHMK NPAKTUKH B YHIBEPCHUTETI Mae:

— 3a0e3MeunTH MPOBEICHHS BCIX OpraHi3allliHUX 3aXOJlIB Mepes MOoYaTKOM
MIPOXOKEHHS 3100yBaYaMy HAaBYAJIBHOI TPAKTUKH,

— npoiH(GOPMYBaTH CTYJACHTIB MPO CUCTEMY 3BITHOCTI, IKY MOTPiOHO HAJAATH

Ha Kadeapy micis 3aKiHYeHHS TePMIHY TPAKTUKH;



— CUCTEeMaTU4YHO Ha/IaBaTy KOHCYIJbTAIll 3100yBadyaM y pa3i HE0OXiTHOCTI;
— BYACHO NEPEBIPUTH Ta BIAMNOBIAHO IO KPUTEPIiB OLIHIOBAHHS OI[IHUTHU
3BITH, MPOBECTH 3aXUCT 3BITIB Ta 3alllK 1 CBOEYACHO BHUCTABUTU PE3YNIbTaTH

OIIIHIOBAHHS MPOXO/KEHHSI HABYAIHHOT MIPAKTH Y 3aJ1IKOBY BIJIOMICTb.



SMICT

HABYAJIbHOI MPAKTUKHM (NMepeKJiaa, aHOTYBaHHsI Ta pedepyBaHHS TEKCTIiB
arpapHoro CnpsiMyBaHHS)

1. Hapuanbna mnpaktuka (mepekiiaj, aHOTyBaHHS Ta pedepyBaHHS
TekcTiB arpapHoro crpsimyBanHs) € OK 25 OII «I'epmaHCchki MOBU Ta JiTEpaTrypu
(mepexyaj BKIIOYHO), Mepila — aHnmicekkay mnepiioro (6akamaBpcskoro) OP OC
«bakamaBpy, oocsrom 4 kpenutu ECTS, hopmoro KOHTpoIo — nudepeHIriioBaHmiz
3aJTiK

2. TepMiH TPOXOMKEHHS HABYAJIbHOI MPAKTUKW CTAaHOBUTH 4 THXKHI 1
BiJIOYBA€THCA B KiHI[l YETBEPTOTO CEMECTPY

3. Po3BuTOK yMIHB 3A1MCHIOBATH MHCHBMOBHUM TMepeKyia] yKpPaiHCHKOIO

MOBOIO aHIJIOMOBHOT'O TEKCTY arpapHOro crapsimyBaHHs oocsiroM 0,5 npykoBaHOTO

apKyIy.

4. Po3BHTOK YMiHb KOPHCTYBaTHCS Taly3¢BHMH CJIOBHUKAMHU Ha Pi3HHX
HOCISIX.

5. CaMocTiifHe oOIpallfoBaHHS TEOPETHUYHOTO Marepialy 3 IHUTaHb

pedepyBaHHs Ta aHOTYBaHHS (3arajibHi BiJIOMOCT1)

6. dopmyBaHHS HABUYOK pedepyBaHHS aHITIOMOBHOI CTaTT1

7. dopMmyBaHHS ~ HAaBUYOK  AHOTYBaHHS  aQHDIIMCHKOID  MOBOIO
YKpaiHOMOBHOI CTaTT1

8. Po3mupenHs: TepMiHONIOTTYHOTO 00CSTY TIepeKiaaaya

9. Po3BHUTOK yMiHB yKJIaAaHHS aHIVIO-YKPaiHCHKOTO TEPMIHOJIOTTYHOIO
BOKaOyIsapito (oocsirom 100 TepMiHIB) HA OCHOBI MPOYUTAHOTO Ta MEPEKIIAICHOTO
Marepiairy

10.  OdopmiieHHs 3BITY

11. PoO3BUTOK aHIJIOMOBHMX YMiHb B TOBOpiHHA 3 (okycoM Ha

npodeciiiny IisuIbHICTb (Ha OCHOBI PE3YyJIbTATIB MPOXOHKEHHSI MPAKTUKH )



12.

3axucCT pe3yabTariB MPOXOHKEHHS MPAKTUKU
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BAHK AHITIOMOBHMUX TEKCTIB JUIA IIEPEKJIAAY TA
PE®EPYBAHHA

Nutritional Management of Bulls

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

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

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

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

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

plane of nutrition. That means there needs to be a transition from the test diet or
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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 1b 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.

Organic agriculture key to feeding the world sustainably

Washington State University researchers have concluded that feeding a
growing global population with sustainability goals in mind is possible. Their
review of hundreds of published studies provides evidence that organic farming
can produce sufficient yields, be profitable for farmers, protect and improve the
environment and be safer for farm workers.

The review study, "Organic Agriculture in the 21st Century," is featured as
the cover story for February issue of the journal Nature Plants and was authored by

John Reganold, WSU regents professor of soil science and agroecology and
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doctoral candidate Jonathan Wachter. It is the first such study to analyze 40 years
of science comparing organic and conventional agriculture across the four goals of
sustainability identified by the National Academy of Sciences: productivity,
economics, environment, and community well being.

"Hundreds of scientific studies now show that organic ag should play a role
in feeding the world" said Reganold, lead author of the study. "Thirty years ago,
there were just a couple handfuls of studies comparing organic agriculture with
conventional. In the last 15 years, these kinds of studies have skyrocketed."

Organic production currently accounts for only one percent of global
agricultural land, despite rapid growth in the last two decades.

Critics have long argued that organic agriculture is inefficient, requiring
more land to yield the same amount of food. The review paper describes cases
where organic yields can be higher than conventional farming methods.

"In severe drought conditions, which are expected to increase with climate
change, organic farms have the potential to produce high yields because of the
higher water-holding capacity of organically farmed soils," Reganold said.

However, even when yields may be lower, organic agriculture is more
profitable for farmers because consumers are willing to pay more. Higher prices
can be justified as a way to compensate farmers for providing ecosystem services
and avoiding environmental damage or external costs.

Numerous studies in the review also prove the environmental benefits of
organic production. Overall, organic farms tend to store more soil carbon, have
better soil quality, and reduce soil erosion. Organic agriculture also creates less soil
and water pollution and lower greenhouse gas emissions. And it's more energy
efficient because it doesn't rely on synthetic fertilizers or pesticides. It is also
associated with greater biodiversity of plants, animals, insects and microbes as well
as genetic diversity. Biodiversity increases the services that nature provides like
pollination and improves the ability of farming systems to adapt to changing
conditions. Reganold said that feeding the world is not only a matter of yield but

also requires examining food waste and the distribution of food. "If you look at
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calorie production per capita we're producing more than enough food for 7 billion
people now, but we waste 30 to 40 percent of it," Reganold said. "It's not just a
matter of producing enough, but making agriculture environmentally friendly and
making sure that food gets to those who need it." Reganold and Wachter suggest
that no single type of farming can feed the world. Rather, what's needed is a
balance of systems, "a blend of organic and other innovative farming systems,
including agroforestry, integrated farming, conservation agriculture, mixed
crop/livestock and still undiscovered systems."

Reganold and Wachter recommend policy changes to address the barriers
that hinder the expansion of organic agriculture. Such hurdles include the costs of
transitioning to organic certification, lack of access to labor and markets, and lack
of appropriate infrastructure for storing and transporting food. Legal and financial
tools are necessary to encourage the adoption of innovative, sustainable farming

practices.

Choosing Hay for Horses

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

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.
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Many horses develop permanent lung damage after consuming moldy or dusty hay.
This chronic lung damage, commonly referred to as heaves, affects the horse's
ability to breathe normally during exercise. In severe cases heaves impairs the
horse's ability to breathe normally at rest. Once a horse has been sensitized to hay
dust, mold, or pollen, it may react even when clean hay is fed. Mold can have other
detrimental effects on the horse as well, such as causing digestive upsets.

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

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

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

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

15



are more palatable than late-maturity hays, so they are useful for horses with poor
appetites.
Urban land could grow fruit and vegetables for 15 per cent of the

population

Growing fruit and vegetables in just 10 per cent of a city's gardens and other
urban green spaces could provide 15 per cent of the local population with their
'five a day', according to new research. In a study published in Nature Food,
academics from the Institute for Sustainable Food at the University of Sheffield
investigated the potential for urban horticulture by mapping green spaces and grey
spaces across the city.

They found that green spaces including parks, gardens, allotments, roadside
verges and woodland cover 45 per cent of Sheffield -- a figure similar to other UK
cities. Allotments cover 1.3 per cent of this, while 38 per cent of green space
comprised of domestic gardens, which have immediate potential to start growing
food.

The interdisciplinary team used data from Ordnance Survey and Google
Earth to reveal that an extra 15 per cent of the city's green space, such as parks and
roadside verges, also has potential to be converted into community gardens or
allotments. Putting domestic gardens, allotments and suitable public green spaces
together would open up 98m2 per person in Sheffield for growing food. This
equates to more than four times the 23m2 per person currently used for commercial
horticulture across the UK. If 100 per cent of this space was used for growing food,
it could feed approximately 709,000 people per year their 'five a day', or 122 per
cent of the population of Sheffield. But even converting a more realistic 10 per
cent of domestic gardens and 10 per cent of available green space, as well as
maintaining current allotment land, could provide 15 per cent of the local
population -- 87,375 people -- with sufficient fruit and veg.

With just 16 per cent of fruit and 53 per cent of vegetables sold in the UK

grown domestically, such a move could significantly improve the nation's food
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security. The study also investigated the potential for soil-free farming on flat roofs
using methods such as hydroponics, where plants are grown in a nutrient solution,
and aquaponics, a system combining fish and plants. These techniques could allow
year-round cultivation with minimal lighting requirements, using greenhouses
powered by renewable energy and heat captured from buildings, with rainwater
harvesting for irrigation.

Flat roofs were found to cover 32 hectares of land in Sheffield city centre.
While equivalent to just 0.5m2 per person, the researchers believe the
high-yielding nature of soil-free farming means this could make a significant
contribution to local horticulture.

The UK currently imports 86 per cent of its total tomato supply -- but if just
10 per cent of the flat roofs identified within the centre of Sheffield became
soil-free tomato farms, it would be possible to grow enough to feed more than
eight per cent of the population one of their 'five a day'. This increases to more
than 60 per cent of people if three quarters of the flat roof area is utilised.

Dr Jill Edmondson, Environmental Scientist at the University of Sheftield
and lead author of the study, said: "At the moment, the UK is utterly dependent on
complex international supply chains for the vast majority of our fruit and half of
our veg -- but our research suggests there is more than enough space to grow what
we need on our doorsteps.

"Even farming a small percentage of available land could transform the
health of urban populations, enhance a city's environment and help build a more
resilient food system." Professor Duncan Cameron, co-author and Director of the
Institute for Sustainable Food at the University of Sheffield, said: "It will take
significant cultural and social change to achieve the enormous growing potential of
our cities -- and it's crucial that authorities work closely with communities to find
the right balance between green space and horticulture.

"But with careful management of green spaces and the use of technology to
create distribution networks, we could see the rise of 'smart food cities', where

local growers can support their communities with fresh, sustainable food."
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The Institute for Sustainable Food at the University of Sheffield brings
together multidisciplinary expertise and world-class research facilities to help
achieve food security and protect the natural resources we all depend on.

Horse Stable Ventilation

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

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

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

Moisture build-up on the inside of metal roofs can cause water droplets to
fall on your horses and gear below. Motorized vents can also prevent this problem
if natural airflow isn't sufficient. To help in natural air flow, vents can be built into
caves 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
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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.

Agricultural pickers in US to see unsafely hot workdays double by 2050

The global pandemic has put a focus on essential workers, those we rely on
for basic services. Workers who pick crops, from strawberries to apples to nuts,
already face harsh conditions harvesting in fields during summer harvest months.
Those conditions will worsen significantly over the coming decades. A new study
from the University of Washington and Stanford University, published online in
Environmental Research Letters, looks at temperature increases in counties across
the United States where crops are grown. It also looks at different strategies the
industry could adopt to protect workers' health.

"Studies of climate change and agriculture have traditionally focused on crop
yield projections, especially staple crops like corn and wheat," said lead author
Michelle Tigchelaar, a postdoctoral researcher at Stanford University who did the
work while at the UW. "This study asks what global warming means for the health
of agricultural workers picking fruits and vegetables."
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The average picker now experiences 21 days each year when the daily heat
index -- a mix of air temperature and humidity -- would exceed workplace safety
standards. Using projections from climate models, the study shows the number of
unsafe days in crop-growing counties will jump to 39 days per season under 2
degrees Celsius warming, which is expected by 2050, and to 62 unsafe days under
4 degrees Celsius warming, which is expected by 2100. "I was surprised by the
scale of the change -- seeing a doubling of unsafe days by mid-century, then a
tripling by 2100. And we think that's a low estimate," Tigchelaar said.

The study also shows that heat waves, prolonged stretches of three or more
of the hottest days for each county, will occur five times as often, on average,
under 2 degrees Celsius of warming. Roughly 1 million people officially are
employed in the U.S. picking agricultural crops. The authors used the U.S. Bureau
of Labor Statistics job codes to determine their locations. The 20 counties that
employ the most pickers all are in California, Washington, Oregon and Florida.
The actual number of agricultural workers in the U.S. is estimated at more than 2
million.

This population already is vulnerable to health risks. Agricultural workers
tend to have lower incomes and less health coverage, a majority say they are not
fluent in English, and many do not have legal work status in the U.S., meaning
they are less likely to seek medical care. Farmworkers already report more kidney
ailments and other conditions related to heat stress.

Tigchelaar began the study after a 2017 death in Washington state, when a
blueberry picker died during a hot and smoky period. That prompted Tigchelaar,
then a postdoctoral researcher at the UW, to think about how agricultural workers
are particularly at risk from climate change. "The people who are the most
vulnerable are asked to take the highest risk so that we, as consumers, can eat a
healthy, nutritious diet," Tigchelaar said.

The authors also considered what steps might protect agricultural workers.
The interdisciplinary team used an occupational health threshold value for heat

stress that combines heat generated by physical activity with the external
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temperature and humidity. The four adaptation strategies they considered were
working significantly less vigorously, taking longer breaks, wearing thinner and
more breathable protective clothing, and taking breaks in a cooled shelter. "This is
the first study that I'm aware of that has attempted to quantify the effect of various
adaptations, at the workplace level, to mitigate the risk of increased heat exposure
with global warming for agricultural workers," said co-author Dr. June Spector, a
UW associate professor of environmental and occupational health sciences.

Results show that the most effective way to reduce heat stress would be to
develop lighter protective clothing that would still shield workers from pesticides
or other hazards. And using any three of the four adaptation strategies in
combination would be enough to offset the temperature increases.

Many workplaces are already protecting workers from heat, said Spector,
who conducts research in the UW Pacific Northwest Agricultural Safety and
Health Center. This new study helps employers and workers foresee future
conditions and think about how to prepare.

The authors caution that the study is not an excuse to stop reducing
greenhouse gas emissions. Lower emissions can't avoid the temperature increases
projected by 2050, but the longer-term adaptation measures considered would have
a big impact on farm productivity and profitability.

"The climate science community has long been pointing to the global south,
the developing countries, as places that will be disproportionately affected by
climate change," said co-author David Battisti, a UW professor of atmospheric
sciences. "This shows that you don't have to go to the global south to find people
who will get hurt with even modest amounts of global warming -- you just have to

look in our own backyard."

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
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vital organs. Pigs heavily parasitized are more susceptible to diseases such as
scours and pneumonia. The resulting diseases and unthriftiness are a major cause
of economic loss. Swine producers should be aware of the common internal
parasites of swine and methods of prevention and control.

Treatment and control. Control is aimed at reducing infection and
minimizing their detrimental effects. Although several chemical deworming agents
are available, cleanliness and general good management must be practiced to
minimize losses. A combination of good management and sanitation plus proper
use of deworming agents will most effectively control internal parasites of swine.

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
1s 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.

22



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

Feeling burned out? The contributors could be more related to
depression than you think

An article published in the Journal of General Internal Medicine looks at the
relationship between burnout and depressive symptoms in medical interns. The
article is authored by Constance Guille, M.D., an associate professor in the
Department of Psychiatry and Behavioral Sciences at the Medical University of
South Carolina, and Lisa Rotenstein, M.D., an internal medicine resident at
Harvard Medical School/Brigham and Women's Hospital, among others.

According to Rotenstein, these findings help correct a long-held
misconception about burnout and depression. "There is a long-standing thought
that burnout is associated with workplace factors and that depressive symptoms are

associated with workplace factors but also heavily influenced by personal factors,"
23



explained Rotenstein. "We found that the factors that drive burnout are much more
closely related to the factors that drive depressive symptoms than previously
realized." In this study, Rotenstein and Guille uncover that there is substantial
overlap between the factors that predict burnout and depressive symptoms. The
study surveyed 1,552 medical interns entering residency programs at 68 different
institutions  about  depressive = symptoms, emotional exhaustion and
depersonalization, as well as about potential contributing factors. Depressive
symptoms were measured by a standard 9-item Patient Health Questionnaire, while
emotional exhaustion and depersonalization were measured with a 9-item
abbreviated Maslach Burnout Inventory. Workload and learning environment
satisfaction were assessed with a standardized instrument. Personal factors
assessed included age, gender, ethnicity, relationship status, sexual orientation,
parenting status, specialty, self-reported history of depression, early life stress and
neuroticism score.

The study found significant overlap between factors that contribute to
depressive symptoms and those that contribute to burnout, with about two-thirds of
variance in both depressive symptoms and burnout attributable to personal factors,
and one-third of the variance in these measures attributable to workplace factors.
With more than 142 definitions circulating in the literature, the definition of
burnout has historically been unclear. This lack of clear definition has led to highly
variable rates of burnout being reported among medical interns, residents and
attending physicians.

In contrast, depressive symptoms are well-defined and have been clinically
validated. The results of this study suggest that assessing for depressive symptoms
may be a validated, standardized alternative to assessing for burnout among
medical personnel. They also underscore that interventions that help address
burnout may be effective in addressing depressive symptoms and vice versa.
Examples of such interventions include leveraging resources such as scribes to
address documentation burdens, time banking for physician service and resources

such as childcare to take stress off those physicians with familial obligations.
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For Guille, the takeaway message from this study is clear. "Previous to this
work, depression and burnout were conceptualized as separate entities with
different factors contributing to these outcomes," explained Guille. "This work
suggests there is substantial overlap between both workplace and personal factors

that contribute to an increase in both depressive symptoms and burnout."

Eye Disorders of Poultry

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

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

Marek's Disease. Marek's disease is a viral disease of chickens resulting in a
type of cancer. Tumors developing in nerves cause lameness and paralysis. Tumors
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
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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 Newecastle disease, laryngotracheitis, infectious
bronchitis, chlamydia, and mycoplasma. These infections do not damage the eye
itself, but cause the bird discomfort, leading to rubbing and scratching of the
eyelids. Permanent eye injury with these conditions is rare. However, sinusitis can
develop, causing swelling of the sinus under the eyelid and adding to bird
discomfort.

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

Nutrional Deficiencies. Certain vitamin deficiencies, such as vitamin A and
vitamin E, can result in damage to the eye. Vitamin A is necessary for the
production of visual pigment of the retina and for maintenance of the lining of the
tear ducts. Vitamin E is necessary for maintenance of the lens protein in the
developing embryo. Vitamin E is passed from the breeder hen to the egg. If the
breeder is receiving inadequate vitamin E in the diet, the embryo will suffer from a
vitamin E deficiency and possible blindness. Vitamin deficiencies are rare when

commercial poultry feeds are used.
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Digital agriculture paves the road to agricultural sustainability

In a study published in Nature Sustainability, an ecosystem scientist and an
agricultural economist outline how to develop a more sustainable land
management system through data collection and stakeholder buy-in. Bruno Basso,
professor in the College of Natural Science at Michigan State University, and John
Antle, professor of Applied Economics at Oregon State University, believe the path
begins with digital agriculture — or, the integration of big data into crop and
farmland usage. Digital agriculture, Basso says, is where agriculture, science,
policy and education intersect. Putting that data to use requires an effective
balancing of competing economic and social interests while minimizing trade-offs.
Technologies like genetic modification and crop production automation help
produce more food than we need to survive. And while the modern food system is
a monument to human ingenuity and innovation, it is not without problems.

"Agriculture's contributions to greenhouse gas emissions, water pollution
and biodiversity loss show that major agricultural systems are on a largely
unsustainable trajectory," Basso says. "And as the population increases, energy
demands and pollution will scale accordingly." Basso says that while
policymakers, farmers and environmental groups are all speaking, they are not
necessarily listening. "There are too many barriers, too many competing interests,"
Basso says. "We need to bring people to the table and design a system that works
for everyone -- farmers, lawmakers, society and future generations."

To meet this challenge, the researchers proposed a two-step process. The
initial step focuses on the design of a sustainable framework -- with goals and
objectives — guided and quantified by digital agriculture technologies.
Implementation, the second step, involves increased public-private investment in
technologies like digital agriculture, and a focus on applicable, effective policy.
This paper links advancements in agronomic sciences to the critical role
policymakers must play in implementation and setting the agenda for sustainability

in agriculture.
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"It does no good to design a policy that the farmer will ignore," Basso says.
"Policymakers must make use of digital agriculture to help drive policy. Go to the
farmers and say, 'we will help you make these transitions, and we will help you
transform your poorly performing and unstable field areas with financial support."
He recommends targeted tax incentives and subsidies to support farmers working
toward a more sustainable system.

If the objective is to increase biodiversity, to reduce nitrogen fertilizer use or
to grow less resource-intensive bioenergy perennials, incentivization is key. The
researchers' analysis showed that if nitrogen fertilizer applications were based on
demand and yield stability instead of uniform application, usage in the Midwest
could be reduced by 36% with significant reductions in groundwater contamination
and carbon dioxide emissions.

Basso says that we need to make these decisions as a society -- and to brunt
the cost as a society. What farmers do on their land today will affect their
neighbor's grandchildren in 30 years. "Making use of digital agriculture is about
breaking bread and creating a sustainable agricultural system. Let's bring everyone

together," Basso said.

Warming Midwest conditions may result in corn, soybean production
moving north

If warming continues unabated in the Midwest, in 50 years we can expect
the best conditions for corn and soybean production to have shifted from Iowa and
Illinois to Minnesota and the Dakotas, according to Penn State researchers. Using
machine learning -- a form of artificial intelligence that enables a computer system
to learn from data -- the team considered more than three decades of county-level,
crop-yield data from the U.S. Department of Agriculture's National Agricultural
Statistics Service for 18 states in the central region of the United States. That area
produces the majority of these crops.

The researchers evaluated crop yields along with weather data. They

considered fundamental climate variables to find yield predictors specific to each
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of the crop-growing phases. The study also analyzed the relationships between
climate and corn, sorghum and soybean grain yield from 1980 to 2016.

"This kind of research was impossible before the era of big data we are
living in now, and of course, it can be done only by using the powerful computing
capacity that we can access at Penn State," said researcher Armen Kemanian,
associate professor of production systems and modeling in the College of
Agricultural Sciences. "This study is important because in a climate that is
changing relatively quickly, these techniques allow us to foresee what may
happen."

The findings, published in Environmental Research Letters, do not
necessarily mean that the shift north and west in corn and soybean production will
occur, said lead researcher Alexis Hoffman, who earned her doctoral degree in
meteorology at Penn State in 2018. But, based on the data, researchers conclude
that such a shift is in progress, and there is a strong probability it will continue.

"We are not suggesting that such a shift would be a catastrophe," Kemanian
said. "It doesn't mean that lowa will stop producing crops, but it might mean that
Iowa farmers adapt to a warmer climate producing two crops in a year or a
different mix of crops instead of the dominant corn-soybean rotation. The changes
are likely to be gradual, and farmers and the supply chain should be able to adapt.
But things will change."

The three crops in the study have distinct responses to humidity and
temperature, one of the most revealing results of the study, noted Hoffman. In
general, corn needs more humidity, sorghum tolerates higher temperatures and
soybean is somewhere in between.

For each year during the study period, researchers estimated planting dates
for every county, based on county-level temperatures to simulate farmer adaptation
to cold or warm years, she said. They estimated that planting occurs once the
21-day moving average rises to a crop-specific threshold temperature. Planting
temperatures for corn, sorghum and soybean were 50, 59, and 53.6 degrees

Fahrenheit, respectively.
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Corn exhibited a uniquely strong response of increased yield to increasing

atmospheric humidity during its critical phase, from before to after flowering, as
well as a strong sensitivity to exposure to extreme temperatures, Hoffman
explained.
"Humidity is a factor for all crops studied, but what the data are telling us is that it
1s more of a factor for corn than it is for soybean or sorghum, and in a very narrow
time window," she said. "And by humidity, we mean that soils might be moist, but
the data is showing that moisture in the air matters, regardless. That wasn't known
before."

However, soybean has a strong response to both maximum and minimum
temperatures, she said. "All crops had threshold-like responses to high temperature,
though we documented a comparatively greater tolerance to high temperature for
sorghum at 90.5 F versus a range of 84.2 to 86 F for corn and soybean. We did not
describe that response — machine learning revealed it for us."

The research may have implications for companies selling crop insurance,
Kemanian suggests. "High-temperature swings are damaging. Learning when and
by how much for both corn and soybean is critically important," he said. "Crop
insurance companies have an interest in this because they need to assess the risk of
a given stress happening and how much they will pay as a result." Chris Forest,
professor of earth and mineral sciences, Hoffman's doctoral degree adviser was
involved in the research. This research builds on earlier work done by Hoffman

and the team in sub-Saharan Africa.

The feeling a limb doesn't belong is linked to lack of brain structure and
connection

People with the mental health condition known as body integrity dysphoria
(BID) often feel as though one of their healthy limbs isn't meant to be a part of
their bodies. They may act as though the limb is missing or even seek its
amputation "to feel complete." Now, researchers reporting in the journal Current

Biology on May 7 have found that these feelings that a limb doesn't belong are
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mirrored in the brains of people with this condition. "The feeling that a limb
belongs to us relies on the extent to which the sensorimotor limb area is
functionally connected to all the other brain regions," says first author Gianluca
Saetta, a doctoral student at the University of Zurich. "Crucially involved in this
feeling are also the functional connectivity and the density of gray matter in the
most crucial area for the representation of how our bodies should look -- the right
parietal region of the brain."

"Interestingly, we found that the less gray matter in the right parietal region
of the brain, the stronger the desire for amputation, and the more BID individuals
acted as if they were amputees," Saetta adds. "This simulation behavior helps them
to cope with the distressing mismatch between how they want their body to look
and how they see it." To explore the brain mechanisms associated with BID in the
new study, Saetta and senior author Peter Brugger of the Psychiatric University
Clinic (PUK), Zurich, enrolled 16 men who wanted to remove their healthy left
legs and sixteen healthy controls. The question was whether the men with BID
would show changes in the brain's functional connectivity or structure -- and the
researchers found that they did.

Their studies revealed alterations in two key regions associated with BID.
The right paracentral lobule (rPCL), which houses the primary somatosensory
representation of the affected left leg, showed reduced intrinsic functional
connectivity to other parts of the brain, they report. The right superior parietal
(rSPL) also showed reduced intrinsic functional connectivity and a reduced
concentration of gray matter. That's especially notable because this brain region
has been previously identified as a critical hub for body image.

Interestingly, the researchers report, there were no structural alterations
evident in the rPCL. In other words, there was no evidence that the men lack the
ability to feel or move their left legs. "We show clear associations between a
mental state and changes in brain structure and functionality," Brugger said.
"Whether the neural signature of BID comes first and hampers the development of

normal limb ownership or whether decades of concern about the lack of such
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ownership modulate cerebral circuits mediating bodily awareness cannot be
answered."

In other words, it's hard to say whether BID leads to a lack of functional
connectivity in the brain or vice versa. Nevertheless, the new findings suggest that
the desire for amputation in BID individuals may be related to specific anomalies
in brain architecture. The findings show that there's more to BID than has
sometimes been suggested. The researchers note that BID is expected to be
included in the forthcoming 11th revision of the International Classification of
Diseases (ICD-11) as a "disorder of bodily distress or bodily experience." While
the condition is considered rare, it's unclear how many people may be affected.
After all, Brugger says, it's likely many people with BID don't share this with
anyone.

Based on the new findings, the researchers suggest that brain stimulation
techniques might hold promise in helping people with BID, a possibility that now
warrants further study. Brugger also notes that there are many other variants of
BID still to explore and understand better, including people who feel they should
be paraplegic or blind. This work was supported by the Swiss National Science

Foundation.

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
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declines. The result is slower gains. Adding fat to the diet improves feed
conversion and growth during hot weather.

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

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

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

Milk Feeding Implications

Growth. The primary goal of most liquid feeding programs for dairy calves
is to double the birth body weight within 8§ weeks of age at the same time that
morbidity — primarily diarrhea, but also respiratory diseases — and mortality are
minimized. Increased milk feeding in the first 6 weeks of life typically results in
improved daily weight gain when compared with calves fed 1 gallon per day.
Providing milk ad libitum to calves typically results in 50% greater body weight
gain (i.e., 20-25 lbs 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 46 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
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bloodstream, causing bacteremia and sepsis. Newborn calves are more susceptible
to diseases when colostrum feeding is inadequate and nutrient intake is restricted.
Therefore, providing an adequate amount of clean, good quality colostrum in the
first hours after birth is critical to the health of the calf. When calves get sick, they
need to consume more nutrients in order to maintain the defense mechanisms and
mount an immune response. Therefore, it is critical to assure adequate caloric and
protein intake through milk feeding that allows calves to gain weight when risk of
diseases is highest, such as in the first 30 days of age.

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

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

Water Nutrition and Quality Considerations for Cattle

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

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

pH. Water pH is a measure of the acidity or alkalinity. Water below pH 7 is
considered acidic, whereas above pH is considered alkaline. Cattle will tolerate
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 (NO;) 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
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sources of metals. Table 4 lists several mineral contaminants and their upper

recommended limits.

Alkaline Soil Conditions

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

What Is Alkaline Soil? Neutral soil has a pH of 7.0. Soils with pH levels
above 7 are considered basic or alkaline. A pH of 6.0 to 7.2 is ideal for most plants,
but many plants are able to grow well in alkaline soils with a pH of up to 8.0. The
pH scale is logarithmic, so that a pH of 8.5 is 10 times more alkaline than a pH of
7.5. 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
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available for use by the plant. Leaves turn yellow, the plant is stressed and it
eventually dies if the deficiency is not addressed.

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

soil conditions can be easily controlled.

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
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archetypal American dessert. Especially in Europe, fried apples characteristically
accompany certain dishes of sausage or pork.

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

Since the apple requires a considerable period of dormancy, it thrives in
areas having a distinct winter period, generally from latitude 30° to 60°, both north
and south. Northward, apple growing is limited by low winter temperatures and a
short growing season. The soils in which apple trees grow must be well drained;
fertilizers 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.
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Apple varieties that ripen during late summer are generally of poor quality
for storage. Varieties that ripen in late autumn may be stored for as long as one
year, however. For long holding, temperatures only slightly above the freezing
point of the fruit are generally desirable. Apples may also be stored in inert gases

or in controlled atmospheres.

Noninfectious diseases

Even if it were possible, a world without pathogens would not be
diseasefree. Many animal diseases are caused by noninfectious factors such as an
animal's environment, genetics, and nutrition. Heatstroke, for example, occurs
when an animal is forced to endure high temperatures without access to water,
adequate ventilation, or suitable shade. A common scenario involves an animal that
has been locked inside a car without air-conditioning during hot weather.
Conversely, extreme cold can lead to hypothermia or frostbite. Other
environmental hazards include the vast array of products humans use to eliminate
pests and weeds from 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.
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Not enough iodine intake can cause a goiter, or enlargement of the thyroid gland,
in cows, horses, and other animals.

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

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

An animal's immune system is designed to detect and eliminate invading
organisms. Occasionally, however, it behaves as though the animal's own body
were the attacker, and it destroys healthy tissue. Diseases caused by this response,
known as autoimmune diseases, include pemphigus foliaceous, a skin disease of
dogs, cats, and horses; and rheumatoid arthritis, a severe type of arthritis that
involves 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.
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Fly Management on the Farm — Know your Enemy!

Fly-Management

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

An adult fly may live 30 days and a female can lay up to 900 eggs, usually
laid in clusters. The larvae (maggots) use the moist, organic matter as food. After
completing their development, they crawl to a drier area to pupate. The pupal stage

1s 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.
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Letting nature take its course would be acceptable under most natural
conditions. However, high animal density in poultry, dairy, feedlot and farming
operations produce large amounts of animal waste in short periods on relatively
small areas. Fly populations can be correspondingly great. Therefore, it is
necessary to supplement natural populations of predators and parasites with

commercially produced fly parasites to increase the number of flies that are killed.

Enter — Fly Parasites

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

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.

43



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

One of the biggest hurdles of nutsedge is its early appearance. As it sprouts
it looks like grass and can be easily overlooked as such. However, this is a plant of
a completely different family and one that is far more prolific than the grass it can
disguise itself as. To identify nutsedge, look for a triangular or 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
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battle to deplete the energy will also prevent the production of its massive amounts
of tubers. On the flip side to longer days which stimulate sprouting, tubers are
stimulated by shorter days and the weed can create up to 7,000 tubers in just one
year from a single plant. “Tubers can survive three or more years, but if you can
knock it down in year one, you will be way ahead,” said Miller. This is essential to
battling the weed as the tubers can sprout many times before their energy is

depleted enough to prevent further growth.

Nutrient Cycling in Grazed Pastures

Grazing cattle retain only a small portion of ingested nutrients compared to
the amount excreted in feces and urine. Approximately 70%—-90% of the nitrogen
(N), phosphorus (P), and potassium (K) ingested as feed (forage and/or
supplement) are recovered in excreta and urine. Therefore, nutrients can be
recycled back to the pasture through animal excreta and represent an important
source of N, P, and K for forage crops. In low-input systems, nutrients recycled
through animal excreta may be responsible for up to 70% of annual pasture
production. Research has shown that nutrient cycling in grazed pastures can result
in greater forage productivity and persistence, compared to hay production or
unharvested forage. However, distribution of excreta in the grazing pastures is
often not uniform. A significant 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
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than for plant litter. Thus, using grazing management that promotes more uniform
distribution of nutrients can potentially reduce fertilizer requirements and the risks
associated with nutrient buildup in the soil, especially when stocking rates are
high.

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

Another important pathway for nutrients to be recycled in grazed pastures is
through plant material. It 1s 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
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like a mini - subsoiler. These machines can also be used for purposes other than
pasture aeration, such as for weed control and for incorporating fertilizer, lime or
seeds of annual, cool-season forages.

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

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

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

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

potentially reduce forage yields.

Strawberry

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

Strawberries are low-growing herbaceous plants with a fibrous root
system and a crown from which arise basal leaves. The leaves are compound,
typically with three leaflets, sawtooth-edged, and usually hairy. The flowers,
generally white, rarely reddish, are borne in small clusters on slender stalks arising,
like the surface-creeping stems, from the axils of the leaves. As a plant ages, the
root 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
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those are often specially suitable for the climate, day length, altitude, or type of
production required in a particular region. Strawberries are produced commercially
both for immediate consumption and for processing as frozen, canned, or preserved
berries or as juice. Given the perishable nature of the berries and the unlikelihood
of mechanical picking, the fruit is generally grown near centres of consumption or
processing and where sufficient labour is available. The berries are hand picked
directly into small baskets and crated for marketing or put into trays for processing.
Early crops can be produced under glass or plastic covering. Strawberries are very
perishable and require cool dry storage.

