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Digitalné
podepsano
Jméno: Ing.
Vaclav
PInéni vefejné zakazky je finan¢né zajisténo prostredky ze strukturalnich fondi EU (OP VVV — j OStf°V§kY
Vyzkumné centrum pro studium patogenti z rodu Phytophthora", reg.. (€Z.02.1.01/0.070. 1D§.tcl;g.1é017
15_003/0000453; Phytophthora Research Centre, CZ.02.1.01/0.0/0.0/ 15_003/0000453) 14:09:43

KUPNi SMLOUVA

kterou ve smyslu pfislusnych ustanoveni zakona €. 89/2012 Sb., ob&anského zdkoniku (dale jen ,,zdkon“), uzaviely nize uvedeného dne, mésice
a roku na zakladé vzajemného konsenzu a za nasledujicich podminek tyto smluvni strany

Kupujici: Mendelova univerzita v Brné

se sidlem: Zemédélska 1665/1, 613 00 Brno
Statutdrni organ: prof. RNDr. Ladislav Havel, CSc., rektor
Ke smluvnimu jedndni opravnéni: prof. RNDr. Ladislav Havel, CSc., rektor

prof. Dr. Ing. Libor Jankovsky, resitel projektu jako prikazce operace
Ing. Petra Dolezelovd, hlavni manazer projektu jako spravce

rozpoctu
kontaktni osoba
v technickych zalezitostech: XXXXX
e-mail: XXXXX
tel. +420 XXXXX
ICO: 62156489
DIC: CZ62156489
bankovni spojeni: XXXXX
¢islo uctu: XXXXX

na strané jedné a dale v textu pouze jako ,Kupujici”

a
Prodavajici: Enviroinvest s.r.o.

se sidlem: Plzeniska 155/113, 150 00 Praha 5
adresa pro dorucovani (je-li odliSna od shora uvedené):
jednajici: Jan Herber

ICO: 29052980

DIC: CZ29052980

bankovni spojeni: XXXXX

Cislo uctu: XXXXX

zapis do obchodniho rejstfiku vedeného u MS Praha, oddil C, vlozka 163131
na strané druhé a ddle v textu pouze jako ,,Prodavajici”
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Pro ptipad, Ze dojde ke zméné kteréhokoli ze shora uvedenych Udaju, je smluvni strana, u které dana
zména nastala, povinna informovat o ni druhou smluvni stranu, a to prlikaznym zplsobem (formou
doporuceného dopisu nebo emailové zpravy podepsané zaru¢enym elektronickym podpisem, v souladu se
zakonem ¢. 227/2000 Sb., o elektronickém podpisu a o zméné nékterych dalSich zdkonl), a to bez
zbytecného odkladu. V pfipadé, Ze z dlivodu nedodrZeni nebo poruseni této povinnosti dojde ke Skodé,

zavazuje se strana, kterd skodu zpUsobila, tuto nahradit v plné vysi.

Clanek 1
Predmét Dodavky

1.1 Prodavajici se zavazuje v ramci smluvniho vztahu dodat pozadované plnéni na:
Cdst 3: Skener kofenti véetné vyhodnocovaciho software

1.2 Dodavkou podle této Smlouvy je: ,,Dodavka specialnich laboratornich ptistrojd — rozdélena na ¢asti.”

evwvs

- Cast 3: Skener korent( véetné vyhodnocovaciho software, blizsi specifikace viz pfiloha €. 1c

Podrobny rozsah plnéni véetné pozadovanych parametrd je uveden v ptiloze ¢. 1c — technické
specifikaci zatizeni.

1.3 Soucasti predmétu plnéni je dodavka specidlnich laboratornich pfistroja véetné niZze uvedenych
spole¢nych poZadavk( na obé ¢asti predmétu plnéni:
e zarucni servis,
e mimimalni zaruka dle technické specifikace pro kazdou ¢ast individuding,
e doprava na misto plnéni a instalace v cené dodavky,
e zaskoleni obsluhy na dodaném zafizeni v misté instalace, zaskoleni na vyZzadani v Ceském
i anglickém jazyce,
o elektrické zastréky pristrojl musi splfiovat evropské normy,
e dodani technické dokumentace a navodu k obsluze v ceském (pfip. anglickém) jazyce,

dalsi pozadavky na predmét a rozsah plnéni vétné jejich upresnéni jsou uvedeny v priloze ¢. 1c —
technické specifikace (napf. pozadavek na odezvu servisni sluzby do 24 hodin v ¢asti 1 a dalsi
pozadavky, uvedené v jednotlivych pfilohach).

dale jen ,Dodavka“.

Prodavajici bude povinen rovnéz zajistit pred realizaci Dodavky veSkeré povinnosti souvisejici s vyFizenim
pfipadnych celnich deklaraci.

