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Etanun gocnigHuubKoi poboTtu

* [locTaHOBKa 3anuUTaHHA

* dopmyBaHHA rinoTesmn

* Bu3HayeHHs uinen Ta 3aaav

* [lnaHyBaHHA eKCnepumMeHTy

* [lpoBeieHHA eKcrnepumeHTy

* AHani3 pesynbTaTiB

* BUCHOBKM — BiANOBIAI HAa NOCTAaBNAEHI 3aNUTAHHA
* Onuc Ta nybnikauyis pesynbraTis




Bu3HauTe uini (Lo BM xo4eTe Ai3HaTucs)
Ta chopmyatonTe pajg rinotes

* AKOO Ha Bally AYMKY Ma€ byTu BiANOBiAb Ha 3aNUTAHHA?

* e mae 6yt NpunyLLEHHS, WO FPYHTYETbCA Ha BalLMX 3HAHHAX Ta HAYKOBIl
nitepatypi

Po3rnaHemo NPUKNAA: BI/INB OPaAHKN




Bumipu (rpyHT): 0bepitb MiHiMym 3 rpynu
(kpawe obupamu 83aemonos’a3aHi napamempu)

XimiuHUM cKnag rpyHTy ®i3nuni napameTpm FpyHTY

* ByreLp, L0 OKUC/IIOETbCA * ®pakuiiiHuii cknag, (arperatu)
nepmaHraHatamm (POxC) * O6’eMHa LWiNbHICTb

* BMICT HiTpaTiB Ta aMOHito * BonoricTb

* BmicT docdaris * LWeunakictb iHdiNbTpaLii (NpocodyBaHHA)

¢ KUCNOTHICTb Ta * BopoyTpumytoua 34aTHiCTb
€/1eKTPOoNpPoBIAHICTb * Temnepartypa

biopo3maiTTa rpyHTy bionoriyHa akTUBHICTb

* Hematoau I"pyHTy' ) )

* Me3sogayHa (mikpocKkoniuHi ’ é;:nMeB:r:)CTb bepmenTis ko1006iry
YNEHUCTOHOTI) . .

* YacTKa opraHi4yHOro Ta HeopraHiyHoro
* MaKpodayHa HiTpOreHy

* Haa3emHi YNeHUCTOHOTI * [lnxanbHa aKTUBHICTb




[MpunyctMmo, Bn 06panm HaCTynHi BUMIPK:
CmabinsbHicme aepeeamis, weuoKicme iH@inempauii, 06’eMHa WinoHicme,
8000ymMpuMyto4a 30amHicme rpyHmy
1 MerTa
Bawux sumipis
* BumipATK BNAMB MiHIMaNbHOT OpaHKM Ha Qi3nYHi BNACTMBOCTI, WO BU3HAYaOTb
BOZOYTPMMYIOUY 34aTHICTb FPYHTIB Monicca.
2-3 linoTesun
Brninusu, npoyecu, 3MiHHI ma AK 80HU 6y0ymb 3mMiHKO8aMUCA
* MiHimanbHa opaHKa NOKpPALLYE arperaLito Ta cTabifbHICTb FPyHTOBMX arperaris. Lie, B CBOIO
yepry, Nnokpauye iHdinbTpaLito B npoueci noamey. (1 — 2 nocnnaHHA)
* MiHiMmanbHa OpaHKa 3MEHLUYE YL iIbHEHHSA FPYHTY 3aBAAKN 3MEHLUEHHIO NPOXOAKEHD
Ci/IbrOCNTEXHIKM Ta 3MEHLIEHHIO0 3aKOPKYBaHHA IPYHTY B pe3y/ibTaTi BNJMBY AOLLOBUX

Kpanesib Ha MOBEPXHH0 IPyHTY. Lie 3pelTolo NoKpalLye BOAOMPOHUKHICTb FPYHTY. (1 —2
nocunaHHsA)

* MiHiManbHa OpaHKa CNPMAE HAKONMUYEHHIO B 'PYHTI OpraHivyHOl pe4oBUHU 3aBAAKM

3MEHLLEHH!O il OKUCNEHHA Ta KPaLLLOMYy HAaKOMUYEHHIO 3 NOXHUBHUMM peLluTkamu. B
pe3ynbTaTi e NoKpalllye BOAOYTPUMYOUi 34aTHOCTI 'pyHTY. (1 — 2 NnocMnaHHs)

Tunosi noMuaKuM rinotes:

- HenigKpinneHictb ¢akTamm abo Ha OcHOBI 06paHMX GaKTIB («3pMBAHHA BULLEHDY,
NpUKNaa 3 NOKPUBHUMU KyNbTYypamm Ta BOAOYTPUMAHHAM YK 3 NiABULLEHHOIO
aKTUBHICTb PYHTOBMX MIKPOOPraHi3miB Ta 36inblUeHHAM BMICTy OpraHid4HoOro
Kap6oHy),

- HW3bKa BiporigHicTb (NpUcKinAnBe cTaBieHHA A0 aMbiTHUX rinoTes, NpuKknag 3
npavimyBaHHAM Ta MiKpoPHK/3miHamu y pe3ngeHTHi MiKpobioTi) i BiacyTHiCTb
nnaHis b, B...,

- HEeuiTKiCTb,

- 06paHi MmeToaM He BiANOBIAAOTL Ha NOCTAB/IEHI 3aNUTaHHA (30Kpema Kopensuia Ha
3aBXAMN BUMABNAE NPUYMHHO-HACNIAKOBI 3B’A3KM, NPUKNAA 3 OPraHamm CAyxy
TapraHis),

- HeopuriHanbHicTb.
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Llifi Ta rinoTte3n yABHOTO eKCMepuMEHTY 3
NONIKYyAbTypamun (MMcemoBsa Bianosiab y Moodle)

1- MomipKyiTe, AKi MexaHi3MM MOXKYTb BYTV 3a4iAHI — 3BEPHITHCA 4,0 KOHCMEKTIB NeKLi

2 — AIKi € MO MBI 0BMerKytoUi GaKTOpU ePeKTUBHOCTI MONIKYAbTYP, i AK iX BpaxyBaTn?

3 — AK cnnaHyBaTW ekcnepuMeHT abu BUMIPATM NapaMeTpu epeKTUBHOCTI Ta BNAWB 06Mexytloumnx dakTopis?
4 — BusHauTe Lini Ta chopmytoiiTe rinoTe3n Ha OCHOBI NapameTpiB, AKi BaxaeTe BUMiptoBaTH

OnuwiTs (5% KypcoBoi) Lini Ta rinotesu
e 1cTop

*  OnucoBo YM TE3NCHO NOAATV KOPOTKMIA OMMC 3 MiHIMyMOM nocunaHb (cTuab 6ibniorpadii — APA, ckopucTaitTecs
6ibniorpadiuHoto nporpamoto Zoltero

* CrpykTypa: nepeaymosa (background, wio siaomo, 8 Yomy npobnema, Ak ii agpecysanm iHwi gocniannkm (ae bpakye
3HaHb?)) — Uil (Ha AKi NMTaHHA BM XO4eTe AaTh BiAMOBIAbL?) — riNoTesm (AKoto, Ha Bally yMKY, € BiANOBIAb) — 3aaaui (Ak
BUM OTPMMAETE BiANOBIAb HA NOCTaBAEHi 3aNUTaHHA?) — BaXIMBICTb (K8 KOPUCTb BiJ OTPUMAHMX Pe3yNbTaTis?)