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

Wild strawberries grow in a variety of habitats, ranging from open
woodlands and meadows to sand dunes and beaches. The woodland, or alpine,
strawberry can 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
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The level of protein in the diet necessary to meet the needs of the rabbit for
growth, gestation, lactation, body tissue repair and fur depends on the quality of
that protein. The quality of protein is in turn related to the amino acid make-up,
which influences the level of protein required. In terms of amino acids, a
well-balanced diet may contain as little as 15 percent protein, whereas most
practical and economical diets contain 15 to 20 percent protein.

Fiber

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

Fat

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

Minerals

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
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their metabolism. Dietary levels of calcium at 0.8 to 1.0 percent and phosphorus at
0.5 to 0.8 percent are satisfactory for growth and reproduction.
Rabbits should not be fed more phosphorus than calcium because it can

induce bone abnormalities, as do deficiencies of calcium and phosphorus.

Salt — Salt is a source of sodium, an essential component of body fluids. Salt

can be provided at 0.5 percent of the diet or given as a salt spool. Sodium levels in

the water may need to be taken into account.

Magnesium — Magnesium is an essential constituent of bone and teeth and is

present in all body cells and soft tissues. The magnesium requirement is low (0.06
percent) and can be supplied by forages in the diet. More complete feeds contain
0.2 percent magnesium. Magnesium deficiency can cause retarded growth as well

as fur and weight loss.

Iron and Copper — Iron and copper are essential for blood formation. A

deficiency of either can cause anemia and the loss of fur pigmentation. Dietary
levels of six parts per million (ppm) copper and 40 ppm of iron are adequate for

growth and hemoglobin formation.

Zinc — Zinc 1s 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
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common irrigation method today — but other, more efficient and mechanized

methods are also used.

Flood (furrow) irrigation. Early man would have used this «low-tech»

method of irrigating crops — collect water in a bucket and pour it onto the fields.

Today, this is still one of the most popular methods of crop irrigation. The system

1s called flood irrigation — water is pumped or brought to the fields and is allowed

to flow along the ground among the crops. This method is simple and cheap, and is
widely used by societies in less developed parts of the world as well as in the U.S.
The problem is, about one-half of the water used ends up not getting to the crops.
Traditional flood irrigation can mean a lot of wasted water!

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

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

A common type of spray-irrigation system are the center-pivot systems.
They work in the same way you might water your yard. If you placed a faucet in
the center of your yard, you could take a hose, punch holes all along it, and attach a
spray gun at the end. Turn the water on, pull it tight, and start spraying (water is
also spraying from the holes in the hose at the same time). While you are spraying

you are also walking around in a circle (with the faucet at the center of the circle).
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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
1s just shot through the air onto fields. In the dry and windy air of the western U.S.,
a lot of the water sprayed evaporates or blows away before it hits the ground.
Another method, where water is gently sprayed from a hanging pipe uses water
more efficiently. This method increases irrigation efficiency from about 60 percent

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

Management Concerns for the Pregnant Doe

There are a number of critical management concerns with the pregnant doe
that need to be addressed in an effort to minimize potential health problems and
ensuring good subsequent milk production. Like the dairy cow, the dairy goat
udder requires a minimum period of a «time-offt», 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.
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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 lbs of body weight due to fetal
growth over the late gestation period. However, the pregnant doe should maintain
an adequate level of body condition (fat). Body condition at kidding plays a pivotal
role in determining subsequent health, productive, and reproductive performance.
Moderate body condition is essential for support of milk production in early
lactation, when milk energy output exceeds feed energy intake (i.e., negative
energy balance), and to initiate reproductive cyclicity. Either extreme in body
condition (emaciated or obese) results in reduced milk yield, increased health
disorders, and impaired fertility. In comparison to the dairy cow, dairy goats should
have slightly lower body condition scores. This is a result of goats laying down
more internal fat relative to external fat. Evaluate pregnant does at 8 weeks prior
and kidding time for body condition. Ideally, the doe should have moderate body
condition (3.0 on a 1 [thin] to 5 [fat] scale) and maintain this condition throughout
late pregnancy.

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

The mechanism of a combine harvester can be divided into three sections.
They are cutting, threshing and finally separating the grain from the straw and
chaff.

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

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

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

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

55



straw moves through the straw walkers and is directed to the grain pan under the
concave.

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

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

Grain tank capacities vary from 1 to 50 tonnes. A high capacity auger is used

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

The Next Generation of Wind Energy

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

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

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

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 VAWTs. 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.
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Conventional milk has more minerals

Milk from organic farms has a lower concentration of elements like zinc,
1odine and selenium than milk produced by conventional farming methods.

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

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

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

The results demonstrated that mineral element content in organic milk is low
compared with conventional milk, although no differences were found in the
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 1s 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
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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.”

Iodine 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 1odine.

Seaweed as an alternative source. Nevertheless, according to Lopez, the
most relevant aspect of the study is that it brings this limitation to light and enables
organic production to be improved. “There are natural sources of iodine that can be
incorporated into the diet. We are trialling the use of seaweed as a source of iodine
and have had good results,” she affirms. In addition, the scientists found that
mineral content is higher in winter, which is when dietary supplementation is
greater, as a result of the reduced availability of grass.

In any case, although one might draw the conclusion that conventional milk
is 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
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recommended levels of lime — despite the fact that application of lime is expected
to to improve the availability of plant nutrients.

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

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

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

Lead scientist Professor Hao Zhang of Lancaster University said: “This
research represents an exciting opportunity to develop new technologies that will
make a real difference to how farmers manage phosphorus fertiliser applications to

2

their crops.” This new research — funded by Biotechnology and Biological
Sciences Research Council (BBSRC) and Natural Environment Research Council’s
(NERC) Sustainable Agriculture Research Innovation Club (SARIC) — aims to
create an effective test to plug the gap.

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

“We hope this work will lead to the development of a commercial service

that will allow farmers to make better informed decisions enabling them to more

precisely and sustainably manage phosphorus on their land.” The work will be
60



trialled at Myerscough College under a collaborative research arrangement
between Myerscough and Lancaster. The LEC research team includes Dr Shane
Rothwell, Dr Ian Dodd, Dr Ben Surridge, Professor John Quinton and Professor
Hao Zhang.

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

losses from the landscape.

More carbon dioxide good for forests

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

In the course of photosynthesis, plants bind carbon dioxide from the
atmosphere. While the carbon dioxide is taken up through the open stomata of their
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.
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The forests represent three compositions that are typical of the temperate and
cold-temperate zone of the northern hemisphere. No active forest management
measures are taken. Evaluation of the measurements reveals a significant increase
in water use efficiency in the past two decades. To explain this development, the
researchers analyzed various hypotheses.

Apart from the increase in the carbon dioxide concentration, they also
considered factors like the increasing availability of nitrogen, changes of the
vegetation structure by growth, mechanical and thermal coupling between the
crown and the atmosphere, and long-term deviation of measurement systems. The
scientists found that the increased water use efficiency can be attributed to a strong
fertilizing effect of carbon dioxide. When the concentration of carbon dioxide in
the atmosphere increases, the trees partly close the stomata on the leaf surface in
order to keep the carbon dioxide concentration inside the leaves largely constant.

“This shows that forests sensitively react to changes of the environment,”
explains Professor Hans Peter Schmid, who conducts research at KIT’s Campus
Alpine in Garmisch-Partenkirchen. “Ecosystems have strategies to cope with
climate change and to use their resources efficiently.” According to Schmid, the
increase in water use efficiency of the forests exceeds the assumptions made on the
basis of theoretical studies and models. As a result of the increased water use
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.
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Winter Injury On Blueberries

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

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

A third issue 1s 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
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than the lower sections, so you may see some canes with dead tips. This tends to be
even more noticeable in raspberries. The plants will also sometimes leaf out in the
spring and appear fine, and then all of a sudden some of the canes just seem to
collapse. While there are other things that can cause this, winter injury is a
common cause. It means that the roots were damaged but not killed. They had
enough vigor to get the plants started, but as the leaves matured and the berries
started to form, the plant began to demand more resources than the weakened roots
could provide. Proper pruning aimed at not allowing the plants to become over

grown may help with this.

Tomato tips for tolerating the heat

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

Because excessive heat is difficult to avoid, Holsinger explained that variety
selection can be an important strategy in the fight for good fruit. “Proper cultural
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
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even watering to ensure adequate soil moisture (approximately 1 inch per week
during the growing season) is advised for a variety of reasons, Holsinger said.
Proper soil moisture can help reduce the effects of blossom end rot—a condition
caused by a deficiency of moisture and calcium to developing fruits.

Physiological leaf roll is another condition that is especially evident with
persistent hot and dry weather. “Indicators of physiological leaf roll are an upward
cupping of the leaves that progress to an inward rolling of the leaves. Usually the
lower leaves are first affected and then the condition progresses up the plant. This
condition, however, has not been shown to affect yield,” Holsinger said.

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

“Optimal growth and fruiting is provided by optimal environmental and
cultural conditions. Extreme growing conditions, such as excessive heat, can be
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.”
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A question arises about potted irises available throughout the season in many
garden centers—should gardeners wait until late summer to early fall to plant
them? “It’s not necessary to wait,” Wahle explained. “Containerized iris can be
planted immediately. Usually containerized plants are divisions from clumps dug
and divided the previous fall, then allowed to overwinter prior to shipment to
nurseries this spring.”

Whether iris was planted as a bare-root rhizome or as a potted plant,
eventually the clump will need to be dug and divided, according to Wahle.
“Cultivars vary in growth rate, but on average, a gardener can expect three or more
fan increases each year from each ‘mother’ rhizome,” she said. “Some cultivars are
slow to increase with less than three fan increases whereas others rapidly multiply
the mother rhizome by a factor of eight or more.

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

Wahle suggests digging one clump at a time to avoid mixing up cultivars.
Once the clump is dug, cut away individual new rhizomes from the mother
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.
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Like most garden plants, bearded iris benefits from fertilization. Avoid using
fertilizers high in nitrogen, which results in succulent leaf growth and fewer
flowers. Wahle said products such as bone meal or a 6-10-10 fertilizer are
effective. “Fertilizer can burn the rhizomes so it should be applied around but not
directly on the plants,” she cautioned.

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

existing clumps not being dug, in mid-summer.

Slugs Sliming Corn

Slugs are soft-bodied, legless, slimy, and grayish or mottled gastropods —
relatives of snails, clams, and other aquatic animals. Their length, depending on
species, can reach up to 4 inches, but is usually 1/2 to 1-1/2 inches long. Build-up
of slug populations is greatest in no-till systems and weedy fields, because the
optimum conditions for slug survival (wet soils, lots of residue) are most likely to
occur under these conditions. Juvenile slugs, which are present now, will continue
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
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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 1is difficult, if not impossible. Disruption of their
environment, i.e., tillage, is typically not an option, especially on long-term no-till
or highly erodible land. A metaldehyde-pelleted bait is labeled and available for
use. However, spreading the pellets evenly over the field or damaged areas is
another matter; a commercial mechanical dispenser is one possibility. Field trials at
Ohio State have shown good results when the pellets are evenly distributed. With
the significant cost and difficulty of application, consider these baits only as a last
resort to protect crop stands in high slug populated areas. Remember that time is on
your side — as the season advances, the risks of slug damage decrease with
increasing temps and crop growth.

Where replanting is necessary from slug damage, one should strongly
consider lightly tilling the area first, or at least a zone tillage for the seed row. This
should help dry the area and break-up and bury crop residue. This will discourage
further slug activity. Granular, liquid, and seed-applied insecticides are ineffective
against slugs, as they are able to “over-slime” them, not a technical term. Bt corn
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 utilise 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
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usually fed in a grain ration or in liquid supplements with molasses and phosphoric
acid or 1s mixed with silage at ensiling time; it also may be used in supplement
blocks for range cattle or as part of range pellets. Other additions to diet include
corn (maize), sorghum, milo, wheat, barley, or oats. Fattening cattle are usually fed
from 2.2 to 3.0 percent of their live weight per day, depending on the amount of
concentrates in the ration and the rate at which they are being fattened. Such cattle
gain from 2.2 to 3.0 pounds (1.0 to 1.4 kilograms) per day and require from 1.3 to
3.0 pounds (0.6 to 1.4 kilograms) of crude protein, according to their weight and
stage of fattening. Up until the early 1970s, when the practice was prohibited,
fattening cattle were given the synthetic hormone diethylstilbestrol as a supplement
in their feed or in ear implants. The use of this synthetic hormone results in a 10 to
20 percent increase in daily gain with less feed required per pound of gain.
Synthetic vitamin A sources have become so cheap as to permit the use of 10,000
to 30,000 International Units per day for cattle being fattened for market (finished)
in enclosures bare of vegetation (drylots) used for this purpose. The economics of
modern cattle finishing encourages the use of all-concentrate rations or a minimum
of roughage, or roughage substitutes including oyster shells, sand, and rough
plastic pellets. Corn (maize) silage produces heavy yields per acre at a low cost and
makes excellent roughage for beef-cattle finishing.

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
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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
calctum and phosphorus, such as limestone and steamed bone meal. Most
commercial salts carry trace minerals as relatively cheap insurance against

deficiencies that occasionally exist in scattered locations.

Inoculation of Legumes

Legumes have the ability through a symbiotic relationship with rhizobia
bacteria to fix nitrogen from the air in a form that is available to the plant. This
process fixes enough nitrogen to completely meet the needs of the legume for
nitrogen. For this process to take place, the plant roots of the legume must be
infected by rhizobia bacteria that are specific for each species of legumes. In many
soils, rhizobia bacteria are present to infect the plant roots, particularly if the same
legume species has been grown in the field in the recent past. However, a general
recommendation is that all legumes be inoculated with the proper rhizobia species
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
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ensure that the seed is well coated with inoculant. Some seed is pre-inoculated
when purchased. The same handling precautions hold for pre-inoculated seed as
for the inoculant itself. Another way inoculant is commonly applied is by direct
soil application. In this method the inoculant is applied in a granular form through
an insecticide or fertilizer box on the seeder. Fluid preparations of inoculant can be
directly applied by spraying them in the seed row. Fluid seeding, where the seed is
suspended in liquid fertilizer and sprayed on the prepared seed bed, has also
become popular. It is important with this method of seeding that the seed not be
left in contact with the fertilizer solution too long, because the prolonged exposure
can reduce the effectiveness of the inoculation.

pH is extremely critical for this symbiotic relationship between the legume
and the rhizobia to be successful. Thus establishing a soil pH between 6.5 and 7.0
at seeding is critical. It is sometimes recommended that nitrogen fertilizer be added
at seeding time to take care of the needs of the legume until it is adequately
nodulated to meet it nitrogen requirements. Generally, this has been found to be
unnecessary. In fact, adding nitrogen from fertilizer or manure can reduce
nodulation.

For grass forages some nitrogen, 20 to 40 lbs. 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.
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In order to monitor and ensure equipment in remote oil and gas fields is
proficient, companies must first install infield sensors and controllers. The
installation of these smart field devices in pipes and wellheads allow companies to
not only capture data, but also classify, quality check and filter it in the field.
Companies can also control processes, taking into account all variables captured
from the field in real-time. Data transmitted directly to both onshore and offshore
facilities is the result of preprocessing and analysis of information made by these
smart field devices.

Due to the drastic amount of data received from the thousands of smart
devices, it needs to be processed and quality checked by automated workflows.
This integrated, real-time data from the field allows companies to update and
optimize simulation models and algorithms resulting in automated best practices.
In short, infield controllers and sensors enable companies to measure and quality
check more data per second, classify it, and create a hierarchy of problems in order
to schedule necessary interventions.

The Smart Oil and Gas Field presents an integrated, technically sound way
of working, making information available to all relevant personnel through
intelligent and customizable dashboards that support collaborative work
environments. This allows companies to deviate from secluded and separate fields
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
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in non-optimal conditions. In this instance, an alarm would immediately notify
operators to take control of the situation. Operators could then analyze the well and
identify a new set point for optimal operating conditions, using it to develop a
workflow that will help avoid the scenario from happening in the future.
Immediate response times translate to more efficient and smarter operations.

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

In utilizing the Smart Oil and Gas Field, companies preserve the energies
and talents of its personnel, allowing employees to focus on valued assignments,
critical explorations and decisions that directly benefit the company. By
empowering employees, companies reduce response times, risks and ultimately, the

bottom line while simultaneously pushing industry innovation forward.

The LASAR electronic ignition system

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

There are five parts to the LASAR® system. The three main components are
the computer controller and two dual mode magnetos. "Dual mode" refers to the
mag's two operating modes: automatic and backup. The fourth piece of the system
is a low voltage wiring harness used for communication and power distribution

between the controller, magnetos, and the airframe. The fifth component is the high
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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 controller
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1s 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 1s 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
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flow stress of a polycrystalline metal is directly related to the grain size or, more
generally, to any microstructural feature describing the mean distance between
dislocation obstacle (grain boundaries, high angle cell boundaries, precipitates). In
comparison with other standard rolling procedures, ARB allows a higher degree of
deformation.

The process consists in rolling, after heating at a suitable temperature, two
overlapped sheets to a given thickness reduction ratio (50% for instance). At the
suitable ARB conditions (i.e. temperature and rolling speed) a bonding interface
forms between sheets during the deformation process, due to both a temperature
and plastic strain effect. The product of the first rolling cycle is cut in two similar
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 i1s 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 cm) for heavy-duty
track and in length from 8 ft 6 in. (2.6 m) to 9 ft (2.7 m) in length. Well-treated
hardwood ties in well-maintained track may be expected to last 30 years or more.
Timber crossties become unserviceable after time because of splitting, decay,
insect attack, center cracking, mechanical wear, and crushing. Prestressed concrete
monoblock crossties are standard in the United Kingdom and parts of continental
Europe.

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 shutoft 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 1s the smaller amount of metal used owing to the fact that hot-air heating
systems do not require the installation of heating equipment and piping such as that
used, for example, in hot-water and steam heating systems. At the same time, the
combined hot-air heating and ventilation system solves the problem of air
exchange in an area and sometimes, in the case of preconditioning of the air
supplied to an area (humidification, cooling, drying, and so on), the problem of air
conditioning as well. In industrial and commercial workshops, the halls of public
buildings, and buildings with a large number of rooms (in which the building
structure makes it possible to use existing spaces as passages), a hot-air heating
installation can be considerably simpler than other types of central heating.

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

the USA and several other countries.

Lithium Ion (LI-ION) Batteries
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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

make a solid-state battery system. Such technologies do not fall under the Li-ion
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umbrella and have not yet been successfully deployed in energy-storage
applications.)

Technologies with lithiated metal oxide positives and carbon negatives have
high cell voltages (typically 3.6 V to 3.7 V) and correspondingly high energy
density. These technologies have widely differing life and safety characteristics.
Cells with positive materials based on lithium iron phosphate are inherently safer
than their metal oxide/carbon counterparts but the voltage is lower (around 3.2 V),
as is the energy density. Designs with lithiated metal oxide positives and lithium
titanate negatives have the lowest voltage (around 2.5 V) and low energy density
but have much higher power capability and safety advantages.

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

electrochemistry.

Powertrain Control Module?

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

indicates a problem by sending out a signal that activates a warning light.
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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, 1.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
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.
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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.

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.
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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
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,
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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
globally for local electrical generation. By burning wood waste for heat,

steam-powered electrical plants are fueled.

Energy Crops
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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
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
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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
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
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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

sourcces.

Wireless Transmitter

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

The home or office wireless local area network (WLAN) includes a router

with an integrated wireless transmitter and receiver. Most routers also have a built
91


http://www.wisegeek.com/what-is-biomass.htm
http://www.wisegeek.com/what-are-biofuels.htm
http://www.wisegeek.com/what-is-a-radio-frequency.htm
http://www.wisegeek.com/what-is-infrared-radiation.htm
http://www.wisegeek.com/what-is-infrared-radiation.htm

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
the form of a USB dongle or key, as a wireless transmitter and receiver can be very
small.

While PANs and WLANs use RF waves, wireless headphones use RF or
infrared, depending on the model. In either case the wireless transmitter is cabled

directly to the audio source, such as a television or home entertainment receiver
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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.

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

presence.

Uses of a Barometer Altimeter
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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
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
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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,
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.
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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
1s still in planting sand-loving or dry condition-tolerant plants. Here’s a list:

e Trees: eastern white pine and red cedars.

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

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

grapes.
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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%z to
2 feet apart; top them with 2 to 3 inches of soil. Two weeks later, add another inch
or two of soil. Continue adding soil periodically until the soil is slightly mounded
above surface level to allow for settling.

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

Leave winter-killed foliage, along with straw or other light mulch, on the
bed to provide winter protection. Remove and destroy the fernlike foliage before

new growth appears in spring; it can harbor diseases and pest eggs.
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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.

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
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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
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
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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.

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 yields are believed to be obtained between pH 4 and 9. Some

scientists believe maize to be successfully cultivated on the moderately acid soils
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(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.

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
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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
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
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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.

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.
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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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AHIUIO-YKPATHCHBKHUIM TEPMIHOJIOTTYHUI BOKABYJISIPIN

A

absorb /ab'za:b/ BCMOKTYBATH, MOTJIMHATH,
abcopOyBaru

acid /" @s.1d/ KHUCJIOTa

acidifier /o' sid#fAro/ IT1IKKCITFOBAY

acidify /3" s1difa1/ I IKUCIISATH; OKUCIISITH,
OKHCIITHCS

adapt /o' deept/ MPUCTOCOBYBATH(CS),
azanTyBaTH(cs)

agent /"er.dzont/ areHt, ¢pakTop, peuoBUHA

agglutination /9,glu:ti'metf(a)n/ CKJICIOBAaHHSI, arJIFOTUHAIIIS

agglutinin /o'glu:tinn / arTIOTUHIH

air drainage

/'e: dremidz/

aeparis rpyHTy

air pressure fall

/e: 'prefo fo:l/

naJiiHHS aTMOC(HEPHOTO TUCKY

airframe /"e:fretm/ IJIAHEP JIITaKa; KOPIycC
JTaJBHOTO arapara

albumen /"albjomin/ (sieunmif) 610K, O1TKOBA
peuoBHUHA, aTbOyMIH

alfalfa /al ' falfa/ JIIOIEpHa

alga /"algo/ BOJIOPICTh

alimentary /alt ' ment(a)ri/ Xap4yOBUU, TOXKUBHUM

alkaline /" alkalam/ Jy>)KHUAN

alkalinity /alko Tiniti/ JTY>KHICTh

alloy /"alo1/ criaB (MeTaIiB); CIJIABIISATH

(MeTanu), 10JaBaTH JTOMIIIKH

(mo meraiy)

amino acids

/a'mi:nov asids/

AMIHOKHCJIOTH
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annual ring

/"anjual i/

piunuii map (y JepeBHHi);

pluHe Kiblle (Ha porax)

antilock braking system

/"antilpk breikin

aHTUOJIOKYBaJIbHA TAJIbMIBHA

‘sistom/ cucTema
apiculture /"e1pt kaltfo/ OJKUTBHHUIITBO
arable /"arab(a)l/ OpHUI
artiodactyl /a:ta(v) daktarl/ MapHOKOTTUTHUH
assimilate /3" similert/ ACHMMUTIOBATH, ITOTIMHATH,
MOPIBHIOBATH
B
bait /bert/ MpUMaHKa; TOIyBaTH,
OTPUMYBATH KOPM
ballast /"balast/ Oasacrt, nieOiHb, rpaBii
bar /ba:/ MPYTOK, CTPIKEHB
bark /ba:k/ Kopa
barley /"ba:li/ STUMIHB

barometer altimeter

/ba'romito ‘altimi:to /

OGapoMeTp-aabTUMETP

barren /"bar(o)n/ SUTOBUH; HETTPOIYKTUBHUI;
Oe3IUTIHNI; OS3HACIHHMI;
CTEpUIIbHUHI

bast /bast/ JIMKO, JTy0; Mauysa

beak /bi:k/ 13600; "HOCHK" (BUTSTHYTA
YacTHHA I1J10]1a)

bear fruits /be: fru:ts/ TUIOIOHOCHUTHU

bed /bed/ KIymOa; rpsiaka

black soil /blak so1l / YOpPHO3EM

blackberry /"blakb(o)ri/ O’KUHA

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

bladder /"blado/ MIXYp
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bleeding /'bli:dm/ KpOBOTEYa, KPOBOITYCKaHHS,
OeKaHHS

block cipher /blok “saife/ OnoyHUN WP

blossom /"blps(o)m/ LIBIT, I{BITIHHS; I[BICTH;
PO3IIBITATH; PO3ITYCKATUCS

blossoming /"blos(e)mir/ LBITIHHS

braking force /breikiy fo:s / CWJIa rajIbMyBaHHS

break down /breik davn/ po3KkIagaTu(cs)

breed /bri:d/ opo7ia; BUHOIIYBaTH, JaBaTH
MIPUILTLJ, PO3BOJUTH

breeding /'bri:dig/ BUBEJICHHS, PO3BEICHHS,
PO3MHOXXEHHSI, TIOJITIIICHHS
MOPOJIH, CEJIEKIIis, 3arlT1THCHHS

bud /bad/ OpyHbKa, 3a4aTOK, OyTOH;
JaBaTy OpYHBKU; ITyCKaTH
MAapOCTKHU; PO3UBITATU

buffering /"baform/ Oydepuzarris

butadiene / bju:to'darin/ OyTajiieH

butt welding /bat weldig/ CTHUKOBE 3BapIOBaHHS

C

calve /ka:v/ OTETTUTHUCS

cambium /" kambrom/ KaMO1i

cane /kem/ cTeb1o0

carbonate /"’ka:bonert/ BYTJICKUCTIA CLITh

carcinogen /ka: smad3(o)n/ KaHIIEpOreH, KaHIIEpOTreHHUI

cardiovascular / ka:diov'vaskjole/ CepIIEeBO-CYTUHHUM

carnivore /"ka:niva:/ M’SICOiHA TBApUHA, XIHKAK

carnivorous /ka: niv(a)ras/ M ‘SICOiTHHI, KOMaXOiTHHMA
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cell

/sel/

KJIITHHA, KOMIpKa, Yalleyka,

yapyHKa(y CTUTbHHUKAX)

cellobiose / selov ' barovz/ 1enodiosa

cellular /'seljole/ KIITUHHUH, CITYaCTHIA,
MIOPUCTHUI

cellulose /'seljulovz/ KJIITKOBHMHA, 11EJTF0J103a

cereals /' s1o1101Z/ 3epHOBI

chaff /tfa:f/ MI0JIOBA, ClUKa

chew /tfu:/ KyBaTH, IEPEKOBYBaTH

clay /klev/ IJIMHA

clay soils /kler soils/ [IMHUCTI TPYHTH

clot /klot/ 3ryCTOK, TPOMO; KOAryJIroBaTH

clover /'klovva/ KOHIOIIMHA

clump /klamp/ rpyzKa

coagulate /kou "agjulert/ 3rOpTaTHUCS, KOAryJTIOBaTH,
3clIaTucs

coagulation /kavagju’letf(o)n/ KOATyJISILIis, 3C1AaHHs

coat /kavt/ XyTpO, IEPCTh, IKypa, BOBHA,
000JIOHKA, OTICPEHHS, TIJTIBKa

cofiring /kov farorm/ CIJIbHE CTTATFOBaHHS

coloring /"kal.or.1m/ KOJIIp, 3a0apBIICHHS

colostrum /ka'lostrom/ MOJIO3UBO

combine harvester /kom'bamn "ha:visto/ | komOaitn

combine harvesting

/kom 'bain "ha:vistir/

MeXaH130BaHe 30upaHHs

ypOXKaro
compartment /kom 'pa:tm(a)nt/ BIJIUT (IIUTYHKY ), TIEPETOPOIKa
compost /" kompnost/ KOMIIOCT; y100proBaTu
KOMITOCTOM
conifer /"konifo/ XBOMHE JIEPEBO
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conjunctivitis /kon dzan(k)tr vartis/ | KOH'FOHKTHBIT

consume /kon'sju:m/ CTIOKMBATH, BUTPAYaTH, 3 i1aTu,
MOTJIMHATH

contaminate /kon'taminert/ 3a0pyaHIOBAaTH, OTPYIOBAaTH,
3apakary, IH]iKyBaTH

corncob /"koa:n.kob/ OYaTOK KYKypyA3u

correlation / kora'letf(o)n/ KOPETISAIIIS

coulter pi3ak, yepecyo miyra

cramp /kramp/ Crasm, CyJIoMU;
BUKJIMKATH(B1A4yBaTH) CyAOMU

creep feeding /kri:p fi:dig/ 1TO/IBIISI MOJIOIHSAKY

cropping /kropin/ BpOXKaHU I

Cross /kros/ CXpelllyBaHHsI, T10pu/I, Kpoc,

MOMICh, T1I0pUaAM3AITis

cross-pollination

/ kros poli neif(o)n/

MIEPEXPECHE 3AMUIICHHSA

crotch /krotf/ BUJIKa (cTeba, ritok abo
JiepeBa)
crown /kravn/ BEpXiBKa, BIHEI[b; BIHOYOK,

po3eTka (JIucTs)

crude protein

/kru:d ‘pravti:n/

CUPHUH IIPOTETH

culled

/kald/

3ipBaHMii (PO KBITH)

cultivate /"kaltrvert/ 00pOOIATH 3eMITIO,
BHPOIIYBaTH

cultivated /"kaltivertid/ 00pobieHuit; 00poOIIOBaHUI;
KYJIbTYpHUI

cultivation /kaltt'verfn/ KyJbTUBALS

cut /kat/ 3pi3yBaTu

cutter bar /'kato ba:/ pi3aJIbHHM amapar

D
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deceleration

/ di:sela'rerf(o)n/

YIOBUTbHEHHS, TAIbMYBaHHS

decompose /di:kom povz/ po3kiagaTu(Ha CKIag0B1
YaCTHHM ), THUTH, TICYBaTHUCH,
aHaI3yBaTH

decomposition / di:kompa'zifn/ pO3IMaJT; THUTTS; 3arHUBaHHS

decrypt /di: kript/ po3mMpPOBYBaTH; AEKOAYBATH

deposit /d1t ' pozit/ POIIOBUIIIE; PO3CHIT; TOKJIA]T

dermatitis / do:ma tartrs/ 3araneHHs UIKIpy, JepMaTUT

desiccation /dest kerf(o)n/ iapi3aHHs

detrimental / detrt ment(a)l/ LIKIJITUBUAN

devastation / deva'sterfn/ CIyCTOILIEHHS, pyHHYBaHHS;
po3pyxa

devitalize /di: 'vart(a)laiz/ 030aBIISTH JKUTTE3IaTHOCTI;
MO CJIa0JISATH;

deworm /di:'wo:m/ BUTAHSITH T€ITbMIHTIB

dextrose /'dekstrouz/ JEKCTpO3a

digest /dat’dzest/ MepeTpaBoBaTH, 3aCBOIOBATH,
CIIpUMaTH

digestion /da1’dzestf(o)n/ TpaBJICHHS; 3aCBOEHHS 1K1

digestive upset

/dat’dzestiv Ap set/

poO371aau TpaBIeHHS

digger /"diga/ TUTYT 3 TIEPEATLITY X KHUKOM

discrepancy /d1s ‘krep(o)nsi/ PO301KHICTh

disorder /dis o:do/ po37a, MOpyIICHHS
(sixoi-HeOynb (pyHKIIIT
Opratizmy)

disperse /d1'spa:s/ BIIMUPATH

dissipate /" disipert/ PO3CIIOBATHUCS, TUCUITYBAaTUCS

(Ipo eHeprir)
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dissolve

/d1’ zolv/

po3mnanaru(cs), po3urHATU(CS),

pyiiHyBatu(cs)

disturb the crop

/d1’sta:b 09 krop/

MOLIKOAUTH BpOXKa

doe /dov/ caMKa, CaMHIIs

dormancy /'do:m(o)nsi/ CTaH CITIOKOIO (HAaCiHHS
POCIIMH); CIITYKa (TBApHH)

dormant /"do:m(o)nt/ SIKUW 3HaXOAUTHCS y CTaHi
CIIOKOIO, Y CTaH1 CITOKO¥O (TIpo
pPOCIHHY); KUl mepeOyBae B
(3UMOBIif) cruIsTIIi (PO
TBapHH)

drain /drem/ JpEeHyBaTH, OCYIIyBaTH

drill /dr1l/ BHCIB

drought-resistant

/draot r1’' zistont/

CTIHKHI 10 TOCYXU

duct /dakt/ IPOTOKA (3aJ103M); KaHaJl

dung /day/ THI{, TOCH1]], YTHOEHHS,
no0puBo, Kai, pexaiii,
EKCKPEMEHTH; YTHOIOBATH,
y100proBaTr(3eMIII0), BUJIUIATH
E€KCKPEMEHTHU

E

ear 1/ KOJIOC

edible /"edib(a)l / icTiBHMIL; TKa

egg-plant /"egplant / OakJakaH

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

elephant grass

/"elif(o)nt gra:s/

CIIOHOBA TpaBa

emasculate

/T maskjolert/

KaCTpyBaTH, XOJOCTHUTH,

OCKOIIJIATH
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embryo

/'embriov/

3apoI0K, EMOPIOH; 3apOJIKOBH,

eMOpi1OHaNBbHUMN, HE3PLTUN

embryonic / embrt pnik/ 3apOJIKOBUI, EMOPIOHATILHUH,
HEJIOPO3BUHECHUN

emission /1’ mif(9)n/ €MICisl, BUIIPOMIHIOBAHHSI
(potiec)

encipher /in"satfo/ 3amudpoByBaTH, MUCATH
muppoM; KOTyBaTH

enclosure /in"'klavze/ 3ariH

encrypt /m kript/ muQpyBaTu

encryption /iy ‘kripf(o)n/ muQpyBaHHS,
3amuppoByBaHHS

energy crops

/"enad3i1 kropi/

€HEPreTUYH1 KyJIbTypH

engulf /m’galf/ MMOTJIMHATH, 3aCHUIIATH,
3aKOBTYBaTU

ensilage /"ensilidz/ CUJIOCYBaHHS;, CUJIIOCOBaHUMN
KOpM, CUJIOCHA Maca, CHJIOC;
CUJIOCYBaTH

enzyme /"enzaim/ €H3UM, (pepMEeHT

evacuate /1" vakjoert/ BUJIATISITU

evaporation /1, vapa rerf(o)n/ BUIIAPOBYBaHHS

ewe /ju:/ BIBIIS

excretion /1k"skri:f(9)n/ eKCKpeLis

exterminate /1k'sto:minert/ 3HHUIIYBATH, BUKOPIHIOBATH

external /1k"sta:n(o)l/ 30BHIITHIN, TTOBEPXHS

F

fade /ferd/ B’SIHYTH

fallow /' falov/ MapoBe IoJie

fallow ground

/'falov gravnd/

3eMUJIS T TTapOM
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farrow /' farou/ OTMIOPOCUTHUCS

feathered /' fedod/ YKPUTHH TP’ SIM

fecundity /f1 kanditi/ IJIOAOBHUTICTD, T THICTD,
POJIFOYICTh

feed /fi:d/ royBaTu; KopM, dhypax

feeder / fi:da/ TOJIIBHUK, TOIBHHIIS,
KOpMOpO3/1aBay

feeding /fi:dm/ Xap4yBaHHsI, Xap4i, TAaCOBUCHKO

fertile /' fa:tail/ POJIFOUHA, TIJIOIOHOCHUM

fertilization / fa:tilar zerf(9)n/ yaoOproBaHHs (TPYHTY);
BHECEHHS JOOPUBA;
3aIUTTHEHHS; 3alJICHHS

fertilize /' fa:tilarz/ yaoOproBaTy, 3arIiHIOBATH,
3aMuITIOBaTH

fertilizer /' fo:tilarzo/ y100proBay

fescue /' feskju:/ BIBCSIHUIIS

fetus /' fi:tas/ LTI, 3apOAOK; EMOPIOH

fibre /" fa1ba/ BOJIOKHO, HUTKa

fibrous /' fatbras/ ¢b10po3HMit

flax /flaks/ JbOH

fleshy /" flefi/ M'SICUCTHIA, COKOBUTHIA

flooding /fladiy/ 3aTOIJICHHS, 1pUTallis,
00BOTHEHHS

flourish /" flaryf/ LBITIHHS; KBITHYTH,
po3pocTtarucs, OyTH B PO3KBITI

flow stress /flou stres/ Harpyra IJIacTUYHOTO TUIUHY

fodder /' foda/ KOPM TSl XyZ1oOH, pypask

fold /fould/ KOIIIapa, 3aropoa Jjisi OBEIlb,

oTapa OBEIlb; 3araHsTH (OBEIb)
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foliage