14 Dodavka je blize specifikovana v technické specifikaci, ktera byla souc¢asti zadavaci dokumentace a
kterou predloZil Prodavajici v ramci své nabidky ze dne 21. 6. 2017 (vypini dodavatel) a ktera je
pfilohou €. 1 této smlouvy.

15 Prodavajici se touto Smlouvou zavazuje:

a) dodat Kupujicimu predmét Doddavky dle odst. 1.1, 1.2 a 1.3 a prevést na ného vlastnické pravo
k tomuto pfedmétu Doddvky,
b) splnit povinnosti dle odst. 1.3,
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a Kupujici se zavazuje za tuto Dodavku zaplatit cenu ve vysi dle ¢l. 2 a zplsobem dle ¢l. 3 této Smlouvy.

Clanek 2
Cena Dodavky

2.1 Kupujici se zavazuje Prodavajicimu zaplatit (niZe vypini dodavatel):

Cdst 3: Skener korenii véetné K¢ bez DPH DPH v K¢ K¢ véetné DPH
vyhodnocovaciho software
CELKEM K¢ bez DPH za cast 3: 309 260,- 64 945,- 374 205,-

Pozn.: Dodavatel je povinen vyplnit Zluté podbarvena pole dle skutec¢nosti, tedy dle toho, na jakou ¢&ast verejné
zakdazky podava nabidku. Dodavatel vymaze tu ¢ast verejné zakazky, na kterou nehodla podat nabidku.

Clanek 3
Platebni podminky

3.1 Kupujici je povinen zaplatit Prodavajicimu za Dodavku cenu ve vysi dohodnuté v ¢l. 2 smlouvy
na zakladé jim vystaveného a Kupujicimu prokazatelné doru¢eného danového dokladu. Darovy doklad
mUzZe byt vystaven pouze na zdkladé Kupujicim potvrzeného protokolu o predani a prevzeti pristroji do
provozu.

3.2 Obé Smluvni strany ujednavaji, Ze plnéni za vSechny ¢asti bude fakturovano pracovisti: Mendelova
univerzita v Brng, Lesnickd a dfevarska fakulta fakulta, Ustav ochrany lesa a myslivosti, Zemédélskd
1665/3, 613 00 Brno.

3.3 Obé smluvni strany timto bezvyhradné ujedndvaji pravo Kupujiciho pozastavit finan¢ni plnéni, a to ve
vysi 10 % ceny Doddvky (pro kazdou fakturu samostatné). Tuto zbyvajici ¢ast ceny dodavky je Kupujici
povinen Prodavajicimu uhradit nejpozdéji do tfi mésict od uplynuti splatnosti danového dokladu, avsak
pouze v pripadé, Ze Kupujici v této dobé neuplatni u Prodavajiciho své naroky z odpovédnosti za vady.
Uplatni-li vtéto dobé kupujici u prodavajiciho naroky z odpovédnosti za vady, doplati kupujici
proddvajicimu zbyvajicich 10 % ceny dodavky po odstranéni pfipadnych vad.

3.4 DPH bude uctovana ve vysi uréené podle pravnich predpisli, platnych ke dni uskutecnéni
zdanitelného plnéni. Cena je nejvySe pfipustnd a neni moiné ji prekrocit za Zadnych podminek
s vyjimkou zmény sazeb DPH. Cena zahrnuje vesSkeré a konecné naklady spojené se sjednanym a
uvedenym rozsahem plnéni.

Pfrilohou a soucasti dafiového dokladu musi byt:
a) Kupujicim potvrzeny preddvaci protokol o predani a prevzeti Dodavky jako bezvadné, nebo
b) Kupujicim potvrzeny predavaci protokol o predani a pfevzeti Dodavky a Kupujicim potvrzeny
doklad o odstranéni vsech vad a nedodélk(i Dodavky uvedenych v preddvacim protokolu.
3.5 Prodavajici vystavi danovy doklad do 15 dnl ode dne uskutecnéni zdanitelného plnéni a dorudi jej
prokazatelné objednateli do 5 kalendarnich dnl od vystaveni.

3.6 Kupni cenu zaplati Kupujici Prodavajicimu bankovnim prevodem na bankovni uUcet Proddvajiciho
uvedeny v ¢lanku 1 této Smlouvy na zdkladé danového dokladu vystaveného prodavajicim ke dni
uskutecnéni zdanitelného plnéni, kterym je den podepsani protokolu o prevzeti doddvky. Splatnost
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danového dokladu je stanovena dohodou smluvnich stran do 30 dnll od doruceni dariového dokladu
Kupujicimu.

3.7 Danovy doklad bude obsahovat naleZitosti danového a tcetniho dokladu podle zakona ¢. 563/1991 Sb.,
o Ucetnictvi, ve znéni pozdéjsich predpisl, zdkona ¢. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni
pozdéjsich predpist. V pfipadé, Ze darnovy doklad takové naleZitosti nebude splfiovat, bude
objednatelem vracen do dne splatnosti dafiového dokladu k opraveni bez jeho proplaceni. V takovém
pfipadé lhdta splatnosti zacind béZzet znovu ode dne doruceni opraveného ¢i nové vyhotoveného
danového dokladu.