* Baw xig aymok: Mpobnema — LLlo BapTo 3MiHMTM AN ii (4aCTKOBOTO) BUPILIEHHA — AK Lie MOXe BMIMHYTW Ha CUCTeMY, AKi
ouiKyBaHi pesyabTaTh — AKi napameTpy byae BUMIPAHO, AK BOHM 3MIHATbLCA (Balle NPUNyLEHHA) — AK NOKpaLLMTK cucTemy
3 BpaxyBaHHAM OTPUMaHWX pe3y/bTaTis (Bawe NpUnyLeHHs).

¢ Bu3HauYeHHA MeXi 3HaHb: 3BePHITLCA [0 OrNAA0BMIA cTaTel abo 3pobiTb CUCTEMHMIA OrNAZ BY3bKOI TEMM (Hanp cninbHe
BMpoOLLyBaHHA KyabTyp A Ta b) y Scopus abo Google Scholar. Ckopucraiitecs cepsicamu ResearchGate abo SciHub ana
OTPUMAHHA TEKCTIB CTaTeit Ta cepsicom etranslation ans ix nepexknagy
e [purKnag nowyKkoBoro 3anuTy y Scopus: TITLE-ABS-KEY(((dill OR "Anethum graveolens”) AND (carrot OR "Daucus
carota")) AND (polycul* OR intercrop* OR polycrop* OR "mixed crop*" OR "row crop*" OR "strip crop" OR "double
crop" OR "relay crop*") AND pollinat*)

* 3a 6axkaHHAM cropucTainTecs ChatGPT gn1a NowWwyKy CUHOHIMIB

12



HOKpOKOBe BUKOHAHHA

® AIKi pOC/IMHM, AKi 06POBKM
4n KombiHaLii?

® KOHTpO/1b Ta NOBTOPEHHA MNoyaTok
(minimym 3) onucy

* YMOBW BMPOLLYBaHHA

* AKi BUTpaATHi MaTepianu
(HaciHHA, edipHi onii ToLwo)

3aKnagaHHA
eKCnepumeHTy

o CTaTUCTUYHUI
aHanis,
3HaYeHHs
MMmoBipHOCTI

e padikn Ta
Tabanui

. HanucaHHA
LGEY [

pesynbraTis

ANMNIOMHO
i

* AKi B3aemogii?
® Aki
napameTpu?

LiniTa

rinotesu

*YopHoBui 'C;:;p:mpm
BapiaHT
Beryny [T T [pyHTO3HaBCTBa
* Matepianu ta CPTT I © B/1acki Bumipn
meToam e locnigu Nasna

AppaHoBa

® 3agepLUeHHsA o [y6niyHe
onucy 3axucr Y
. npeacTaBneHHA
e PesynbTat Ta QALIOMHO] pesynbTaTis
06rosopeHHA
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[In3alH eKCnepumMeHTy
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3arasibHi NONTOXKEeHHA

Sudan grass

Sunnhemp  Chinese red i

Mix
& &
7

cowpea

S Summer 2017

Squash
sata g,

Fall 2017

Cow pea

Sunn hemp Summer 2018

Fall 2018

Vresak T, Aendekerk R, Drexler D, et al (2016)
Guidebook participatory on-farm research for
organic farmers.

* PeanictuyHicTb, NnpuKknagHum
acnekT

* MpocToTa Ta NOKPOKOBa
NOCTaHOBKa 3a4a4 (npuHUmMn
NiNKN)

* Heynepep eHicTb (KoayBaHHA
BapiaHTiB, YecHa (He3anexHa?)
CTAaTUCTUKA)
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[NaHyBaHHA €KCNEePUMEHTY

* fAKi dakTOpPUM BNAUBY NOTPIOHO AOCNIANTU ANA AOCATHEHHSA

uinen gocnigKeHHn?

* BK/IOYITb MO3UTUBHUI Ta HEFaTUBHWUIA KOHTPONI.
* fAKi gaHi noTpibHO 3i6paTtn Ta KoU?
* flKa KiNbKiCTb NOBTOPEHb AOLiNbHA (MiHIMYyMm 4)?

* Hackinbku TMNOBOIO Ta OAHOPIAHOIO € eKCNepUMeHTaNbHA

ninaHka?

* Yu MOXKAMBUI JOCTYN A0 AINAHKKU ANA NPOBEAEHHSA Ta

NOBTOPEHHA eKCNepumeHTY. HacKiNbKM 3axumLLEHOL0 €
oinaHka?

* AKUI Mae BYTU Po3Mip AINAHOK (EKCNepUMeHTaNbHUX

0AMHMULb)?

* AKMM Mmae 6yTH AM3aliH EKCMEPUMEHTY Ta B3aeEMHe

pO3TallyBaHHA eKCNepUMEHTaNbHUX OANHULD (610KKM)?

* PaHaomisyliTe 06pobKM B mexkax 610kiB.

* £k 3a6e3neunTn piBHOMIPHICTb NPOBEAEHHA 06PO6OK,

YMOB [0rna4y, YyMOB NpoBeAeHHA BUMipiB? MposeaiTe
TPeHyBaHHA KOMaHAMU

Lucio AD & Sari BG (2017) Horticultura
Brasileira 35: 316-327.

Cheng Y & Horne PM (1998) Field
Experiments with Forages and Crops: Practical
Tips for Getting it Right the First Time.

* MacwTab npoBeaeHHA AOCAIAKEHHA

(nabopaTopHe, Tenin4He, Nosbose,
rpomazcbKe)

* OAHOPIAHICTb eKCnepMMeHTanbHOro

POCNMHHOrO MaTepiany

* HasBHi ¢aKkTOpM BNANBY B MeXKax
eKCrMepuMeHTaNbHOI AiNAHKM (BONOTICTb, FPYHT,
OCBIT/IEHICTb, XiMiKaTK, WKIAHUKK, Byp’aHMK,
icTOpiA BUKOPUCTaAHHA) Ta XapaKTep ix
posnoginy, mexosi epektn (mixk 0bpobkamu Ta
i3 30BHiLIHIM cepeaoBuLLEM).