/" fouludz/

JIUCTBaA

follicle /" folik(a)l/ CTPYUOK, (PoJIiKyI, CyMKa,
MIIIIEYOK, MMyXHUPIHK, KOKOH

forage /" foridz/ bypax, rpyouit KOpM, KOPMOBI
POCIMHU

fork /fo:k/ BHJIA

fossil /" fosil/ CKaM’ SH1TICTh, BUKOITHI

PEIITKH; CKaM sTH1THH,

BUKOITHUU

fossil fuels

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

TOPIOYi KOPHUCHI KOTIAJTMHU

fowl /favl/ TTHIIS

fraction /' frakJ(o)n/ dpaxiiisi, po3puB, IEPEIOM;
po30MBaTH HA JIPIOHI IIMATOYKH

fracture /' fraktfo/ MepesioM, PO3PUB, TPIIIUHA,
Ha/IJIOM, PO3JIOM; JIaMaTH,
po30uBaTH, 1aMaTHcs, OyTH
JTAMKUM

frame /fretm/ KICTSIK, OCTOB, Oy/10Ba TiJa,
KOHCTHTYIIIST; MPUCTOCOBYBATH

friction /" frikf(o)n/ TepTs

frostbite /' fros(t)bart/ 0OMOpOKyBaTH

full-earedness /fol 1adnas / KOJIOCIHHS

fungus /' fangas/ rpu0, rpudoK, IITICHABA, IIBLIb,
JepeBHA IryOKa, JIMKe M 5ICO,
rpuOOBUIHUI HapICT

furrow /" farav/ 60po3Ha, opaTtH; poOUTH
OOpO3HH

G

gang plow /gay plaov / MPUYITHUHI TUTyT
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gangrene /'gangri:n/ raHrpeHa; BUKJINKATU
3MEpTBIHHSI, MEPTBITU

germinate /'dzo:mimert/ MPOPOIILYBaTH

germination /dzo:mi1 netf(o)n/ MIPOPOCTAHHS; MPOPOIIYBAHHS

gestation /dze sterf(o)n/ CTHWJIBHICTH(KOPOBH), TIEP10]T
BariTHOCTI

gilt /gult/ MOJIOJIa CBUHSI, MMiICBUHOK

girth /go:6/ oOxBar (1epena, Taii)

gland /gland/ 3a103a, JTiMbaTHIHUN BY3011,
CEUIBHUK

glucose /'glu:kovz/ TJTIOKO3a

gnaw /no:/ IpU3TH, po3’igatu (PO KUCIOTY
TOILO), TypOyBaTH, My4YUTH

grassland /'gra:sland/ JYKOTIACOBHUIITHE YT1A/1s, palloH
JYK 1 MacOBUIIL, JIyKa,
MIACOBHILIE

graze /greiz/ MacTH, yTPUMYyBaTH Ha Talll,
CKyOTH TpaBy,
BUKOPHUCTOBYBATH SIK
MACOBHUCHKO

grazing /' greiziy/ BUIIAC

greenhouse /'gri:nhavs/ TETLTULIS

grey forest soils

/gret /' forist soils/

Cipi JIiCOB1 IPYHTH

grind /gramd/ MOJIOTH(CS), pO3METoBaTH(Csl),
nepeMentoBaTH(csi), TOBKTH

grip /grip/ 34YEIUIEHHS 13 3eMJIEI0, 3aXBaT

groom /gru:m/ IPYM, KOHIOX; JOTJISIIaTH KOHS,

YUCTHUTHU KOH

growth hormone

/gravf "ho:moun/

TOPMOH pPOCTY;
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gypsum /" d31psom/ rincyBaru (TpyHT)

H

hardwood /"ha:dwod/ ITUPOKOTUCTE AEPEBO

harrow /"harav/ O6opona; 00pOHYBaTH, BOJIOYUTH

harrowing /"haravn/ OOpOHYBaHHS

harvest /"ha:vist/ ypoxai, 30upaHHs YpOXKaro,
YKHUBA, IO, Yac 30UpaHHs
ypoXKkaro; 30uparu ypoxai,
KaTH, TIO)KUHATH TUTOAH

hatch /hatf/ BHUCHJIKYBaHHs(Kypyar),
BUBEJICHHA(KypuaT), BUBOJIOK;
BUCHIKYBaTH(NITALIEHST),
IITYYHO BUBOJUTHU(KypUar),
BUITYTUTFOBATHCS, BUBOIUTHUCS
(Ipo TMYMHKH TOWIO)

haymaking /"hetmerkir/ CIHOKIC

head /hed/ KpoHa (aepeBa)

header / ' heda/ KaTka

heave /hi:v/ 3I1AMaTUCs, CIIydyBaTHUCs (TIpo
IPYHT)

heifer /" heta/ TeJU1IA, sUTIBKA, TIePBICTKA

hemp /hemp/ KOHOILJT1

herbaceous /ha: "berfas/ TpaB’ SIHUCTUM, TPaB’ SHUN

herbicides /"ha:bisaid/ repOiuIu

herd sire /ha:d sata/ TUIEMIHHUN OMK

heredity /hr redrti/ CHAJKOBICTh; YCIaIKOBaH1
pucw,

hoe /hav/ MOTHKA, caria, KyJIbTUBaTop,

KiBIII(€KCKaBaTOpa); MOTHUKUTH,

117



MOJIOTH, BUIIOJIIOBATH,

po3MylIyBaTH (camoro)

hoof /hu:f/ KOITUTO

hop /hop/ XM1Th

hornet /"ho:nit/ HIEPIIECHb

horticulture /"ho:tt kaltfo/ caJIIBHUIITBO(KBITHUKAPCTBO,

IUIOXIBHUIITBO Ta

OBOYIBHHIITBO)

hot-air heating system

/hot €: "hi:tiy ‘sistom/

CUCTEMa MOBITPSIHOTO 00IrpiBY

housing

/"havziy/

CXOBHIIIE, 3aXUCTOK, YKPUTTS,
HillIa, CTIMJIOBE YTPUMAHHS,

MOTIOHA, Yanpak

hull

/hal/

HIKIpKa, JTyLInanka,
HIKapaiyma, Kapkac, KiCTsK;
JYIIATH, YUCTUTH, OOPYIIIyBaTH

(3epHO)

humus

/"hju:mas/

ryMyC, eperHii

hydraulic module

/har’dro:lik ‘'modju:l/

TiApaBIIYHUN MOIYIIb

I
idle speed /" a1d(9)1 spi:d/ 9HCIIO 00EPTIB XOJIOCTOTO XOMY
ignition /1g n1f(9)n/ 3amnajrOBaHHS; 3ama;

ignition timing

/1g' n1f(9)n "tarmin/

¢a3u 3ananeHHs

imitate /" 1mitert/ HaCJIAyBaTH, IMITYBaTH,
KOITiFOBaTH, HAOyBaTH
BJIACTUBOCTEH THIITUX
OpraHi3MiB

implement /' tmplim(a)nt/ IPUYIIHE 3HAPS IS

infest /in’ fest/ napasuTyBaTH

infested /m’'festid/ 3apaKeHUM napazuTamMmu
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inflammation /mflo ' metf(o)n/ CrlaJlaxyBaHHS; 3arOpsIHHS,
3aliMaHHs

ingest /in"dzest/ KOBTaTH, IJIUTaTH, IPOKOBTHYTH

inhabit /m "habit/ JKUTH, MEIIIKaTH, HACCIISATH

inoculation /1 nokjo'lerfn/ IICTVICHHS, IHOKYJIALIIS; TIOCIB
(MikpoOiB);

intake /' mteik/ YCMOKTYBAHHSI, IOIJIMHAHHS,
CIIO’KMBAHHS, IPUHOM

intestine /in"testin/ KUILIEYHHUK

irrigation machines

/ir1 gerf(9)n ma’ fi:ns/

3pOlTyBajbHI MAIIMHU

J

joint /dzoint/ BYy30J1 (cTe0a pOCIuHN)

juvenile /"dzu:vonail/ MOJIOAMWH, FOBEHIJIbHU,
HEJIOPO3BUHECHUH

K

kernel /"'kam(a)l/ 3€pHO; 3epHUHA (T1J10/1a); AIPO,
anepue, Kicrouka (BULIHI,
MEPCHKA)

kid /kid/ KO3€HSI BIKOM JIO POKY;
KOTHUTHCS,
ATHUTHUCS

L

lactate /lak tert/ BUJILJISITH MOJIOKO

lactation /lak terf(o)n/ BU/IIJICHHS MOJIOKA, JIAKTAITis

lactic ripening /'laktik ‘rarp(o)n/ MOJIOYHA CTHUTJIICTh

laid crop /lexd krop/ HoJIerIl KyJIbTypH

larva /'la:va/ JUYMHKA, TYTOJIOBOK
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larval /"la:val/ JUYUHKOBU, MPUXOBAHUH, Y
IPUXOBAHOMY CTaHi (1po
XBOPOOY

lay up /let ap/ BiJIKJIaJIaTH

laying /lem/ STUIEKIIaJIKa, TIeP10/]
STULICKJIa KA

laying fowl /'leiiy favl/ HECy4Ka

leaf roll /li:f rovl/ CKpY4YyBaHHS JUCTS (XBOpoOa
POCIIHH)

leek /lik/ HUOyIIA-1ope

legumes /'legju:mz/ 0000Bi

lentil /'lent(a)l/ COUYCBHIIS

lettuce /'letis/ cajiar

lignin /" lignin/ JITHIH

limb /lim/ KIHI[IBKa, YaCTHHA(TLIA),
Kpuio(nraxa)

lime /IatTm/ BaIHO

limestone /" 1atmstoon/ BaITHSIK

lipid /' lip1d/ JITTI T

litter /' 11ta/ H1ICTUIKA( IS Xy/1I001),
BHUBOJIOK, MPUTLII]] (TIOPOCST
TOIIIO); TiICTHJIATH,
MTOPOCUTHUCS, TIICHUTHUCH,
METaTh

live-stock /" 1a1vstok/ Xyn1o0a, oroJIiB’ s Xy100u

load NNavd/ BaHTaX

loamy shale /'lovmi ferl/ CJIaHeIb

lumber /" 1lamba/ pyOaru, BaluTH JAepeBa

M
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magneto

/mag ni:tov/

MargacTo

maize

/meiz/

Maic, KyKypy/3a

maize corn silage

/meiz ko:n "sailidz/

KyKypyZ3a Ha CHAJIOC

malady /'maladi/ XBOpo0a, 3aXBOPIOBAHHS,
po3siaj

mane /mein/ rpuBa(y KOHS)

mangel /'mang(ao)l/ KOPMOBUI OypsiK

manure /ma 'njua/ THiH, 100pUBO; YTHOIOBATH,
yno0proBaTu

mare /me:/ koOua

marrow /'marav/ Kabayox

marshy soil

/'ma;fi so1l/

3a00JI0YEHHI TPYHT

match /mat// M1IXOAUTH i Tapy,
BI/IMOBIaTH, CLIAPOBYBATH,
napyBarTH, 3Iy4aTH

mating /'mertin/ CIIapOBYBaHHS, CXpEIIyBaHHS,
B’s13Ka

mature /ma'tfuo/ 3pUIANA, CTUTIIMMA, CITLUTHIM;
JIOCTUTTH, A03PITH, IIIJIKOM
PO3BUHYTHUCS

maturity /ma tfuorati/ 3pLIICTh, CTUTIIICTD

metabolism /mi tabaliz(o)m/ MeTaboImi3M, 0OMIH PEUOBHUH

miscanthus / mis kan0as/ MICKaHTYC

mite /mait/ KJTIIII

moist /moist/ BOJIOTHH, JTOIIIOBHI

moisture /'moistfa/ BOJIOTICTh, BOTKICTh, BOJIOTA,

CUPICTh
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mold /movld/ 1IB1JIb, TUTICHSIBA, TIEPETHIMN,
ryMyc; TUTICHSIBITH, (DOpPMYBaTH,
HACHUIATH 3eMJIII0

mount /maont/ MOKpHUBATHU (KOPOBY)

mow /mav/ KOCHUTH

muck soil /mak so1l/ NEepEerHiiHuf IPyHT

mulch / maAl(t)f/ MyJIp4a, MYJIB9yBaTH

N

neat /nét/ OuK, BeJIMKa porara Xyn00a;
YUCTUN, HEPO30aBIICHHUI],
HEPO3BEACHUIN

nettle /'net(a)l/ KpOIrBa

nodulation /modju: letf(o)n/ YTBOPEHHS OyIH00YOK

nourishing /' narifin/ MTO’KWBHUI

nourishment /' narifm(a)nt/ CIIO’KMBaHHs, 1Ka, Xapui

nursery /'na:s(a)ri/ PO3ILIITHUK, PO3CATHUK

nutrient /'nju:trront/ MO’KMBHA PEYOBHUHA

nutrient value

/'nju:triont ‘valju:/

MOXXUBHICTH

nutrition /njo 'trif(o)n/ XapuyyBaHHs, )KUBJICHHS,
TOTyBaHHSI

nutritional /mju: trif(e)n(o)l/ KUBWJIbHUH; TOXKUBHUM

nutritive /' njutritrv/ MOKUBHUU

nutsedge /'notsej/ ITUTIEPYC

(0]

oat /aut/ OBEC; BIBCSIHE 3€pPHO; BIBCSHA
KpyTma

Oomnivorous /om nrv(o)ras/ BCEiHUI

orchard grass

/"o:tfad gra:s/

rpscTuis 30ipHa

organic matter

/5:'ganik ‘mato/

TYMYC; TIEpeTHIN
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overlapped valve

/auva lapt valv/

T1APOIT ICHITIOBAY 3

IMOSUTUBHUM MCPEKPUTTIAM

oxidize /" pksidaiz/ OKHUCIIATH; OKCUYBATH;
OKHUCIISITUCS

P

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

pasture /"pa:stfo/ MACOBUIIE, BUT1H, IMiTHIKHUAN
KOpM

pathogen /" paBad3(o)n/ MaToreH, MaTOreHHUM
MIKpOOpraHi3M, peY4OBHHA, 110
BUKJIMKA€E 3aXBOPIOBAHHS;
XBOPOOOTBOPHHUIA

peat /pi:t/ Top

pellet /"pelit/ KOpMOBa rpaHyia

pelleting material /"pelitin ma 'trortol/ rpaHyIbOBaHE HACIHHS

perennial /pa renial/ OaraToplyHUI

pest /pest/ CLIIbCHKOTOCTIONAPChKUI
IIKITHUK, IIKIJIABAa KOMaxa,
MapasuT

petiole /"petiovl/ YepeIIoK

plant litter /plant/ POCIMHHUMN Omaj

planting /plantiy/ CaJiHHS

plate seeder

/plert "si:do/

BHUCIBAJIbHA MAaIllHA

plexus /"pleksas/ CIUICTIHHS (HEPBIB)

plot /plot/ JISTHKA(3eMJ11), KJIAIITUK 3eMJTi

plough /plav/ IUTYT, pLLJIs, TIOOpaHE MOJIE;
opaTtH, OOpPO3HUTH

ploughing /'plauin/ OpaHKa

potassium /pa 'tastom/ KaJIii
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power harrows

/"pave "harovz/

BaXKKi OOpOHU

powertrain control

module

/"pava trem kon'trovl

‘modju:l/

MOAYJIb KCPYBAHHA CUJIOBHUM

arperarom

precision seeder

/pr1's13(9)n ‘si:do/

ciBaJIKa TOYHOTO BUCIBY

pregnancy /' pregnansi/ BariTHICTH, )KEPEOHICTH,
TUIbHICTh, MIOPOCHICTh, KITHICTh
pregnant /"pregnont/ BariTHa, ’kepeOHa, TiIbHA,

MOpPOCHA, KiTHA, CyArHa

printed circuit board

/prmt 'sa:kit bo:d/

JPyKOBaHa Iuiara

produce /pra dju:s/ BUPOOJISITH, BUTOTOBJISITH,
NPUHOCHUTH, aBaTU (BpOXKail),
HECTH(sTHIIs), BUBOIUTHUCS(13
STATIS)

proliferate /pra’liforert/ npomidepyBaru;
PO3MHOXKYBATHCH,
pO3pocTaTHCS

protein /"pravtin/ O1J10K, IPOTETH

prune /pru:n/ oOpizaTu nepeBa

pruning / pru:nin/ oOpi3aHHs, Mijipi3aHHs (T110K);
dbopMyBaHHS KPOHU

pullet /"polit/ KypouKa, MOJIOJIa 1HIUYKa

pump /pamp/ paIoBaTy HACOCOM, KauaTu;
BHUKAYyBaTH, BIIKAUyBaTH

pupal stage /" pju:p(o)l sterdz/ CTaisl JISUICUKA

pupate /pju: pert/ 3QJISTbKOBYBATHUCSI

pure breed /pjoa bri:d/ YUCTa Mopojia

R

rake /re1k/ rpabii

range of grass /rem(d)3 pv gra:s/ CiBO3MiHa
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rapeseed /'rerpsi:d/ paricoBe HaCiHHS

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

rear 11/ PO3BOJINTH, BUBOJIUTH,
BHUPOIIYBaTH;

reclaim /1 kletm/ nepepooIsaTH

reel /ri:1/ MOTOBHJIO

regulating damper

/'regjolerty ‘dampa/

PEryIIOIUUid MOBITPSHUN

KJIaIllaH

renewable energy

/r1' nju:obal "enad3zi

BIJIHOBJIIOBaHI JKEpesia eHeprii

source so:s/

replenish /1 plentf/ IIOTIOBHIOBATH, PEMOHTYBAaTH
(aepeny)

resin /'rezm/ cMmora

resorb /r1's0:b/ MOTJIMHATH, BCMOKTYBAaTH

resorption /t1'zo:pf(o)n/ pe3opOItist, BECMOKTYBaHHS,
TOTTTMHAHHS

rhizome /'ta1zouvm/ pHU30M (), KOpEHEBUIIE

ridging hoe /rid31m) hov/ camna

ripe /rarp/ CTUTIUHT

ripen /"tarp(9)n/ CHITH, OCHIBATH, 3PITH

ripening /" ta1p(9)nin/ HaJIMBaHHS, CTUIJIICTh

root /ru:t/ KOpiHb, KOPEHETUI1]]; TTyCKaTH
KOpIHHS, YKOpiHIOBaTH(Cs),
PUTH 3eMITIO PUIIOM, ITiPUBATH
KOpPEHI1(TpO CBHHIO)

root out /ru:t aot/ BUKOPIHIOBATH

rot /rot/ THUTH; TICYBATUCS; YaXHYTH,

TUHYTH

rotary cultivator

/'rout(9)ri kaltrverto/

porariiauii gppes
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rotate /ra(v) tert/ obeprarucs

rotting / ot/ THUTTS, PO3KJIaJl, BUTIPIBAHHS

roughage /"rafidz/ npocra ixxa, rpyouii KopM,
rpyOnii(>KOpCTKHIT) MaTepia,
KJIITKOBHHA

row /rav/ pAI; MKpSAs; OOpo3Ha

rumen /'ru:men/ pyOers (mepiuii Biaain
IIUTYHKY KYHHUX)

ruminant /'ru:minant/ KylHa TBapWHA; )KYUHUI

rye /tar/ AKUTO

S

salinity /sa ' liniti/ OCOJIOHEHICTh (TPYHTY)

sanitation /sani terf(o)n/ 037I0pOBJICHHS; CaHaIisI

sapling /"saplm/ MOJIOJIE AEPEBO

sawdust /"so:dast/ TUpCca

scaffold branch /'skafould bra:n(t)/ | ckeneTHa rinka

scatter /" skato/ PO3CII0BaTH, PO3MUIIOBATH

scion /"sa1an/ narif (poCJvHM)

scuffling /" skaf(o)liy/ TyTICHHS

sealant /'s1:1ant/ Matepiaj i yiijabHEeHb

secretion /st kri:f(o)n/ ceKpeuis

sediment /"sedim(a)nt/ BIJIKJIAJICHHS, 0CaJI0Ba ITOpo/Ia

seed crops /si:d krops/ 3€pHOBI KYJIBTYpH

seedbed preparation /'s1:dbed [IATOTOBKA JI0 ITOCIBHOIL

prepa ‘retf(9)n/

seedling /'si:dlig/ po3caja

selection /s1'lekf(o)n/ BUOIp, B1101p, 100ip, CeNmeKITis
self-pollinating /selfpolr nertiy/ 10 CaMO3aIUITIIOETHCS
self-pollination /selfpoli netf(a)n/ caMO3anuiIeHHs
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settle /'set(9)l/ MPYKUBATHUCH

shallow root /' falov ru:t/ MOPOKHUCTE KOPIHHS

share /[fe:/ COIITHUK, JIEMIII

shell /fel/ HIKOPITyTIa

shoot /fu:t/ MapOCTOK; TLJI0UKA

shrub /frab/ JarapHHK, KyII|

silage /"sa1lidz/ CUJIOCYBaTH

silage corn /"sa1lid3 ko:n/ CHJIOC

slaughter /'slo:to/ 3a01ii(xymoon);
3abuBaTu(pizatu) (Xymao0y)

slaughterhouse /'slo:tohavs/ O1itHs, p13HULA

slit /slit/ IIUTHHA; TIPOPi3; PO3pi3

slug /slag/ CIIMMaK; MUJIBIIUK; JIMUUHKA
(MyXH, METEJINKA)

snail /snetl/ PaBJIMK, CIIMMAaK

snout /snaovt/ puiio, Mopa(TBapuHN),
x000T1(ci10Ha), mpuitMouka(y
POCIHH), X000TOK(Y KOMax)

sod /spd/ JIEpEH, JIepHUHA; OOKIagaTH
JepeHOM

sod crops / sod krops/ MIACTOBI KYJIBTYypH

soil engaging parts

IPYHTO3a-XBaTHI YaCTUHU

soil fungi /so1l "fangi:/ IPYHTOBI TpudHU

sorghum /'so:gom/ COpro 3BUYAHE

SOW /sav/ CBHHS, CBUHOMATKA; CISITU
sowing /sauty/ MOCiBU

spade /sperd/ jJomnara

spayed /sperd/ KacTpoBaHa TBapHHa
spear /sp1a/ Narif, NapoCTOK; CTPLIKa
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spell

/spel/

[0CyXa, MOCYLIJIMBUI CE30H

sphagnum peat

/'sfagnom pi:t/

Topd charHoBumii

spray /spre1/ 0oOTIPUCKYBaTH;
PO3MOPOIITYBaTH,
PO3MPHUCKYBaTH

spring crops /sprig krops/ Ap1 KyJIbTYypHU

sprinkler /"sprigkla/ pO30pH3KyBay, MyJIbBEPU3ATOP

sprout /spravt/ BIJIPOCTOK, TTAPOCTOK, TariH;
BiuKo (y Oynb01); mpopocraTu

stable /" stetb(a)l/ CTaMHs; XJIIB, CTIHIIO

stall /sta:l/ CTIiI0; JTOIJIbHUM CTaHOK; XJIiB;
CTalHsA

stand of grass /stend pv gra:s/ TPaBOCTIH

starch /sta:tf/ KpOXMaJlb

steer /st1o/ KacTpOBaHUI OMYOK, MOJIOTUIA
BLI

stem /stem/ cToBOYp, CTE0J10; TOXOINUTH,
BUHUKATH

stem tip /stem tip/ BEpXiBKa CTOBOypa

sterilize /' stertlaiz/ 3HEIIITHIOBAaTH, CTEPUIII3yBaTh

sticky substance /'stiki "sabst(o)ns/ KJICWKOBHHA

stock /stok/ nopoja

stomach /"stamaok/ IUTYHOK

storage tissue /'sto:ridz ‘tifu:/ napeHxima

stunt /stant/ 3aTpuUMKa B POCTIi
stunted /' stan.tid/ HU3BKOPOCIUN
subsoiler /"sabsoila/ IMOOKOPO3ITy LTy Bay
succulent /"sakjol(e)nt/ COKOBUTHH, M'SICHCTHI
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suckle /"sak(a)l/ 3rOJIOBYBaTH, IaBaTH CCaTH
BUM 5, CMOKTaTH

sugarcane /' foga kem/ LyKpOBa TPOCTHUHA

supplement /"saplim(o)nt/ KOpMOBa J00aBKa

supply /s plar/ 3a0e3reuyBaTu

sward /swo:d/ TPaBOCTIH

sweeper /"swi:pa/ KyJIbTUBATOP, PO3IyIIyBad

switchgrass /"switfgra:s/ pOCo

T

tall fescue /to:1 "feskju:/ BIBCSIHUIIS

tangent /"tan(d)3(o)nt/ npsiMa JIJISTHKA 3aJ113HUYHOT
KOJIT;

tank /teenk/ 0ak, pezepByap

tannin /"tanin/ TaHiH

taproot /"tapru:t/ CTPYDKHEBHI KOPiHB

technical crops

/"teknik(a)] krops/

TEXHIYHI KYJIbTypU

thresh /Oref/ MOJIOTUTH

thrive /OrA1v/ LBICTH, PO3POCTATUCS

tillage /"tilidz/ MiArOTOBKA IPYHTY (10 MOCIBY)
; 00poOKa IpyHTY, OpaHKa,
PO3MYIITyBaHHSA

tillage crop /"tilid3 krop/ MpocariHa KyJiabTypa

tillage root system

/"tilid3 ru:t "sistom/

KOPCHCBA CUCTCMA

tilling /tiliy/ 0o0poOKa IrpyHTy, OpaHKa,
KyJIbTUBAITIS

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

timothy /"timaB1/ TUMO(DI1iBKa

timothy hay /"timabi her/ tuMOodiiBKa JIydHa
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tissue /'tifu:/ TKaHUHA

track /traek/ CITiJ1, TYCEHUIIS

trailer /"treila/ IpUYII

treatment /"tri:tm(o)nt/ 00poOka

trench /tren(t)f/ pUTH, KONIATH

trimmed /trimd/ OCYIIICHUI

trunk /trank/ cToBOYp (zepeB)

tuber /"tju:ba/ Oynn0a

tumor /"tju:ma/ MyXJINHA, HOBOYTBOPEHHS;
TYMOp

turf-podzol soil / ta:f 'podzpl so1l/ JIEPHOBO-IIA30JIUCTUIA IPYHT

U

udder /" ado/ BUM 5

ulcer /" Also/ BUpa3Ka

utilize /'ja:tilarz/ BUKOPHCTOBYBAaTH

A%

vaccinate /'vaksinert/ POOUTH IICTUICHHS,
3aCTOCOBYBATH BaKIIUHY

valve /valv/ BaJibBa, CTYyJIKa

variety /va'ratati/ copt

vegetation /vedst terf(o)n/ POCIUHHICTD

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

vessel /'ves(a)l/ COCYII;

vetch /vetf/ BUKA

viticulture /'vitt kaltfo/ BUHOTPAJapCTBO

volatile o1l

/"volatail o1l/

edipna omist

W

water-soluble vitamins

/'woto 'spljub(9)l

'VAItomin/

BOJIOPO3YMHHI BITAMIHH
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wean /win/ BIJITTy4aTH BiJ Marepi (Teuns),
BIJIHIMATH, BIJICAJI)KyBaTH

wellhead /wel hed/ JDKEpEso, CTPYMOK

wheat /wi:t/ MTIIEHALT

windrow harvesting

/'windrau ha:vistiy/

HEMEXaHi130BaHE 30upaHHs

ypoxaro

winter crops /'wmta krops/ 03UMI KYJIBTYpH

wood /wod/ JiepeBUHA

Y

yield Mi:1d/ ypoxKail, ypoxKailHICTh, IJIOH,

yioB (pubn); BUPOOIIATH,

naBaTu(II0I1, ypoKaii)
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PE®EPYBAHHS HAYKOBOI CTATTI

PedepyBanns — 1ie omgHa 3 HAUOLIBII MUPOKO PO3MOBCIOMKEHUX MHCHMOBUX
dbopMm oTpumanHs iHPOpPMAIIii, SIKa JO3BOJISE 10 CYYaCHOTO BEIMUYE3HOTO ii MOTOKY
y KOPOTKMH TepMiH BII10paTtu MOTpiOHY creuiaiicty iHpopMmauito. [lopiBHAHO 3
AHOTYBaHHSM pedepyBaHHS € JTOCKOHAJIIINM METO0M 00poOKHu iHdopmarlii Ta ii
JUKEepes: SKIIO B aHOTalli HABOAUTHCS JIMIIE KOPOTKHM MEpeNliK MHUTaHb, IO
pO3TIANAIOTECS, TO TpH  pedepyBaHHI BUKIAJAETbCI CYTHICTh TNHTaHb Ta
HABOATHCS HAaWBaXKJIMBIIII BUCHOBKHU.

Ileit mpouec mnondrae B aHali3l MEPBUHHOTIO JOKYMEHTA, 3HAXOJKEHHI
HAWBaroMimux y 3MICTOBOMY BIJHOIIEHHI JaHWX (OCHOBHHMX MOJIOKEHb, (haKTiB,
JIOBEJICHb, PE3yJIbTaTiB, BUCHOBKIB). PedepyBaHHS Mae Ha MeTi CKOPOTHUTHU
¢13uuHMil  00CAT NEPBUHHOTO JOKYMEHTa 3a 30€peKeHHS WOro OCHOBHOIO
CMUCJIOBOTO 3MICTY, BUKOPUCTOBYETbCS Yy HAYKOBiM, BUJIaBHHUUIN, 1H(OpMaIiitHIi
Ta 616110rpadiuHIi JISITBHOCTI.

CryneHTaM HaBUYKH pedepyBaHHA [OMOMAararoTh OMNpalbOBYBaTH Ha
SKICHOMY pIBHI Ta B 3HAQUHHUX OOCSAraXx HAyKOBO-HABYaJbHY, HAYKOBO-IIOMYJISPHY,
CYTO HAayKOBY JIITEpaATypy 3a CIELI1AIbHICTIO.

PedepyBanns BKirodae B cede HM3KY JIOTIYHUX OIepallii, TAKKUX SK: OIIHKA,
B110Ip, aHa3 Ta CHUHTE3 1HOpMAaIlli, 0 MICTATHCS B NMEPBUHHOMY JOKYMEHTI.
[IpaBuna BUKOHAHHS KOXKHOI OKpEMOi ormeparii, MNOCIIIOBHICTh Omneparii
CTaHOBJISITh METOJIUKY peepyBaHHS.

OcHOBHOIO Ji€l0 pedepeHTa € YUTaHHS SIK CKIAAHUN pO3yMOBHI Mpoilec,
NOB'sI3aHUN 3 TIMOOKUM YCBIJOMJIEHHSIM 3MICTY JOKyMeHTa. Po3pi3HAIOTH TpH
OCHOBHUX BHJM YWTaHHSA, 3aCTOCOBYBaHHUX Yy Tmponeci pedepyBaHHS:
O3HalloMJTIOBaJIbHE, BUBYAJIbHE, pedeparuBHe. [1i1 03HalloMITIOBaIbHUM YU TaHHSAM
PO3YMIIOTh 3arajibHe O3HAMOMJICHHS 3 1H(OpMaIli€ro, Ky MICTUTh JIOKYMEHT, 06€3
HACTAaHOBM Ha JaJybllie BiNTBOpCHHs. BuUBUajibHE YHWTaHHA — 1€ IHTCHCHBHE,
BAYMJIMBE YHUTaHHS, CIOPSAMOBAHE HA 3amaM'ATOBYBAHHS 3MICTOBOI 1H(opmarii

TEKCTYy, BUKOPHCTAaHMX MOBHHUX 3ac00iB. PedeparvBHe unTanHs mae OyTH TakuM,
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100 y pe3yabTari bOro MOXKHa OyJI0 KOPOTKO BUKJIACTH 3MICT MEpIIOHKepera.
[Tpouec pedepyBaHHS TMOAUIAETHCS HA TaKi €TaNW: TMOMEPEIHE 3arajabHE
O3HAHOMJICHHSI 3 TIEPBUHHHM JIOKyMEHTOM, pe(epaTuBHHUI aHaji3 3MICTy
JOKYMEHTa, Yy3arajdbHEHHsI 3100yToi iH(opMmalii, CKiIamaHHs, peaaryBaHHS W
octatouHe odopmiieHHS pedepaTuBHOrO TeKcTy. KokHOMy eTamy BiJNOBiAae
NIeBHUI BHJI YATAHHs, 00 KOXKEH €Tall, K 1 BUJ YATAHHS, BUKOHYE CBOi KOHKPETHI

3aBJIaHHs.
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AJITOPUTMU PE®EPYBAHHSA ITPOYUTAHOI'O

1. | The article
The piece of news is headlined
The abstract
2. | The title of the article
The headline of the abstract
3. British
was '
published American
It | has | . _
ina(an) | Canpadian
been
Australian
4. monthly | journal.
It’s the
quarterly | supplement.
5. the book
The author of the article 1S

the editorial

29

newspaper “...
magazine “...”
journal “...”

supplement “...”

not pointed out.

this

last

Mr. / Dr. / Prof. X.

week.

month.

year.

134



The article

The editorial

The book

The article

The editorial

The book

It should be

is written by

is about

1s devoted to

1s dedicated to
deals with
considers
touches upon

1s concerned with
dwell on
discusses

stresses

emphasizes

noted
stressed
pointed out
emphasized

mentioned

that

Mr. / Dr. / Prof. X.

the editor.

the editor-in-chief.
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about ...

made me come to ...

the conclusion that ...

made me think about ...

Haii0isib1u y’kuBaHi BHCJIOBH

NJIs1 pepepyBaHHS TEKCTY HAYKOBOI'0 XapaKTepy aHIJIICbKOK MOBOIO

a) BCTYIIHi BUpa3u:

1.Ils cTaTTs npucBAYEeHA ...

. This article centres about (deals

with, devotes considerable attention

to, is oriented forward to) ...

2. MeHi xoTi10Cs 6 MIAKPECIUTH, 1110

. I would like to emphasize that ...

3. Hemae HeoOXxigHOCT1

nepepaxoByBaTH BCI ...

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

4. 51 BBaxkaro 3a moTpiOHE

M1IKPECIHUTH, IO ...

. I find it necessary to emphasize that

5. Y uboMy 3B’s13Ky OCOOJIMBY yBary

CHIJ TPHUIUIATH ...

.In  this

connection  particular

importance should be attached to ...

6. 3 ypaxyBaHHSAM 3raJIaHO] BUILIE

npoOJieMH ...

. With regard to the problem

mentioned ...

7. Le¥t npukiag 4iTKO JEMOHCTPYE ...

. This example clearly shows ...
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8. BucyHyTi BUIIEC TPUHITAIIH

[IOBHICTIO BIAMOBIAAIOTH ...

8. The principles stated above fully

correspond to ...

9. Pe3roMe MOKHA BUKJIACTH B JIBOX

3dYyBAKCHHAX 3araJIbHOTO XapaKTCpPy

9. The resume can be stated in two

general observations

10. Ili cnocTepekeHHST MaIOTh

BaXKJIMBC 3HAYCHHA B ...

10. These observations are of great

significance in ...

11. OTxe, 1 MOXKY 3pOOUTH BUCHOBOK

11. Thus I dare to conclude ...

12. TonoBHe NUTaHHS, KOTPE MOKH 1110

HE BUPIIICHO ...