3.8 Prodavajici odpovida za skodu, ktera vznikne objednateli z dlivod( nedodrZeni vystaveného dariového
dokladu v uvedenych terminech, zejména za pozdni odvod DPH Kupujicim z divodd pozdniho dodani
danového dokladu Proddvajicim.

3.9 Nebude-li uhrazena kupni cena do 60 dnl ode dne splatnosti dariového dokladu Kupujicim, sjedndva si
Proddvaijici pravo odstoupit od této Smlouvy.

3.10 Kupujici upozorfiuje dodavatele, Ze na jednotlivych fakturadch musi byt uvedeno registracni Cislo
projektu. Prodavajici uvede na faktufe nasledujici text: ,,OP VVV - projekt Vyzkumné centrum pro
studium patogent z rodu Phytophthora", reg.€. CZ.02.1.01/0.0/0.0/ 15_003/0000453; Phytophthora
Research Centre, CZ.02.1.01/0.0/0.0/ 15_003/0000453.“

Clanek 4
Dodaci doba a misto

4.1 Prodavajici se zavazuje provést (dodat) shora uvedenou Dodavku nejpozdéji ve lhité:

e do 8 tydnli od potrvzeni pfijeti objednavky pro ¢ast 3 vefejné zakazky,

Prodavajici spIni svou povinnost provést (dodat) shora uvedenou Dodavku tim, Ze tato bude prevzata
jako bezvadnd Kupujicim.

4.2 Prodavajici se soucasné zavazuje, Ze s ohledem na povahu Dodavky vyrozumi osobu uvedenou v bodé
4.4 smlouvy vZdy s dostatecnym casovym predstihem (minimalné 3 pracovni dny) a prokazatelné ji
uvédomi o tom, Ze ma v umyslu Doddavku predat, jinak Kupujici neni povinen Dodavku prevzit.

4.3 Proddvajici se zavazuje Doddavku predat v sidle zadavatele: Mendelova univerzita v Brné, Lesnickd a
dievarska fakulta, Ustav ochrany lesti a myslivosti, Zemédélskd 1665/3, 613 00 Brno; pfipadné:
Mendelova univerzita v Brné, Fakulta regionalniho rozvoje a mezindrodnich studii, tfida Generala Piky
2005/7, 613 00 Brno. Misto plnéni bude urceno kupujicim v objednavce.

4.4 Kupujici prohlasuje, Ze je jeho jménem oprdvnén prevzit Dodavku a podepsat predavaci protokol:
XXXXX

+420 XXXXX
XXXXX
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Clanek 5
Zarucni doba

5.1 Zaruka na dodavané pristroje se sjednava na dobu 12 mésicll pro ¢ast 3 a zacina béZzet dnem prevzetim

doddavky Kupujicim. Pokud je v technické ¢i vyrobni dokumentaci vyrobce stanovena:

a) kratsi zarucni doba, plati ustanoveni o zaruce dle predchozi véty tohoto ¢lanku Smlouvy

b) delsi zarucni doba, plati ustanoveni o zaruce dle technické ¢i vyrobni dokumentace vyrobce.

Zarucni doba se stavi po dobu, po kterou nemUze Kupujici predmét smlouvy radné uZivat pro vady, za
které nese odpovédnost Proddvajici.

5.2 Zaruka se nevztahuje na vady zplsobené nespravnou obsluhou zafizeni, neodbornou manipulaci nebo

5.3

54

v dlsledku havarii. Prodavajici odpovida za vady, jez ma dilo v dobé pfedani a za vady, které se vyskytly
v zaru¢ni dobé.

Reklamace vad musi byt provedena pisemné bez zbytecného odkladu poté, kdy byla Prodavajicim
zjiSténa (za pisemné uplatnéni se povazZuje i nahlaseni faxem nebo e-mailem).

Kupujici bude vady oznamovat na hot-line Proddvajiciho Enviroinvest s.r.o.:

faxové cislo:

e-mail: XXXXX

adresu: Plzeriska 155/113, 150 00, Praha 5
Jakmile Kupujici odesle toto oznameni, bude se mit za to, Ze pozaduje bezplatné odstranéni vady,
neuvede-li v oznameni jinak.
Proddvajici je v takovém pripadé povinen odstranit vady na vlastni naklady, které se vztahuji jak na
opravu, tak na pfipadnou prepravu vadného zbozi a dalsi s opravou souvisejici naklady. Prodavajici je
tak v pfipadé uplatnéni reklamace s pozadavkem na opravu predmétu koupé povinen

a) vyslat zaméstnance ci povérit tfeti osobu opravou predmétu koupé v sidle Kupujiciho, a to na
vlastni naklady,

b) zajistit prepravce, ktery vyzvedne predmét koupé v sidle Kupujiciho, predmét koupé preveze do
sidla Prodavajiciho ¢i jeho pobocky ¢i do sidla tfeti osoby, kde bude oprava realizovdna, a
nasledné zajisti Pfepravce, ktery pfepravi opraveny predmét koupé zpét do sidla Kupuijiciho, to
vSe na naklady Prodavajiciho.