In completely randomized designs, all activities must be
finished on the same day (or less) and evenly carried out
across all experimental plots, which requires training,
efficiency and work team performance. (Lucio & Sari

2017)

In complete blocks at random or in the Latin square,
crop practices can be carried out in one block and/or
row at a time and not necessarily in all blocks and/or
rows at the same day. If feasible, each block should be
preferably managed and assessed by the same person. It
contributes to the homogeneity within blocks and/ or
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rows. (Lucio & Sari 2017)

Mechanized crop practices are generally more
homogeneous than those carried out manually, provided
that the equipment is properly calibrated and operators
are well trained. The use of the same operator is an
alternative to keep the procedure homogeneous, not
forgetting fatigue as a possible source of variation.
(Lacio & Sari 2017)

Avoid putting the experiment on areas with different soil
types, rock outcrops, uneven slope or next to roads, trees
and buildings, as these will unevenly affect plant growth.
(Cheng & Horne 1998)

If you know the site history, you can minimise these
effects by the way you arrange your blocks or by leaving
some empty plots in the design (Cheng & Horne 1998)
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EkcnepumeHTanbHMA AM3aNH

MpuHUMNKU

* [MopiBHAHHA Ta MiCLEBUI KOHTPO/b

* [oBTOpPEHHA Ta CTaTUCTUYHA NepeBipKa
* PaHpomisauin

* CTBOpEeHHSA 6/10KiB

3MiHHI

* be3nepepsHi (Hanp. BUCOTA, BPOXKAMHICTb — HOPMaNbHUIM
po3nogin)

e [lnckpeTHi (Hanp. cTaTb, Tak/Hi) — MOXKHa BUBOAUTH
cepeaHi 3HaYeHHsA

* KareropiiHi (akicHi. Hanp. Konip) — 6iHOMiHaNbHWUI YK
MY/JIbTUHOMIHANIbHWUI po3noain

e [uB. BiANOBIAHI MeToAM aHani3y Ta Bidyinasauii ana
KOXXHOTO 3 TUMNiB AaHWX Ha CalTi
https://www.statskingdom.com/

Basic principles of experimental designs

research methodology (wisdomjobs.com).

Design of experiments. (Wikipedia)
Lucio AD & Sari BG (2017) Horticultura
Brasileira 35: 316-327.

KpuTtepii HayKOoBOro eKcnepumeHTy:
* BanigHictb

* HaginHictb

* [loBTOpIOBAHICTb

Normal p.d.f.

Binomial p.m.f.

PIX=K]

k
HopmanbHuii Ta iHOMiIHaNbHWUIA po3noginm
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BiANOBIAHICTb CTAaTUCTUYHOIO MEeTOAY TUNY 3MIHHOI

Number of Dependent Nature of Independent Variables.
Variables

11V with 2 leveis (independent groups)

11V with 2 or more levels (Independent

groups)

11V with 2 levels {dependent/matched

groups)

11V with 2 or more levels

(dependentmatched groups)

Nature of Dependent
Variable(s)”

Interval & normal
ordinal or interval

caregorical (2
categories)

categorcal

Interval & normal
ordinal or interval

categorical

Interval & normal
ordinal or interval
categorical
Interval & normal
ordinal or interval

categorical

Interval & normal

ordinal or interval

categorical (2

categones)

Test(s)

one-sample t-1est

one-sample megian

binomial 1est

Chi-square goodness-of-fit
2 independent sample ttest
Wilcoxon-Mann Whitney test
Chi-square test
Fisher's exact test
one-way ANOVA
Kruskal Wallis
Chi-square test
palred 1-test
‘Wilcaxon signed ranks test
McNemar

one-way repeated measures
ANOVA

Friedman test

repeated measures logistc

regression

Number of Dependent

Nature of Independent Variables

Variables

2 or more IVs (independent groups)

Tinterval IV

1 or more interval IVs and/or 1 or more

2+ 11V with 2 or more levels (independent
groups)

2+

2 sets of 2+ o

Nature of Dependent

Variable(s

interval & normal

ordinal or interval

categorical (2

categories)

interval & normal

interval & normal

ordinal or interval

categorical

interval & normal

categorical

interval & normal

interval & normal

interval & normal

interval & normal

Test(s)

factorial ANOVA

ordered logistic regression

factorial logistic regression

correlation
simple linear regression
non-parametric correlation
simple logistic regression
multiple regression
analysis of covariance
mukiple logistic regression

discriminant analysis

one-way MANOVA

multivariate multiple linear
regression

factor analysis

canonical carrelation
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Statskingdom — nerkmi aHani3 Ta BilyanilaLia gaHnX

Visualization

Statistics Kingdom
# Chart

> Information > Statistical test finder

1 Principal component analysis

Statistical test

Find the right statistical tool including statistical tests, regressians and survival analysis. 2 Cluster analysis
Click on the relevant green bubbies to find your statistical tool.

What are you checking? Asignificant change in a The quality of a modsl Check rclationship
oy et o 3 Histogram maker
Survival rate over time Predict outcome:
4 Box plot maker

Test

# Test name Check

14 One Sample Proportion Test Proportion
15 Two Sample Proportion Test Proportion

16 Chi-Squared Test For Variance g

17 F Test For Variances a

Statistic

LA o X ~ Blmp)
o

o

(n-1)s*
6,

Image

i p

Assumptions

Ind

Binomial
Binomial

v
v
4 v
v
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Licio AD & Sari BG (2017)

E I'(C I_I e p M Me H-I-aj—l b H a ;I;;Ticultura Brasileira 35: 316-
OANHMNLA

OpmHuUA, B AKIN aHANI3yETbCA BNAUB A0CNIAKYBAHOMO
dakTopy (ainaHKa nons, roplimK, rpaaka, npobipka,
pPOC/AMHA, UCTOK TOLLLO)

KinbKicTb = KinbkicTb 06poboK/B3aemomin*KinbKicTb
NoBTOPEHb

Poboua 30Ha — AinfHKa ekcnepMmeHTanbHOT 0AUHUL, Ae
NpoBOAATLCA BUMIpU

There 1s a clear difference between these two
approaches. When using the sample area, all individuals
within the area are assessed and the value of the
observed variable corresponds to the average of the
values recorded individually. With the samplings, some
individuals randomly and representatively taken are
assessed, with the value of the observed variable also
being obtained by the average of the individual records.

(Lacio & Sari 2017)

Therefore, in addition to the plot size, the sample size
should also be very well defined and described in the
experimental plan, to prevent problems in collecting
and, later, in the statistical analysis of the data. (Lucio &




Sar1 2017)

It 1s advisable to always try to reconcile variants, since
drops in the experimental precision are inevitable. (Licio

& Sari1 2017)
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Basic principles of experimental

EKCHepMMEHTa“bHi I—IOMI/In KM Ta KOHTpOJ‘Ib designs research methodology

e A o

Y ¢

[l
i

Pl [EH+~ET
Y4y by

2- Untreated crop &
eggplant trap crop

1 - Untreated crop &
pepper trap crop

3 - Untreated crop &
eggplant + yellow sticky trap

f
L |

T

R
g

4 -Treated crop &
pepper trap crop

5-Treated crop &
eggplant trap crop

6 - Treated crop &
eqggplant + yellow sticky trap

(wisdomjobs.com).