12.  The main question not yet

solved is ...

13. Haperri MeHi xoTiiocst 6 ckasaru,

1o ..

13.  Lastly I’d like to say that ...

14. OueBHIHO, BAXKIIUBO 3pOOUTH

BHUCHOBOK ...

14. It may be important to conclude

0) 3B’sI3yBaJIbHI Ta y3arajbHww4i ¢ppasu:
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1. Bzaraui ...

2.1lo crocyeThbes ...

3. 1le 7oBOAMUTH, 1IO ...

4. Hemae He0OX1THOCTI TOBOPUTH

5. IleBHOIO MIpOIO ...

6. binpe Toro ...

7. HackJIbKH 11€ CTOCYETHCS AAHOI
npooIeMH ...

8. I3 momsany ...

9. 4 BBaxaro, 1o ...

10.Caig miaKpecIuTH ...

11.CTOCOBHO I1i€i TPOOTIEMH ...

12.111o cToCy€ThCS OO MUTAHHS ...

13.11lo6 oTpuMaTu HatOIBII TITHOOKE
YSIBJICHHSI TIPO ...

14.0cpb yomMy HEOOX1JTHO ...

15.BaxauBO BIAMITHTH, 1110 ...

16.11o-niepiire (mo-apyre, MO-TPETE)

17.Hapermri ...

18.Xo4y 3p0OUTH BUCHOBOK ...

19.11epm 3a BCe ...

20.Tak (TakuM YHHOM) ...

21.Kpim Toro (10 TOTO XK) ...

22.Tomy ...

23.bibliIe Toro ...

24.Ilpore ...

25.Xoua ...

26.CyTTEBO ...

27.Tum mmaue ...

1. In general ...

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

To some extent ...

What is more ...

NS ke

As far as this problem is concerned

8. From the point of view of ...
9. Iconsider that ...
10.1t must be stressed ...
11.Touching upon this problem ...
12.As to this question ...

13.To gain a deeper insight into ...

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

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

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

22.Therefore ...

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

25.Though ...

26.Essentially ...

27 Nevertheless ...
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28.TIopiBHSHO 3 ...
29.3B1acH ...
30.BpaxoBytouu 1e ...
31.0chb uomy ...

32.V uinomy ...

B) KOMOIHATOPHI BUCJIOBH:

28.Compared with ...
29.Hence ...

30.0n this account ...
31.That is why ...
32.0n the whole ...

1.V wiii crarti / ypuBKy
IPOaHaJi30BaHO MaKPOEKOHOMIYHI1

naHi €Bponu

1. This chapter / abstract has examined

macroeconomics data for Europe

2. AkueHT 3po0ieHuii Ha ...

2. The emphasis has been placed on ...

3. Y pe3ynbrari aHai3 aBTOpa 3arajoM

BiJIoOpakae OCTaHHI IHTEPIIpETallii ...

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

interpretations of ...

4. 3anponoHoOBaH1 AesAKi IMUISIXH, K1
J03BOJIIOTH TIepeOpMYTIOBaTH

M1X0AM OUIBII MEPEKOHIIUBO ...

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

reformulated more persuasively

5. 3arajiom s BBaXkaro, 110 II€ ITOSICHIOE
€BpoOMENChKUI PICT MICIIBOEHHOTO

nepioAy JUIIE HE3HAYHOIO MIPOIO ...

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

growth to only a limited degree

6. X04 5 MOTOKYIOCH 3 aKIIEHTOM,
MPIOPUTETHUM Yy IIbOMY ITIAXO/I ... S
OUTBII NPUXUIIBHUM 10 TEOPii, 110

0a3yeThCs HA ...

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

greater support for the theory based on

7. YpUBOK CTaTTi pO3BUBAE MOTMEPE/IHIMI

TIOTJISA]T HA TIPOOIIEMY ...

7. The abstract develops the earlier

view on the problem of ...

8. ABTOp HamaragBcsi IpoaHali3yBaTi
3pOCTaHHS PUHKY, PO3AUISIFOUM OIS
OKpPEMO Ha BaJIOBY HNPOAYKIIIIO Ta

CEKTOp XIMIYHUX TOBapiB

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

commodity chemicals sector ...
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9.V miit cTarTi aBTOp 3aNpOIIOHYBaB
MIX17, B IKOMY aKIIEHT 1HHOBAIIMHOL

JISUIBHOCTI 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. Po6ora, npeacrapiieHa B Il CTATTI,

JTa€ MIICTaBU BBaXKaTH, 11O ...

10. The work surveyed in this article

gives good grounds for believing that

11. TlincymoByt04H, 3a3HAYMMO, 1O
HOJITHKA pO301KHOCTEH, OnucaHa B
I1{ cTarTi, BimoOpa)xae BiIMIHHOCTI y
MONIAAAX 3 JEKIIBKOX KIIFOYOBUX

IIUTaHb ...

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

key questions ...
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3pa3ok pegpepysanna cmammi

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

The author of the abstract is Mr Zahursky.

It was published in an Journal “ ” in 2020.

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

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

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

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

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

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

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

exchanges of land resources on the basis of fictitious agreements.
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Thirdly, the absence of genuine land market inhibits the motivation of the
populace to protect their property rights.

In conclusion, the author emphasizes that many scholars believe that the
rent of land has to become a priority in the formation of an agricultural land

market.
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BAHK
YKPATHOMOBHUX HAYKOBUX TEKCTIB JIJI1 AHOTYBAHHS

BUBIP I'IlbPUY KYKYPYI3HU

Bubip riOpuay Mae oauH 13 BUpIMIAJBHUX BIUIMBIB Ha BPOXKANHICTD
Kykypya3u. Came Tomy, BuOHMparouu TiOpuja KyKypyA3d, BapTO BpaxoBYBaTH
O0COOJMBOCTI TPYHTOBO-KJIIMATUYHOI 30HU BUPOIIYBAaHHA, IUJITAHOBUW pIBEHb
YPOXKaHOCTI, TOMEPETHUKNA Ta pecypcHe 3abe3MeueHHs] TOCIOoAapCcTBa, CUCTEMY
00poOITKYy TPYHTY, CTPOKM Ta TPHUBAIICTh IMOCIBY, TOMIUPEHHS Ta TPOTHO3
PO3BUTKY HaAWOUIBIN IIKIJIMBUX OPraHi3MiB y pPErioHi, CTPOKH Ta TPHUBAIICTh
30HUpaHHs.

IpyHTOBO-KJIIMATHYHA 30HA BUPOIIYBAHHS

OuiHka KJIIMaTUYHUX YMOB BHPOIIYBaHHS pErIaMeHTye BUOIp TiOpUIIB 3a
IPyHOI0 CTHIJIOCTI, CTPECO- Ta MOCYXOCTIMKICTIO. ATPOKJIIMaTU4HI 30HU YKpaiHu
JIOCUTh CYTTE€BO PI3HATHCS MDK €000, HaBITh TMOJS Y MEXKax OJHOTO
rOCIOAAPCTBA MOXKYTh PI3HUTHUCS THIAMH IPYHTIB, MONEpPEIHUKaMHU, 0OPOOITKOM
IPYHTY, HasBHICTIO TPYHTOBOi BoJjioTH. ToMmy mpaBWIBHUN MiAOip TIOpUIIB s
KOHKPETHUX TPYHTOBO-KIIMAaTHUYHUX YMOB — 3allopyka BHUCOKHX 1 CTaOlIbHUX
ypOXkaiB 1, BIMOBIIHO J0 1IbOTO, I0XO/ly HA OJIUH FeKTap MOCIBHOI ILJIOIIII.

Bignosigno mo knacudikamii @AO Bech CBITOBUN aCOPTHUMEHT TiOpHIIB
KyKypy/A3u TIOICHO Ha JIeB’SITh OCHOBHUX T'PYII, & 32 OCHOBY CHCTEMAaTHUKH B3sUIN
6amu Bim 100 go 900. Omna ommawmms B Oamax DPAQO BiAMOBiIA€E PI3HHUIN MIXK
riopugamu B 0,1% cyxoi pedoBuHHM B KauaHax. Pizuuns B 10 O6aniB 3a @AO
BIJIMOBIA€ MpUOIU3HO 1-2 AHSAM pi3HULI 32 A03piBaHHAM abo 1-2% 3a BMiCTOM
CyXOi pEUOBHMHHU B Ka4yaHaX 3a OJHAKOBUX CTPOKIB 30MpPaHHS.

OCHOBHI rpynu CTUIVIOCTI TiOpUAIB KYKypya3u:

panHbocTUIIl — 81-90 nHIB BiJ MOSBHU CXOMIB O MOBHOI CTHUIVIOCTI 3€pHA
(PAO 150-200);

cepeanbopanHi — 90—100 AHIB BiJl MOSIBU CXOJIIB JIO MOBHOI CTUIIOCTI 3€pHA

(DAO 200-300);
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cepeaabocturii — 100—110 mHIB Big MOSBU CXOMIB JO IOBHOI CTHIVIOCTI
3epHa (DAO 300—400);

cepennborizHi — 110—120 gHIB Bij MOSBU CXOIB 0 MOBHOI CTUTJIOCTI 3€pHA
(PAO 400-500);

nizHpocTUr — 120—130 nHIB BiJg MOSIBU CXOAIB J0 MOBHOI CTUIJIOCTI 3€pHA
(PAO 500-600).

IHorenuian ypoxaiiHoCTI

Ile ckimagHa TeHETMYHA O3HAKa, SKa BHU3HAYA€ThCs Oaratbma (akTopamu
(mepiogoM BereTarlii, MOCYXOCTIWKICTIO, CTIHKICTIO JO BUJIATAHHS, IIKIJTHUKIB,
XBOpOO, cTpecoBux (HakTopiB, MNPUIATHICTIO JI0 MEXaHI30BaHOTO 30MpaHHS
BpoXato). Tak sK BpOXKaWHICTh T1IOpUIIB y PI3HUX IPYHTOBO-KIIMATHUYHUX YMOBAX
HEOJTHAKOBa, BUOMPAIOYH X, MOTPIOHO BpaxoByBaTH BIACHUI 10CB1/ BUPOILYBaHHS
OKpeMHuX TIOpUAIB 1 pE3yabTaTd MICLEBUX JEMOHCTPALIMHUX 1 BUPOOHUYMUX
BUTNIPOOYBaHb.

Kpim noteniiany BpoxalHOCTI BaKJIMBO BPaxOBYBATH M TakWi MOKAa3HUK,
AK CTaOUIBbHICTh YpOXKaHOCTI ribpuay BIpoaoBxk pokiB. [linbupaiite ribpuan, siki
IOPOKY 3a0e3MeuyBaTUMYTh BHCOKHH Ta CTAaOUIbHHN PIBEHb YPOXKAMHOCTI,
HE3aJIE’KHO Bl MICISl Ta YMOB BHUPOIIYBaHHs. BUKOpUCTOBYMTE siIKOMOTra OLibIie
TaHUX JJIs1 BUOOpY HaMKpamux TiOpuIiB JUTsl BalllMX KOHKPETHUX YMOB.

CrilikicTh 10 ypaeHHs1 XBOpoOamu

Bnponosx mepiogy Bereramii poCIUHM KyKypyIO3U TOLIKOIKYE BelIMKa
KUIBKICTh 30yIHHUKIB TPUOKOBUX, OaKTeplaJbHUX, BIPYCHUX 1 MIKOIUIA3MOBUX
xBOp00. Ha nmommpenHs 30yqHUKIB XBOPOO KYKYpYI3H Ta IXHIO YUCEIBHICTD JyKe
BIUTMBAIOTh I'PYHTOBO-KIIMAaTW4HI yMOBH. HailOumbI MIKOZOUMHHUMEU XBOpOOaMu
KYKypyA3u €: CTeOJIOBI Ta KOpeHeBI THWI, ¢y3apio3, TreIbMIHTOCTIOPIO3HI
IUISIMUCTOCTI, IyXUpyacTa Ta JIeTo4a ca)xkka. Tomy, BUOMparOYu TOW YM 1HIIMIMA
ribpuj, MOTpPIOHO 3BEpTAaTH yBary Ha iXHIO CTIMKICTH 0 HAHOUIBII MOIIMPEHUX 1
TUIIOBUX XBOPOO y PETiOHI.

Crpoxu Ta TpuBadicTh NOCIBY. X01010CTIKICTH
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[TociB xonomocTiiikux TiOpuIiB MOXKHA mounHatd Ha 10-15 mHIB paniimie
ONTHUMAJIbHUX CTPOKIB 332 TEMIEPATypu I'PYHTY Ha IIIMOMHI 3aropTaHHsS HACIHHS
8-10°C. Ile mae 3mory oTpuMaTd CXoau Ha S5-7 [AHIB paHimie, HDK Y
HEXOJIOOCTIMKUX TIOpUAIB, HaBITh Y POKH 3 HEJOCTATHBOIO CYMOIO AKTHBHHUX
TeMmneparyp. Y Takui crnocid MoxHa JAemo 30UTbIIUTH  (a3zy aKTUBHOIO
¢dbotocuHTE3y, 3a SKOI B POCIHMHI IHTEHCUBHO CHHTE3YETHCS OpraHIdYHA PEUOBHHA.
OtpumMaHHs OUIBII paHHIX CXOMIB 1 OUIBII IIBHAKOTO PO3BUTKY POCIUH
XOJIOMOCTIMKUX TiOpHUAIB KyKypyA3u A03BOJISE€ MIABUIIUTH BPOXKAMHICTD 3€pHA,
0COOJIMBO B POKH, KOJIU JApyra IOJOBMHA BereTalii MpOXOIUTh Yy MOCYIUIMBHX
ymoBax. CTIiKICTh TIOpUJIIB KYKYpyA3W JO HENOCTadyl Terja Mae 0coOIuBe
3HAYEHHS IS HOPMAJIBHOI BETreTallli pOCIMH HaBECHI Ta HA TOYATKy JITa, IO
3abe3reuye OUTbII TOBHE BUKOPUCTAHHS arpoKIiMaTUYHUX PECYPCIB.

IMocyxocTiiikicTh

[Tocyxa € ogHuUM 13 OCHOBHHMX (HaKTOPiB, IO JIIMITYE PO3BUTOK TiOPUIIIB
KyKypya3u B Ykpaini. HaiiOiunbm HeOe3neyHor € KOMOIHOBaHa IOCyXa, KOJH
HECTaya BOJIOTU y TPYHTI 30ira€Tbcs 3 BIUIMBOM CYXOTrO >KapKoro mosiTps. s
POCIUH KyKypy/31 KPUTUYHUM TI€P10I0M HEeCTaul BOJIOTH € JIBa THXKHI JIO I[BITIHHS
Ta TPU TIKHI Ticas Hhoro. [locyxa HeraTuBHO BIUIMBA€E Ha €JIEMEHTH CTPYKTypHU
BPOXKal0 (3MEHIIYEThCA KUIBKICTh KauaHIB Ha POCIMHAX, IXHIM pO3Mip, BHUXIJ Ta
Maca 3€pHa), BUCOTY POCIHH, PO3MIP MDKBY3JsI, TUCTA Ta 1H. CTIMKICTh Pi3HUX
riOpuaiB KyKypya3u 10 MMOCYXH BU3HAYAE€THCA 3MIHOIO BPOXKAWHOCTI 3epHa, Ha SIKY
OTOCEPEIKOBAHO UM 0e3MocepeHbO BILTUBAIOTH Pi3HI MOpdoioriyHi i 610710T14H1
O3HAKH.

OTpuMaHHSI BUCOKHX Ta CTaOUIBHHUX YpOXKaiB 3epHa KyKypyIa3U MOXKIIMBE 3a
HAsIBHOCTI T1OpHIIB 13 BHCOKOKO MOTCHIIIHHOIO BPOXKAWHICTIO, PI3HUMHU CTPOKAMU
JOCTUTAaHHS, CTIMKICTIO 10 XBOpOO, BWIATAHHSA, LIKIJIHHUKIB, HECIPUSTIMBUX
MOTOHUX (PAaKTOPIB CEPEOBUIIA Ta TAPHOIO BOJIOTOBIAAYECIO.

bepyun o yBaru Toi ¢akr, 110 riopuan no-pi3HOMy pearyroTh Ha CTPECOBI
(dakTopu, 1 MiHIMI3alil PU3KKIB Y TOCIONAPCTBI BApTO BUPOIIYBATH OJHOYACHO

JeKUIbKa TiOpuIiB 13 pi3HUMHU Xapakrepuctukamu: DAQO, THIOM 3€pHa,
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YYTIUBICTIO JIO TEXHOJOTIA BHPOINYBaHHS, CTIHKICTIO J0 XBOpoO 1 TyCTOTH
crostHHs. [IpaBuiabHO MiAiOpaBIIN BiAMOBIIHI JJIs1 KOHKPETHOI MICIIEBOCTI MOpUIU
Ta 3a0e3MeYMBIIM ONTUMAJIbHI YMOBU I iXHBOTO BHUPOIILYBaHHS, MOXHA
CIPOMOITHUCS ~ MaKCHUMaJIbHO  TOBHOTO  PO3KPUTTS  IXHBOIO  IOTEHIIay,
3aKpIIJICHOTO TEHETUYHO.

Hanpsaim Bukopuctanus riopuay (3epHo, CHII0C, KpyIa)

He BapTo ouikyBaTH BHCOKMX YpOXKaiB 3€pHa KyKYpYI3H BiJl CHIOCHHX
riOpuaiB 1 HaBMAKU — SAKICHOTO CHJIOCY 3a MEPETPABHICTIO Ta MOXHUBHICTIO Bij
3epHOBOro TiOpumy. Tomy, mig KOHKpETHE 3aBlaHHsS IMOTPIOHO MmijadupaTu
KOHKPETHUM Tr10puI.

Ionepennuk i pecypcHe 3a0e3Me4eHHS rOCNOAAPCTBA

[Noépuan KykKypya3w 3a T€HETUYHHUM IIOTEHIIaJIOM 1 BUMOTaMH JI0 YMOB
BUPOILYBAaHHS PO3NOJAUISIOTh Ha: TIOpUIM IHTEHCHUBHOTO TUNY (I OTpUMAaHHS
MaKCUMaJIbHUX ypOXXKaiB Ha BHUCOKUX arpodoHax), MOMIPHO-IHTEHCHBHI (7151
CTAOUIbHUX YPOXKaiB Ha MOJAX 13 HECTaOUIbHUM arpooHOM) M ajanTuBHI (11
rapaHTOBAaHOTO BPOXKAI0 B YMOBaxX HECTAOUIbHUX MOTOAHMX YMOB Ha O1IHUX 3a
MOKMBHUM CKJIQJIOM TPyHTax).

Cucrema o0poOIiTKY IPYHTY

He Bci riOpuan KyKypya3u IpHUaaTHI 71 BAPOITYBaHHS Y MOHOKYJIBTYp1 Ta
3a MIHIMQJIBHOTO a00 HYJIHLOBOTO OOpOOITKY IPyHTY. ToMy, SIKIIIO TOCIIOAApPCTBO
NPaKTUKY€ 3a3HAu€Hl CUCTEMH OOpOOITKY Ta BHUPOIIYBAaHHS, MOTPIOHO MigOHpaTH
pUAATHI 1)1 [IHOTO T10pUIH.

HIBuAKICTH BOJIOTOBiIa4i 3¢PHA, CTPOKH TA TPUBAJIICTH 30MPAHHS

Benuke 3HaueHHS Mae BUKOPUCTAHHS TIOPUAIB KYKypyI3W 3 IIBHIIKOIO
BiJIJIaY€I0 BOJIOTH 3€pHOM (y CBOiM TpyIi CTHUIVIOCTI) MiJ 4ac ao3piBaHHs. Lls
0COONMBICTh TIOPHIB JO3BOJIE€ 3HU3UTH BUTPATH PECYPCIB Ha MICIA30UpaTIbHY
JTOpOOKY 3€pHa, [0 0COOJIMBO BAKIIMBO JIJISI TOCIOAAPCTB, SIKI MAalOTh OOMEXKEH1
pecypcu (MOKIIMBOCTI) CYIIIHHS 3€pHa, a00 B3arajii He MarOTh BIAMOBITHUX YMOB.

Otxe, obupaiiTe Kibka TiOpumiB (ONTUMAIbHO 4-5), K1 MIAXOIATH IS

BaIllOTO PErioHy Ta Croco0y BeIeHHs rocrnoaapcTBa (MPUHHATUX TEXHOJOTIH
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BUPOIIYBaHHS), OIIHIOWTE TIOpUIU, BPAXOBYIOUM IXHIO BPOXAWHICTH Ta

CTaOUIbHICTh, CTIMKICTh JO CTPECOBUX (DAKTOPIB 1 THUIOBHX XBOPOO 1 HIKITHUKIB,

MIBUAKOCTI POCTY Ta PO3BUTKY Ha TOYATKOBHX €TamaxX, XOJIOMOCTIMKOCTI Ta
IIBUJIKOCTI BOJIOTOBIJI/Iaui 3€pHa I1i]T Yac JOCTUTaHHS.

Bimaniu I puwenxo,

KepisHUK 8i00iny mexnono2iunoi niompumxu MIIII @ipwa « Epioony

Onybnixosaro 6 scypuani «AepoEnimay

PI3IOJIOI'TYHA POJIb 'YMIHOBHUX PEHOBHH Y IIJIBUILITEHHI
IMPOAYKTHUBHOCTI KYJIBTYPHHUX POCJ/IMH

[To3utrBHA i1 TYMIHOBHX PEYOBUH HA IPYHTHU 1 KUTTEIISIIBHICTD POCIHH
Oyna Bim3HadeHa mie HampukiHmi XIX cromitra. B manmii wac moxasaHi
NEPCHEKTUBU iXHBOTO BHUKOPUCTAHHS B SKOCTI TPYHTOBHX KOHJIMIIIOHEPIB Ta
CTUMYJISITOPIB POCTY POCIIHH.

['yMiHOBI ~ pEYOBHMHM — TPUPOJAHI  BHUCOKOMOJICKYJISIPHI — MOJIMEPH
HeperyisipHoi OymoBu, 10 chopmyBaiaucs B Oiocdepi (rpyHTax, Topdi, Byruuii,
OPUPOJHUX BOJOMMAX) Yy pe3yJbTaTi MEpeTBOPEHb BiIMEpIIoil OioMacH.

CborogHi  BUpPOOJSAIOTh IMIMPOKUH  CHEKTP MPOMHUCIOBUX TyMIHOBHUX
npenapariB 3 pi3HUX JHKeped — ByTULIs, TOpdy, carpornesiB, OpraHIYHUX BIJIXO/IB.
['ymiHOBI  mpemapard BHKOPUCTOBYIOTh B SIKOCTI  OpPraHi4HHX JOOpPUB,
CTUMYJIATOPIB POCTY ¥ PO3BUTKY POCIHWH, IS TONIMIIEHHS SKOCTI BPOXKArO Ta
MiBUIIEHHS CTIMKOCTI MOCAJOK MPOTH IIKIHUKIB 1 MATOTeHIB. AJie MeXaHi3M
B3a€MOJIIT TYMIHOBUX PEYOBHUH 3 KIIITUHOIO POCIMHHU 1 MOJIEKYJISIPHI KOMIIOHEHTH
TYMIHOBHMX PEYOBHUH, BIMOBIJAIbHI 32 11 POLIECH, TOKH PO3KPUTI HE IO KIHIIA.

JIJisi TYMIHOBHX PEYOBHH XapakTepHE (PYHKIIIOHYBaHHS B MIKPOKIJTBKOCTSIX 1
3/IaTHICTh BHUKJWKATH B POCIHUHI (POPMOYTBOPIOIOYI TMPOIECH, 30KpeMa piCcT
KOpPEHIB, IIaroHIB, 3aKJaJaHHsA KBITOK, IUIoAiB. [locuneHHs pocTy pociauHu
Bi/IOYBA€ThCA 3aBISKH CTUMYJALINI PO3TATHEHHS KIITUH. ['yMIHOBI KHCIOTH
aKTUBYIOTh POOOTY KIITUHHUX MEMOpaH, 3HHKYIOTh KUCJIOTHICTh MO3aKJIITUHHOTO

CepeloBUINA 1 TUM CaMUM TOCHIIIOIOTH TUIACTHYHICTh KIITHHHHX CTiHOK. OHaK
147



BUJIOBKECHHS KJITHHU — 1€ HE MPOCTO PO3TIATHEHHS KIITUHHOI cTiHKHU. [Ipo 1e
CBITUUTH TOW (DaKT, 11O PO3TATYIOUHCH, KIITUHHI CTIHKA HE CTAalOTh TOHIIMMH,
TOOTO OJTHOYACHO BiOYBA€THCS CHHTE3 HOBMX KOMIIOHEHTIB KIITUHHOI CTiHKU. [e,
B CBOIO 4Yepry, MIATBEP/UKYE ydacTh T'YMIHOBHUX KHCJIOT B CHHTE31 1 TPaHCHOPTI
HOBUX KJIITUHHHUX IOJICaXapuaiB 1 OlIKa B KJIITUHAX POCIIHH.

OpHak MM MaeMO YITKO YCBIJIOMJIFOBATH, IO MiJ JI€I0 TYMIHOBHX PEUYOBUH
TCHOTHII POCIMH HE 3MIHIOETHCS, TYMIHOBI PEUOBUHHU JIUIIE JOMOMArarTh
pPOCIIMHAM PO3KPUTH iXHIN TeHETHYHUN MOTEHINaN 0e3 MOSIBU HOBHX CIAIKOBHX
BJIACTUBOCTEH, TYMIHOBI PEYOBHMHHU HI B IKOMY BUIIQJIKy HE 3aMiHIOIOTh €JIEMEHTIB
KUBJICHHSI.

KonTpomooun KITHHHE AUICHHS, BUIOBKCHHS 1 PICT, B3a€EMOIII0 MiX
YaCTHHAMHM W OpraHaMHM POCJIMH TYMIHOBI PEYOBHMHU BHUOIPKOBO Ta Crenu(ivyHO
BKJIFOYAIOTHCSl Y HAMBAXXJIMBIIII MPOLIECH POCIUH, TaKl SIK IUXaHHS, (POTOCHHTES,
JKUBJICHHS (puc. 1).

SIx BimOMO, MUXaHHS — 1€ OKHUCHEHHSI OPTraHIYHMX PEYOBHH 32 yYacTIO
KHCHIO, B PE3y/bTaTi Y0ro BUAUIAETHCS €HEPris 1 yTBOPIOEThCA BYIJIEKUCIIHI ra3 Ta
Boma. OTXe, y POCIUH JWMXaHHS BHUKOHYE JIBI BaXJIMB1 OloyOT14HI (PyHKITI.
[To-nepe, 3abe3neuye pocnuny eHeprieto y ¢opmi AT®. I[lo-apyre, nuxaHHs €
OaraToeTammHUM TIPOIIECOM, y XOJl SIKOTO YTBOPIOIOTHCS YHCIICHHI MPOMIKHI
PEUOBHUHHU, SIKI CTAHOBJATH I[IHHICTH JJIi pOCHMH. Bci mponecu B KIITHHI
perymoroThest GepmerTamu. Came i Mi€I0 TYMIHOBHX PEUOBUH AKTHBYETHCS
CUHTE3 (PEPMEHTIB, 1110 B CBOIO YEPr'y BIUIUBAE HA IMIBUKICTh TUXaHHS POCIHUH.

SIk BU 3HAETE, MPOTUJICKHUM TIPOIIECY NUXAaHHA € (POTOCHHTE3 — MPOIIEC, 3a
SKOTO TONIMHEHI POCIMHOI0 BOJAA 1 BYIVICKMCIIMH ra3 Ha CBITII 3a JOIOMOTOIO
XJIOpodUTy MEePEeTBOPIOIOTHCS HAa TIIIOKO3Y 1 KUCEHb. TaKMM YMHOM, HEOpTraHIdH1
PEYOBHHHU MEPETBOPIOIOTHCS HA OpraHiuHi. OTprUMaHuil B pe3ysbTari NepPeTBOPEHD
IyKOP € JKEPEJIOM eHEeprii pociauH. 3aBIsku (OTOCUHTE3Y BiAOYyBAETHCS MPUPICT
OpPraHivYHOI MacH 1 TUM CAMHUM BHU3HAYAETHCS PO3MIP YpOXKarlo.

[lim pgier0o TYMIHOBHX pPEUYOBHH BiIOyBalOThCS 3MIHM OymoBU 1

(GYHKI[IOHYBaHHS OCHOBHOTO (POTOCHHTE3YIOUOIO OpraHa pOCIMHU — JIMCTKA.
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3MIHIOIOTHCS TaKl MOr0 MOKa3HUKU SIK KUIbKICTh, Maca CUpPOi PEUYOBMHU Ta IUIOIIA
ACUMUISILIAHOI MOBEPXHI, SIKI BUHATKOBO BAXJIMBI JUisl opMyBaHHS 01070TTYHOL
IPOAYKTHBHOCTI POCITWHU. 3aBISKU 3POCTAHHIO ILIOMNII JUCTKOBOI MOBEPXHI Ta
CHUpPOI MacH JIUCTKIB IMCJIsI OOpPOOKM T'yMIHOBHMH Mpernaparamu 301IbIITy€EThCS
BMICT XJIOPO(UIIB, XJIOPODUIBHUNA 1HAEKC Ta YUCTA NPOLYKTUBHICTh (DOTOCHHTESY.
[IpakTuuHuii 1HTEpEC MPHU IILOMY CTAHOBUTH 30UIBIIEHHS MOTOKY (POTOCHHTE3Y B
€KOHOMIYHO BXKJIMBI MPOAYKTU ISl POCIUH, 30KpeMa KpOoXMallb, TPUIIILEPUIU 1
OLITKH.

OO6pobOka poCIIMH T'YMIHOBUMU TpenaparaMu 30UIbIIIY€E TOBIIUHY JIUCTKOBOI
TUTACTUHKHU 32 PAXyHOK PO3POCTAHHS KIITHH OCHOBHOI (DOTOCHHTE3YI0U01 TKAHUHU
— XJIOpEHXIMH, M0 Ma€ CYTTEBUW BIUIMB HAa I1HTEHCHUBHICTh [WUXaHHS Ta
dbotocuHTE3y, a OTXKE, K HACIHIJIOK, BIUNIUBAIOTh Ha (hOPMYBaHHS MPOAYKTUBHOCTI
KyJBTYPH.

Sxuo (hoToCHHTE3 pO3MIANAIOTh SIK TMOBITPSHE >KUBJICHHS, B PE3yJbTaTi
SKOTO POCIHHHM OTPUMYIOTH BYIJIEIb 1 KHCEHb, TO 3a JIOTIOMOTOIO KOpEHIB
3IIACHIOETBCSI TPYHTOBE, 3a SIKOTO POCIHMHU OTPUMYIOTH BCl 1HIII €JIeMEHTH. Y
KOpEH1 BUJIUISIOTH M'SATh 30H, KOXKHA 3 SIKMX BUKOHYE CBOIO (pyHKIII0. OCHOBHOIO
(YHKII€I0 KOPEHEBOI CUCTEMH € MOIIMHAHHS PEYOBHH 13 IPYHTY 1 TPAHCHOPT LUX
MOKMBHHUX PEUOBUH B 1HII YACTHHH POCIHH.

[licnss KOHTAaKTy 3 TYMIHOBUMHM PEUOBHMHAMHU TIJBUIIYETHCS AKTUBHICTD
(depMeHTIB KIITUHHUX MeMOpaH, IO TMOB’S3aHO 3 MJI€I0 PEryasTopiB pocTy 1
okcuay azory. Oxcua azory perynatoe ¢i3iojoriyHi (QyHKIHT Mg 4ac pocty i
PO3BUTKY POCIMH 4Yepe3 B3a€MOIII0 3 PETyIsSTOpaMH POCTY, TAKUMHU SIK ayKCHHHU,
IIUTOKIHIHM, aOCIM30Ba KUCJIOTA 1 €TWIEH. 3aCTOCYBaHHS T'yMIHOBHUX Ipenaparib
30UIBIIIY€ KOHIICHTPAIlI0 OKCHUIY a30Ty, ayKCHHIB 1 €TWJICHY, IO MPUBOAUTH O
NIJBULIEHHS CyXOl Mach KOpPEHs, CEepeAHbOI LIUIBHOCTI 1 TOBUIMHU KOPEHS.
Kopucuuii Mopdonoriyunuii BIUIUB HA PICT KOPEHEBOI CUCTEMU 3a JIii TYMIHOBUX
PEYOBHH 3/11MCHIOETHCS 32 IOMIOMOIOI0 aKTUBHUX (DOPM KUCHIO, SIK1 € MPOAYKTaMHU
HOPMAJIbHUX TPOIECIB KHUTTEAISUIBHOCTI POCIUH. AKTHBHI (OPMHU KHCHIO

CTBOPIOIOTH TPIIEHT KaJbIIiIO B alliKalbHIA 00JIACTI KOPEHIB, 10 MPU3BOIUTH 0
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BTOPUHHOTO POCTY KOpEHIB. AKTHUBHI (POPMHU KHCHIO 3MIHIOIOTH MPOHUKHICTD
MeMOpaH, 110 MO3UTUBHO BIUIMBAE HA MOTIMHAHHS MOXXUBHUX PEUOBUH KOPECHSIMH.

st dbepmepiB BaKJIMBO 3HATH, IO BUPOOHHUIITBO POCIWHAMU AKTHBHUX
GbopM KHCHIO 3aJIeKUTh BiJI KOHIIEHTpaIlli TYMIHOBUX IIpernapariB. 3a MOMIPHUX
KOHIIGHTpallli TYMIHOBHX HpenapariB BHUJJIEHHS AaKTUBHUX (POPM KHCHIO HeE
BUKJINKA€ OKWCHEHHS JIMiAiB, THUM CaMHUM CIOPHUSIOYH TMpoIllecaM poCTy 1
YTBOPEHHIO OIYHUX KOpPEHIB. 32 BUCOKMX KOHIIEHTpAlld TyMIHOBUX pPEYOBHH
IPOCIIAKOBYETHCS BUCOKA HIBUAKICTH BUIIICHHS aKTUBHUX (OpPM KHCHIO, IO
NPU3BOJUTh JO0 OKHCHEHHS JIIMIAIB 1 HETaTUBHO BIUIMBAE Ha PICT W PO3BUTOK
kopeHiB. OTXe, Ha HOPMHM BHECEHHA T'YMIHOBHX IIpemnapariB, $Ki 3a3HavyeHi
BUPOOHUKOM, TIOTPIOHO 3BEPTATH OCOOJIHBY yBary.

MiHepanbHe >KUBJIEHHS BKJIIOYA€ MPOLIECH MOMIMHAHHSA MIHEpAJIbHUX 10HIB
13 30BHIUIHBOTO CEPEIOBHUIIA, IXHE 3B'A3YBAHHS I TPAHCHOPT MO KIITHHAX 1
TKaHMHAX JI0 MICI[b MOXJIMBOTO CIOKMBaHHA. 3 TPYHTY MIHEpaibHI E€JIEMEHTH
NOIIMHAIOTECS Yy BUIIAJI KaTiOHIB Ta aHioHiB. HaaXxomxeHHs e€JIeMEeHTIB
MIHEPAIBHOTO JKUBIEHHS B POCIMHY 3IIACHIOETHCS 3@ JOIMOMOTOI0 CHUCTEMH
KaHAIIB, PO3MIIIEHUX Ha MeMmOpaHi KIITHH KopeHs. [loTparmisioun B KIITHUHY,
€JIEeMEHTH OepyTh y4yacTb y MeTaloumi3Mmi B (popMi BUIBHUX 10HIB, 3B'SI3yIOTHCA 3
OpPraHIYHUMU CIIOJYKaMH, HE 3a3HAI0UYH NP [IbOMY HISIKUX 3MiH, BKJIIFOUAIOTHCS 10
CKJIaJly OpTaHiYHUX CIONYK TUIBKH TICIA PALYy OKHCIIOBAIbHO-BITHOBHUX
IEPETBOPEHb.