Provedenou opravu vady dila Prodavajici Kupujicimu predd pisemnym protokolem, kterému bude
predchazet funkéni zkouska, ktera prokaze opétovnou plnou funkcnost zbozi.

5.5 Prodavajici je povinen uhradit Kupujicimu Skodu, ktera mu vznikla vadnym plnénim, a to v plné vysi.

5.6

Prodavajici rovnéz Kupujicimu uhradi naklady vzniklé pfi uplatiovani prav z odpovédnosti za vady.

Prodavajici poskytuje technické konzultace telefonicky, pisemné &i osobné dle potfeb uZivatele,
komunikuje s technickym persondlem uZivatele a pomaha fesit provozni zaleZitosti pfi pouZivani
systému, poskytuje uZivateli veSkeré mezindrodné dostupné informace o novych ndstrojich a
technickych moZnostech systému.

5.7 Reklamace jsou ze strany Kupujiciho feSeny povérenym pracovnikem XXXXX, +420 XXXXX, XXXXX.
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Clanek 6
Smluvni pokuty

6.1V pripadé prodleni Prodavajiciho s doddvkou je Kupujici opravnén ucétovat smluvni pokutu ve vysi 0,1 %

z kupni ceny za kazdy zapocaty den prodleni, nejdéle vsak po dobu 30 dni. Toto ustanoveni plati pro
vSechny ¢asti samostatné.

6.2 V pripadé prodleni Kupujiciho s ihradou ceny za poskytnutou dodavku je Proddvajici opravnén uctovat

6.3

6.4

Kupujicimu smluvni pokutu ve vysi 0,1 % z dluzné ¢astky za kazdy den prodleni.

V pfipadé, Ze nebude Prodavajicim dodavka poskytnuta ve lh(tach dle bodu 4.1, a bude-li rovnéz
vyCerpana moznost smluvni sankce dle bodu 6.1, ma Kupujici prdvo odstoupit od smlouvy a je
opravnén Prodavajicimu Uctovat jednordzovou smluvni pokutu ve vysi 100.000,- K¢ (stotisic).

V ptipadé prodleni Prodavajictho s odezvou na pozadavek servisni sluzby dle bodu 1.4 smlouvy je
Kupujici opravnén uctovat smluvni pokutu ve vysi 5.000,- K¢ za kazdy den prodleni.

6.5 Na jakoukoli smluvni pokutu je opravnéné smluvni strané umoznéno vystavit danovy doklad — fakturu.

7.1

7.2

7.3

Jakakoli smluvni pokuta je splatnd do 14 dnl ode dne doruceni ozndmeni o jejim uplatnéni druhé
strané smlouvy. Nahrada pfipadné skody neni zaplacenim kterékoliv smluvni pokuty dotcena.

Clanek 7
Ustanoveni spole¢na a zavérecna

Otazky touto Smlouvou vyslovné neupravené se fidi pfislusnymi ustanovenimi zakona ¢. 89/2012
Sb.,ob¢anského zakoniku.

Prodavajici je na zakladé § 2e) zakona ¢. 320/2001 Sb., o finanéni kontrole ve verejné spravé a o zméné
nékterych zdkonl (zdkon o financni kontrole) v platném znéni osobou povinnou spoluplisobit pfi
vykonu finanéni kontroly. Prodavajici timto bere na védomi, Ze na osobu povinnou spolupUsobit se
vztahuji stejnd prava a povinnosti jako na kontrolovanou osobu.

Nevynutitelnost a/nebo neplatnost a/nebo neucinnost kteréhokoli ujednani této Smlouvy neovlivni
vynutitelnost a/nebo platnost a/nebo Ucinnost jejich ostatnich ujednani. V pfipadé, Ze by jakékoli
ujednani této Smlouvy mélo pozbyt platnosti a/nebo Ucéinnosti, zavazuji se timto smluvni strany zahajit
jedndni av co mozna nejkratsim terminu se dohodnout na pfijatelném zpUlsobu provedeni zamér(
obsazenych v takovém ujednani této Smlouvy, jeZ platnosti a/nebo Gcéinnosti a/nebo vynutitelnosti
pozbyla.

7.4 Tato Smlouva byla vyhotovena v péti (5) stejnopisech s platnosti originalu, ptficemz Prodavajici obdrzi

7.5

jedno (1) a Kupuijici ¢tyfi (4) vyhotoveni.