MpuunHn nomnnok:

* MpupoaHi (HeogHoOpPiAHMI maTepian, ymoBu, edekT
MeXKi)

* [ln3aitHepcbKi (NOBTOpeHHsA, 610KyBaHHsA,
MaHinynauii — akypaTHicTb TOLLLO

* [MoMWUAKM BUMIpIB Ta MeXaHi4Hi

* HenpaBwuibHa iHTepnpeTaLia pe3ynbTaTis

KoHTponb:

* [lo— nicns (Ha oaHin oanHUL;)

* T[licnA 3 napanenbHUM KOHTpOiIEM

* [oTa nicna, 3 2 napanenbHUMMN KOHTPONAMMN

AKWUIA 3 LUX KOHTPOIB € BiNbll penpe3eHTaTUBHUM Ha

BaLLy AYMKY, i Yyomy?

BMCOKMX rpagax
3 BUCAAKEHOIO B
piB4akax ana

nosMBy M’ATOM.
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Bubip AinsaHKu

* BydepHi pagu Ta/abo anei mix exkcnep.
OAMHULUAMM (Ta AOBKONA AiNAHKM),
MaTepiann / BUMipu nocepen ekcnep.
O4AUHNL.

* lLinpnHa TexHikn

* [pynyBaHHs 610KiB 32 06pobKamu (Hanp.

0bNpPUCKYBaHHA)

* BNOK — Bonepek BNANBY MiCLEBMX

d)a KTO p I B }'— Observation and Harvest Area —-‘I

1 R
! 15t Replication :\ o
1 1 s

1
| 3rd Replication
L

Vre$ak T, Aendekerk R, Drexler D, et al (2016)
Guidebook participatory on-farm research for
organic farmers.

Davis RF, Harris GH, Roberts PM, et al UGA
extension bulletin 1177: 1-7.
e —

Rates of N application

=
Block 1 =

S

Block 5

Figure 1: Randomised complete block design
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Po3mip Ta popma ekcnepnumeHTanbHOI OgMHUL

e [locTaTHil 4NA cnocTepesKeHHaA JoCAiaKyBaHoro 6ionoriyHoro epekTy
* [ocTaTHii Ans 3anobiraHHA BNAWBIB Bif, CYCiAHIX AiNAHOK

* [loctaTHilt Ana HiBentoBaHHA MicLeBNX edeKTiB (3apakeHicTb, WBUAKICTb
NOLIMPEHHA WKIAHWKIB TOLLO

Davis RF, Harris GH, Roberts PM, et al UGA
extension bulletin 1177: 1-7.

Lucio AD & Sari BG (2017) Horticultura
Brasileira 35: 316-327.

Experimental Error. URI:
https://slideplayer.com/slide/5769341/.

*  YyTAMBICTb BUMIpPIOBANbHOT TEXHIKM
*  CneumnoiuHUi aAna KynbTypu

Vegetable crop___ Variablet Plot size Reference: Crop NMin# of plants
. i Mello et al. (2004)
Zucchini M 8 plants Satosetal. (2014) o =
Lettuce M Licio ef al. (2016a) -
Potato M Storck ef al. (2006) Brassicas sa
= Brum et al. (2016) Earfots 50
Snap beans M Santos ef al. (2012) Radishes 50
Bell pepper M Lorentz & Licio (2009) ToMAtoRs/PEppers T}
TEW 4 plants
PH 4 plants Squash/Cucumbers 10
NL 4 plants o - .
Tomato el wasiin Licio eral. (2012) Beans (bush varieties) 30
it Licio ef al. (2010) oo
$DI 4 plants Beans (pole varieties) 10
NI 10 plants
NFP ants Lettuce (heading varieties) 10
AFwe
AFWi Lettuce (leaf varieties) 25
. o 5
(@] (@] Cherry tomato NP 6 plants Laicio et al. (2016b) T ==
o NFB 6 plants
® o NFP 7 plants
o) TEW 7 plants Recommended minimum number of plants per plot in a
“FM = fresh mass; HD = head diameter; TEW = total fruit weight per plant, PH = plant K X X :
o0 % e smeeratie replicated variety trial to evaluate population
o s per plant;

 NF!
AFL =average fruit length; AFWi =average fruit width; AFWe =a
= number of bunches per plant; NFB = number of fruits per buach

rui
verage fruit weight; NBP

Also, the length of your plots may be adjusted so that
all of your plots (all replications of all treatments) will
fit into the area available for your test. (Davis et al. )

Shapes - Rectangular is most common - run the long

dimension parallel to any gradient - Fan-shaped may be
useful when studying densities - Shape may be
determined by the machinery or irrigation (Experimental
Error)

In general, experimental precision increases with
relatively long and narrow plots, since this shape allows
for more plots in homogeneous conditions in the
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experimental area. (Lacio & Sari 2017)
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References

[TOBTOpPEHHA

* MiHimym 4, Kpaue 6 (By3bKi cMyrun, paHA0OMi30BaHWIA NOBHOH104YHMI
nnaH)

* Ha Tin camin ginaHui, pisHux ginaHkax ¢epmu, pisHMx depmax, B pisHi
POKM

* Kpale 6inblie NOBTOPEHb HiXK Hinblua naowi ekcnepumMmeHTanbHUX
OAVHULb

Effect of replication on variance

Variance of the mean

0 5 10 15 20 25 30 35 40 45 50
number of replicates
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[TOBHICTIO paHAOMI30BaHM NAaH

* [oBHicTIO BUNaaKoBe NOEAHAHHA 06p0obOK Ta iX
NOBTOPEHb HA OAHIM AinAHU,

* 1nA NOBHICTIO OAHOPIAHUX AINAHOK (AyKe piako)
* CtatnucTuKa - one-way ANOVA

Davis RF, Harris GH, Roberts PM, et al UGA
extension bulletin 1177: 1-7.

Basic principles of experimental designs

One-way Layout

[ 2 A2 C1 A3 B.1 C2 A1l B_3
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PaHaomi3zoBaHWM MOBHODNOYHMM

* B ymoBax HeO4HOPIAHOT AiNAHKN —
MaKCUMIi3yBaTU OQHOPIAHICTb YMOB B MeXax
KOXKHOro 610Ky (1 610K - 1 noBTOpPEHHA BCix
06po60K + 1 NOBTOPEHHA BCiX KOHTPOAIB)

* Jlonomarae 3HU3UTM BNAUB rPadiEHTIB MiCLLEBUX
¢daKTopiB (Hanp. cxmnn) — He ePEeKTUBHUI AKLLO
Aia micuesux pakTopiB Mo3aiyHa.

* AKWO rpagieHT HeouYeBMAHI — CTBOpHOMTE
KBagpaTHi 610KK

* ®opma oKpemux 610KiB BU3HAYaAETbCA
rpagieHTamu (He 060B’A3KOBO O4HAKOBA)

* Po3TawyBaHHA 06pobOK B merkax 610kKiB
pPaHAOMI30BaHO - Kanentox abo
064YMcNOBaNbHUM IHCTPYMEHT paHAOMi3aLi

* CtatnuCcTUKa - two-way ANOVA

VreSak T, Aendekerk R, Drexler D, et al
I_Iﬂ a H (2016) Guidebook participatory on-farm

research for organic farmers.

Davis RF, Harris GH, Roberts PM, et al UGA

extension bulletin : 1-7.