HesBaxatoun Ha Te, 110 B pOCIMHAX MOXHA 3HAWTH Mailke BCl €JIEMEHTH
Tabnuiyl  MenpeneeBa, JUIIE HEBEIWKAa KUIBKICTh 3 HHUX KPUTHYHI IS
KUTTESUTBHOCTI.

Opni€ero 13 OCHOBHUX BJIACTUBOCTEM T'yMIHOBHX PEYOBMH € BIUIMB Ha
01040CTYIHICTh MOXUBHUX peYOBHUH. Lle HanpsMy MOB’S3aHO 3 iXHBOIO 3/IATHICTIO
yTBOPIOBAaTH KOMIUIEKCH 3 KaTiOHAMH METaJliB, IO BIUIMBA€ Ha O10JOCTYIHICTb
MIKPOEJIEMEHTIB 1 MaKpOEJIIEMEHTIB, 0COOJUBO 3a JNe(PIIUTY MOKUBHUX PEUOBHUH.
[Ipsimi  edexktu aii TyMIHOBHX pEUOBMH Ha POCIMHH TMOSCHIOIOTHCS — SK

HecnenudIYHUMHU, Tak 1/abo crenudpiyHUMH JOKAIbHUMH e(peKTaMu T'yMiHOBHUX
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pedoBUH Ha MeMOpaHu pocnuHHUX KmThH. Crnenudiuynuit nokansHuit ['P-edexr
BKJTIOYA€ MOTJIMHAHHS TYMIHOBUX PEYOBUH B POCIHHH.

3a 00poOKH TYMIHOBUMH pEUYOBHHAMH BiIOYBA€THCS MPHUIIBUAINICHHS
normuHanHg N 1 NO3, mo npu3BOAuTh 10 30UIBIICHHS 3arajlbHOr0 BMICTY
xjopoduTy B JIUCTKAX, MOKpAIICHHs OOMIHY a30Ty 1 CUHTE3y OLJIKiB, I1JBUILICHHS
IIPOHUKHOCTI MeMOpaH, MOTIMHAHHS KUCHIO 1 (hocdariB, AUXaHHSA 1 POTOCHHTE3Y
Ta TIOJOBKCHHS KOPEHIB.

BuxumioueHHst Oyab-KOTO €JIEMEHTY MIHEpajJbHOTO JKHUBJICHHS HEraTUBHO
no3HadaeTbcsa Ha (orocuHTe3i. OCOONMBO BaXKIIMBI Taki eleMeHTH sk docdop,
MarHii, 3aii3o, Mapra”elb, Miib, Kamiil 1 a3oT. I[li emeMeHTH mNpuUMalOTh
6e3nocepenHio yuactb B ¢porocuntesi. Kamit aktuBye nporecu hocoputoBaHHs
1 Oepe ydyacThb y BIAKPUTTI MpoauxiB. MarHiii BXOAUTH N0 CKJIaAy XJIOPOQiTiB,
aKkTUBYy€ peakiii kapOokcuiatoBaHHs 1 BiHOBIeHHS HAJI®D. 3anizo norpibHe s
cuHTe3y xJjopoduniB. Mapranenp O6epe y4dacth y (oTOpo3kiagaHHI Boau. Miab
BXOJUTh JI0 CKJaAy IUIACTOLIaHIHIB. A30T HEOoOXimHuM s ¢dopMyBaHHS
MITOXOH/Ipiii Ta YTBOPEHHS MIrMEHTIB.

3a KOpeHeBOi OOpOOKM POCIWH TYMIHOBI 1 (PYJIBBOBI KHCJIOTH CIPHUSIOTH
NONIMHAHHIO 3ajl13a. 3ajli30 € OJHUM 13 0OMEeKeHUX (AKTOPIB y I'PYHTI, OCKUIBKU
3aJ1i30 JIETKO OKHCHIOETHCS 1 TIEPETBOPIOETHCA Ha 1piKy. Ilicis okucHeHHs 3ami30
CTa€ HENOCTYHMHUM I POCIMHM, aje T'yMIHOBI 1 (DyJbBOBI KHUCIOTH HE JIUIIE
30epiraloTh PO3YMHHICTH 3aii3a, a 1 CTUMYJIOIOTH KIITHHHI MeMOpaHu OUIbII
e(eKTUBHO TMOMIMHATU 3aJ1130. 3alli30 € Karaji3aTopoM BHPOOHHIITBA XJIOPO(Diy,
TaK SIK POCIMHHU MONIMHAIOTH OUIbIIE 3ai1i3a, BOHU BUPOOJISAIOTH OUIbIIE 3€JI€HOTO
HITMEHTa, SKUW aKyMylJllo€ CBITJIOBY €HEprito mis cuHTe3y uykpy. Llykpu
POCIIMHAMHM BUKOPUCTOBYIOTHCS JJISL POCTY 1 PO3BUTKY Ta BUAUISIOTHCS KOPEHSIMH 1
CHOKMBAIOTh PHU30C(HEPHUMH MIKPOOPraHI3MaMH, IO TAaKOX CIIPUSE POCTY
POCIIHUH.

[linBuienHs norvHaHHS (ocopy 3a paxyHOK TyMIHOBUX PEUYOBUH
OB’ 3aHO 13 3amo0iranHaM ¢ikcaiii pocopy B IPYHTI 1 YTBOPEHHSIM KOMIUIEKCIB

rymodocdariB, K1 JIETKO 3aCBOIOIOTHCS POCIMHAMU, 110 BHKJIUKAE IT1IBUIIICHHS
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BMICTYy acKOpOiHOBOi Kucnot, (ocdopy, aMiHOKMUCIOT Ta OLIKIB, IYKpIB Ta
NOKpAIIeHHs. SKOCTI (MPY>KHOCT1) IUIONIB, 30UIbIIEHHS BEreTaTMBHOI MacH Ta
TUTONT JINCTKIB, CTUMYJTIOBAaHHS POCTY KOPEHEBOI CUCTEMU, 3MIITHEHHS KIIITHHHO1
CTIHKM Ta  aKTHBallli TPUPOJHUX  3aXUCHUX  pEaKIliid, 3aXHCT  BIJ
Y®-BUNpoMiHIOBaHHS Ta aKTUBAL[I}0 aHTUOKCUJAHTHOI CUCTEMH.

[TigBoasun MiJICYMOK MOXKHA BIICBHEHO CKa3aTH, IO T'YMIHOBI PEYOBHUHH
NPOSIBISIIOTh  PICTCTUMYJIOIOYY JIif0, SKa TOB’S3aHa 13 OCHOBHUMH MPOIlECaMU
poCIUH — JAUXaHHSAM, (OTOCHHTE30M, HKUBJICHHAM. [yMIHOBI PEYOBHHHU
MOCWJIIOIOTh JIMXaHHS POCIIUH, 3aB/ISIKA YOMY YTBOPIOETHCA Ta 3aI1acaeThCs OUTbIIE
eHeprii y pociuH. ['yMiHOBI pEYOBHHU CTUMYJIOIOTH HApPOCTAHHS BETE€TAaTUBHOL
Macu POCIWH Ta JUCTKIB, B PE3yabTaTi 4YOTO 30LIBIIYETHCS MPOMYKTUBHICTH
dboTocuHTE3Y, 1 3aBASKU LIbOMY MOXHA BU3HAYUTH PO3MIP MallOyTHHOTO BPOXKAIo.
Bonu mpuitmMaroTh y4acTh B aKTHBAIlil CHHTE3y OKCHAY a30Ty, SIKHH B3a€MOIE 3
peryasiTopaMu poCTy POCIHMH, IO CIPHUS€ HAPOCTAHHIO KOPEHEBOI CUCTEMHM, Ta
H1BULIYIOTh KO€(PILIEHT 3aCBOEHHS €JIEMEHTIB KUBJICHHS.

Konomieyw FO.B., 00kmop cinbCbKo20Ch00apCoKux HAyK, O0YeHm,
Hayionanvhuii ynisepcumem 6iopecypcie i npupoookopucmyeanHs Ykpainu,
byyenko JI.M., kanouoam 6ionociunux nayx, ooyenm, Incmumym mikpo6ionocii i
gipyconoeii im. /I.K. 3abonomnoco HAH Yxpainu

Onybnixosaro 6 scypuani «AepoEnimay

E®EKTUBHE BUKOPUCTAHHA C.-I. BIAXOAIB TA BIOMACHU

HectpumHe miABHILEHHS BapTOCTI €HEPropecypciB, HadTu, BYruuis Ta
IPUPOHOTO Ta3y BeIe JI0 3pOCTaHHS Tapu(iB Ha €JIEKTPOCHEPTitO 1 IMiIBUIICHHS
BapTOCTI KOMYHaJbHUX Mochyr. IlepeBaxkHa KUIBKICTh ICHYIOUMX MYHIIMIAIBHUX
KOTEJICHB MPAIIIOE MMOKH 110 Ha MPUPOJHOMY Ta3l, I[iHa SKOTO 3HAYHO BUIIE Tapudy,
SIKUW BCTAHOBJICHUM NIl HACENIEHHs, a 30UTKHU MIANPUEMCTBAM MOKPHUBAIOTHCA 32
paxyHOK OromkeTHuX cyOBeHIi. COTHI CUIBCBKMX HACEICHUX IYHKTIB,
CUTBCHKOTOCTIOJIAPCHKUX — MIANPUEMCTB Ta  (PEpMEpPChKUX TOCIOIAPCTB  IIIE

HEJI0CTATHbO 3a0€3MeUeHl EJIEKTPUYHOI0 Ta TEIIOBOIO €HEepri€ro. ICTOTHO Takox
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30UTBIIYETHCSI YacTKa EHEPropecypciB B COOIBAPTOCTI MPOMHUCIOBHX TOBapiB,
CLIBCHKOTOCIIOJAPCHKOI CUPOBUHU Ta MPOAYKIII.

BusnaueHHs Ta HVISIXM BUPiLIEHHS MP00OJeMH

JUist BupilIeHHS AaHUX NpoOJIeM eKclepTaMHu Ta HAyKOBLSIMH BEIEThCS
AKTUBHUHN TOIIYK €(QEeKTUBHOTO BHKOPHUCTAHHS albTEPHATUBHHUX IMOHOBIIOBAHUX
Jokepen eHeprii. OJHIEI0 3 HAMNEPCHEKTHBHIIMINX CKIIAJIOBHX BITHOBIIOBAILHOT
EHEpreTUKU CcTae OloeHepreTHkKa, 3aCHOBaHA Ha BUKOPHUCTaHHI eHeprii Olomacu,
CHOXHUBAHHS $KOI HE MPHU3BOAUTH A0 MIACHICHHS NIOOAJBHOTO MapHUKOBOTO
edekry. Y 3B'SI3KY 3 LKUM HEOOXIAHHI PO3BUTOK BCIX MOXJIMBUX HAIPSMIB
O10€HEpPreTHKHU 3 ypaxyBaHHSAM HasBHUX NPUPOJHUX PECYPCIB Y PI3HUX PEriOHAaX.
Opnak 1mpu  I1bOMY TIOBMHHA  3JIIACHIOBATHCH  Ppi3HOOIYHA  e(eKTUBHA
TEXHIKO-CKOHOMIYHA OIllHKa TiepeBar Ta HEJOJIKIB PI3HMX TEXHOJOTIH
BUpPOOHMIITBA OlomMacH, MNepepoONsHHS ii Ha OlomaJuBO 1 MOAANBIIOrO HOro
BUKOpHUCTaHHS. B yMOBax mocTiHOTO MOAOPOKIAHHS BUKOITHUX BU/IIB MAJIUBA, K1
€ OCHOBHUMHU ISl TEIJIONOCTAUYaHHS MEPEBAXKHOI OUIBIIOCTI 00’ €KTIB OIOIKETHOT
chepu B VYKpaiHi, HAA3BUYAWHO aKTyaJIbHOTO 3HAUYCHHS HAOYJIO TMHTAaHHS
mudepeHIiioBaHOTO BUOOPY EHEpPreTMYHOro oOJaJHaHHS Ta BUKOPUCTAHHS
MICLIEBHX BHUJIB EHEPTOPECYPCIB B CUIbCHKIN MicLeBOCTI. Lle moB'sa3aHO HE TIIBKH 3
HapocTarouuM AeIUTOM BYIIICNEBOI CUPOBUHHU, a ¥ 3 MpoOIeMaMH EKOJIOTii,
OCKIJIbKM 3TOPSIHHS TajiiBa CYNMPOBOKYEThCS BUKUIAMHU B atMocdepy 3HAYHOI
KUTBKOCTI TIKIJJTABUX PEYOBHH: OKCHIIB a30TY, BYIJICIIIO, CIDKH Ta iH.

3 omisqy Ha Te, 10 PO3BUTOK MICLIEBOI KOMYyHAJIbHOT €HEPreTUKH BUMAarae
3HAYHUX BUTPAT, TEMIH 3POCTAHHS Tapu(iB Ha €IEKTPOCHEPrito 1 BapTicTh ['kan
TEIUIOBOI eHeprii OyAayTh 301IbIIyBaTHCS, HE3BAXKAIOUM HA 11 pyuyHE pEryIroBaHHS
Ta cTpuMyBaHHs. [Iporao3u cTBepKyI0Th, 110 10 2020 poKy OuiKyeTbcs AehIIUT
€HEProNoTYKHOCTEH NPAKTUYHO MO BCIM Tepuropii YkpaiHu. Y ToH ke dyac, y
3B'I3Ky 3 TMOJIMIICHHSIM €KOHOMIYHO1 CHUTyaIlii B KpaiHi, MPOCTEXKYEThCA CTiiiKa
TEHJEHIIs A0 30LIbIIEHHS BUPOOHUITBA 1 ciokuBaHHA eHeprii. [lopsan 3 mum, B
arpapHO-IPOMHCIIOBOMY KOMILJIEKCI, JTICOBIM Ta IepeBOOOpOOHIN Tanmy3i iCHye Ta

KOXKEH PIK HAKOIUYYEThCS 3HAYHUHN MOTEHINal BIIX0A1B PI3HOMAHITHOT OpraHIgyHO1
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CUPOBHHH: 3aroTiBisi 1 00poOKa JepeBUHM (HENIKBI/IHA JIEPEBUHA, BEPIIKH, CyUKH,
MHi, OOpI3KH, THpPCa, CTPYXKKa), B CIILCHKOMY TOCIIOJAPCTBI - COJIOMa 3€PHOBHUX
KyJbTYyp, TOJIOBa, cTe0Na, KaYaHU KyKypyaA3H, JYLIINUHHS Ta cTeOla COHAIIHUKA,
BIJIXOJIM TEPEepOOKU JILbOHY Ta IHINA OpraHIYHAa CHPOBHHA, K1 HA JaHUN Yac HE
J0CTaTHBO €(PEKTHBHO BUKOPUCTOBYIOTHCS, aje€ MOXYTh OyTH BUKOpPUCTaHI AJIs
BUPOOHHUIITBA TEIUIOBOI Ta eIeKTPUIHOI eHeprii. [LIBuake moripmeHHs eKoaoriaHol
CUTyalli 4Yepe3 HAKONMWYEHHS BIAXOAIB B PI3HUX Taly3sX MPOMHCIOBOCTI,
CLIBCHKOMY TOCTIOAAPCTBI, KOMYHAIBHOMY CEKTOP1, B TOMY YHCJIl Ha CTalllOHAPHUX
1  HECAHKIIIOHOBAaHWUX  3BaJMINAX, BHUMAarae  pilIydyoro  BIPOBAIKECHHS
NEPCHEeKTUBHUX METOAIB yTumi3aulli BigxoAiB. B VYkpaini Hapa3i HeEOOXITHO
BUKOPUCTOBYBATH TEXHOJOTII 3 HHU3bKMM TEXHOT'€HHUM HaBaHTAKEHHSIM Ha
HABKOJIUIITHE CEPEOBUIIE, TOMY IO ICHYIOYl TEXHOJIOTIi MatOTh HA HhOTO 3HAYHUI
HETaTUBHUI BILIWB.

Aka anbrepHaTuBa?

OnHuMH 13 IEPCIIEKTUBHUX Ta €EKOHOMIYHO OOTPYHTOBAHUX JJIs CIIATFOBAHHS
OpraHiyHOi CHPOBHHM € Ta30T€HEpaToOpHi Medyi, TeIJIOreHepaTopu Ta
TBEPJONAIMBHI MIPOJTi3HI KOTJIM, IO MPalIOIOTh 3a MPUHITUIIOM IIpOIi3y Ta
razu(ikanii 3 MOXIMBICTIO OTPUMaHHS JELIEBOI TEIIOBOI eHeprii. OTpumane
TEIJI0 BUKOPUCTOBYETHCS B KOMyHAIBHOMY Ta CUIBCHKOMY TOCHIOJAPCTBI Y PI3HOMY
TEXHOJIOTIYHOMY TIPOMHCIIOBOMY YCTaTKyBaHHI, CHCTEMaxX OIaJeHHS, Tapsdoro
BOJIONIOCTAYaHHS MPOMUCIIOBO-BUPOOHNYMX MPUMILIEHD 1 TOCHOAAPCHKUX CIIOPY/,
B CYLIWJIBHUX KamMepax, TeIUIUIISIX TOLIO.

Buxopuctanns OiomMacu Ta  OpraHiyHMX BIAXOMAIB B  3BHYANHUX
CHEpreTUYHNX YCTAaHOBKAX Ta TBEPOMAJMBHUX KOTIaX MPSMOTO CHATIOBAHHS
OPU3BOAUTHh 0 YCKJIQJHEHHS KOHCTPYKIIM MoAayi, TOMKOBUX MPUCTPOIB 1
30LIbIIEHHS iX rabdapuTiB, IO TMOB'S3aHO 3 HU3BKOK >KAPOCTIMKICTIO METaJEBUX
TpyO, Ta iX MIBUAKUM BHUXOJOM 3 €KCILITyaramii. TpyaHOIIB, 110 BUHUKAIOThH MIPU
CHAJIOBaHHI IIEJIIOJI03HOT CHUPOBMHHU, MOXHA YHUKHYTH 32 PaxyHOK TEPMIYHOT
nepepobKkn 6GioMacH B Ta3oNoOfiOHHMI eHeproHociii. MmeThcs mpo OTpHMAaHHS

CHMHTE3-Ta3y B Tporeci rasudikaiii OioMacm Ta OpraHiYHMX BiJIXOMIB.
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BuxopucrtanHs HOBUX TEXHOJOTIH Ta €HEPreTUYHOTO OOJIaIHAHHS MPH MEepepoOITl
1 xr Giomacu gae MOXUIMBICTH oTpumaru 1,5-2,0 M3 cuHTe3-rasy, SKUH MOXKHA
BUKOPHUCTATHA [JIi OTPUMAHHS TEIUIOBOI Ta ENEKTPUYHOI eHeprii. 3a OIIHKOIO
eKCIEPTIB Ta HayKOBIiB, Omu3bko 50% crnokuBaHOi eHeprii B YKpaiHl MOXYTb
OyTH 3aMileHl NUIIXOM BHUKOPUCTAHHS MAJMBHUX BIAXOAIB B KOMYHaJIbHOMY
TOCIIOIAPCTBI Ta C.-T BUPOOHUIITBI, a me 50% 3a paxyHOK creriaibHO BUPOIICHOT

O6iomMacu 610€HEPTeTUUHUX KYJIBTYD.

lNasudikariss opraHiyHOi CHPOBHHU — 1€ OTPUMAHHS CHHTE3-Ta3y TIiJ

BIUITUBOM BHUCOKHX TEMIIEpaTyp, KaTajai3aTopiB Ta 1HMMX (PI3UYHUX, XIMIYHHUX 1
Oiomoriunmx BIuBIB. CHHTE3-ra3 MOXXHa €(EKTUBHO CIAJIOBaTH B Ta30BUX
najgbHUKAX MPHU XOPOIIii opraHizailii Mpoiiecy TOpiHHSI, a TAKOK BUKOPUCTOBYBATH
B TOINKax /Jisg CHAJIIOBaHHS Ta3onofiOHOTrO TajuBa B KOTEJIbHHUX arperarax i
yCTaHOBKaxX. 3HAYHOIO NIEPEBArO0 CHHTE3-Ta3y B MOPIBHSIHHI 3 TBEPAUM MATUBOM €
MOXJIUBICTh BHUKOPHUCTAHHS MOro B Ta30BUX TypOiHAX i BUPOOJICHHS
€JIEKTPUYHOI Ta TeIIoBOI eHeprii. [a3udikamis HalyacTilie MOPOBOAUTHCA Y
BEJIMKUX TPOMHCIOBUX Ta30reHeparopax B KHIUIAYOMY IHapi MpU HecTadl
okucioBada. KoHCTpyKIli ycTaHOBOK i Ta3udikaiii pi3HUX BHU/IB MaJIUB
BIJIPI3HSAIOTHCS, ajie He NPUHIHUNOBO. OCHOBHUM IMpOIECOM MpH Tasudikarii €
mipoJii3 — Ie XIMIYHUN MpoIec PO3KIaJaHHSI OPraHidHOi CKJIQJHOI CHOJYyKH Ha
MPOCTIII CKJIQOBI MiJi BILIMBOM BUCOKUX Temriepatyp (500 — 850° C) 1 mig vac
BIJICYTHOCTI OKuCHiOBada. [liponi3 y mpuCYyTHOCTI BOASHOI Mapu HA3WBAIOThH
rigponipoiaizoM. B pe3ynbrari miponizy MOXyTh OyTH BUAUICHI TBEPAl, PIAKI Ta
ra3zonofioHl NpOAYKTH MPU HOPMAIBHUX YMOBAX PEUYOBHUHH, 3TiJHO y3arajibHEHOI
dbopmynu: BM + tero = C (BymiucTa pedouHa) + cmonu + CO + CO2 + H2 + H2
O + CH4 + CnHm. I'azonoaiOHiI TpOAYKTH MIpOJi3y SIBISIOTH COOOK0 ras, 10
mictute CH4 , CO, H2 , Qup = 10-15 M]Jx/M3 , Buxig go 70% Big Macu cyxoi
CUPOBHHU TMPU BHUCOKOTEMIIepaTypHOMy mBHUAKOMY miponizi. KK mipomizy
ctaHoBUTH 80-90%. Bci po3misiHyTI pouecu OTpUMAaHHS CHHTE3-Ta3y 3 OPraHiuHol

CUPOBHHM MOYKHA PO3IUIMTH 32 TAKUMH CTaJISIMU: TIOTIEPEIHS MiATOTOBKa H6ioMmac,
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CHAJIOBAaHHS 4Yepe3 YTBOPEHHS CHUHTE3- raszy; OTPUMAHHS BHCOKOIMOTEHIIIIHOT
TEIJIOBO1 €HEePrii.

ATnbTepHAaTUBHI TEXHOJIOTii BHUPOIIYyBaHHS Ta TMEpepoOsIHHS OloMacu
JI03BOJISIIOTH CTBOPUTH HOB1 BUPOOHUIITBA 1 poOOU1 MICIISI B CIITbCHKIM MICIICBOCTI,
Opyd YOMY 3HA4HO 3OUIBIIMTH MOJATKOBI HAAXOXKEHHS B MICLIEBl OIOIKETH.
BukopucranHs B SKOCTI TajuBa CUIBCHKOTOCIIOAAPCHKUX BIJIXOIIB J03BOJIHTH,
OKpIM OTpUMaHHSl JIelIeBOI €Heprii, 3HU3UTU BUTPATH HA IX YTUII3allilo.
BuBinbHEHHs Tpolel, MpU3HAuYeHUX Ha 3aKyIMiBIIO 1 Ha JTOCTAaBKY €HEPrOHOCIIB,
HAJacCTh MOXJIMBICTH MEPEPO3MNOAUTY CTarei OMOMKETYy Ha KOPUCTh COIliadbHOI
chepu.

lasudikamiss Oiomacw Ta OpraHiyHUX BIAXOMIB € €(EKTHBHOIO Ta
npuBabIMBOIO TUM, IO JO3BOJISIE OTPUMYBATH EKOJOTIYHO YHKCTE MaluBO Ta
€HEProHOCli 3 HU3bKOIO COO1BaPTICTIO.

Cepen BITUM3HSHUX BUPOOHUKIB OONamHaHHA 751 €(hEKTHUBHOI MEepepoOKH
O6iomacu MokHa Bim3HauuTH HactynmHuX. TOB «CioHay, 1m0 30Kkpema BHPOOIISIE
ra3oreHeparopHy Imid 3 BOASHUM TeriooOMinanKoM Moxeni CYII-BT 8§0M
notyxHicTio 80-100 xBT. Bona mnpusnadeHa s yTwiizaiii MpOMHUCIOBUX
noOyTOBUX BIJAXOMIB Ta CHAJIOBaHHS NAJUBHOI TPICKU 1 MOApiOHEHOI OioMacu
010€HEPTeTHYHUX KYJIBTYD.

Gazdream — BUPOOHHK Ta30T€HEPATOPHUX TBEPAOMAINBHUX YTHIII3aTOPHUX
nedel (KOTJIIB) TETUIONPOAYKTHBHICTIO 10 2 MBT, mo mpaioroTs Ha Biaxomax
nepeBooOpoOKHu, ToOyTy, arpapHoi IPOMHMCIOBOCTI Ta HE NOTPeOyrOTh
nonepeaHboi MAroToBKU. Bomoricte mnamuBa wmoxe pocaratu  75%. B
ra3oreHepaTOpHHUX IMevax MOXKHA YAaCTKOBO CIaOBaTH (yTHIIi3yBaTH) MOOYTOBI Ta
MIPOMMCIIOB] BIIXOAW Oydb-sKOi1 (pakilii, BOJIOTOCTI Ta SAKOCTi. YHIKQJIBHICTh Ieul
NOJISATA€E B TOMY, IO BOHA HE NOTpelye NepeHaIallTyBaHHs M1 p13H1 BUAN MaJIUBA.

Y cTpykTypi c00iBapTOCTI BUPOOHUIITBA MPOAYKIli €HEpreTHYHa CKJIaJ0Ba
Ma€ TMepeBaKHE 3Ha4YeHHs. ToMy 3 ypaxyBaHHSM PI3KOTO MOJOPOXKYAHHS 1
nedinUTy BUCOKOKAIIOPIMHUX €HEPTrOHOCIIB HA OCHOBI BUKOIHHX ITaJIUB BUHUKJIIA

HEOOX1THICTh CTBOPEHHS TEXHOJIOTIN 1 YCTaTKyBaHHS JJIsI OTPUMaHHS TEIJIOBO1 Ta
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CJICKTPUYHOT €HEeprii 3 MOHOBIIOBAHUX 1 MICIIEBUX BHJIB MaJnBa (BIAXOAU C.-T.
BUPOOHUIITBA, MPOMHUCIOBI  BIAXOAM, Olomaca cChHeliadbHO  BHUPOIICHUX
010€HEepPTeTHYHUX KYIBTYp), BapTICTh SKHUX 3apa3 MPHUOIU3HO B 4-6 pa3iB HIDKYE
BapTOCTI HA(TOMIPOTYKTIB.

I'ymenmux M.A. k.c.-2 Hayk, c.H.c.
Inemumym 6ioenepeemuunux Kyiomyp i YyKkpoeux 0ypsKie
Onybnixosaro 6 scypuani «AepoEnimay

BIOJIOI' I, 3/IOPOB’SI TA POAIOYICTDH IPYHTIB - 3AIIOPYKA
YCHIXY BUCOKOI BPOXKAWMHOCTI TA AKOCTI TPOXYKIIII

3aBKAM  aKTyallbHUM i1 (epMepiB € TMONIyK CHOCO0IB 3MEHIICHHS
HEMpSAMUX 3arTpar 3 OJHOYACHUM 30epekeHHSIM al0o 30UIBIICHHSIM BpOXKAKO Ta
SIKOCTI HOro KIHIIEBOI MPOYKIIii, YOTO0 JOCSTHYTH HEMPOCTO B CyYaCHUX YMOBax
NOTEHIIHOT 3arpo3u arpoekocuctemi. lle 3yMOBI€HO THUM, MO TPOMHUCIOBE
BUKOPHUCTAHHS XIMIYHUX JOOpPHB, X04 1 JOMOMOIIO 3JIMCHUTH «3€JIeHY
PEBOJIIOLII0», MPOTE IXHE 3aCTOCYBAaHHS MEPIOJIMYHO BHUKIMKAE 3a0pyIHEHHS
I'PYHTOBHX Ta MOBEPXHEBUX BOJ, TUM CAMHM CTBOPIOIOYHU 3arpO3y TOKCHYHOCTI, SIK
s hepMepiB, Tak 1 s ciokuBadiB. Came 111 mpoOiemaruili Oyiia mpucBsSYeHa
KOH(EpeHIlis, B SKIA B3SUIM y4acTb aMEPUKAaHChbKI Ta YKpaiHChKI HAyKOBLI M
arpoeKcrnepTH.

HaronyiiTe rpyHT, 201 J0NIOMOITH iiOMY HArOAyBaTH BPOKAH

Creniamict 13 pomrouocti rpynTiB Hin Kinci, sixkuit € BracHukom «Kinsey
Agricultural Servises, Inc.», mo cnemiamizoBaHa Ha YIPaBIiHHI POIIOYICTIO
IpyHTIB 3 1973 poky, npe3eHTyBaB «CHCTEMY pOIIOYOCTI I'PYHTIB AJbOpexTay.
Joktop Binmbsim AnbOpexTt 3aknukae: «BuBuaiite mpupoigy, a HE KHUKKH IPO
npupony...», 1 gomae: «Haromyiite rpyHT, abu JOMOMOITH WOMY HaroayBaTu
BpPOXKAI.

[Iporpama ympasninag rpyHTamu Hima Kinci 06a3oBaHa Ha cucremi
30aradeHHsl IPyHTY TMOXKMBHUMH PEYOBHHAMH JJIsl TPABHILHOTO BHUKOPUCTAHHS

IPYHTY Ta pOCIUH, SKI Ha HBOMY pOCTYTb, BHUKOPHUCTOBYIOUH XIMIIO JIJIs
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KOpUTYBaHHS (DI3UYHOI CTPYKTYpPH IPYHTY, 3 METOIO0 30araueHHs WOTO XIMIYHOTO
CKJIaly Ta 3 METOI0 KOPEKTHOTO 3a0e3MeueHHs] POCIUH MOXHUBHUMH PEYOBUHAMHU.
Takox cuctema mepeadavae BIUIMB Ha XIMIYHHUI CKJIaJ IPYHTY Ta, SK HACIIJOK,
3MIHY Ta KOperyBaHHs Horo (i3M4HOi CTPYKTypu. TakKMM YHMHOM, CTBOPIOIOTH
CHPUSTIMBI YMOBH JIJISl PO3MHOKEHHS Ta PO3BUTKY O10JIOTTYHOI CKJIaJJOBOI IPYHTIB.
Te, mo Hiny Kinci Ta xommaHii HaJCWIaOTh 3pa3KH TIPYHTIB JJIA aHAI3y Ta
pexomenpartiii 3 75 kpain (nepeBaxkno CIIA, Kananu, Asctpainii, HoBoi 3enanii,
[lienennoi Adpuku, Benukoi bpuranii, Himeuunmnu, Asctpii, Ppanmii Ta
MekcuK#), TOBOPUTH TIPO PE3YIBTATUBHICTH 3aCTOCYBAHHS HUM CYyYaCHUX METOIMK
Ta 3ac001B B arpOHOMIi.

CporoaHi, B 4ac HayKOBO-TEXHIYHOTO MPOrpecy, BUHAXO/IB Ta 1HHOBAILIINA He
€ CKJIQJHUM 3allOBHUTU OJHOYACHO BCl HEAOCTayl IPYHTY, MIPOTE 1€ AYy>KE OPOro.
3aBnaHHs BY€HUX, (axiBLIB 1 BUPOOHUKIB POCIMHHOI MPOAYKIIi MOJATaE B
MIHIMI3allli 3aTpaT Ha BUPOIILYBaHHS ClICHKOTOCIONAPCHKUX KYIBTYp, a OTXKE i
MIJBUIICHHS EKOHOMIYHOT e(EeKTHBHOCTI Trally3l CLIbCBKOIO TOCMOAApCTBA B
IOMY.

bionoriss Ta 340poB’s TIPYyHTIB, IXHIH XIMIYHHMH CKjJaJ OLIBIIO MIPOIO
3QJIEKUTh BIJ MIIKUBICHHS O10CTUMYJIATOpPAMH JJI TPYHTOBUX OPTraHI3MIB 1
pociuH. [{iHoBa momiTHKa 10OpWB HA CHOTOAHIIIHHOMY PUHKY XOY 1 KOHKYPEHTHA,
npote 6araro gpepmepiB BIIMOBISIOTLCS BiJl HUX Y€pe3 Te, 110 OUIBIIICTh 3 HUX HE
TUIBKM TOKCHYHI, a W pgoporoBapTicHi. Tomy, moTpiOHa anbTepHATHBA UM
noOpuBaM 1 JOCBiJ MPOBIAHMX KpaiH 3 PO3BHHYTHUM 1 MPOTPECHUBHUM arpapHuUM
CEKTOPOM Yy BHUpIIICHHI WX MpoOJeMHMX nuTaHb. OIHE 3 TakUX pIlIeHb —
IpeCTaBlIeHnd Ha KOH(pepeHIlli, HaTypaabHul, pinkuil 6locTumymnsaTop VitaZyme
(Bitazum) — a1 TpyHTOBHMX OpraHi3MiB 1 POCIIHH, [0 MICTUTh HU3KY O10JIOTTYHHX
aKTUBATOpIB, fKI € TNOOIYHUMHU MPOAYKTAMH 3alaTEHTOBAHOIO MPOLECY
dbepmenTarlii. B oCHOBy HHMX aKkTUBHMX PEYOBHH BXOASATH (PEPMEHTH Ta IHIII
NOTY>XHI CTUMYJISTOPU POCTY, Taki sIK OpacHMHOCTEpOiAu, BITaMiHM Trpynu B,

TPUKOHTAHOJ Ta I1HIIII.
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Bitazum — 4u He €qUHUN CTUMYJISTOP POCTY, SAKUN BIIHOBIIOE IMYHITET
pPOCIMHU Ta POMIOYICTh IPYHTY, 3aBISKHA 30UIBIICHHIO KIUJIBKOCTI KOPHUCHOI
mikpodopu. IlepeBara Bitasmmy Haag TpoAyKTaMH HA OCHOBI TyMariB 1
aMIHOKHCJIOT, 1ie OUTbIN TpuBaja ais mcis BHeceHHs (He 10-15 m16, a came 60-80
110 Ha 03uMHUX 1 paHHIX sgpux Ta 90-100 110 Ha Mi3HIX APUX KYJIBTYpax).

Bitazum  30iibllye  TPOAYKTHUBHICTH  TEXHOJIOTIM  BHPOIILYBaHHS
ClIbChKOTOCTIONApChkuX  KyiabTyp Ha 10-20% Tta 3abesmnedye J07aTKOBE
HaaxomkeHHs 30-60 kr/ra 6ionoriunoro aszoty. OTxe, 3acTocyBaHHs Bitazumy B
TEXHOJIOT1i BUPOIILYBaHHS 03UMOi Ta SPOi MIIEHUIIl TapaHTyEe OTPUMaHHS 3epHa 3 —
1-ro xnacy sikocTi. BiTazum 3acTOoCOBYIOTH A1 00p0oOKU HaciHHA B HOpMi 0,5-1 /T
Ta Jy1s1 00poOKHU pociuH HopMoto 0,5-1 i/ra.