Tato Smlouva nabyva platnosti okamzikem jejiho podpisu obéma smluvnimi stranami.

7.6 Tato Smlouva nabyva ucinnosti okamzikem jejiho uverejnéni v registru smluv dle zdkona ¢. 340/2015

7.7

Sb., zakon o zvlastnich podminkdach ucinnosti nékterych smluv, uverejiiovani téchto smluv a o registru
smluv (zakon o registru smluv) v registru smluv.

Dojde-li k situaci predvidané v ust. § 7 odst. 1 nebo 2 zdkona o registru smluv (zruseni smlouvy od
pocatku), smluvni strany se zavazuiji:

¢ jednat takovym zplsobem, aby doslo ke konvalidaci nasledk(, tedy provedeni opravy tim, Ze zverejni
prislusné ¢asti smlouvy v registru smluy;
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e pokud i pres rozhodnuti soudu nebo nadfizeného organu povaZzuji ochranu zajmid uvedenych
v odstavci 7.7 smlouvy tohoto ¢lanku za opodstatnénou, budou respektovat prava vzdjemné nabytd
v dobré vife a vtéto souvislosti se zavazuji, Ze vici sobé nebudou uplatiovat pravo na vydani
bezdlivodného obohoceni a nebudou poZadovat vraceni poskytnutého plnéni a Ze zadna ze smluvnich
stran nepostoupi pohledavku ba vydani bezdivodného obohaceni / vraceni poskytnutého plnéni ze
zruSsené smlouvy na treti osobu. Rovnéz se vici sobé vzddvaji prava na nahradu skody vzniklé
v souvislosti s nezvefejnénim nebo nespravnym ¢i nelplnym zverejnénim smlouvy v Registru smluv.

7.8 Nedilnou soucdsti této smlouvy je pfiloha ¢.1 — technicka specifikace predmétu plnéni.

7.9 Smluvni strany timto prohlasuji, Ze se s obsahem této Smlouvy fadné seznamily, Ze tato Smlouva
je projevem jejich vazné, svobodné a urcité vale prosté omylu, neni uzavifena v tisni a/nebo za napadné
nevyhodnych podminek, na dlikaz cehoz pripojuji své nize uvedené podpisy.

7.10 Kupujici i Prodavajici souhlasi s uvefejnénim kompletni kupni smlouvy vietné pfiloh na profilu
zadavatele a v registru smluv.

7.11 Uverejnéni uzaviené smlouvy v registru smluv zajisti Kupujici.
Ptilohy:  Priloha €. 1c — technicka specifikace ¢asti 3

V Brné dne: 18. 8. 2017 V Praze dne: 18. 7. 2017

Za Kupujiciho Za Prodavajiciho

prof. RNDR. Ladislav Havel, CSc.,
rektor Jan Herber — Jednatel spole¢nosti

prof. Dr. Ing. Libor Jankovsky,
resitel projektu jako prikazce operace

Ing. Petra Dolezelova,
hlavni manazer projektu jako spravce rozpoctu
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Technicka specifikace zafizeni — nabizené zafizeni musi spliovat minimalné nasledujici kritéria:

splnéni kritéria

ANO/NE

Skener koren( véetné vyhodnocovaciho software

1ks

Scaner:

Zarizeni pro analyzu kofenovych systému: zafizeni se sklada ze specidlniho skaneru, ktery
eliminuje stiny pfi snimani kofenového vzorku, dale pak ze specialniho softwaru na bazi analyzy
obrazu.Skaner slouZi k naskenovani vysoce kvalitniho obrazu kofenového systému. Software

nasledné analyzuje naskenovené obrazy kofenovych soustav. ANO
Oboustranné nasviceni obrazu ANO
Velikost sken. obrazu min. 30x43 cm ANO
Optické rozliseni min. 2400 DPI ANO
Velikost pixelu max. 0,011mm ANO
Pocet bitl na 1 pixel - stupné Sedé 16 ANO
Pocet bitd na 1 pixel - barevna skala 48 ANO
Rozhrani USB/Firewire ANO
Driver TWAIN ANO
Pfenos souborl do PC ANO
Software:

Software pro zpracovani, vizualizaci a analyzu dat ANO
Software kompatibilta: Windows 7, MS Office 2010 ANO
PFislusenstvi:

Podnosy pro umisténi kofen( do skeneru ANO
Délka zaruky min 12 mésicu ANO
Instalace v misté dodani a zaskoleni v min. rozsahu 2 hodin ANO
Zajisténi zarucniho servisu ANO
Dodani predmétu pInéni do 8 tydnl po potvrzeni pfijeti objednavky ANO

Vybrany dodavatel musi byt na vyZzadani zadavatele schopen predlozit dokumenty, prokazujici
splnéni shora uvedenych a potvrzenych technickych skutecnosti, z verejné dostupnych
informacnich zdroja, jako jsou: dostupné firemni prospekty a/nebo internetové stranky
vyrobce. Takovéto dokumenty musi byt predlozeny v ¢eském, pripadné anglickém jazyce.
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& WinRHIZO™

Product Family for Root Image Analysis and More

WinRHIZO is an image analysis system specifically designed for
root measurement in different forms. It can do morphology (length,
area, volume...), topology, architecture and color analyses. It is
made of a computer program and image acquisition components
that can be combined to meet different needs and budgets.