Basic principles of experimental designs

research methodology (wisdomjobs.com).

One-way Layout

A1 B1C1 2 B2 C3A3B3

Block 1 Block 2 Block 3

Complete Randomized Design

€3 B2 A2 C1 A3 B1 C2 A1 B3

AR
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Cxema NaTUHCbKOro KBa4paTa

* KoKeH BapiaHT npeactasneHnit 1 pas B KOXXHOMY
PAOKY | KOXKHI KOJTOHL

* B/IOKYBaAHHA y pAAKaX i y CTOBMLUAX 33 2-Ma
daKkTopamn — epeKTUBHILLE HIBENHOE BMNJIMB MiCLLEBUX
¢daKTopiB (Hanp. pi3Ha poAtoyicTb)

* MiHYC — MOXX/IMBMN B3aEMHWUI BNUB Pi3HUX
BapiaHTiB (06p06OK) (MOXKHA 3MEHLLNTH
CTAaTUCTUYHUMWN METOLAMM)

Basic principles of experimental designs
research methodology (wisdomjobs.com).

a8 ab

* CtaTuctmka - two-way ANOVA

ca cb

@ a0 o
o
a
5

ea ep
fa his]

ac ad ae af
bc bd be bf
cc cd ce cf
dc dd de df
ec ed ee ef
fc fd fe fi

ae de
da o
ab ce
ch de
ed ca
eb ad

be be ac bb
ba ef fd cd
ee fc aa bd
cf ec fe ea
dd df bf f
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[1naH 3 po3wenneHnMmm AiNAHKaAMK

* B3aemogis pi3HMx ¢paKTopiB Ta iX pi3HOI

iHTEeHCUBHOCTI

* AKWo pag GaKTopiB BaXKKO paHAOMI3yBaTH (Hanp.

No/anB, NOCajKa, OpaHKa)

* PewTa ¢pakTOpiB PaHAOMI3YIOTbCA

* binbwe micusa, MeHLWwa TOYHICTb

mnr

=
-]
3

VreSak T, Aendekerk R, Drexler D, et al (2016) Guidebook
participatory on-farm research for organic farmers.

Davis RF, Harris GH, Roberts PM, et al UGA extension
bulletin 1177: 1-7.

Lucio AD & Sari BG (2017) Horticultura Brasileira 35: 316-
327.

Tillage N levels

[ ] Conventional Tillage [ [_] no
Conservation Tillage [ [] w1

Irrigations levels B B

[ 2irrigations D r__-l N1b
= 4 jrrigations - - N2b
N

0 20 L] 50 80 100 120m
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baratodakTOpHUI eKCnepuMeHT

* OgHo4acHa nepeBipKa Aji ABox um binble pakTopis
* Mo’KHa Bigpa3y nepesipnTn Aito okpemmx paKTopis Ta

edeKT ix B3aemogaii (0cobmBo Ana B3aEMONOB’A3aHUX
dakTOpiB, HaNp. NOEAHAHHA KyNbTyp Ta BMNJIUB COPTY)

* Bci BapiaHTK gji ogHOro ¢paktopy NOeEAHYOTLCA 3 yCiMma
BapiaHTamu Aii iHWoro.

* CKnagHun Ta TPYA0EMHUN — BUKOPUCTOBYETLCA KON
daKTOpKn B3aEMO3anexHi, 3a3Bn4ait 2-GakToOpHUN

Apictorial presentation is given of ile design shown below

Experimentai Varisble
wwwwwww Treatment
S p— -
S e /
— B4
Expsrimental Variable o ~
Treatment A Trastmant B
Control | Gontrol | Control | Gontol
Varisble | Varisbie | Variabke | Vansbie
2 2 3 2 _ el
Level | [ Levelt 3
Leval | Ceill 1 cand cels Cen? s
s [ :
Variable 1 - Level 1| | Celi2 Cel4 Cel® Cele ]

Basic principles of experimental designs
research methodology (wisdomjobs.com).

Two-way Factorial

cide (three levels)
o Check, horizontal, and vertical
<NINE treatment combinations

ONE BLOCK OF AN EXPERIMENT

i V7

Two factors (treatments)

- Variety (three levels): Green, Red and
Blue

- Fungicide (three levels): Check,
horizontal, and vertical

NINE treatment combinations

4 = 3 SIMPLE FACTORIAL DESIGN
Experimental Variable
¥ ¥ ¥

Cantrol Trestment | Treatment [ Treament | Treatment
Variable A B c
Level | cell 1 cell4 Cell 7 cell 10
Level Il cell 2 Cell 5 cella cell 11
Level l1l cella cellg cell g Cell 12
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Bybee-Finley K & Ryan M (2018) Agriculture.

[113aMH NONIKYNbTYPHUX EKCNEPMMEHTIB 5: 80.

* Bnbip Buais (TpaHcrpecMBHa HaaBPOMXKaMHICTb
4yn GYHKLiMHA PO3MaAITICTb; KiNbKICTb BUAIB)

* [ycToTa nocagku
* OaHakoBa (4MCI0 POCMHA Ha OAMHMLLIO MIOWI) ANA
yCiX BMAIB NONIKYNbTYpH
* % Bif, ONTMMaNbHOI FyCTOTU NOCaAKN KOXHOro BMAy
(MmOo¥XHa KoMMeHCyBaTU KOHKYPEHLio)

* MNoeaHaHHA GYHKLUINHMX eKBiBaneHTi Buais (Hanp.
WBMAKICTb HApOLLyBaHHA BiomacK, NOrNHaAHHA
NOXUBHUX PEYOBMH

* [opiBHAHHA 3 MOHOKY/IbTYpPamu

* PiBHOMIpHiCTb po3noginy Buajs (4actkay
3arasibHIn 6iomaci — 8ia 0 a0 1) Ta WBMAKICTL
pocTy BUAiB (B AMHaMIL,i?)

* C1abinbHiCTb (OKPEMMX KOMMOHEHTIB Y Pi3HUX
yMOBax A0BKinnsA)

* KomnnemeHTapHicTb
* [1n3aiiH 3amiweHHA
* ln3aitH fofaBaHHA
* [I13aiiH NOBEPXHI BiAryKy

100 ®
8 s

8

2 60 =
&

5 40

z
g 20
5

8 o

0 20 40 60 80 100 0 20 40 60 80 100 20 40 60 80 100
Density of species x Density of species x Density of species x

Examples of different experimental designs for
intercropping research: (a) replacement; (b)
additive; and (c) response surface designs of a biculture
intercrop.

SIkmio rycroTa nmocaiky BuAiiB A ta B B MOHOKybTYpax =2

[Juzaitn nomaBanus: 2A + 2B = 1A1B (o 50% xoxHOT0)
Juzaitn 3amimenns: 2A + 2B = 2A2B (o 100% koxHOT0)

Intercropping often affects the management complexity.
For example, the herbicide options available to a farmer
with a grass-legume intercrop are limited and require
knowledge of alternatives. (Bybee-Finley & Ryan
2018). Theoretically, an optimum point exists when
ecosystem services are maximized and management
complexity 1s minimized (Bybee-Finley & Ryan 2018)
A main criticism of additive designs is that the observed

benefits of the intercrop (e.g.