Bukopucranus  VitaZyme y  KOMIUIEKCHIM  CHUCTeMi  KepyBaHHS
CUIBCHKOTOCIIOJAPCHKUM BHPOOHMIITBOM JIONOMOXKE (epMepy MNOAOJIATH HHU3KY
BUpOoOHMUMX Tipobiem. Lle He momymicTchke racio, el 010CTUMYISATOP BXE BCTUT
3apEKOMEH/IyBaTu cebe Ha arpapHOMY PHUHKY HAIIOi KpaiHW, SIK JOCTYHMHHUH Ta
edexkTUBHUN HaTypaipHui mpemapar. [Ipo mo cBimyath BIATYKH B TOMY YHCHI 1
NPUCYTHIX Ha KOH(epeHIi KepIBHUKIB, BIIACHUKIB, IUPEKTOPIB, (axiBIiB 1
arpOHOMIB IPOBIAHUX arpapHUx (pepMepChbKUX rOCHOJAPCTB YKpAiHU, Cepel SKUX
Uepkacbka mociigHa cTaHilis OlopecypciB, MPHUBATHE CUIbCHKOTOCIIONAPCHKE
nignpueMctBo  «Anbda-Arpo»  (Xepconceka 001.), TOB  «3naroma»
(KipoBorpaaceka 001.), @' «®opBapa» (Jlyranceka o6i.), CTOB «borganiBchke»
(Uepxacwvka 001.), 3AT «HBT VYpoxaii» migpo3nin HXII, xommanis «Kepuemy,
COI" «3omota ociab» (Oxecbka 00J1.) i 1HILII.

IHoTpeda pociuHH Yy MAKPO- Ta MiKpOeJieMeHTax

«l'onylite CBii TpyHT, 00 II€ €IWHHMN IUIYHOK POCIHHH», TaK 3BYYUTh
adopu3M BIIOMOTO BYEHOIO CBITOBOro maciuraly mpodecopa AnbOpexrta. L1
CJIOBaA MPO IPYHT MAKOTh B c001, Tak OM MOBUTH, BaroMe marpyHTs. I1{o6 3HarwH, ki
MO’KUBHI PEYOBUHM BHOCHUTH, B SIKiil KUIBKOCTI, a TAKOX MEPIOUYHICTh 1 METOJIU X
3aCTOCYBaHHS, BaXKJIMBO 3HATH IMOTPEOM DPOCIMHH B KOHKPETHUX, JIOKAJIbHHX,

30HAJIBHUX YMOBaAX aIrpOCKOCHCTCMU. HaHpI/IKJIaI[, 3a0e3IIeUeHHS q)OC(i)aTaMI/I JIIA
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BUPOIIYBaHHS MIICHUIlI HalBaxuBimuM € B niepiri 40 aHiB. ITosiBa )KOBTU3HU Ha
JUCTI CBIAYMUTH MPO HEAOCTayy cCipku (S), micis BHECEHHS S, mpoliemMu 3
dbitodToporo 3HUKAOTh. CKpYyUeH] JTUCTS KYKYPYA3U TOBOPSATH MPO HECTAYy IIUHKY
(Zn). Kanpmiit (Ca) 3a0e3nedye MOpPUCTICTh IPYyHTY, www.agroprod.biz 33 maruii
(Mg) — HaBnaku, 3MEHIIY€ MOPUCTICTb. BMICT IIMX ABOX €IEMEHTIB CBIIYUTH MPO
T€, HACKUTBKH KOM(OPTHO PO3BUBAIOTHCS] MIKPOOPTaHI3MHU B IPYHTI.

He cexper, mo mnimanomMy rpyHTy HEOOX1JHO OiIbIIE MOKUBHUX PEYOBUH,
Hanpukiaaa Mg TmoTpiOHO IIOHAWMeEHIe BABIYI OUTbIE, amke IeH XIMIYHHMA
€JIEMEHT yTPUMY€E HABKOJIO ceOe BOMY, a BITAK 1 3MEHIIY€ETHCS MOPUCTICTh IPYHTY.
Ak 3aznavae Hin Kinci, 11eanpHO0 TpOMopIiero s mimanux rpyHTiB € 60% Ca 1
20% Mg.

[Ipodecop AnbOpexT 3BepTae yBary, 10 BaKJIUBO PO3YMITH, YA BU3HAYAEMO
BMicT ¢ochopy (P), pozumHeHoro y BoAl, ud B 3arajbHid Maci. binbmiicts
dbepmepiB BU3HAYAIOTH po3unHeHui hocdop.

Binomo, mo rpyHtiB 3 gocrarHiM BmictoM Mmiail (Cu) myke mano B CBITI,
TOMY TIOTPIOHO KOHTpOIIOBaTH BHeceHHs azory (N), 00 3a HOro HAIIUIIKY
3HUKYETHCS BMICT MIJII.

Cepen ycix Makpo- Ta MIKPOEJIEMEHTIB, HalBaroMillMMU KOMIIOHEHTaMU
rpyaty € Bymiens (C) 1 azor (N). OcHOBHa MeTa CUIBCHKOTO TOCTOAApCTBA —
HAKOITMYEHHS COHSYHOI €HEeprii, MepeTBOPEHHS COHSYHOI €HEPrii y ByIVIelb Yepe3
¢dorocunTe3. CroONyKH BYIJICIIO ¥ TPYHTI — 1€ TIEPEBAKHO OPTaHIYHI PEUOBUHU —
PEIITKH OPraHi3MiB, MPOAYKTH iXHbOro Merabdomizmy Ta CO2, 10 BUAUIETHCS 11T
yac JUXAHHS OpraHi3MiB 1 pO3KJIaJaHHsl OPraHIYHUX PEYOBHUH B a€pOOHHMX YMOBAX.
Oxcupn xap6ony (IV) pocnuHM MOTIMHAIOTH JUCTSAM 1 KOPEHEBOIO CUCTEMOIO IS
CUHTE3Y OpPraHIYHHUX CIOJYK.

[Tonamaroun B KIITUHY 3€JIEHOTO JIKCTS, okcul kapoony (I'V) npueanyernes
7o akuenropa (ByrieBon pudyne3onudocdar), 3 SKUM MPOIOBXKYE MOJATBIIHN pyX
1 mepeTBOpeHHs. 3aBASKU (PEPMEHTY allbJ0a3u, YTBOPIOETHCS MPOCTHH IIyKOp —
IJIIOKO3a, a 3 HbOIO — I[yKpOo3a Ta KpoxMajb. YacTHHAa CHHTE30BaHOI PEYOBHHH B

HOMY TIpOlleCl TMEpPEeXOJuTh 3HOBY B aKIENTOp — TaK YTBOPIOETHCS
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caMOperyap0BaHuM IHMUKIIYHUI mporiec. Jlam 3 ydacTio 1HIIMX (PEepMEHTIB I[yKpH
NEPETBOPIOIOTHCSA Y OUIKM, KMPHU Ta 1HINI OPraHiyHl PeYOBUMHHU, MOTPIOH1 IS
XKUTTS POCTTUHHU.

Mikpo0ioJiorisi IpyHTY

Braxaemo, 110 igeanbHa KucaoTHICTh (pH) cTaHOBUTH Ha piBHI 6,5, ajne He
3aBXK]IM XOPOITNi MoKa3HUK pH roBopuTh Mpo Te, 110 Balll IPYHT 30aaHCOBAHUH.

[Ipodecop rpynroBoi Mikpobionorii Pobept k. Kpemep 3 yHiBepcuteTy
mrary Miccypi 3a3Hadae, 1o sl MOBHOI[IHHOCTI TPyHTY HE0OX1aHO, 00 Y HbOMY
Oynu OakTepli, aKTMHOMIIICTH, MIKOpU3HI Ta 1HII TPUOKH, 3eMIISTHI 4YepB’sKH,
MOpPCBKI  BOJOpOoCTi Ta Oakrtepiodaru (BipycH). AJKe, pPI3HOMAHITHICTb
MIKpOOpraHi3MiB HEOOXiJTHA TPYHTY JUIsI WOTO MOXUBHOI 3aTHOCTI, (JOpMyBaHHS
mikpoduopu. Ilpodecop Kpemep Takoxk Kkake, 110 BU3HAYEHHS O10JOTTYHHX
NOKa3HMUKIB IPYHTy Ha MOJl HE Ma€ 4YITKUX CTaHAApTIB. Y MpoUIbHOMY
MIHICTEPCTBI BOHH OJIHI, Y €KOJIOTIB — 1HIII, MPOTE KOXKEH (pepmep Moxke BUOMpPATH
METOJIY 1 HOPMU CaMOCTIHHO.

BaxnuBum (aktopom B arpoHoMii € TakoXkK BOJIOTO30€peKEeHHA U
YIIUTbHEHHS TPYHTY. Bo/ia 3aroBHIOE MOpU Ta B TaKUi CHOCIO YIIIJIBLHIOE TPYHT, 1
BIH MEHIIE MOIIKO/KYEThCS TEXHIKOI. 3aBAaHHSAM arpapiiB € 3allOBHUTH TMOPHU
IPYHTY, 100 3aTpuMaTH BOIYy Ha JTOBIIIE.

Hocmixennss nokropa PobGepra Kpemepa cdokycoBaHOo Ha BIUIMBI
MECTUIIN/IIB Ha HABKOJMWIIHE CEPEJOBHUINE Ta HOTO TpaHC(HOpPMAIIiI0; B3a€MOIIO
MK MIKpOOaAMHU-TIECTUIIUAMU Ta POCIUHOIO; OIIHKY PIBHS 3/I0pOB’S IPYHTY Yy
CLTBCHKOTOCTIOZIAPCHKUX CHUCTEMax Ta Ha macoBwimax; BmIMB [ MO KymeTyp Ha
exojiorito Ta Oiojorito TpyHTIB. DaxoBicTh 1 mpodecioHanisMm mpodecopa He
BUKJIMKAE€ CyMHIBY. 3a Horo meunma 32-piuHHil cTaxk MikpooOiosora CiyxOu
Arpapuux Jlocmimxens MinictrepctBa Arpapaux Cnpas (USDA), BiH € aBTOpOM 1
criBaBTOpoM 150 HaykoBHX cTarei, 17 KHMKKOBHX Iv1aB TOIO. /{0 Toro K, TOro BiH
— cepTu(ikoBaHUI eKclepT 13 IPyHTIB Ta 4WieH AMepHUKaHChKOi Acoriarii

Arponomii 1 Amepukancbkoi CriibHOTH Hayku Byp’siHiB.
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Pobepr Kpemep mpHCBATUB HU3KY HOOCHIIHPKEHb TOPIBHSHO HOBOMY,
HaTypaJbHOMY O10CTUMYISTOPY JUISl IPYHTOBUX OpraHi3MiB 1 pocnuH VitaZyme 1,
NIEPEeBIPUBIIN HA TPAKTHIl, 3pOOMB BHCHOBOK, 10 BUKOPUCTAaHHS BiTazumy mae
Kpallliid BIUIUB HAa POCJIMHH, TOOTO MiJBUIIYE MOMYJISIII0 KOPUCHOI MiKpodaopu B
puszocdepi, mnporu aHajmoriB. lol0BHa MOro mepeBara y MOKpPAUIEHOMY
dbotocunTesi, cripusinHi BUBUIbHEHHIO ByrUielto (C), a e, sk yxke OyJo 3a3HaueHo,
rOJIOBHA METa arpapiis.

[Ile omna Baroma mepeBara HaJa IHIIMMH OlOCTHUMYIATOpaMH, L€ TE, IO
BiTazum MokHa 3aCTOCOBYBATH 3a TEMIIEPATypU HABKOJIMIIIHBOTO cepenoBuina 0—5
°C, maromicTh iHmi —3a t 810 °C.

3po3yMisio, IO 3HAWIEThCS 0araro THUX, XTO CKENTHYHO CTaBHUTHCS JI0
1HHOBaIIIM, 30KpeMa, 1 B arpapHiii cdepi. CymHIBaTHCS MOXKHAa B TPaBAUBOCTI
peKamu, MomyJsipu3aiii ToBapiB 1 3aco0iB, BUPOOHHKIB 1 T. 1., @ CYMHIBATUCA Y
JOCSITHEHHSIX HayKW — HE Po3yMHO. B cBiil wac akaaemik [mist MedHHMKOB CKa3aB:
«JlromrHa 3a MOMOMOTOI0 HAyKd B 3MO31 BHUIPABUTH HEIOCKOHATICTh CBOEI
IPUPOINY.

lzop Hosax
Onyonixosaro 6 dcyprani «AepoEnimay

OBPOBKA HACIHHSI COIi

VY cyyacHHX yMOBax, KOJM OUIBIIICTh BUPOOHHMKIB HE MAalOTh MOMJIMBOCTI
3a0€e3MeYnTH TOCTaTHIA piBEHb BHUKOPHUCTAHHS JOOPUB, OCOOIUBO TOCTPO CTOITh
NMUTAHHS BIIPOBAKEHHS y BUPOOHUIITBO HOBHUX EJIEMEHTIB, sIKI 30€piraTuMyTh
pecypcu Ta npuiloMiB BUPOITYBaHHS 3€pHOOO00BUX KYJBTYP 3 METOIO IiIBUIIICHHS
BpOXKAMHOCTI Ta TOKpAlIeHHS SKOCTI mpoxaykuii. B upomy BigHOIEHHI
HAJ3BUYAHO AaKTyaJbHUM JUJI1 BUPOOHHUKIB € 3aCTOCYBaHHS HOBHX 3acoOiB
NIJBULIEHHS  BPOXKAaWHOCTI:  PErylsITOPIB  POCTY  POCIHH,  KOMIUIEKCHHX
OakTepialibHUX J00pUB Ta OlompemapatiB. lle 1a€ MOXIMBICTH CHPSIMOBAHO1
pEryisiii MpoueciB poCTy Ta PO3BUTKY POCIHH 3€pHOO0O0BUX KYNIBTYp, 3aBISKH

MOKJTUBOCTI BUKOPUCTAHHS (HA BIAMIHY BiJl TPaAUIIMHUX AOOPHUB) SIK y TEPiof
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NEePeOoCIBHOI MATOTOBKM MaTepiaty, Tak 1 i M03aKOpeHeBO1 0OpOOKH POCIIHH B
ONTUMAaJIbHI (a3 IXHHOTO PO3BUTKY.

[TepenmociBauii 0O0pOOITOK HACIHHS 3€pPHOO0O0BHUX KYIBTYp 1, 30KpeMa, coi
nependayae BUKOHAHHS TaKMX 3axOiB: 1HOKYJISAIIIO HACIHHS, MPOTPYIOBaHHS Ta
00pOOKY CTUMYIISITOPAMHU POCTY.

OcHoBa e(peKTUBHMX iHOKYJISIHTIB JJI51 COL

OmauM 13 OCHOBHMX NUISIXIB  MIJABUILIEHHS MPOAYKTHBHOCTI COi €
NepearnociBHa 1HOKYIIALISA HACIHHSA MIKpOOHMMH TpernapaTamu (1HOKYJISIHTaMHu) Ha
OoCHOBI akTuBHUX ImTaMiB Bradyrhizobium japonicum, siki XapakTepu3yIOThCS
MaKCUMaJIbHUM MOTeHIianoM azoTdikcaiii. Hempomikom takoro 3aco0y € mBHAKA
3aru0enp OakTepiii Ha TOBEpXHI OOpPOOJIEHOrOo HACIiHHSA dYepe3 BHUCHUXaHHS,
TOKCUYHY [0 JESIKUX PEYOBUH HACIHHEBOI OOOJIOHKHM Ta KOHKYPEHIIito emnidiTHOT
MIKpo(I0pu, TOMY 0OpOOJieHE IHOKYJISIHTAMH HACclHHS Mae OyTH BHCISIHE BIIpas3y
micis Oakrepu3ainii. OcoOIMBO 1€ BaXKJIMBO Ha THX IPYHTaXx, Jie COI0 BUPOIIYIOThH
ymepiie, ab0 TpUBAJINK Yac HE BUPOIIYBaJIH.

Bzaemonist 0000Bux pociuH Ta OyiabOOYKOBUX OakTepii  HOCHUTH
cnenudiuHulA XapakTep, 0 MPOSBIAETHCS Y 3/1aTHOCTI KOMILUIEMEHTAPHOTO BUIY
pur300i1if 1H(IKYBaTHU Ta YTBOPIOBATH aKTUBHI OYyJIOOUKH HA POCIMHAX BIJMIOBITHUX
rpyn. @opmyBaHHs OylThb004YOK € pe3yJbTaTOM JBOX TICHO CKOOPIMHOBAaHUX
IPOLIECIB: OPraHOTeHHUHN MpoIlec, SAKUH po3BHUBAaE OylnbOOUYKOBHUI OpraH 1 HoOro
TKaHWHHM, Ta I1HQEKMIHHUN Tporec, SKAW I1HAYKYEThCS OaKTepialbHOIO
KOJIOHI3a11i€10. YTBOpPEHHS Oy/IbOOUOK 1HIYIIMOENbHE Ta BKIIOYAE B ce€0€ IIBUAKY
AKTUBAI[II0 KOPEHEBUX KJIITHUH CMIACPMICY U MEPULTHKITY.

Byns0oukn — 116 HOBOYTBOpPEHWW OpraH POCIWHHU, CKIAJOBHUMH SKOTO €:
1H(]ikOoBaH1 OaKTepiIMH TKAHUHH, JIe BIAOYyBa€ThCs (hiKcallis MOJIEKYJISPHOTO a30Ty;
IPOBI/IHI TKAHWHHU, Y€pe3 K1 HaIXOAATh POCIHUHHI ()OTOACUMUIATH Ta BUHOCITHCS
IPOAYKTH a30T(iKcallii; MeprucTeMa, 3aBIsKH sIKiid B1I0YyBa€ThCs PicT OyIbOOUKH.

OnunHuBIIMCh TTOOIU3Y HACiHHA ab00 B pu3ocdepl MpOpPOCTKIB 1 AOPOCTUX
pocnuH, OynbOOukoBI OakTepii MOXYTh TiJJaBaTUCS CYTTEBOMY BIUIUBY

O10JIOT1YHO AaKTUBHUX PEYOBHH, IO BXOIATH JIO CKJAIy EKCydaTiB POCIHH.
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®dnaBoHOIMH, K1 € Y BUAUICHHSAX HACIHHS 1 KOPiHHS, 37aTHI 1HAYKYBaTH nod-reHu
pu300iif, HeoOximHi s ¢dopmyBaHHS 0000BO-pu306iampHOrO0 cum6biozy. Lli
PEYOBHHH BIUIMBAIOTh Ha XEMOTAKCHYHY Ta POCTOBY AKTHUBHICTh OyThOOYKOBHUX
OakTepiii. BubipkoBicTh B3aeMOIii CUMOIOHTIB 31HCHIOETHCS Ha PaHHIX eTarax 1
BXJIMBY POJIb y I[bOMY IPOLIECI BIIITPAIOTh JEKTUHU POCIHUH Ta JIOKAJ130BaHl Ha
MOBEPXHI noicaxapuan Oyapr0oukoBux Oaktepiil. [lowarok yrBopeHHS Oyinb004OK
MOB’SI3aHMA 3 TEPIOJIOM TIOSBM  TEPIIMX JIUCTKIB, TOOTO 3 TIOYaTKOM
(OTOCUHTETUYHOI AiSTBHOCTI pociuH. JINCTKH € OHUM 13 BUPIIIATBHUX (PAKTOPIB
y TIpoIrieci YTBOpeHHs OyJab0040K, OCKUIBKM BOHU JAlOTh €HEPreTUYHUIN Marepiall,
HEOOX1THUM K POCIUHI, TaK 1 MiKpoopraHizMamM. Y pe3yibTari BIUIUBY OyIb00YOK
Ha PICT 1 PO3BUTOK POCIHMH, y4acTh iX y mporecax (ikcarlii a30Ty MOBITPS CIPHSIE
OUTbIl JTIOBrOMY (PYHKIIIOHYBAaHHIO JIMCTKOBOTO amapary W HarpoMaJKeHHIO
OpraHiYHUX PEYOBHH, 30KpEMa a30THUCTUX CIIOJIYK, CIIOYATKy y BETETaTHBHUX, a
MOTIM Yy PENpoAyKTUBHUX OpraHax coi. Y BaplaHTax 3 I1HOKYJAIIE€I 3HAYHO
30UIBIIYETHCSI  KUIBKICTh OyJlbOOYOK, iXHSI Maca, HITpOreHa3Ha aKTUBHICTb,
MOCUJIFOETHCSI HAKOTIMYCHHSI BETETaTUBHOI MacHh POCIHH, 3pPOCTA€ BMICT
BOJIOPO3YMHHOTO Oulka B JucTKax coi. [ligBuieHHs piBHA a30T¢IKCYHOUOl
AKTUBHOCTI CHMOIOTMYHOTO amapary B pOCIMH 3 1HOKYJSILIEIO € HACIIJIKOM
MIOCWJICHHS] MOJYJISIIIIHOT 3AaTHOCTI PU300iil.

Opmnak, 100 TOCATTH BUCOKOI BiAjayi BiJl 1HOKYJISAIIT, MOTPIOHO HE TUIBKU
migibparu sAKICHHM mpenapar, a ¥ 3a0e3MeYyuTH ONTHUMalbHI YMOBHU IS
KUTTEAUIBHOCTI  OakTepil. Sk Bimomo, Oynp0o0ukoBi Oaktepii HaWkpaiie
MpaIoTh Ha MyXKUX IpyHTax i3 Bojorictio 40—80% Bia MOBHOI BOJIOTOEMHOCTI,
a ONTUMAaJIbHA TEeMIIEpaTypa IPYyHTY I PO3MHOKEHHs OakTepiit cTaHOBHUTH Big 10
mo 28 °C. OgpHiero 13 OCHOBHUX TNPUYMH 3MCHIICHHS  aKTUBHOCTI
0000BO-pU3001aILHOTO CUMO103y € peakiisi IPyHTOBOrO po3unHy. i OuIbIIocCTi
BU/IIB Oynp00YKOBUX OakTepiil onTumanbHe 3HaueHHs pH y mexax 6,5-7,5. 3a pH
3,5 ruHyTh OakTepii Bcix mrTamiB pu3o6iii, 3a pH 4,5-5,0 1 8,0 ixuiil pict

3aTPUMYETBCA.
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OxkpiM 3a0e3mneueHHs MOJCKYISIPHUM a30ToM aTMochepu, CKIaA0BUMHU, 1110
BIUIMBAIOTh Ha PICT Ta PO3BUTOK POCIWHHU, € 3[ATHICTh OaKTepid MpoayKyBaTH
pedoBuHH (DITOTOPMOHAIBLHOT TpUpPOAW (ayKCHUHHW, IHUTOKIHIHU, TiOeperiHu,
abcru3oBa kuciora Tomo). OcoOnuBOro 3HadyeHHS (HITOTOPMOHU HaOyBarOTh
y B3a€MOBIJIHOCHHAX BUIIMX POCIUH 1 MIKpOOpPraHi3MiB, 30KpeMa, CTAHOBJIEHHI Ta
dbyHKIIOHYBaHHI 0000BO-pH3006iaTbHOTO CcHMO103y. [HOKyNSIisST HACIHHA COI
azotdikcyrounmu Oaktepisimu  Bradyrhizobium japonicum cynpoBomxkyeTbes
3017IBIICHHSAM TYJy LMTOKIHIHIB, 30KpeMa 3eaTHHy W 3eaTuHpuOOo3umdy, 5K Yy
KOpPEHsX, TaK 1 B KOpEHEBUX OyapOOYKax Ha MOYATKOBUX eramax (opMyBaHHS Ta
(GyHKIIOHYBaHHS 0000BO-pHU3001aIbHOTO CUMO103y. AKTUBHUI CUHTE3 T10epeniHiB
pu300isiMH  cripusie €(PEeKTUBHIIIOMY MPOLECY CTAHOBICHHS 1 (PyHKLIOHYBaHHSA
06000BO-pH3001a7TLHOTO CUMO103Y.

30iab1IyiiTe peHTa0CJBHICTH €Ol 3 OlonpenaparaMu KOMILIEKCHOI il

Bapro 3a3HaunTH, 1110 BUKOPUCTAHHS Ol0ompenapaTiB Ha OCHOBI CIEIU(pIYHUX
Oyp00YKOBHX OakTepii cOi MPU3BOAUTH 0 YTBOPEHHS MICUEBUX MOMYISIIN COi.
HasiBHICTP KOHKYpPEHTO-CIPOMOXXHHMX CIIOHTAHHUX MOMYJSALIA pU300ii y MICIAX
BUPOIIlyBaHHA — II€ TOTCHIAHMK Oap’ep Ui  IHTPOAYKINI  HOBHX
BUCOKO€()EKTUBHUX LITaMIB y arpoLEeHO3H. 3a TaKoi CUTyalli e(peKTUBHUM MOXKE
BUSIBUTHCS 3aCTOCYBaHHS OlompernapariB KOMIUIEKCHOT ii. OCTaHHIMH pOKaMU IS
THOKYJISIIT HAaciHHA coi B YKpaiHi BUKOPUCTOBYIOTh IpemnapaTd KOMIUIEKCHOI i,
SIK1 MICTSITh He Juiie Oyap009KoBi 6aKkTepii, po3MHOXKeH1 y Topdi, a i (izionoriyHo
AKTHBHI PEYOBUHU O10JIOTTYHOTO MOXOKCHHS.

bionpenaparn komriekcHO1 nii 3a0e3medyroTh MIABUIIEHHS AKTUBHOCTI
dbepMeHTy TITyTaMiHCUHTETa3W SK OJHOTO 3 OCHOBHHX (DEPMEHTIB a30THOTO
00MiHY, II10 TIOB’S13aHO K 3 BUCOKOIO a30T(HIKCYIOUOI aKTHUBHICTIO OyJIb0040K COi,
TaK 1 HO3UTUBHUM BIUIMBOM (D1310JIOTTYHO aKTUBHHUX PEYOBUH, OCOOIMBO MOXITHUX
IIUTOKIHIHY B CcKJIaji OionpenapariB. Bognouac cioctepiraeMo 3011bIIEHHS BMICTY
BOJIOPO3YMHHOTO OLJIKA B JIMCTKAX COI MOPIBHAHO 3 pOCIMHAMU Oe3 OaKkTepu3arlii.

3acTOCOBYIOUM KOMIUIEKCHI OlompemnapaTy, HaBiTh 3a HEBAAJOl IHTPOIYKIIT

BI/IpO6HI/I"IOFO mTamMy, B CKIIAJHUX CKOJIOTTUYHHX YMOBax Ta 3a iCHYBaHHSI HliJII)HOI
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a0OpUTeHHOI TOMmyJsIii OyIb00YKOBHX OakTepiil, MepeArnociBHa OaKTepu3allis
HACIHHS COT BCE€ K TaKU € JOLUIBHUM 3aXO0JIOM.

Yno0peHHsi coi — HOBi migxoau

3a HEIOCTaTHHOTO pOCTy Oy/IbOOUOK Ha KOPEHAX POCHHH (MeHIIe 5
HIT./pOCIMHY) Ta 3a BUPOULYBaHHS BULIUX 3@ MPOAYKTUBHICTIO COPTIB €()EKTUBHUM
€ TIDKUBJICHHS POCIWMH OakTeplalbHUMU JOOpHBAMU 3  MIHEPAIbHUMH
KOMIIOHEHTaMU. BigmiueHO cuHepreTMuHui eeKT BiJl JOJAaBaHHS JI0 1HOKYJSHTY
OakTepianbHUX TOOPHUB, SIKI MICTSITh MIKPOOPTaHI3MH 3 PI3HUX TaKCOHOMIYHUX
rpyn 1 MiHepaiabHi KOMIOHEHTH. OCOOIMBO MIMPOKI MOXKIIMBOCTI B IbOMY HaIpsiMi
BIIKDUBAEMO 32 BUKOPHUCTAHHS AacOI[laTUBHUX OakTepii — (QikcaropiB azory
Azospirillum, Azotobacter, Clostridium, Klebsiella, Pseudomonas, Herbaspirillum,
Beijerinckia, Achromobacter, Bacillus, Enterobacter. Ha yTBopeHHs1 Oyinb0040K y
0000BUX poCAMH TO3UTUBHO BIUIMBaEe (ocop. Came ¢ochop akTuUBIzye
JUSTTBHICTE OakTepid, 1o (IKCYIOTh a30T, 1 MOCUIIIOE picT O00OBOi POCIMHHU.
bakrepii pomy Azotobacter 1 Agrobacterium, mopsna i3 ¢ikcaliero azoTy, 37aTHI
MoO61Ti3yBaTu (hocdop 13 BaKKOpo3unHHUX Heopranodocdaris. it HOpMaIbLHOTO
pPO3BUTKY 0000BHUX BEJMKE 3HAUCHHS Mae€ 3a0e3neueHHs iX kaimiem. [lig BrmmBoM
KaJII0 MIABUILYETHCS BPOXKAMHICTD 1 AKICTh HACIHHS CO1i, TOJI K 32 MOr0 HEeCTaul B
IPYHTI, yTBOpEeHHS 0001B BiOYBa€ThCs CIa00 Ta 3aTPUMYETHCS IXHE JOCTUTAHHS.
HalicnpustnuBini yMOBHU AJisi POCIUH, KOJU I'PYHTU J00pe 3a0e3mneueHi KalieM i
MaloTh MOPIBHIHO HEBUCOKUI BMICT (ochopy. 3a 3HaYHOIT IepeBaru B CEpeOBUIIT
dbochopy Ham Kamiem, pIiCT 1 PO3BUTOK POCIUH COI 3aTPUMYETHCS, 3HUKYETHCS
3aCBOIOBAHHS a30Ty 3 MOBITPSI Ta PI13KO MPUTHIYYETHCS YTBOPEHHS 3€pHA.

Peryasitopu pocty AJis1 a0COTIOTHOTO COEBOT0O MAKCUMYMY

OmauM 13 pe3epBiB 30UIBIICHHS BPOXXAHWHOCTI COI € PETYJISITOPU POCTY
pPOCTUH, Kl MOPSJ 13 €KOJIOTTYHOK OE3MEYHICTIO € HAOUIbIII €KOHOMIYHUMHU 1 HE
noTpeOyloTh  JTOIATKOBUX MareplaJbHUX pecypciB. MacoBe BHUKOPHCTaHHS
pEerysTOpiB POCTYy CTajl0 MOXJIMBUM TICJsi CTBOPEHHS IMpernapaTriB Ha OCHOBI
AQHAJIOTIB TPHUPOMHUX 1 CHHTETHMYHUX [II0YUX PEUOBHUH, SKi OLIBIN CTaOUIbHI B

OpraHi3Mi Ta MarOTh MPOJIOHTOBAaHUHN BIUTHMB. 10 Tpymnu perynsaropiB pocTy poCauH
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HaJIeXaTh Mpenaparu Ha OCHOBI PI3HUX aKTUBHUX CKIanHUKIB. Lle Hacammepen —
Ha OCHOBI (D1310JIOTTYHO AaKTUBHUX PEUYOBUH, aKTUBATOPIB POCTY POCIUH, TAKUX K
ayKCHUHU, TiOepeiHu, IUTOKIHIHM, €TWIeH, a0CIM30Ba, apaxiJOHOBA, SHTApHA,
caJiuiIoBa KHCIIOTH, Mojicaxapuau, OpacuHoctepoinu, denonu. Hampuknan,
OpacHUHOCTEPOiNM BCTYMAalOTh Yy B3a€MOJII0 3 TOPMOHAMHU POCIHH, 30UIBIIYIOThH
BMICT a0CITM30BO1 KHCJIOTH Ta BMICT ayKCHHIB, T10€peliHIB Ta IUTOKIHIHIB, IO
MO3UTHBHO BIUIMBA€ HA BPOXKAWHICTH 1 HOTO SKICTh. 3aCTOCYBaHHS PEryNIATOPIB
pOCTy CIpHs€ MPOIECY IHTPOAYKINT COT HUIIXOM 3MIHH MOP(OIOTIYHOT CTPYKTYPH
pociunu. [lpu npoMy 3a0e3nedyerbes OUTBIT JPYKHS MOSBa CXOMAIB, 3MEHIIECHHS
KUIBKOCTI TMPUTHOOJIEHUX POCIHH, NPUCKOPEHHS (POPMOYTBOPIOIOUMX MPOLECIB
(MIPUCKOPEHHSI IIBUJKOCTI Ta POCTY, pPaHHE CTAPIHHS JHCTA), II0 MPUBOIUTH 10
CKOpOYCHHSI TMepioJy BereTallii coi, CKOPOUYCHHS JIOBKHWH MDKBY3JIB, PO3MIpIiB
aucTs. Le 3a0e3neduye OUTbIIMI MPUILIIMB ACUMUIATIB Y 000U, 1110 MIABUULYE SKICTh
HACIHHEBOTO  Marepiany. Perynsitopu pocTy 3MEHIIYIOTh  aOOpPTHUBHICTH
TEeHEpaTUBHUX OpraHiB, a OTKe, 30UIBLIYETHCS YHUCIO MPOAYKTUBHUX BY3IIB.
VYHacHIA0K — MABUIIYETHCSA KUTHKICTh Ta Maca c(popMOBAHOTO HACIHHS 3 OAMHUII
3aiiMaHoOi pOCIWHOIO Mol B cepeaHboMy 10 15%. Buxopucranus ¢heHOIbHHX
CTUMYJISITOPIB MO3UTHUBHO BIUIMBA€E SK Ha KUIBKICTH 0001B, Tak 1 Macy 1000
HaciHMH. OfHaK, 3aCTOCYBAaHHS pPEryjsiTOpIB POCTY POCIMH Ma€ MO3UTHUBHUI
pe3ysbTaT JIMIIEe 32 YMOB JOTPUMaHHS OCHOBHHMX BHMOT TE€XHOJIOTii BUPOIIYBaHHS
KyJBTYpH, TOOTO KOJIM POCIMHA 3a0e3ledueHa BciMa HEOOXiTHUMUA YMOBAMH IS 11
PO3BUTKY.

Cepen  XIMIYHHUX PEUOBHMH, SIKI 3aCTOCOBYIOTh  JUJISl  TIJIBUIICHHS
MPOAYKTHBHOCTI POCIIHMH, BaXJIMBE MICII€ MOCITAI0ThH (D1310JIOTTYHO aKTUBHI (hopMHU
TYMIHOBHX KHCJIOT. BCTaHOBJIEHO, IO T'YMIHOBI KHCJIOTH TMO3WTHUBHO MAiIOTh Ha
POCIMHY 3aBISKH ayKCHHAM, SIKI PETYJIOITh PICT 1 PO3BUTOK POCIUH, MOCHIIIOIOTh
PO3BUTOK KOPEHEBOi CHCTEMHU Ta HAJA3E€MHOI MacH, BIUIMBAIOTh HAa (POTOCUHTE3 1
yTBOpeHHs xyopodiny. BangoBuit 30ip npoteiny 3poctrae Ha 15-33%, a KIIbKICTh
Oyb004OK Ha KOPEHEB1H cucTeMi pociauH 30uTbIryeThest Ha 20—23%.