WinRHIZO automatically analyses washed roots.
For rhizotron or in-situ root analysis, see our WinRHIZO Tron product.

WinRHIZO look and feel

illn Display Regions Analysis Developmental Color Batch Calbration  Window \ZHE‘E‘ The rOOt diameter dIStribUtion graphic displa'ys the rOOt Iength, area’ VOIume
or number of tips as a function of root diameter or color. The number and the
width of the classes are user-definable and can be changed at any time.

(=13

WinRHIZO displays the analysis over the image. The color used to draw
the root skeleton indicates into which diameter class the part of the root
has been classified. The same color is used for drawing the root distribution
graphic above the image.

Measurement data of the sample under analysis is summarized
on screen and is available in detail in data files.

The Arabidopsis version can analyse more than root system per image.
It is optimized for young seedling analysis.

WinRHIZO belomgs to a group of related products sold by Regent Instruments for plant science research. Among the other products you will find WinFOLIA
and WIinSEEDLE for leaf analysis and WinDENDRO for tree ring analysis. All these products work on Windows XP to Windows 8 based pc computers.



Simply place the roots directly on the scanner glass or
in Regent’s water-proof trays. Root positioning is easy
and fast with Regent’s positioning system for optical
scanners (see below). Roots can overlap and do not
need to be randomly distributed.

. ACQUIRE THE IMAGE

Click the scanner icon to digitize the roots and wait a
few seconds for the scan to complete and the image
to appear on screen. There is no need to use another
program to digitize the images, WinRHIZO controls
the scanner (or a digital camera) directly. It is TWAIN
compatible, meaning that it can get images from many
scanners or cameras. It can also analyse images stored
in tiff or jpeg files.

3.

WITH ONE MOUSE CLICK YOU CAN DIGITIZE AND ANALYSE ROOTS!
1. ROOT POSITIONING

ANALYSE THE ROOTS
A few seconds later, the analysis is complete and roots found by WinRHIZO are
identified by colored lines in the image. The colors used for drawing them are coded
according to the root diameter.

Some analyses (Nodules counting, Color and Topology for example) require interactions from the operator before proceeding.

Root length and diameter are measured with Regent’s unique method** and with
Tennant’s statistical method. With the former, measurements are made continuously
at each point along the root. Root overlap at forks and tips are taken into account
to provide accurate measurements of length and area. Some measurements made
by the system can be overridden by the operator.

SAVE THE MEASUREMENT DATA

The last step of the analysis is data saving. WinRHIZO knows when data are ready
to be saved and does this automatically. Data files are in ASCII (text) format easily
readable by many programs including spreadsheet style like Excel. Images and their
analyses can also be saved to files for later validations, reanalyses or for visualization

in other software programs.

IMAGE ACQUISITION

Roots can be measured automatically by WinRHIZO when they are extracted
from the soil and washed of debris and soil particles. Before analysis, the

roots must first be digitized with a scanner or camera.

WinRHIZO standard systems uses a desktop optical scanner as the image
acquisition device. Optical scanners are well adapted to image acquisition
of macroscopic objects like roots or leaves. Regent’s scanners come
with:

* Accessories to accelerate root positioning and scanning,
* A special lighting system to avoid shadows (see below),
* A permanent calibration to increase the measurement precision,
* And a manual that explains how to scan biological samples
(root, leaves, seeds...) for analysis with our programs (scanning for
scientific analysis is different than for artistic applications). It also
gives tips specific to the scanner purchased (such as scanning speed
vs. quality issues) .

Regent’s scanners can be used for other applications (document or photo
scanning). They are available in two different sizes of scan area:

¢ 22 x 30 cm for Standard Area (STD) scanners,

* 30 x 42 cm for Large Area (LA) scanners.

Why an additional lighting system?

Without a good image of the object to measure, an unnecessary complex and lengthy

root detection algorithm is required. Root image acquisition with an optical scanner

without proper attention to the lighting system, might produce artifacts that make

root identification tedious and imprecise. Shadow (below) is one example.
Shadows have grey levels close adow,
to those of the roots. Determining __ bl
the position of the root boundary is =
much more difficult when they are "~

present.

REFERENCES

* “WinRHIZO™, a root-measuring system with a unique overlap correction method”, Arsenault, J.-L., S. Pouleur, C.
Messier, and R. Guay. 1995. HortScience 30: 906. (Abstract).