, greater biomass than the

monocultures) are confounded with the greater plant
density in the intercrop compared to the monocultures

(Bybee-Finley & Ryan 2018)

Response surface designs are more powerful than
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replacement or additive designs because the effects of

both intra- and interspecific competition can be measured
(Bybee-Finley & Ryan 2018)
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KoedilieHT epeKTUBHOCTI 3eMNEKOPUCTYBAHHS (K3)  Brbeefinleyk& Ryan M (2018) Agriculture.

K3 - Mnowa 3emenbHOI AiNAHKKM, NOTPiBHa 41 OTPUMAHHA aHaNorivyHoro
BPOXKato B MOHOKYbTypax (>1 — HagBpPOXKaNHA NONiIKYNbTYypPa) . % G, IG

YacTtkoBui K3 — BUMip KOHKYpPEHLLii B NONIKYAbTYpi "

P
. : . . LER — xoedirmienT
BiAHOCHa KOHKYpPEHTHA 34aTHICTb (BMAY X LWOA0 BUAY Y) — Ki/IbKiCTb

0CO6MH BUAY X, LLO MOXYTb B6yTH 3amilleHi ocobnHamm Buay y 6es eexrnBHOCTI
BTPaTU Macu iHAMBIAYYMaMu BUAY Y B NMOMIKYAbTYPI. 3EMIICKOPHCTYBAHHS
crop 1 crop 1 #1.00 Crop1 u18s IC — Giomaca BULy B
{; \ /) MOJIKYITBTYPi
FAN Ay W\ M — Giomaca BHAY B
Crop 3 Crop 2 Crop 3 Crop 2 Crop 3 Crop 2 .
3 spp. legend No Effect Mutual Overyielding MOHOKYJIBTYPI
crop1 a, b,..,n—Bumu
Cmpﬂ“i‘%é ~gron2 trop 1 " 102 SR n0 HONKYIBTYPH.
Crop?7 "‘u' ;) Crop3 / 4\{
HRee o sympA Crop3 e “Crop2 Crop 3° Ccrop2
8 spp. Ipegend Suppression Mutual Antagonism

Radar plot framework for evaluating species interactions for a three-species intercrop (triangle) and for an eight-species intercrop (octagon). The numbers
in the top right corner denote the LER of each example. No effect occurs when all species in the intercrop have partial land equivalent ratios (LERs) that are
0.33 for a three-species intercrop or 0.125 for an eight-species intercrop. Mutual overyielding occurs when all species in a three-species intercrop have
partial LERs that greater than 0.33 for a three-species intercrop or 0.125 for an eight-species intercrop. Mutual antagonism occurs when all species in a
three-species intercrop have partial LERs that are less than 0.33 or 0.125 for an eight-species intercrop. Suppression is a result of asymmetric competition
and occurs when a species performs better in an intercrop by suppressing the growth of other species in the intercrop.

In addition to relay intercropping and managing to
promote temporal niche differentiation, asymmetric
competition in intercrops can be minimized by (1)
selecting crop species with similar growth rates; (2)
seeding crop species at appropriate densities; and (3)
managing crop growth to reduce competitiveness of the
dominant species. For example, farmers can tailor the
seeding rates of each species to account for differences
in competitive ability, to adjust ratios based on soil
nutrient conditions or timing, and to mow intercrops to

reduce the dominance of aggressive species. (Bybee-
Finley & Ryan 2018)

In some situations, asymmetric competition might be
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tolerable if adding the poor competitor species to the
mixture provides some benefit other than biomass (e.g.,
pollination or disease resistance), provided it is present

enough for those benefits to occur. (Bybee-Finley &
Ryan 2018)
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Bybee-Finley K & Ryan M (2018) Agriculture. 8: 80.

C I_I O CTe p e H-( e H H ﬂ Vresak T, Aendekerk R, Drexler D, et al (2016) Guidebook participatory on-farm research for organic farmers.

Davis RF, Harris GH, Roberts PM, et al UGA extension bulletin 1177: 1-7.

doto (po-nicns,
aepodoTo3nomKa?) +
HEenpPOrHO30BaHi 3MiHM Ta
K/II0YOBI MOMEHTMW.

BigHocHa wkana (Hanp. Big 1
A0 9)

Pa3oBi BUMipOBAHHA 4M B
AVHamiui (30Kkpema 3i
WKiAHWKaMK)?

daKTopH, WO MOXKYTb
BNAMBATN Ha BUMipIOBaHY
BE/MYMHY (Hanp. onaau Ha
BpaXKeHicTb xBopobamm)

Topic Criteria Units Frequency
GPS coordinates, name of site of experiment, town
Environment Locations state/province
Years Years Annually
Temperature in degrees Celsius, growing days with base unit
Heat units specified Monthly or daily
Precipitation Mm Monthly or daily
Soil Type Name and taxonomic class

Organic matter content

Percentage of distribution of regional soils with similar texture

Before experiment starts

pH

1-14 scale

Before experiment starts

Nutrient status

Field-level, report N-P-K in ppm

Before experiment starts

is testing  Purpose(s) of intercrop

e.g., for forage and water quality

Experimental design

e.g., additive, replacement, response surface

Seeding rate approach

Constant density, recommended seeding rates, or functional

Intercrop treatments Species

Scientific name

Cultivars Name
Seeding rate(s) kg ha-1
Duration of planting Days

Seeding date

Day-month-year

Seeding depth

cm, specify if varied by species

Every planting

Fertilizer application Type, i used, concentration and rate of practice Every application
Water Rainfed or irrigated, specify details in mm Daily
Pest control Type, i used, product and rate
Tillage practices Type, i used, depth in cm Every tillage event
Termination practices Type, i used, product and rate

Results Sampling date(s) Day-month-year
Biomass Total and by species, kg ha-1 Every sampling

Crop growth rate

kg ha-1 day-1

Every sampling

Pest pressure

Abundance, species

Meta-data Data repository

Description of where data are stored

Data license

Description of how you want to be acknowledged for your data

Persistent identifier

Unique code for identification (e.g., digital object identifier (DOI))
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HanncaHHA KypcoBOil poboTwn

He BKAOYEHO A0 UbOropivyHOro Kypcy — iHbopmallis NogaeTbca AN
3ara/sibHOro oXxHanMomJ/eHHA
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ChopmyntonTe cnepLuy rinotesy

BoHa susHayamume memo0oos02it0 00CAIOMEHHSA
AHanizylime miHimym 3 3miHHI

Example : impact on survival rates
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e CTncnum

* [HbOpPMATMBHUMN — NPO WO Balle AOCNIOKEHHA, AKNM pe3ynbTaT?

* KpeaTusBHui

3aro10BOK
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BcTyn
CTpyKTypOBaHe 03HaMOMNEHHA 3 BALLMM AOCIAKEHHAM

CoopmyntoiTe 3aranbHy
npobnemy, Aka BUPIWYETbCA 32
[0NOMOTO0 MONIKYAbTYp Ta
noe’A3aHa 3 XapaKTepom BaLIoro
LOCNIAKEHHA.