IIporpyiiHuKkM — KJIHOY0BHIT PAKTOP CTIHKOCTI €O 10 XBOPOO
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Cepen OararbOX YHMHHHUKIB, 10 BH3HA4YalOTh CTIHKICTH COi 10 XBOpPOO,
BA)XJIMBE 3HAYEHHS MAalOTh YMOBH POCTYy Ta PO3BUTKY POCIMH COi B Tpoleci
OHTOT€He3y. 3a 3MIHM THUX YHM IHIIMX YMOB MOXIWBO PETyJIIOBATH CTYIMiHb
ypaKeHHS MOCIBIB XBOpoOaMH. Y KOMIUIEKCI 3aXOJIB 3aXUCTy COi BiJ 30yTHUKIB
XBOpoO, 10 TEepemaloThCs dYepe3 HaCIHHSA, BaXJIWBA pPOJb  HAJCKHTH
nporpyiHukam. Lle mae MOXIMBICTD 3HUIMUTH 1H(MEKII0 Ha HACIHHI, 3aXMCTUTH
HOTro TMiJT Yac MPOPOCTaHHS BiJl TPYHTOBHX NATOTCHIB. BaXJHMBO BiA3HAYMTH, IO
CHUIbHE 3aCTOCYBaHHS OararboX (QYHTIMUAHUX OPOTPYHHHKIB Ta 1HOKYJISIHTIB
HEIPHUITYCTUMO, OCKUIbKM OUIBIIICTh 3 HUX TOKCHYHI JUISI a30TO(MIKCYHOUMX
OakTepiil. PexomenioBane MOCJIiIOBHE 3aCTOCYBaHHS 1HOKYJISTHTIB
3 QyHTIUAHUME TPOTPYWHHUKAMU 3 1HTEpBaJIOM y 7—10 mi0 micist mpoTpyrOBaHHS
a00 HaHECEHHS 1HOKYJISIHTY Oe3mocepeHbo nepes ciBooro.

I'pamoTHE  3acTocyBaHHA  OakTeplalbHUX  IpenapariB  Ha  OCHOBI
PICTCTUMYITIOIOUMX PHU300aKTEpid SIK €JIeMEHTa EKOJIOTIYHOTO 3emiiepoOCcTBa B
TEXHOJIOTISIX BUPOLIYBaHHS COi 3a0e3Meuye:

- 30utemieHHs (ikcarii arMOCEepHOTO a30Ty Ta WOTr0 HAIXOMKCHHS B
POCIWHU, 3aBASKHA (PYHKIIIOHYBaHHIO OaKTepiaIbHOI HITPOTeHa3H;

- TpaHc(opMaIlilo BaXKKOPO3UYMHHUX CHONIYK Pocdopy B JErKOJOCTYMHI, 3a
JOTIOMOTO0 OakTepialbHuX (pocdaras;

- MiABUIIEHHS aCUMUIALIT HITPaTiB, CIIPUYMHEHE aKTUBHICTIO OAKTEpiaIbHOI
HITpaTpenyKTas3u;

- CHHTEe3 MiKpoopradizMamMu (i310J0TIYHO AaKTUBHHMX pPEYOBUH, SIKI
3IIACHIOIOTH IPSIMY TOPMOHAIIbHY PETYIIALII0 POCTY POCIIHH.

Konomieys FO.B., 00kmop cinbCbKo20Cho0apCoKux HayK, 00YeHm
Hayionanvnuii ynieepcumem 6iopecypcis i npupoooxkopucmyseants Ykpainu
byyenxo JI.M., kanouoam 6ionoeiynux Hayk, ooyenm Incmumym mikpoobionocii i
gipyconoeii im. /{.K. 3abonomnoco HAH Yxpainu

Onybnixosano 6 scypuani «AepoEnimay
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MIKPOCKOIITYHA BYIOBA JIBAHAIISATHIIAJIOI KUIIIKA
M’SICHUX KYPYAT 3A BILIUBY KOPMOBHUX JOBABOK 3
MOPCHKHX I'I/TPOBIOHTIB

[lepcnekTUBHUM JpKepeiaoM 30aradye€HHss KOPMOBHUX PalllOHIB MOKUBHUMHU 1
010JI0T1YHO aK-TUBHUMH PEUOBMHAMHU € MOPCHKI OPTraHi3MHU —TiJIpOOIOHTH, a TAKOXK
MPOIYKTH 1 BIIXOJU 1X MEPBUHHOI MepepoOKu. Sk mpaBuiio, BOHU OaraTi [IHHUMH
pEYOBH-HaMU JJISl CUIBCHKOTOCTIOAAPCHKUX TBAapHH, SKi B KOpMax HAa3eMHOTO
MOXO/IKEHHS BIJICYTHI, a00 MICTSAThCS B HE3HAUHIM KUIBKOCTI. TaKMMU KOPMOBUMH
no0aBKaMU MOXYTb OyTH MOPCHKI Mi/Jlli, TPOAYKTH iX MEPEPOOKHU, a TAKOK MOPCHKI
BOJIOPOCTI.

Ctynku MiJiii MICTATh BEJIUKY KUIbKICTh KaJbIII0 Y BUMVIAI KapOOHATY, 110
no0pe 3acCBOIOETHCS OPraHi3MOM TBApWH, @ TAKOX 1HII MiHEpaJIbHI PEYOBUHHU.
BayTpinmHii BMICT MiJliif — M'SICO MICTUTh 3HaYHY KIUJIBKICTh MPOTETHY 1 BITAMIHIB
1 TOMy HOro MOX>Ha BUKOPHCTOBYBAaTH B SIKOCTI KOPMOBOI J00aBKHU. AJie 3 OISy
Ha Te, UI0 MiJl€BE M'SICO € IIHHUM XapuOBUM MPOAYKTOM JJisi JIIOAWHU, BH
KOPUCTOBYBaTH HOTO B TOJIIBJII TBAPUH € €KOHOMIYHO HE BHT1IHHMM. JIOIIUIBHUM €
BUKOPUCTaHHS B SKOCTI CHPOBHMHU JJisi BUTOTOBJICHHS KOPMOBHX J100aBOK 3
MOPCBHKUX TiIPOOIOHTIB BIIXOMIB iX TEPBUHHOI MEpPEepoOKH (sSKa TMOJIArae B
COPTYBaHHI 1 OYHMCTI BiJ MICKY 1 Myly) — iX CTYJAKH 1 JApiOHI Mifli, a TaKox
MOPCBK1 BOJOPOCTI. MOPCHKI BOJOPOCTI € HAWOUIbII «BPOKAWHUMM» POCIHMHAMU
MOpPS 1 IIIHHUM MPOAYKTOM JUISi TOMIBII CLIbCBKOTOCHOMAPCHKUX TBapuH. 3a
BMICTOM TOXXUBHUX PEUYOBHH X MOXKHA IMPHUPIBHATH 10 SKICHOTO CiHA abo0, HaBITh,
3epHa. 3anexHOo Bia BHUIy, BOHU MicTATh 4,4-11,4 % mporeiny, 0,6-3,5 % xupy,
3,2-27,6 % xmitkoBuHH, 33,4-65,9 % 0€3 a30THUX EKCTPAKTUBHUX PEYOBUH,
11,3-38,5 % — miHepanbHUX peuyoBUH. KpiM TOro, MOpChKI BOIOPOCTI € Oararum
JOKEepesioM Moy 1 THIINX MaKpo- 1 MIKPOEJIEMEHTIB.

OntumanbHOIO (OPMOI0 KOPMOBHUX J100ABOK 3 TaKUX TiAPOOIOHTIB € MaCTH,
Kl CKJIQJAIThCA 3 IpIOHO MEJIEHHX YacTUHOK MiJiid 1 Bomopoctel. OnHuUMH 3

TakuX J100aBOK € MiHepaJibHa KOpMOBa Jo00aBKa (MareHT YKpaiHU Ha KO PUCHY
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mozeb Ne 34634), 1m0 MicTUTh po3melieHi ctyaku YopHoMmopehkux mimi (Mytilus
galloprovincialis) 1 Mopcbky Bomy 1 OUIKOBO-MiHEpasibHa (MaTeHT YKpaiHu Ha
KopucHy wmomenb Ne 42687), mo MICTHTh PO3MENCHI CTYIKHA BEJIMKUX 1 Tija
JIpiOHUX MiaiH, BIIX0AM MOPChKUX BogopocTel dinodopu pedbpucrtoi (Phyllophora
nervosa) 1 MOPChbKY BOTY.

KumkoBa Mop¢osiorist € roJOBHUM MOKa3HUKOM 370POB’Sl KUIIEYHUKA, IO
XapaKTEePHU3YETHCS, y TIEPITY Yepry, BUCOTOK BOPCUHOK 1 MMOWHOI0 KpUNT. Brcoki
BOPCUHKHA KOPENIOIOTh 13 TOKPAIICHHSIM 3J0pPOB’S KHUIIEYHHUKY. SK BiIOMO,
JIBAHAJISITUIIATA KUIIKA y MPOIECI TPABJICHHS BUKOHY€E HAJ[3BUYANHO BaXJIUBY
¢yHkit0. BoHa perymnioe MOTOpPHY 1 CEKPETOPHY MAiSUIBHICTH YChOTO TPaBHOTO
KaHally, € MICIIEM, JIe 3yCTPIYalOThCA TPaBHI MIJISXH MUTYHKA, KAIIIEYHUKA, BUB1IHI
MPOTOKH MEUIHKY 1 MiANITYHKOBOT 3aJI03H.

MeTtor npocnipkeHb Oylo BH3HAUUTH OCOOJIMBOCTI TICTOJNIOTIYHOI Oy1oBU
JIBAHAISITUTIATON KUIIKK KypuaT-OpoilyiepiB 3a BUKOPUCTAHHS KOPMOBHUX JI00aBOK,
BUTOTOBJICHUX 3 MOPCBHKHUX T1JIp0 O10HTIB — MIHEPAJIbHOI 1 OLTKOBO-MIHEPAIBHOT.

Jlocninu mpoBeneHO Ha Kypuarax-Opoitiepax kpocy «Pocc 308». Ypomosxk
CKCIIEPUMEHTY MNTHI Oyla KIIHIYHO 370poBoro. Kypuatam 3romoByBaiu
cranaptHuid komOikopMm 3rimHo 3 JCTY 4120-2002, HanyBaiau 3 HI MHEIbHUX
noinok. Kypuara mnepmioi (KOHTPOJIBHOI) TpylHd OTPUMYBAIM JIUIIE OCHOBHUU
pauioH. Kypuaram papyroi 1 Tperboi pgocimigHux Tpyn 3 21 go 62 nobu
BUPOIIYBaHHS JOJAaTKOBO IO HBOTO 3TOAOBYBAJM MiHEepajdbHy 1 OLIKOBO
MiHEpaIbHy KOPMOBY JOOABKY 3 MOPCHKHX T1ApO OI0HTIB Y KUIBKOCTI 7 % BiJ Macu
xopMmy. st mocnipkenb BiJ 3-X romiB Kypyar 62-1000BOro BiKy 3 KOXKHOI IpyIu
BIIOMpAIA CEpPeAHI0 AUISTHKY JBaHAAUATHNANOT KHUIIKH. OTpuUMaHl KyCOYKH
¢ikcyBanu B 10%-My po3unHi HeHTpaibHOTO (popMaltiHy 1 3aJIMBaiv B apadiH.

JUJ1si BUTOTOBJIEHHS TICTOJIOTIYHUX IMpenapariB napagiHoBl 3pi3U TOBIIMHOO
5-7 MKm 3a0apBiioBajii TEMAaTOKCHJIIHOM 1 €03MHOM, a Takoxk 3a Maopi.
Buznauennss MOpHOMETPUYHUX MApaMETPIB MIKPOCTPYKTYP KHUIIKH 31HCHIOBAIH
3a JIOMOMOTOI0 OKyNsApHOi ciTku 1 mporpamu ImageTools 3,6. Ilnomy moBepxHi

BOPCHHOK BU3HAYaJIU 3@, I{IJILHICTh KPUIIT 1 BOPCUHOK — 3 TIEPEPaXyHKOM Ha
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1 MM 3pi3y cTiHKHM KHIIKH. OLIHKY JOCTOBIPHOCTI PI3HUII MOKA3HUKIB MTPOBOAMIIN
3a kputepieM CT’roeHTa.

Ha mouarky pocmimy cepemns maca Tima kKypyar 20-Tu 1000BOTO BIiKy
cranoBmwia 322,4+8,3 1 (n=80). 3romoByBaHHS KOPMOBHX JI00aBOK CIIPHUSIIO
30UIbIIEHHI0O Macu Tina OpoinepiB. Y 60- mob6oBomy Bili(n=73-76) maca Tina
KypyaT KOHTPOJBHOI Tpynu cTaHoBWia 2722,7+£23,2 1, mepmoi JOCTiAHOI —
2819,7+27,2 1, apyroi — 2862,8+23,9 r, 1110 TOPIBHSIHO 3 KOHTPOJIEM OyJI0 OLIbIIe
Ha 4,1 % (p<0,01) 1 5,2% (p<0,01) BimmoBimHO.

Sx BimOMO, NBaHAAUATHUIIAA KHUIIKA 3aiiMa€ IIEHTpaJbHE TMOJOXKEHHS B
KHUILIEYHUKY 1 BIAPIZHAETHCS BiJ 1HIIMX YHIKQJIBHUMH 1 CKIQJHUMH (DyHKILISIMU.
Came 11 KWIIKa € 30HOK0 3 HAWOUTBIT BUCOKOIO TEHCMEKEPHOI AKTHUBHICTIO,
HaWOIIBIIMM BMICTOM amyAOLMTIB PI3HOTO THIY, IO OpPraHi3ye CEKPETOpHY 1
MOTOPHY (PYHKIII0O BCHOIO TPABHOIO KaHAIy 1 XapaKTEPHU3YETbCS BUCOKOIO
CKJIQJIHICTIO OpraHi3allii HEpBOBOIO amapary.

JiameTp ABaHAALATUIANOI KAIIKA Kypyar NepIloi 1 Apyroi TOCIIAHUX TPy

oyB Oimpmmm Ha 18,0 1 13,1 % (p>0,05), ToBmHa cTiHkK — Ha 6,6 1 7,4. TopmuHa

cnu30BoOi 00onoHKM Oyna Outbmor (p>0,05) Ha 3,1 1 6,9 %. Ak cBiguaTth
pe3y/bTaTd BU3HAYEHHS BUCOTH BOPCUHOK, MIMOWHM KPUIT, TOBIIMHU M’SI30BOi
IUTACTUHKK 1 TMIACIM30BOI OCHOBHM, MOTOBIIEHHS CJIM30BOi OOOJOHKH CTIHKHU
JBaHAMISITUNIATIO KUIIKM KypuyaT JOCHIIHUX TPyl BiIOYIOCh NEPEBAXKHO 3a

paxyHOK OUTBIIIOI BUCOTH BOPCUHOK. Y NTHII MEPIIOi JOCIHIIHOT TPy BOHA Oyia

outbiiow Ha 3,1 %, apyroi rpynu — Ha 15,5 % (p<0,05) 1 craHoBMIa BIATOBITHO

583,4+23,6 1 640,1£23,6 mxwm. lllupuHa BOPCHHOK KHUIIKK Yy Kypdar JOCIHITHUX
rpyn Takox Oyna Oinbmioro, BiamosigHo Ha 28,4 (p<0,05) 1 23,2%. BianoigHo

IUIOIIA MOBEPXHI BOPCUHOK JBaHAALATUIIANIOI KUIIKU OpOWIIEepIB TOCHIIHUX TPyl

Oyna Ouibmioro: nepmioi rpynu — Ha 35,0 % (p<0,01), npyroi — Ha 42,2 % (p<0,01).
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Boanowac, mmOuHa KpUNT y KHIIII KypyaT OOCHIAHMX Tpyn Oyna MEHIIOH0
(p>0,05): nepmioi rpynu Ha 3,3 %, apyroi — Ha 12,4 %.

Yepes OuIbllly BUCOTY BOPCHHOK 1 MEHINIY ITTMOWHY KPUNT iX BiTHOIIECHHS Y
Kypyar mepioi gociigHoi rpynu Oyno OuibiuuM Ha 9,0 %, npyroi — Ha 31,9 %
(p<0,01). I3 36inbIIeHHSIM WKUPUHU KpUNOT Ha 16,0 % iX MIUIBHICTh 3MEHIIMIIACH Ha
6,0 % (p>0,05). 3a BUKOpUCTAaHHS KOPMOBHUX JOOABOK CHOCTEpIraiu 301IbIICHHS
BHCOTH CIITETaTbHOTO MIapy K BOPCUHOK, Tak i KpunT. [IopiBHSIHO 3 KOHTpOJIEM,
y Kypuar MepIoi rpyny BUCOTa EMiTEeNiI0 BOPCHHOK 1 KpUMT Oyia Ouibmioro Ha 16,2
17,9 %, npyroi rpynu — Ha 27,6(p<0,05) 1 16,9 %. ToBmuna M’530B0i 000TOHKH
JBAHAJIATUIIANOI KHMIIKK Yy KypyaT mepuoi rpynu Oyna Ouibmoro Ha 18,3 %,
apyroi rpymu — Ha 10,2 %. Ciig BiAMITUTH, 10 301IBIICHHS TOBIIMHHA M’ SI30BO1
000JIOHKM BIJIOYJIOCH TEPEBAXXHO 3aBASIKU 1i BHYTPIIIHBOMY IIapy uepe3 ii
OUTBIIMI MOKA3HUK. Y TOM ke yac, MOKa3HUK BIIHOCHOTO 301IbIIIEHHS OYB BUILUM
JUTsL 30BHIIIHBOTO MIapy. Tak, MOPIBHSHO 3 KOHTPOJIEM, TOBIIMHA BHYTPIIIHBOTO
Hiapy y Kypuar nepuioi i Ipyroi gociinux rpyn Oyna Oubioro Ha 17,51 15,7 %, a
30BHIMHEBOTO — HA 28,1 1 34,0 % BignmoBigHO (B ycix Bunaakax p>0,05).

[IpoTein KOpMY € BaXKJIMBUM PETYISITOPOM POCTY MTHUIIl, a TAKOXK PO3BUTKY
IITYHKOBO-KHUIIKOBOTO TpakTy. OCHOBHMM 3aBJaHHSM NTaxXiBHHUIIBKOI Tramy3i €
3MEHIICHHS] BUTPAaT Ha KOPMH, OCKUIbKM BIH € OCHOBHOIO CKJIAJIOBOIO 3arajbHOi
BUPOOHUYOI COOIBAPTOCTI, a MPOTEIH € OJHIEI0 3 HAWBAXIMBIIIMX CKIIAIOBUX
BUTpAT palioHy NTuii. ToMy MOXIUBICTh BUKOPUCTAHHS MPOTEIHY M’sica MIfii 1
BOJIOPOCTEH O1TKOBO-MiHEpaIbHOI JOOABKH € HAI3BUYANHO MEPCIICKTUBHUM.

3riIHO 3 pe3yabTaTaMy HAIIOTO JTOCH1Ty, BUKOPUCTAHHS KOPMOBHX JTI00aBOK,
BUTOTOBJICHUX 3 MOPCBKUX TiJIpOOIOHTIB, CTUMYJIIOBAJIO IHTEHCHUBHICTH POCTY
M’SICHUX Kyp4ar, IO MOTOKYEThCA 3 1H(QOPMAIIEIO M0N0 PICTCTU MYIIOIOYOTO
BIJIUBY KOPMOBHX J00ABOK 13 Mif1i 1 OypuUX BOJOPOCTEN HA M SICHUX KypEH.

Sk cBimuarh pe3ynbTaTH JOCIHIKEHb, MOP(O METpUYHI TMapameTpH SK
Makpo-, TaKk 1 MIKpOCTPYKTYp KHUIIEYHUKA 3aJIeKaTh BiJ CKJIady paiioHy. biabin
TOBCTa CIU30Ba OOOJIOHKA, BUIII BOPCHUHKH, OLIbIIA IJIONIA iX MOBEPXHI MAIOTh

npsMy Kopessiiro 3 (YHKIIOHAIBHOK AaKTHUBHICTIO KHUIIICYHHMKA 1, BIJTMOBIIHO,
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BUIIlY MPOIYKTUBHICTh TBAPUH, 10 MOXKE OyTH BUKOPUCTAHO SK JJIS OI[IHKH HOTO
CTaHy, TaK 1 OIIHKK BIUIMBY KopMmy. Tak, 3a BHUKOPUCTAHHS B TOJIBII
Kypuar-OpoiisiepiB cuM010THKA (TIOE€HAHHS MPOOIOTHKA 1 TPeOIOTHKA) 3 IUKOPIIO 1
MOPCBHKUX BOJIOPOCTEH CTUMYIIOBAJIO MPOAYKTHBHI TOKa3HUKM MNTHUII Ta
30UIBIIMIIO TIOKA3HUK BIJHOIIEHHS BHUCOTHM BOPCHHOK JI0 IMIMOMHU KPHUIIT Yepe3
30UTBIIIEHHSI BUCOTH BOPCUHOK 1 3MEHIIICHHSI TNIMOWHU KPUIIT.

3rifHo 3 pe3ynbraTaMyd HAIIUX JOCTI/DKEHb BUIII IOKAa3HWKH BUCOTH
BOPCHHOK, BiJTHOIIIEHHS BUCOTH BOPCHUHOK JI0 TIMOWHU KPHIT, TOBIIMHH CIIH30BO1
O0OOJIOHKHM JBaHAAIATUIANOI KHIIKK KypyarT JOCIITHUX TPyl BKa 3yIOTh Ha
NIIBUINCHHS 11 (PYHKI[IOHAJTBbHOI AaKTUBHOCTI 3a BIUIMBY KOPMOBHUX J100aBOK,
BUTOTOBJICHUX 3 MOPCHKHUX TiApoOioHTIB. J[iiiCHO, TOMOBXKEHHS BOPCHHOK
30UIBIIIY€ 3arajbHy IUIONIY il TpaBHUX ()EPMEHTIB HAa TMOXXHMBHI PEYOBHMHHU 1 iX
BCMOKTYBaHHSI.

OpeprxkaHi HaMU J1aHi IIOAO JTOCTOBIPHOTO 30UIBIIEHHS BUCOTH BOPCHHOK
JIBAaHAMISITUIIATO] KHUIIKM KypyaT 3a BIUIUBY OUIKOBO-MiHEpaJIbHOI J100aBKU
y3TOKYIOThCS 3 1H(GOPMAIII€0, 3TiAHO 3 SKOK MIABUINEHHS BMICTY MPOTEIHY B
pallioHl 10 ONTUMAJIBHOTO PiBHA 301IbIITYE BUCOTY BOPCUHOK 1 3MEHIIIY€ TITUOUHY
KPHIIT.

BiacyTHIiCTh TOCTOBIpHOTO 301JIBIICHHS BUCOTH BOPCHHOK JBAHAIISATHIIAIO
KUILIKK KypuyaT Mepuioi rpyny 3a BUKOPUCTAHHS MIHEPaJbHOI KOPMOBOI 100aBKU
YaCTKOBO Y3TO/KYETHCS 3 JTAHUMHU, 3T1THO 3 SKUMU TIABUIICHHS B PAIliOHI BMICTY
KaJIbI1I0 3yMOBHJIO 3MEHIIIEHHS BUCOTH BOPCHMHOK y TOHKOMY BT KUIIIEUHHUKA
nepemneiB 1 Kyp4ar-Opoiiepis.

BucHoBkH

1. 3romoByBaHHS MIHEpPAJbHOI 1 OLTKOBO-MIHEpaIbHOI KOPMOBHUX J00ABOK,
BUTOTOBJICHUX 3 MOPCBHKHX T1JIpoOIOHTIB 3 21 1m0 62 100y BUPOIIYBaHHS CIPUSIO
30UTBIIICHHIO KUBOI Macw Kypuar-OpoitnepiB y 62-moboBomy Bii Ha 4,1 %
(p<0,01) i 5,2 % (p<0,01) BiAMOBIAHO.

2. 3acTtocyBaHHS KOPMOBUX J0O0OAaBOK, BHUIOTOBJIEHHUX 3 MOPCHKUX

riapoOIOHTIB MO3HAYUIIOCS HA 301IBIIIEHHI BUCOTH 1 IIMPUHU BOPCUHOK, IO 1X
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MOBEPXHi, 3MEHIIICHH] IMIMOWHM KPHIIT, IO MPU3BEIJIO J0 301IbIISHHS BiAHOIICHHS
BHCOTH BOPCHHOK J0 TIIMOWHW KPWINT JBAHAAISTHIAIOI KUIIKWA 1 CBITYUTH PO
i ABUIIEHHS 11 (QyHKIIOHATHLHOT aKTUBHOCTI.

H.Jlanxesuu, 3006y6au

Ooecvruii OeparcasHull azpapHull yHigepcumem
O.bupka, 1. Decenko, kanouoamu eem. HayK
Xaprxiscbka 0epoicasHa 3008emepuHapHa aKkaoemis
Onybnixosano 6 scypuani «AepoEnimay

OBMIH PEYOBHH B OPTAHI3MI TEJIAT I1PU BUKOPUCTAHHI
MIHEPAJIBHO-CAITOHITOBUX KOPMOBHUX JTIOBABOK

[IpOoayKTUBHICTh  CLIBCBKOTOCHOJAPCHKUX  TBAapUH  OOYMOBIIOETHCS
XapaKTepoM Ta IHTEHCHBHICTIO OOMIHY PEYOBMH Ta €HEprii, SKi BU3HAYAIOTHCS
pAOOM BHYTPIIIHIX Ta 30BHIMHIX (akTopiB. Jlo HaWOLIbII BaroMux 3 HHUX
BIJTHOCATHCS XapakTep 1 PiBeHb TOMIBII, OCOOIMBOCTI MEPETPABICHHS Ta OOMiHY
PEUOBHH, Cepel SKUX MIHEPAJIbHUM BIJBOJIUTHCA BAXKJIUBA POJIb, OCKUIBKU
OpraHiyHi He MOXYTh 0€3 HUX HOPMaJIbHO 3aCBOIOBATHUCH.

3apa3, He3BaKalO4YM Ha 3HAYHY KUIBKICTh JOCHIDKCHb, IIE HE 30BCIM
BUBUCHA Ol0JIOTIYHA JOCTYIHICTh MIHEPAIbHUX CIIOJYK pPI3HUX KOPMIB Ta
KOpPMOBHUX J00aBOK, a OIIHKA iX 3a XIMIYHUM CKJIaJJOM MAa€ JIUIIE OpPIEHTOBHUUI
xapaktep. ToMy BUBYEHHS BCIX AacCIEKTiB, SIKI BIUIMBAIOTh HA BUKOPHCTAHHS
MOKMBHHX 1 MiHEpaJIbHUX PEYOBHH, MAa€ BAXKITMBE 3HAYCHHSI.

[TepmmM iCTOTHHM €TaroM KUBJICHHS OPTaHi3My KYWHUX TBApPHUH € TIPOLIECH
MIKpOOIaJIbHOTO PO3IICIUICHHS] Ta CUHTE3Y IIOKMBHUX PEUOBUH y pyoOIl. 3a
JUHAMIKOIO O10XIMIYHUX MOKA3HUKIB PYOIEBOi PIIMHU MOXHA MOOIYHO CYIUTH
PO MPOIIECU TEPEeTpaBlIeHH, a 1o piBHIO Ta cTpykTypi JIKK - mpo ocobramBocTi
HAJXO/DKCHHS B OpraHi3M MMOKUBHUX PEUYOBHH.

BaxxnuBa ponb B opranizarii MOBHOIIIHHOI TOJIBII TBapWH BITBOIUTHCS
MIHEpaJIbHUM eJIeMeHTaM, 03 SKHUX OpraHiuyHi pPEYOBHHU HE MOXYTh
BUKOPHCTOBYBAaTHCh. [l 3a0e3medyeHHsT TBApUH MiHEPAIBHUMH €JIEMEHTaMU

HEOOX1/THI PSAJ CIIONYK, CEPE]l AKUX TaKUil MPUPOTHINA KPEMHE3EM SIK CAIlOHIT.
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CamoHiT — 1IHHE JDKEPEJI0  MAaKpOCJIEMEHTIB:  Kallilo, MarHio;

MIKpOEJIEMEHTIB: 3ali3a, MiJl, MAapraHiio, KOOaJIbTy; YIbTPaMIKPOEIEMEHTIB:
MOTiO/IeHy, HIKeIt0, XpoMmy, cpibia Ta iH. BiH € XopomuM copOEHTOM TOKCUYHUX,
OTPYHHHUX 1 paJloaKTUBHUX pedoBUH. Ha OCHOBI camoHiTy po3po0sieH1 KOMIUIEKCHI
no6aBku MCII-2 1 BJIC, siki BAKOPUCTOBYBAJIH JJIs1 JOCIITY.

Jlocoig TpoOBOAWMIM 3a METOJIOM TpyM-aHaJOriB Ha OWYKax 4YOpHO-psOOi

nopoau. Y AOCHIAI BUBYAJIM JBa THIM TOMIBII — TpaB sHUN Ta cuiocHui. s

OaylaHCyBaHHS paIllOHIB 32 MakKpo- 1 MIKpOEJIEMEHTaMH BBOJWJIM CAIOHIT Ta
koMmIuiekcH1 goo6aBsku MCII-2 1 BJIC.

BxotodeHHst  camoHITY Ta MiHEpalbHO-CAllOHITOBUX JIO00ABOK  CIIPHSIE
nigBuuieHHI0  pHBMicTUMOro pyOIns, 3MEHILIEHHIO KOHIIEHTpalii amiaky,
301IBIIEHHIO BMICTY OI[TOBO1 1 MPOMIOHOBOI KMCIIOT Ta 3MEHIIEHHIO MACIISHOI.

[Ipu BuUKOpUCTAaHHI 3€JEHUX KOPMIB TBAPUHHU JOCHIIHUX TPYyI, OCOOIMBO
I11-V, 3HayHO Kpallle MepeTpaBloBalin CyXy pedoBuny (Ha 3,23-4,46%; P>0,95).
Kpaia nmeperpaBHiCTb CyX0i pedOBHHU OyIia, HacaMIiepes, 3a paxyHOK JOCTOBIPHO
Kpamioi  MepeTpaBHOCTI  MPOTEiHy TBapMHAMU  yCiX  JOCHIAHMX TPyl
CnocrepiraerbCsi TakoXX TEHJICHIIS 10 3pOCTaHHS MEPETPABHOCTI CHUPOTO KHUPY.

[lepeTpaBHicTh cHUpOi KIITKOBUHM Oyjia BHINOI y TBapWH YETBEPTOi Ta I ATOI

rpyn, a bEP — tBapus III-1V rpym.

[Ipu cunocHOMy THIII TOMIBIl 3a MEPETPABHICTIO TMOXUBHUX PEYOBHUH
TBapUHU TNEPIIOT Ta APYroi rpynu MNPakKTUYHO HE BIAPI3HSIUCH, X04a JOCIIIHI
JIETIO Kpalle MepeTpaBIoBaId CUPUI TIPOTETH Ta kup, aie ripiie bEP.

buuku III-V rpyn kpaie neperpaBitoBaiu cyxy pedoBuHy 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).

[TepeTpaBHicTh MpOTEiHY OyJia TOCTOBIPHO BUIIOKO TUTBKH Yy TBAPUH I SITOI IPYIIH,

a KJITKOBMHU — YETBEPTOi I'PyIH, X04a 1 B PELITI IPyN CHOCTEpiragach TeHACHIIISA

710 3pOCTaHHS.
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[Ipu TpaB‘sHOMY THII TOMIBIlI TBApUHU JOCHIJIHMX Tpyn OuIbIIe
OJICpKyBaJIu TIEPETPABHOTO a30Ty MOPIBHSIHO 3 KOHTPOJIbHUMH Ha 14,6-16,6%, a
npu cwiocHoMmy tumi - Ha 3,0-13,3%. lle BimOyBajoch mepeBakHO 3a PaxyHOK
OUIBIIIOTO CIIOKMBAHHS, X04a YACTKOBO 132 PaXyHOK Kpalloi NepeTpaBHOCTI.

Ha Binminy Big azoty, e aOCON0THA peTeHIlis Oylia MaiyKe OJHAKOBOIO MpHU
000X THMAX TOMAIBII, TBAPUHU JOCHITHUX TPyl OUIbIIE BIAKIAAAIA 307U B
abCONIFOTHOMY 3HAYCHHI, ajie¢ MCHIIIE B PO3PaxyHKy Ha OJIMH KiIorpamM MacH Tija,
110 TOSICHIOETHCS, MaOyTh, MEHILIOK TOTPEOOIO B 30111

Crni BIiIMITUTH, 110 aOCOTIOTHE 3aCBOEHHS a30Ty Ta 30J14 OyJIO KpalluM Mpu
CUJIOCHOMY THUIIl TOPIBHSHO 3 TpPaB‘SHUM, IO MOSICHIOETHCS OLIBIIOI >KUBOIO
Maco¥0 1 BUIITUMHU IPUPOCTAMHU TBAPHH.

Ha BigMiHy Bij 30714, TBAPUHU YCIX TPYH CIIOXKUBAIU MPUOIU3HO OJHAKOBY
KUIBKICTh KaJbIII0 HpHU TpaB‘SHOMY THII TOAIBII. Y TBapHH IOCIIAHUX Pyl
CIIOCTEPIraeThCA TEHACHINS JI0 KpAaIllOr0 BCMOKTYBaHHS, XO4a B IMPOICHTHOMY
BIJIHOIIICHH] PI3HMIIS HE3HAUYHA. 32 paxyHOK Kpallloro BUKOPUCTAHHS B OpraHi3Mi
TBapUH BIAKIAAAIOCH OUIBIIE KaNbIlilO, SK a0CONIOTHO, TaK 1 B MPOICHTHOMY
BIJTHOIICHH] BiJ] CHOXHUTOTO 1 TOTO, IO BCMOKTaBCS, PI3HUIS OCTaHHBOTO
CTaTUCTUYHO JOCTOBIpHA.

Ha ¢oni cumocHuX parfioHiB CIOXXHBaHHS TBapUHAMU KaJbIlilo Oyio
OJTHAKOBUM, aji¢ BCMOKTAQJIOCh HOro y TBapuH MJOCHIHUX TIpyN OUIbIIE SK

abCOIIOTHO, TakK 1 B MPOIIEHTAX BiJ CIOKUTOTO. BuIoro Oyrna 1 peTeHIis KajbIliio B
npyriit rpyni Ha 23,9%, B TpeTiit — Ha 27,4%, B yeTBeptiit — Ha 70,0% 1 B mqTiii —

Ha 64,6% MOPIBHSHO 3 MEPIIOI0 FPYIIOLO.

CnoxuBanust ¢dochopy TBapyUHAMHU TOCTIAHUX TPyH MPU TPaB‘sTHOMY THUII
rofiBmi Oyno OumemmM Ha 42,3- 44,4% nopiBHSAHO 3 MEPIIOI0 TPYIOI0 32 PaXyHOK
BUKOpHUCTaHHS JiamoHifidocdary. [lpu cumocHOMy THMi TOIBII KapTUHA Malke
aHaJIoT1yHa TpaB‘sSHOMY, ajie aOcoioTHa peTeHIlis Gocdopy Oyna B IiIoMy

MEHUIOK TOAl, KOJM KaJbLIK BIJKIAAAJIOCh B LUIOMY Jemo Ouiblie. TBapuHu
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JOCIIIHUX TPy Kpalle 3aCBOIOBAIM a30T, 30J1y, Kbl Ta ¢hochop mopiBHIHO 3
KOHTPOJIBHUMH MPU 000X TUIAX TOJIIBIIL.

BxiroueHHsT camoHITy Ta MIHEpajJbHO-CAllOHITOBUX KOPMOBHUX J00aBOK
CIIpusi€: MABUINEHHIO pHBMIcTHMOTO pyOIls, 3MEHIICHHIO KIJIBKOCTI aMiaqyHOTO
a30Ty; onTuMizauii npoueciB OpoAiHHA B pyOwi Ta IHIIUX BiAAUIAX
[IJTYHKOBO-KHILIKOBOTO TPAaKTy, 3@ PaXyHOK YOro MiJBHUILYETbCA MEPETPABHICTD
CyXoi pe4oBMHM Ta ii cKkJagoBuX. E(EKTHBHICTh BHUKOPHUCTAHHS Ta CTYHiHb
3aJI0BOJICHHSI MOTpeOM TBApUMHU B TiM YW IHIIIA PEYOBHHI A€ 3MOTY OILIHHUTU
O0amaHC OKpEeMHUX €JIEMEHTIB JKUBJICHHA. Y MPOBEACHUX JOCIIDKEHHSIX MpH
TpaB‘sTHOMY 1 CHJIOCHOMY THIIaX TOfIBJI1 OaJlaHC a30Ty, 30J1H, KaJbllito Ta pochopy
OyB TIO3UTUBHUM.