** “Accuracy of Measurements with Mac/WinRHIZO™". Stephan Pouleur, REGENT INSTRUMENTS Technical note
#3, 1995, pp. 1-4.

***“A test of a modified line intersect method for estimating root length”. Tennant D. 1975, J. Ecol. 63. pp. 995-1001.

Our positioning systems significantly increase your productivity for a
very low cost. It is comprised of plastic blocks that can be installed and
removed quickly to accommodate up to 12 or 24 different scan area sizes
(depending on the scanner model). Together they form a semi-opaque area
with a hole (the scanned area) for sample placement. Trays that match these
rectangular scan areas are supplied with a complete system. They can also
be purchased at any time. These trays allow you to scan immersed roots,
which are easier to spread than dry roots.

How does it increases the productivity?

* You don’t have to worry where to place the samples on the scanner glass.
Once you have determined the sample positioning scheme, you simply
insert the samples in the open area on the glass for the acquisition of
subsequent images. The WinRHIZO program has pre-defined positioning
options for you to choose from.

* Because WinRHIZO knows the size and position of the sample on the
scanner glass, you can bypass the traditional scanner Preview step. You
save 10 to 20 seconds for each scan. That’s a lot of time after thousands
of scans!

e While a sample is being scanned or analysed, you (or a second
operator) can prepare the next root sample in another tray away from
the scanner.




The WIinRHIZO program is offered in 4 versions (Basic, Reg, Pro & Arabidopsis)
The tables below list and explain the measurements and features offered by each version

WinRHIZO Basic is a low cost entry level version. It produces only global Measurement Model

measurements (average root diameter, total root length, area, volume and ~ Root Morphology Basic Reg &AFLK(? _
. rablidopsis

number of tips). Global (Total or Average for the image) .

WinRHIZO Regular has all features of the Basic model plus root morphology Total Leng th Yos Yos Yos

measurement as a function of user definable diameter classes. Aroot (length, Average Diameter Yes Yes Yes

area, volume) distribution graphic is automatically generated and is visible Total Area, Volume Yes Yes Yes

above the image. This graphic can also be printed. Number of tips, forks & crossings  Yes Yes Yes

i ) ) In function of root diameter (per diameter class)

WinRHIZO Pro has all features of the Regular version plus link, topology,

. . Length No Yes Yes
architecture and color analyses. The color analysis can produce root A Vol N Ve Ve
morphology as a function of color. It can also be used as a color area meter rea, Vo um_e 0 es es
(see next page). Number of tips No Yes Yes

In function of root color (see Color Analysis below)
WinRHIZO Arabidopsis has all features of the Pro version plus the ability Length No No Yes
to separate and analyse separately individual objects such as seedlings and e, Valhie No No Yes
leaves. It can do multiple root analyses per analysed image or regions of it Number of tips No No Yes

(see next page).

Note: It is possible to upgrade from a low to a high-end program version at any time by paying the difference in cost between the two versions.

Link Analysis Basic  Reg &Arzlr;ioopsis Link analysis is a study of the morphology and
Globally (for the whole image) basic connectivity of root segments. It can be
Total number of links No No Yes done on incomplete or complete root systems.
Average link length, diameter, No No Yes
area, volume, branching angle  No No Yes 02=0 Link2
Per link (individually) }e :
Length, Average diameter, No No Yes Link]

Area, Branching angle
Basic Connectivity (definitions & colors below refer to figure to the right)
Red = External-External link ~ Green = Internal-Internal link
= External-Internal link Blue = |solated link (not connected to any link)

Topology Basic Reg ~ Pro Topology analysis is an extensive link
Globally (for th hole i & Arabidopsis J N
obally (for the whole image) connectivity analysis.
i;:gg:l path length xz xz ::: *Magnitude, the number of external links
extending from a link. \
Per link (individually) +Path length, the number of links between a link
Magnitude No No Yes and the base link, (inclusively).
Path length No No Yes *External path .Iength,.the sum of path lengths
Altitude No No Yos of all external links. It is a value for the complete
root system (not per link).
Structured Connectivity No No Yes +Altitude, the largest path length.

Note: Topology and developmental analyses require an integral root system. It is
meaningless if the connectivity of the root system’s links has been destroyed by
manipulation or the imaging process. It is not recommended to do link analyses
on dense root systems. If you cannot visually track root segments in an image, it
is unlikely that RHIZO will be able to do so either. Measurements made on such
images will not be precise and might contain errors.