Yomy e Bax1MBO Ana
LOCArHEHHA CTanocTi B
CiZIbCbKOMY rocnofapcTsi?

®akTn matoTb nigkpinaoBaTnca
ACneKT, WO A0CNiAKYETbCA NOCUNAHHAMMW.

Lini Ta rinotesa

Mopadu: 3eepmaiimecs 00 nybaikauil, Nuwime cpoKyco8aHO
Yimkuli 38’930K 3i cmanum CinbCbKUM 20Crnodapcmeom
Kopucmylimecs ¢popmanbHO0O M0OBOH
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OUiHIOBATUMETbCH

* YiTKiCTb Ta NOCNiAOBHICTb BUCNIOB/IEHHSA iAen

* YiTKe Ta cpoKycoBaHe 03HAMOMNEHHS 3 BEIMKOIO Npobiemoto,
NnoB’A3aHOI0 3 AOCATHEHHAM CTaNoCTi y ¢/r

* [loACHeHO uini ekcnepumeHTy
* MeTa Ta rinote3un 4iTko cdopMynbOBaHi Ta 3pO3yMini
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MaTepianm Ta meToamn
OnNuMWITh AK, Ae Ta KON NPOBOANINCA
BUMIPIOBAHHA

* [In3aliH Ta cXxema eKCnepumeHTy
* Oornaza (ymoswu pocty)

* BMKopUCTOBYITE Mifi3aron0BKK
* 1 Bumip (3miHHa) — ae, Konu, AK?
* 2 BUMIip (3MiHHa) — Ae, Konu, AK?

lMopaodu: bydbme MaKcumMasibHO MOYHUMU

Moxceme sukopucmosgysamu diazpamu ma
intocmpayii
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Y3aranbHiTb B 1 ab3aLi, be3 3anBoi
aetanisauil

Soil Respiration

Soil respiration was measured with The Solvita Field Test which is USDA and NRCS
approved. Sieved soil from each sample was placed into individual incubation jars up to the fill
line. A COz probe was inserted into the jar without touching and the jar incubated out of sunlight
for exactly 24 hours. After 24 hours, match the color of the paddle with the Color Key provided
in the testing kit and record the results.
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OUuUiHOBATUMETbCA:

* MeToa010riA NOBHICTIO onuncaHa (Ans BCiX 3MiHHUMX, LLO
Aocnigxysanncs)

* YiTKO NOACHEHO AM3alH eKCMEPUMEHTY, BiH € AOPEYHUM
* HaBegeHo iHpopmauito npo gornag (ymosu pocTy)
* MoAcHeHOo npouec 360py Ta aHanNi3y AaHUX
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Pe3ynbtaTtu

HasecTwn 3ibpaHi gaHi Ta Y4iTKO 3a3HAYMUTK pe3y/IbTaTu B3AaEMOLIM

[na npeactaBneHHA BEIMKMX MAcUBIB AaHMX BUKOPUCTOBYMTe Tabaunui abo
rpadiku, Ha AKi BU NOCUNATUMETECH Y TEKCTI

He poybntoiTe gaHi (rpadik ABO Tabnnus)

BukopucTosyiTe nigpo3ainu wob cTpyKTypyBaTM NpeAcTaBNeHHA pe3ybTaTiB
MoKeTe 3a3HayaTh Bali CNOCTeperKeHHA

MipKyBaHHS onucyoTbeA B po3aini ObroBopeHHs

lMopaodu: byoeme cmucnumu, npodymatime criepwy rnaaH

Onucyto4u pe3ynemamu 3aHomosylime 8awi MipKy8aHHA
0714 po30iny Obeo80peHHSA
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* |ntocTpauii Ta Tabnumu,

A Impact of winter soil cover on survival rates

Impact of intercropping on survival rate

sean | com Sqush

Figure 1: Impact of cover crop and intercropping on
transplant survival rates. (A) [...] (B) [...}. Average and

standard devriations are shown. * indicates

significant differences a p=0.05. CC= cover crop [...]

Mopadu:

1intoctpauin, 1 naparpad, 1 inen / 3miHHa
Bukopucrosyiite 3aronosku Ao tabanub Ta
intoctpauin

BKasyiiTe Ha3BM oceWt

Nignucu po intoctpauiit / Tabanub

CyTb 3p03ymino 3 nianucy

|lntocTpauia moxke NoeaHYBaTH KinbKa giarpam
[LoTpumyiiTecb eguHoro Gopmary B ycix
intoctpauisx / Tabanuax

YiTKo BU3HauTe pe3yabTaTn

MNocunaHHA Ha rpadiku / Tabau,i B TeKCTi
PesynbTatis

He 3abyBaiTe Npo AMHaMiKy 3miH!
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Draft (Ibs) Fuel (gal/hr)

D?pth Treatment
(in.) Mean* S.D. Mean* S.D.
9 1 2,461° 80 4.5° 0.10
9 2 2,176° 75 4.3° 0.14
14 3 5129° 357 5.4 0.13
14 4 5,039° 172 5.2 0.15

Note: *Means with similar letters in columns have no statistical
differences (a = 0.05).
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Results
Tree nutrition, yields, and productivity

Trees following WOR significantly out-yielded those in the burn treatment nine years after
establishment (+19%, 400 kg ha™; Fig 1A), which led to increased irrigation water use effi-
ciency (IWUE) compared to the burn treatment (1.25 kg m™ vs 1.04 kg m; Fig 1C). Higher
kernel yields have been consistently observed in the grind treatment since 2014 (S1A Fig). Fur-
thermore, the accumulated yields indicated a 15% kernel yield increase in the grind treatment
compared to the burn (S1B Fig). Trees grown under WOR accumulated slightly higher leaf N
content compared to the burning practice regardless of the irrigation treatments; yet, accumu-
lation of other minerals was not significantly affected by the treatments (S1 Table).
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OUuUiHOBATUMETbCA:

* EpeKT B3aeMogin YiTKO BigobpakeHui
* MNpeacTaBneHo MiHIMyM 3 He3asleXKHi 3MiHHI
* YiTKO 3a3Ha4YeHi Nia3aro/0BKK

IntocTpadii Ta Tabnuy,:

* BKkasaHo 3aronoBKn, NO3Ha4€HHA Ta OAVHMUL, BMMipy,
BOHW YnTabenbHi

* CyTb 3p0O3yMmino 3 nignucy
* Pe3ynbTaTh BigobpaXKeHo B TEKCTI

* KokHa intoctpauis / Tabaunusa Bigobparxkae okpemuii Habip
AaHWX, Hemae aybnoBaHHA

* YiTka nogaya iHpopmauii Ha intocTpauiax / Tabamuax
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AN NN N

ObroBopeHHs

ObmipKyiiTe Balli pe3ynbTaTh (HOBI pe3ynbTaT TYT He HaBOAATbLCA)

Yomy pe3ysibTaTv € Came TaKMMM Ha Bally AyMKy? AKi npouecu ix
obymoBuan?