[Ipu 3romoByBaHHI MiHEpaJbHO-CANIOHITOBUX KOPMOBHUX J00aBOK paIlloHU
TBapuH 30aradyroTbCsl pAJOM MIHEPAIBHUX PEYOBMH. BHacHiJOK 1bOro
MIJBUIIYETHCS] PETEHIIST a30Ty, 307, Kalbllilo Ta Gocdopy mnpu TpaB‘ssHOMY Ta
CUJIOCHOMY THMAaX TOAIBII Y AOCIITHUX TBAPUH MOPIBHSHO 3 KOHTPOJIbHUMHU.

T'Kosanw, kano. c.-e. nayk T. Ilpuninko, 0okm. c.-2. HayK
Tlooinvewvkuti Oeporcasrnull acpapHo-mexHivHUul YHigepcumen
Onybnixosano 6 scypuani «AepoEnimay

KOMILIEKCHUI MMPENAPAT «TEITACOPBEKC»Y
INPOMUCJTIOBOMY CBUHAPCTBI

[Ipobnema koHTaMiHalii KOPMIB MIKOTOKCMHamMHu Bxke moHan 40 pokiB
HEIOKOITh TBAPUHHHUKIB, OCKUIBKH MPU3BOAMUTH JIO 3aXBOPIOBAHHS XYyJI00H depe3

TOIBIIIO0 YpaXKEHUMU KOPMaMU Ta 3aBJa€ 3 EKOHOMIYHUX 30UTKiBa.

MIKOTOKCHHH — 1Ie Tpyna XIMIYHUX PEUYOBUH, SKI MPOAYKYIOTHCS ICSTKUMHU

uBusiMu  (rpubamu), 30kpema Oararbma Buaamu poxiB Aspergillus, Fusarium,
Penicillium, Claviceps i Alternaria, piame iHmumu. [Ipu ibomy, Tpeba 3a3HauNTH,
10 YTBOPEH1 TpuOaMu MIKOTOKCHHHU 3aBXKIHM € PE3yJIbTaTOM CKJIAJHUX B3a€MOJIM

MK BOJIOTICTIO, Temmeparyporo, piBHeM pH, koHueHtpauismu kucHioo (O2) Tta
177



Byriekucioro ra3y (CO2), HasBHICTIO KOMax, MOIIUPEHICTIO TpubiB B 00 emi
KOPMY 1 TPUBAJIICTIO HOTO 30€piraHHs.

[TosiBa MIKOTOKCHHIB y TOTOBOMY KOpMi MOX€ BiAOyBaTHCS Ha PI3HHUX
TEXHOJIOTTYHUX CTaisgX KOPMOBHUPOOHHIITBA: Yy TIOJNI, NPH TPaHCHOPTYBaHHI,
30epiranHi abo HaBiTh Micis KiHIIEBOI 00poOku cupoBUHU. KpiM TOro, TOKCHUHUN
KOMOIKOpM MOXKe OyTH 3pOOJICHMH Ha KOMOIKOPMOBOMY 3aBOMAl 3 SIKICHOI
cupoBuHU. L{e 00yMOBIEHO THM, 110 TOKCHUYHI MTPOAYKTH MOXYTh HAKOTIMIYBaTUCS
B TEXHOJIOTIYHOMY OOJaJlHAHHI BUPOOHWYMX JIHIN, OCKUIBKHM YHCTKA Ta CaHAIlis
ILOTO 00JaAHAHHS, SIK TPaBUIIO, TPOBOAUTHCS PiIKO. TaKMM YHMHOM, MOMKIMBOCTEH
NOSIBU TOKCHHIB B KOpMax JIOCTAaTHBO. 3apa3 HaiiuyoTh moHaj 140 MiKOTOKCHHIB.

Ane xpamii €BpOIEWChKi Jiaboparopii BHU3HaA4YaloTh HEe Ounbine 15 BumiB
MIKOTOKCHHIB. MIKOTOKCUHH, $IKI YTBOPIOIOTBCS B KOpMaxX, € BTOPHHHHUMH
METa0OJITaMU JKUTTEISUIBHOCTI TpUOIB Ta TNPEACTABISAIOTH JIOCUTh CTIHKI
PEUYOBUHHU, SKI TPOSBIAIOTH TEPATOTEHHI, MYTareHHi 1 KaHIEPOTeHHI e(eKTH,
3/1aTHI TOPYIIyBaTH OUIKOBHM, JIMIAHUN Ta MiHEpaJbHUM OOMIH PEYOBUH 1
IIPOBOKYBATH PErPecito OPraHiB iIMyHHOI CUCTEeMHU. MIKOTOKCHKO3H 3aJIeXKHO Bif 1X
MIPUPOJIU, KOHIICHTpAIlli MIKOTOKCUHIB y PaIlioHi, BUY TBAPUHH, BIKY, YMOB TOIIBII1
Ta CTaHy IMYHITETY HpPOSBISIOTHCS: 3HMKEHHAM NPOAYKTHBHUX MapameTpiB C/T
TBapUH 1 MTHUIIl; 3HUKCHHSIM €(DEKTUBHOCTI BUKOPUCTAHHS KOPMiB Ha BUPOOHHIITBO
IPOAYKIIIT; MOPYLIEHHSIM PENpPOAYKTUBHO-BIATBOPIOBAIIBHUX GbyHKIIH;
OClabieHHSIM IMYHHOI CHCTEMH OpraHi3My; MIJBUIICHHSIM YYyTIUBOCTI [0
3aXBOPIOBaHb (KOKIIM/I03, KOMIOaKTepio3 Ta 1H.); 30UIBIICHHSIM MarepiallbHUX
BUTpAT Ha JIIKYBaHHS 1 NpO(UIAKTHYHI 3aXOAH; 3HWKEHHSIM e(EeKTUBHOCTI Ail
BaKIIMH 1 MEITUKAMEHTIB.

3a indopmamiero WM. Pompureca geski  BUAM  MIKOTOKCHHIB €
KaHIIEPOTEHHUMH 1 HAKOMMMYYIOTHCS B MPOAYKTaX TBAPUHHUIITBA — SUIIAX, M’ SCI,
MOJIOLII, 1110 CTAHOBUTH 3arpo3y He JIMILE JJIs TBAPUH, a U JI0AuHU. ToMy KOHTPOJIb
3a BMICTOM MIKOTOKCHHIB Y KOpMaX 1 CBO€4acHE YCYHEHHs iX HEraTUBHOTO BILIUBY
— HEOoOXimH1 3axomu s 3abe3nedeHHs] Oe3MeKd 37I0pOB’S TBApUH 1 OCOOIHMBO

CIIO’KMBAU1B TBAPUHHUIIBKOT TPOAYKITIT.
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Sk 3a3nauators B. P. Kaipos 31 cniBaBropomu, B. [Tomncyit, O. M. [epentok,
[. M. TumodieHko, OCHOBHHMI CHOCIO BUIAJIEHHS MIKOTOKCHHIB 3 KOPMIB —
HeHTpamizamis 3a JOIOMOTOI0 COpOEHTIB. 11 e(eKTUBHICTD iCTOTHO PO3PI3HAETHCS
4yepe3 Pi3HOMaHITHICTh XIMIYHUX CTPYKTYP 1 BIaCTUBOCTEH MIKOTOKCHHIB, & TAKOX
copOeHTiB. MeTogu O60pOTHOM 3 MIKOTOKCMHAMM B JIaHWM 4Yac 3a3HAIOTh 3HAYHOI
CBOJIIOIIIT, y PEe3yNbTari SKOI MPOMJICHO NUIAX BiJI BUKOPHUCTAHHS OCHTOHITIB 1
AJTIOMOCWIIIKATIB, aK TUBHUX Y BIJHOIICHHI JIMIIE OJHOTO-IBOX MIKOTOKCHHIB, J10
3aCTOCYBaHHS MOIU(IKOBAHUX TIIFOKOMAaHHAHIB, MILIHO 1 IIBUAKO aJCOpOYIOYHX
MPakTUYHO BCl BIJIOMI Ha CHOTOJHINIHINM JCHb MIKOTOKCHHH. Y 3B’SI3Ky 3
aKTyaJIbHICTIO MpOOJeMH, MU TIOCTaBUJIM METYy BHU3HAYUTH €(QEKTUBHICTh
BUKOPHCTAHHS B paIllioHaX TOIBJII MOJOJHSAKY Ha BIATOMIBII pPI3HUX 03
KOMIUIEKCHOrO  mpemapary  «lemacopObekcTM»  BUPOOHUIITBA  KOMMaHIi
«BetrCepgiclIpoaykr» B kOMOIKOpMaX, KOHTAMIHOBAaHUX MIKOTOKCHHAMHM.

Hocnimkenuss Oynu npoBeneHHi B ymoBax TOB «TaBpiiicbki CBUHI» M.
CkanoBcbk XepCOHCHKOI 00JIacTi Ha MOToJiB’i MOMICHOTO MOJIOJHSKY CBHHEH.
[Minnocniani rpynu Oyau copmoBaHi TakuM 4YMHOM: | (KOHTpoOJbHA TpyIia)
MPOTATOM TIepioAy BIATOAIBII criokuBanu ocHoBHUM pariod (OP); II (mocmigna
rpyna) 10 OCHOBHOI'O PalliOHy BBOAMJIA COPOEHT MIKOTOKCUHIB «IemnacopOekcTm»
B 1031 1000 r/rony womOikopmy; III (mocmimna rpyma) 70 OCHOBHOTO PpallioHy
BBOAWIM KOMIUIEKCHUI mipenapar «lemacopbekctM» B g031 1500 r/Tony
KOMOIKOpMY, a 1HIII TEXHOJOTi4HI (aKTOPU TOMAIBII Ta YTPUMaHHS OyiH
imenTnuHuMH. Cxian 1 kr KopMoBoi 100aBku «IenacopOeKCTM» MICTUTh HACTYIIHI
aKTUBHI KOMIOHEHTU (%): KpeMHit0 guokcun — 64,2-74,8; amoMiHIIO OKCUJ —
14-18; maruito kapoonar — 1,0-2,5; Tutany nuokcun — 0,8-0,15; cenen — 0,32-0,35;
KiiHomteomtT — 4,2-4,5; cyxi nuBHI Jpixkmki — 8-10. Kommnoszuiis riapodiabHux
KapKaCHUX aJIIOMOCWJIIKATIB 1 JIY)KHMX CHJIIKATIB Ta IX JYXHO3EMEIbHUX
CJIEMEHTIB, B XapyOBOMY KaHajll TBapMH Ha MOJICKYJSIPHOMY PiBHI ajcopOye
nepeBakHy OuUTbIICT  (75-98%) HasgBHMX B KOpPMI MIKOTOKCHUHIB, IO
MEPEIIKOKAE IM MOXIHUBICTh BCMOKTYBaHHSI CTIHKAMH IIUTYHKOBO-KHIIIKOBOTO

KaHally Ta 3a0e3neuye Mojaibllie BUBEIACHHS 3 OpraHi3My y CKiali (eKaaTbHUX
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Mac. bionoriyHo akTHMBHI PEUOBHH, SIKI MICTATHCA B aJCOPOEHTI B MO€THAHHI 31
CTIOJTYKOIO CEJICHY — CTIOBIJIbHIOIOThH MPOIIECH OKUCIICHHS 1 CIPUSIOTh 3MEHIIICHHIO
TOKCMYHOTO HABAaHTAXCHHS HA OpraHi3M BiJ pEMTOK HE 3B’S3aHHUX
MikOTOKCHHaMH. Ilif iX BIUIMBOM NOCTYIIOBO BiJHOBIIOIOTHCS JIETOKCHKAIIITHA
JUSITBHICTh TIEYIHKH 1 3arajbHUN IMyHHUHN CTaTyC OpraHi3My.

OcHOBHUI KOMOIKOpPM, SIKUH BHKOPUCTOBYBaBCS JUIsl TOMIBIL CBHHEH
HIIIOCTIAHUX TPYM 3TAHO 3 JA0OPaTOPHUMU JTOCTIHKEHHSIMH OyB BU3HAHUM, SIK
cmaboToKkcHYHUUA. Y  JOCHiAI ~ BUBYAJIM  BIATOJIBENIbHI  TIOKa3HUKH 34
3arajJbHONPUUHATUMU METOJUKAMHU.

[lutanHs peHTAa0eNbHOCTI y TBAapUHHMITBI € KIOYOBUM IS pPO3POOKHU
HOBUX CTpATEriil y TroiBii CIILCHKOTOCIONAPCHKUX TBAPUH. Y TEPi0j KOJWBAHHS
I[IH Ha CUPOBHMHY Ta 3aKyHiBEJIbHUX I[IH HA MPOAYKII0O TBAPUHHOIO MOXOIKECHHS
BUPOOHHUKHU MarOTh OyTH 3a0e3rnedeHl eEeKTUBHUMU PIILICHHAMU JJI1 ONTUMI3AIll
BUTpAT Ta IiJIBUIIICHHS MPOyKTUBHOCTI TBApHUH.

PesynbraTi BiATOIBII1 MOMICHOTO MOJIOAHSKY CBUHEHN MIAOCIIIHUX TPYII 3a
YMOBHM BUKOPHUCTAHHSI KOMILJIEKCHOTO Tiperapary «lemacopOekcTmy mpecTaBIeHO
y Tabnuii. MonogHsSK ycCiX Tpyn TpU TIOCTAHOBII Ha BIATOMIBIIO, TICISA
3pIBHSUIBHOTO TEPIOAY MaB MPAKTHYHO OJHAKOBY JKMBY Macy B Mexkax 33,6-34,6 kr
y Bitti 90 mHIB. 3a mepioa BiATOAIBII MOJIOAHSK ITIIIOCTITHAX TPYII, IO CIIOKHBAB
KOMOIKOpM KOHTaMiHOBaHUM MIKOTOKCHHAMH, JIO CKJIaay SIKOTO BBOJAMBCS, a00 OyB
BIICYTHIM COpOCHT MIKOTOKCHHIB PpI3HHMBCS 3a TPHUBAIICTIO TepeOyBaHHS Ha
B1ITO/IBIII.

Mononusk cBuHel [ rpymu, sKul CHOXUBAaB OCHOBHUW KOMOIKOPM,
TpPUBAJIIIE BiATOJOBYBaBCcs — 97,6 MHIB, 1 THM CaMHM, BIPOTiHO, MOCTYMIaBCS 3a
IIUM TIOKa3HUKOM JIOCTiTHUM Tpyram: TBapuHaM Il rpynu Ha 9 nui (P>0,99) ta 111
rpynu Ha 12,3 gus (P>0,99). Llg pi3HuIs BIUIMHYIA HA 3aTaJIbHUM BIK JOCATHEHHS
xuBoi Macu 100 kr, Tak momomusk II Ta III migmocmimnoi rpymm, no ckiamy
KOMOIKOpMY SIKMX BBOAMBCS KOMILIEKCHUM npenapar «I'enacopoexctm» y 1031 1,0 1

1,5% mocsras xxuBoi macu 100 kr 3a 178,6; 175,3 qHiB BiAIOBIIHO.
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[IpucyTHicTh y KOMOIKOpMI, SIKH BUKOPUCTOBYBAJHU JUIsl BiJITOAIBEIHHOTO
MOJIOAHSIKY, COpPOEHTIB 3yMOBUJIO BHIII CEPEIHbOAO00BI MPUPOCTH, BIAMOBITHO
TBApUHU JPYToi TPyNu Maju 3HAYCHHS JAHOTO MOKa3HWKA Ha piBHI — 749,4 1, 10
Ha 11% mnepeBaxkanu koHTpodbHYy Tpyny (P>0,999) ta TBapuH Tperboi rpynu —
766,7 1, mo Ha 13,6% BuHIlle 3a MOKA3HUK KOHTpONHO. Buii cepeaHbom000Bi
OPUPOCTH 3YMOBUJIIM 3MEHIICHHS BUTpPAT KOPMIB Ha OAMHUINIO TPHUPOCTY VY
MOJIOJTHSIKY JTOCITiTHUX TPYTI.

Takum unnoMm, «['emacopOexkcTm», KUl YBOAMIU IO CKJIaay KOMOIKOpMIB
(KOHTaMIHOBaHMX MIKOTOKCHHAMHM) JJI BIATOMIBEIBLHOTO MOJIOAHSKY CIIPHUSIE
MOKPAIIEHHI0  BIATOAIBEIBHUX  SKOCTEH.  bBumbll  BUCOKI  MOKa3HHUKHU
CepeaHbOJO00BUX MPUPOCTIB Oyau OTpUMaHI y CBHUHEH, JO KOMOIKOpMY SKHX
BBOAMWIM 1,5 KI HA TOHHY KOMILIEKCHOTO nipenapary «l'enacopoexkctm». Ane, sSIKIIo
piBEHb KOHTaMiHaI[li KOMOIKOPMIB HE BHUILM, HI’K B TAHOMY BHIAJIKY, TO MOXKJIUBE
yBeACHHS MeHII01 103U mpenapaty — 1000 r Ha ToHy KOMOIKOpMY.

Jlist 301IbIIEHHS MPOAYKTUBHOCTI, MNPO(MUIAKTUKH IITYHKOBO-KHUIIKOBUX
3aXBOPIOBaHb, MIJABUIICHHA MNPHUPOJHOI  PE3UCTEHTHOCTI  BIATOIBEIHHOTO
MOJIOAHSIKY Ta 301ablIeHHS €(GEeKTUBHOCTI BUPOOHMIITBA CBUHMHU B YyMOBaXx
IPOMHCIIOBUX KOMIUIEKCIB PEKOMEHIYEThCS IO CKJIaay IOBHOPAIliOHHHUX
KOMOIKOpMIB BBOJIUTH KOMIUIEKCHUN Tpemnapar «lemacopbekcTM» y BKa3zaHUX
MPOMOPILISIX. YBEIEHHS JI0 CKJIaJy KOMOIKOPMIB JIJIsl BIATOMIBEIBLHOTO MOJIOAHSKY
(KOHTaMIHOBaHUX MIKOTOKCHHaMH) KOMIUIEKCHOTO mpemnapary «lemacopbekctm» y
no3i 1,0 1 1,5% cnpusie 3MenienHto nepioay Biaroaismi g0 100 kr Ha 9-12,3 aHIB
(P>0,999) Ta 301nblIEHHIO CepenHbOI000BUX MpupocTiB Ha 11-13,6% (P>0,999)
BiJIITOBITHO.

B. Jluxau, A. Jluxau, ookmopu c.-e. Hayk, P. @aycmos, acnipaum,

Muxonaiscokuii HayionanbHUull azpapuuil yHieepcumem B. 3aoopooichiil, oupexmop,
TOB «BemCepsicllpooyxmy

Onyonixosaro 6 scyprani «AepoEnimay
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AHOTAIISI HAYKOBOI CTATTI
OcHogHi xapakmepucmuku ma 0codaueocmi anomauii

AHoOTalis — 1€ CTHCIUKA 1 BOJHOYAC BUYEPIHUNA BUKJIAJ 3MICTY HAyKOBOI
CTaTTi, IO PO3MINIYETHCS OE3MOCEePETHBO MICHSI 3ar0JIO0BKY CTaTTl 1 € 3pO3yMUIHM
IIUPOKOMY KOJIy YMTadiB. 3a3BHUYall aHOTAllisl HE MICTUTh Oyab-skux Gopmyn ado
uu(ppoBUX JaHUX, Mae oocsr, mo He nepesurye 1200-1600 npykoBaHHUX 3HAKIB 1 €
3aBEPILICHOI0 JIOTIYHOIO OJUHUIICIO, IO Ja€ MOXJIMBICTh YUTau4y OOTPYHTOBAHO
3’SCyBaTH — BapTO HOMY YMTATH HAYKOBY CTATTIO UM Hi.

[lopiBHSIHO 3 HAyKOBOIO CTAaTTEI0 AaHOTAIllsl JAPYKYEThCS MEHIIUM 1
KypcuBHUM mpudTOM 1 3a o0caroMm iHmyTy (BXimHOi iHpOpMarliii) 3aiimae
IPOMI’KHE TTOJIOKEHHS MIJK 3ar0JIOBKOM 1 BCTYIIOM.

B anoramii MicTAThCA JaHI IPO 3arajJbHUM HAIpsAM, METY 1 3aBJIaHHS
JOCIIIJIPKEHHSI, HABOJAUTHCS OUIbII KOHKPETHA XapaKTepUCTUKA TEMATHUKH PpOOIT,
BUKOHAHUX aBTOPOM; IOSICHIOETBCS METOJl JTOCTIHKCHHS, KOPOTKO OIMHUCYIOTHCS
OTpMMaHI TEOPETHYHI Ta EKCIIEPUMEHTAJbHI pe3ylbTaTH Ta (OPMYITIOIOTHCS
BUCHOBKH, SIKI MOKJIMBO y3arajbHUTU Ha OCHOBI ITUX PE3yJIbTaTIB.

3a cBOIM 3MICTOM 1 METOAaMH JOCHIPKEHHS aHOTaIlli HayKOBHX CTaTei
HNOJUISIOTHCS HA TPU OCHOBHUX THUIIH:

a. aHOTaIll HAyKOBUX CTaTeH, IO BUKJIAAAIOTH PE3YJIbTAaTH OPUTIHATEHUX
TEOPETUYHUX 1 EKCTIEPUMEHTAIBHUX JIOCIII/KEHb, BUKOHAHUX aBTOPAMH;

b. aHoTallll  y3arajbHIOIOYMX  HAyKOBUX  CTarei,  MPUCBAYCHUX
PO3MOBCIO/DKEHHIO OTPUMAaHHUX pPEe3yNbTaTiB Ha 1HINI chepHu HAyKH, sKi 3aiiMaloTh
MPOMIKHE TIOJIOKEHHS MK OPUTTHAIBHUM JIOCIIKEHHSM 1 OIJISAJIOM JIITEPaTypH;

C. aHOTAIlisl OIVISIIOBUX HAYKOBUX CTaTEM.
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Haii0inbm y:xuBani ¢ppasu

JJIA aHOTYBAHHS TEKCTY AHIVIIHCHKOI0 MOBOIO

Tekcr * is about...
* deals with...
* presents...
* describes...
B TekcTi * the reader gets to know...

* the reader is confronted with...

» the reader 1s told about...

ABTOp (omoBixa4)

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

* describes, explains, makes clear

that. ..

* uses examples to confirm/prove

that. ..

« agrees/disagrees with the view ...

* contradicts the view

* criticises/analyses/ comments on...
* tries to express...

* argues that...

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

 emphasizes his point by saying

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

 concludes that...

CTpyKTypa Tekcry:

* The texts consists of..../may be divided into...

* In the first paragraph/exposition the author introduces...

* In the second part of the text/ paragraph the author describes...
» Another example can be found ...

» As aresult...

* To sum up/ to conclude...

* In his last remark/ with his last remark/statement the author concludes that...

Tumnosi peyeHHs, 10 BAKOPUCTOBYKThCSI IPH AHOTYBAHHI:

First argues

At the beginning the author writes, states that

In the first part the reporter points out what

In the introduction explains, why
mentions
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In the next part

In the main part

Second; First

Then; Afterwards
Moreover;
In addition to that

Further on

Next

In the end
Finally
At last

The final part, section

As a conclusion

Summing up his / her

thoughts

the reader

the reader 1s 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

1s 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
if

that

what

if
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IMPUKJIAIA AHOTAII YKPATHOMOBHHUX HAYKOBUX
CTATEN AHIUIIUCBKOIO MOBOIO

Example I

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 OLIIHIOBAHHS HABYAJILHUX JJOCATHEHDb CTYJIEHTIB
1] YAC NPOXOKEHHSI HABUAJIBHOI TPAKTUKH (nepexaan,

AHOTYBAaHHS Ta pe)epyBaHHS TEKCTIB arPaApHOro CIPSIMYBaHH)

OuiHoBaHHSA pe3yJIbTaTiB NPAKTHKHU NPOBOAUTHCH 3a

KpeaIuTHO-TPaHCGEPHOI0 CHCTEMOK) HABYAHHS

3a 3a MIKajIoro 3a HaI1OHAJIBHOIO MIKAJIOK
100-6anpHOIO ECTS
IITKAJIO0
90-100 A BingminHO
82—-89 B Hobpe
75-81 C
64-74 D 3a/10BUTEHO
60-63 E
35-59 FX HeszanoBinbHO (HE3apaxoBaHo) 3
MOYIMBICTIO TIOBTOPHOTO CKJIa/IaHHS
1-34 F HeszanoBiibHO (HE3apaxoBaHO) 3
000B’SI3KOBUM TTOBTOPHUM BHUBUEHHSIM

Kpurepii oniHioBaHHSA pe3yJbTAaTiB HABYAJbHOI NPAKTUKH (NEPeKJIa,

AaHOTYBaHHS Ta pedepyBaHHS TEKCTIB ArPapHOIO CIIPAMYBaHHA)

Omiaka A «BiAMiHHO»:

- HAasIBHICTb ITOBHOTO 3BITY, IOJAHOIO Y BCTAHOBIICHUI TEPMIH ;

- BIJIMIHHA OIlIHKA Y BIITYIll KEPIBHUKA MMPAKTHKH,

- HAasIBHICTb MHUCHMOBOTO MEPEKIAAYy TEKCTIB arpapHoro npodiio 3 aHIIHCHKO1
MOBH Ha YKpaiHCBKY Ta pedepyBaHHs, IEPEKIa] IKUX OI[IHEHO HA «BiIMIHHO
KEPIBHUKOM MPAKTUKH;

- HAasIBHICTh AQHIIOMOBHOTO aHOTYBaHHS YKPaiHOMOBHOI HAayKOBOi CTarTi, IO

OIIHEHO Ha «BIIMIHHOY» KEPIBHUKOM MPAKTUKH.
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HasIBHICTh aHIVIO-YKPAiHCHKOTO TEPMIHOJOTIYHOTO BOKAOYJSPIO, MOJAAHOTO B
angaBITHOMY MOPSAKY 1 3 TPAHCKPUIILIIEIO

YCHINTHO 1 CBOEYACHO 3aXHUIIEHO 3BIT MIPAKTUKH

Ouinka B «go0pe»:

HasIBHICTh MIOBHOTO 3BITY, IOJJAHOTO Y BCTAHOBJICHUI TEPMIH ;

n00pa OIllHKa Y BIATYI KEpIBHUKA MIPAKTUKHU;

HasBHICTh MUCHMOBOTO MEPEKJIaay TEKCTIB arpapHOro MpoQuIio 3 aHMTIHCHKOT
MOBHM Ha YKpaiHCBbKy Ta pedepyBaHHS, IO MICTUTh HE3HA4HI OrpiXW 1
MepeKyaj sSIKUX OLIHEHO Ha «J100pe» KEPIBHUKOM MPAKTUKHU;

HasIBHICTh AHIJIOMOBHOTO aHOTYBaHHS YKpPaiHOMOBHOI HAyKOBOi CTarTTi, IIO
MICTUTh HE3HAUHI OTPIXH 1 OLIIHEHO Ha «J100pe» KEPIBHUKOM IPAKTHUKH.
HasIBHICTh AHMJIO-YKPAaiHCHKOIO TEPMIHOJIOTIYHOIO BOKaOyispiro oocsirom 100
TEPMIiHIB, TOJJAHOTO B aJIPaBITHOMY MOPSAKY 1 3 TPAHCKPHUITIIIEIO

7100pe 1 CBOEYACHO 3aXUILEHO 3BIT MPAKTUKU

Ouinka C «100pe»:

HasSBHICTh TOJIAaHOTO y BCTAHOBJICHUH TEPMIH IMOBHOTO 3BITY, IO Ma€ TEBHI
HEJIOJIIKY,

no0pa OLIIHKA B XapaKTePUCTHULl KEPIBHUKA MPAKTHKY;

HasIBHICTh MTMCHMOBOTO MEPEKIIay TEKCTIB arpapHOro npodiako 3 aHNIHCHKOT
MOBM Ha YKpaiHCbKy Ta pedepyBaHHs, SKUH MICTUTh IE€BHI HETOYHOCTI,
CTWJIICTHYHI, TpaMaTu4Hi Ta opdorpadivHi MOMWIKH, IEpeKIa i pedepyBaHHS
SAKUX OIL[IHEHO Ha «J00pe» KepIBHUKOM MPAKTUKH;

HasIBHICTh aHIJIOMOBHOIO aHOTYBaHHS YKpaiHOMOBHOI HAyKOBOi CTaTTi, LIO
MICTUTh TE€BHI HETOYHOCTI Ta CTWIICTUYHI ab0 TpaMaTHU4HI TOMWIKH, 1

OIIHEHO Ha «JI00pe» KEPIBHUKOM MPAKTHUKHU.
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- HasBHICTh aHIVIO-YKPATHCHKOTO TEPMIHOJIOTIYHOTO BOKaOyssipito oocsrom 100
TEPMIHIB, MOJIAHOTO B aj()aBiTHOMY MOPAJIKY 1 3 TPAHCKPHUIILIEO, 1110 MICTUTb
HE3Ha4H1 MOMUWJIKH y TPAaHCKPUOYBaHHI

- 1o0pe 1 CBOEYaCHO 3aXUIIEHO 3BIT MIPAKTUKHU

Omiuka D «3a10BIJIBHO»:

- HasBHICTh HETOBHOTO 3BITY, 1[0 MICTUTh MOMWJIKH Ta OTPiXH, MMOJAHOTO HE B
YCTaHOBJICHUH TEPMiH;

- 3aJI0BUJIbHA OIlIHKA B XapaKTEPUCTHUIIl KEPIBHUKA MTPAKTUKU;

- HasBHICTh MHUCHMOBOTO MEPEKIaTy aHIJIOMOBHUX TEKCTIB arpapHOro mpodimato
3 aHIIIHACHKOT MOBM Ha YKpaiHChKy Ta pedepyBaHHS, IO CBIAYUTH MPO
3/IaTHICTh CAMOCTIHHO POOWUTHU THMCHMOBI TEpeKiaau Ta pedepyBaHHS, SKi
MICTATh 3HA4YHI HETOYHOCTI, CTWJIICTUYHI, T'paMaTU4Hi Ta opdorpadivxi
NOMWJIKM, TIepeKiaa Ta pedepyBaHHS SKUX OI[IHEHO Ha «3aJI0BLILHO»
KEPIBHUKOM MPAKTUKU;

- HasBHICTh AHIJIOMOBHOTO aHOTYBaHHS YKpaiHOMOBHOI HAayKOBOi CTaTTi, IO
MICTHTh OaraTo HETOYHOCTEH, CTUJIICTMYHI ab0 TpaMaTU4YHI TOMHUJIKH, 1
OLIIHEHO Ha «3aJI0BLJIbHO» KEPIBHUKOM MPAKTUKH.

- HasBHICTh aHIJIO-YKPATHCHKOTO TEPMIHOJOTIYHOTO BOKaOyssipito obcsrom 100
TEPMIHIB, MOJIAHOTO B aj(aBITHOMY MOPAJIKY 1 3 TPAHCKPUIIEO, 1110 MICTUTD
3Ha4HI MOMHWJIKH y TPAaHCKPUOYBaHHI

- CBOEYACHO 1 33JI0BIJILHO 3aXUIIECHO 3BIT MPAKTHKU

Omiuka E «3a10BlJILHO»:

- HasABHICTh HETMOBHOTO 3BiTY, TOJAHOTO HECBOEYACHO Ta MICTHTh 3HAYHI
TTOMMUJIKY;

- 3a/I0BUIbHA OIIHKA B XapaKTEPHUCTHII KEPIBHUKA MTPAKTUKH;

- HasBHICTh MHMCHMOBOTO MEPEKIaTy aHIIIOMOBHUX TEKCTIiB arpapHOro mpodimato
3 aHIIIMCHKOI MOBM Ha YKpaiHCbKy Ta pedepyBaHHS, IO CBII4aTh PO

3/IaTHICTh CAMOCTIHHO pOOUTH MHCHMOBI TIEpEKIIa Ik Ta peepyBaHHs, MICTATH
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0araro HETOYHOCTEH Yy TEKCTI-IepeKiIaal Ta CTHUIICTHYHI, TpaMaTH4Hi W
opdorpadiuni MOMWIOK, AONYIIEHO TOPYIIEHHS Yy CTPyKTypl (opmary
pedepyBaHHs, HOrO MOBHOMY amapari, mepekian Ta pedepyBaHHS SKHX
OILIIHEHO Ha «3aJI0BIJIbHOY» KEPIBHUKOM MPAKTHUKU;

- HAasBHICTh AHIVIOMOBHOTO AHOTYBaHHS YKPaiHOMOBHOI HAyKOBOi CTarTi, IO
MICTHTh 0araTo HETOYHOCTEH, CTHUJIICTHYHI ab0 TpaMaTW4YHI ITOMHJIKH, 1
OIL[IHEHO Ha «3aJI0BLJIbHOY» KEPIBHUKOM MPAKTUKH.

- HasBHICTh aHMIIO-YKPAiHCHKOTO TEPMIHOJOTIYHOrO BOKaOymspito obcsrom 100
TEePMIHIB, TIOJIAaHOTO B aj()aBiTHOMY MOPSKY 1 3 TPAHCKPHUIIIIIEIO, IO MICTUTh
MIOMUWJIKH Y TPAaHCKpUOYyBaHH1

- HECBOEYACHO 3aXMIIECHO 3BIT KEPIBHUKOM MPAKTUKU HA «33JI0BLITEHOY

Omiaka FX «He3a10BLJILHOY:
- rpy0e MopyueHHs] yMOB BUKOHAHHS KOHTPAKTY;
- HEBUKOHAHHS MPOrpaMu NPAKTHUKU;

- BIJICYTHICTb 3BITY
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JTOJATKH
3PA30K O®OPMJIEHHS 3BITY

MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHU
BinouepkiBchbKuii HalliOHAJBbHUH arpapHui yHiBepcUuTeT
CouianbHO-ryMaHiTapHuil PaKkyJabTeT

Kadgpeopa pomano-zepmancokoi ghinonocii ma nepexnaoy

3BiT
3 HABYAJIbHOI MPAKTHKH (MepPeKJIajl, AHOTYBaHHs Ta pedepyBaHHsI TEKCTIiB

arpapHoro CupsiMyBaHHS)

3100yBaya___ 2 Kypcy rpynu

OIl «I'epmaHchbKi MOBH Ta JiiTepaTrypu (mepekjajJ BKJIKYHO), Iepuia —
aHIICbKa»

KepiBHMK NPpAKTUKN: BY€HUI CTYyNliHb, BUeHe 3BaHHs, [1Ib

Tepmin BukoHanus npakTuku 30.06 — 25.07. 202...

bina LlepkBa — 2024
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KAJIEHJIAPHUM IIJTAH ITPOXOIKEHHSA MMPAKTUKH

II kypc

3MiCT

TepMiH BUKOHAHHS

[HCTpyKTa)XX KepIBHUKA MPAKTUKU OO
MIPOXOKEHHS HaBYAJIbHOI ITPAKTHUKH.
BusHayeHHs 3aBJaHb HA IIPAKTUKY

2. | [louatok poboTu

3. | IIlpoBeneHHs1 KOHCYNbTAll KEPIBHUKOM
IPAKTUKH

4. | OdbopmiieHHs 1 3/1a4a 3BITY

5. | 3aXuCT NpaKkTUKU
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BIAT'YK

KePiBHUKA MPAKTHKH

3atikoBa OIIHKA MPAKTUKH « »

[Tinnuc kepiBHUKA « » 2021 p.
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