MpOKOMEHTYITE Ta NOB’AXKITb MiXK CODOI0 pe3yibTaTh Pi3HUX
BMMIpIB

BM3HauTe NoTeHUiMHi npobaemn Ta nepenoHu

HapaiTe pekomeHgalii. Yomy came Taki?

BMKOPUCTOBYINTE CNOCTEPEKEHHSA NPU 0OroBOpPEHHi pe3yibTaTis

BucHoBKwu:
— Yomy ue BaxKIMBO (NOB’AXKiTb 3i BCTynom)
— AKi noganblui 4OCNIAXKEHHS?

Mopada: nocunalimecs Ha iHWI nybaikayii y
062080pEHHI
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Ha WO BapTO 3BepHYTH yBary y
0bOroBOPEHH::

* Ak / B AKiA Mipi 3MiHUAKCA NapameTpu Ta Yomy?

* Yomy, Ha Bally AYMKY, BM CNOCTEPIraETe Ym He
crnocTepiraete epeKr?

* ObMipKynTe B3aEMO3B 30K MiXK PiSHUMMU BUMipamMmu:

Npo AKY B3AaEMOAi0 3arasiom CBig4YaTb BCi 3MiHWN?
* Yy BapTo HYyN10 6 BUMIPATH LLLE AKICb NapameTpu?
* B3aemo3B’A30K 3i cTanicTo.
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OUuUiHOBATUMETbCA:

* HiTKMi B3aEMO3B’A30K KOXKHOI 3MiHHOI i3 B3aeMogj€lo, WO
AOCNIAKYETbCA

* ObMipKOBAHO Ha piBHI AOCNIAHMKA, YOMY B3aEMOAiA
BN/AMBaE / He BNIMBAE Ha NapameTpu

* MNigKpecneHo NOTeHLiNHI B3aEMO3B’A3KM MiXK Pi3HUMU
3MIHHUMU

* 3ayBaXKEHO MOX/IMBI NPUYMHM NOMM/IOK Ta AK iX YHUKHYTU B
MaNBYTHIX [OCNIAKEHHAX

* 3anponoHOBaHO NoAasbLi eKcnepumeHTH abo Hanpam
AOCNIAKEHHA

* ObroBopeHHsa 3 UNTYBaHHAM HayKOBO-NpodeciiHoi
niTepatypu

* HagaHo pekomeHAauii WoOAO CTBOPEHHS / NOKpalleHHA
CTBOPEHHA NONIKYNbTYP
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MOXMMBICTb OApa3y 3aBaHTaXUTW TEKCTM YCiX BigMiyeHux Bamu ctaten. Google
Scholar sHaxoanTb HanbinbLLy KiNbKiCTb Nybnikauin 3a Kno4yoBMMN CROBaMM.
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[TOLWYKOBMI 3aNnUT

Onepartopu NowyKy ACHEHHA Mpuknagn 3yNbTaTH NOLWYKY
* 3ipouka Pi3Hi BapiaHTH Farm* ‘Farm’, ‘farms’,
3aKiHYeHHA cN0Ba ‘farming’, ‘farmed’
“ DyxKH Mowwyk TouHoi “growing food” JNnwe pesynbraty, ae €
BiANOBIAHOCTI CcnoBoCnony4eHHs “growing
food”, He BKAOYAIOTbCA pe3ynbTaTH NULLe
3a ofHMM 3i cnis “growing” abo
“food”
AND MoeaHaHHA Grow AND food AND H icTb ycix y
MOLLIYKOBMX TEPMIHIB back AND garden BOAHOYaC
OR Mowyk pi3Hux “back garden” OR Pe3ynbTaTi WO MICTATb NPUHARMHI OAMH 3
BapiaHTiB allotment NOLIYKOBUX TEPMiHIB
NOT BukntoueHHs nowykosux| “Back garden” NOT Pesy ™ 3i y «back
TepmiHis allotment garden», B AKMX He 3yCTPIYAETbCA TEPMIH
(- ana nowyky «allotment».
8 lyrn) “Back garden”
-allotment
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TeKcTn cTaTen

Research Gate Sci-Hub
Q
Researchers Projects Publications Questions Jobs Institutions
Alltypes »
SCI-HUB
C ining participatory mapping with Q- gy to map stakeholder

p ions of i probl l’ ...to remove all barriers in the way of science .

Article Jan 2015

@ John Forrester - @ Brian Cook - @ Louise J. Bracken - [..] - @ Andrew Donaldson

Reques\tuﬂrtexl‘ Recommend  Follow  Share

"Q y " for i Per ions In
Participatory Forest Management

Article [ Fulltextavailable | Jan 2005

@ Pumnamita Dasgupta - Bhaskar Vir

Down\oad‘ Recommend  Follow ~ Share

AKLO NOBHOTEKCTOBI BepCii CTaTeN He AOCTYMHI y BiAbHOMY A0CTYnMi, BU MOXKeTe iX
LIYKaTK Y CoUjanbHin mepexi ana gocnigHukis ResearchGate abo Ha canTi Sci-
Hub.

AKLLO BW HE BONOAIETE QHIINCbKOK, A MOXY AOMNOMOITM 3 aBTOMATUYHUM
nepeKknagom TEKCTIB CTaTeMN.




/115, WEEKLY WORLD

48 " NATIONAL
il GEOGRAPHIC
‘WIKIPEDIA s T"‘E'#.'Eﬂ,’:

“The Free Encyclopedia

subunit

For the best life SHUD proposal
bt o W e

'THE SACRAMENTO BEES
CalPERS targets the ineligible %?i

Broeu, calimu, npog. nimepamypa — 3Halidime 8uxiOHi Oxcepena

MoxHa yumysamu npod. nimepamypy, aae Ha 0odaqy nompibHo mamu
MiHiMym 5 peueH3osaHux nybaikayili
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Cnuncok BUKOPUCTAHUX OXEPE

e [loBiNbHUIM akagemivyHU GopmaT LUTYBaAHb

* 3py4HO KOPUCTYBATUCA NpOrpamamu BnopaaKyBaHHs 6ibniorpacdin

(Hanp. Zotero)

-

Ny

E — | Zotero -

Your article
/ citations

A
reference list/bibliography

; conference /
I paper
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3anMTaHHA 40 NonepeaHbOro maTtepiany

* AKi npouecn B3aemogin (rpynu) BiadyBaroTbCA B NONIKY/bTYpPax?

* AK MO)KHa NOEAHATWN KY/NbTYPWU B MPOCTOPI i Yaci, AKe NoeaHaHHA byae
ONTMMAJIbHUM B 3a/1€KHOCTI Bif TUMNY Ky/NbTyp?

* Ha AKi GyHKUiNHI pucK NONiKyNbTyp BapTO 3BEPHYTM yBary AN
NOKpaLWEeHHs KOHTPO/IO a) WKiAHKUKIB, 6) byp’aHiB?

* AKOIO € PO/Ib CBIMCbKUX TBAPMH B NOJIKYNbTYPHUX CUCTEMAX?
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