Developmental classification Basic  Reg Pro The developmental analysis identifies the {
) BOETIEERES order in which links we born from the base link
Number of links (per order) No No Yes as the plant grew.
Total length (per order) No No Yes
Total Area (per order) No No Yes Links qf the same order can also be grouped
Average link length (per order) No No Ve per axis. An axis is a group of connected links
g . gth (p of the same order. Morphological data can be
Average link area (per order) No No Yes obtained for all orders and axes.
Average diameter (per order) No No Yes
Link order (per link) No No Yes

Root Architecture with Fractals No No Yes
Color Analysis No No Yes (see next page) l

© Copyright 2014 Regent Instruments Canada Inc. All rights reserved. WinRHIZO and XLRhizo are registered trademarks.




CoLoR ANALYSIS WiTH THE Pro & ARABIDOPSIS VERSIONS

Color analysis allows you to quantify areas of specific colors or groups of colors and to measure root morphology as a function of color.
The operator first indicates to WinRHIZO the colors of the objects to be analysed and those of the surrounding background. This is done
interactively by clicking the mouse in the image. During the image analysis process, WinRHIZO classifies the colors present in the image
into different classes before making the morphological measurements. There are many pos51ble applications for color analysis. Some are
given below: : Root
morphology

(length, area) .
in function of

Leaf area meter.
Quantification of

leaf disease and color.
insect damage. Measure roots in
front of different
Seeds classification backgrounds (in a

growing pouch for

B N CE | s

Mychorizae quantification . - . . I
Color analysis will work if there are minimal color contrasts

(area).
Images from a camera and ... .I between the feature(s) you want to quantify and the surrounding
& proper sample preparation e e weew-mmme s background. To ensure that WinRHIZO meets your needs,

.; ‘| required. Shoot growth quantification please discuss your application with our sales department before
purchasing a system.

WiNnRHIZO ARABIDOPSIS

It includes all features and measurements of the Pro version plus: .§ & & g & S ?.

* Ability to differentiate and analyse separately non-touching seedlings, root systems
or objects. Each object has its own measurements in addition to global measurements
which encompass all the objects analysed in the image (or region of image).

* Can measure the object’s bounding box width and length which can translate into:
1) plant height and width when the image is a view of the seedling side or 2) leaf (or

other object) length and width when seen from above. ) )
Non-Touching objects are

* Can measure the object’s individual area without having to make individual selections automatically identified andanalysed
(overlapping regions are not detected and touching leaves are analysed as a single individually (area, length, width, color). They must
object unless the image is edited).s It can measure the hypocotyl (leaf) length and contrast with their surrounding background.

area separately from roots (you must click at their junction to start the developmental ; ;
analysis). Area is less precise than length (+ 20%). Touching objects and too dense root systems (below) cannot be analysed

individually (only total data is available). You can manually trace an outline
around each seedling roots to get individual estimates but it will include
some neighboring roots. When the root system is very dense it might not be
possible to track down the main root and differentiate

Measurements available per object:
*» Number of tips, forks, crossing
* Link analysis (global average, total and individual link length, diameter,
area, volume, tips, color).

« Topology and Developmental analysis it from the laterals or it can be possible but time

(Axis, Main & Laterals number and length). consuming (requiring interactive modifications). Also it
+ Nodules per object (interactive count) might not work on all growmg med/a (minimal contrast
+ Seedlings (objects) counting required) and

* Area per color class or group with all scanners
Measurements not available per object (might be different in future versions), only for the image: (we strongly

* Fractals
* Root distribution histogram data (length, area, volume, tips) in function of diameter r;gc;rg/z’lend fnziie

* Root morphology (length, area...) per color

MisceLLANEOUS FEATURES

e User-defined regions of any shape can
either be selected for analysis or exclusion
from it (Reg, Pro & Arabidopsis versions)

Irregularly shaped
regions permit
separate analysis of
roots that are close
to each other.

Circular regions can
be used to analyse
roots in petri dishes.

e Image edition to remove artifacts or image defects. You can pick up and edit with any color present in an image or define your own.

e Interactive or in batch (without operator supervision) analysis. Note: Not all analyses can be done in batch.

e Pre-defined analysed regions. They allow to create with a single command, a specified number of equidistant regions at different vertical
positions (soil depth) in an image. The size and distance between these analysed regions are specified by the operator. (Reg & Pro)

® You can print and save to a file the images with or without their analysis marks over them.

e Debris can be filtered-out based on area, shape (all versions) or color (Pro & Arabidopsis versions).

e WinRHIZO comes with prompt and competent technical support made by Regent’s personnel, not by subcontracted firms.

e WinRHIZO comes with printed color manuals which are abundantly illustrated.

© Copyright 2014 Regent Instruments Canada Inc. All rights reserved. WinRHIZO and XLRhizo are registered trademarks.



MORE ABOUT SCANNERS AND CAMERAS

Why use an optical scanner rather than a video camera?

e Scanners can produce images of many times the resolution of a camera.

e [t is easy to get good images using a scanner.
Lighting is uniform over the entire scan area and it is not
necessary to adjust the position, orientation or intensity of the
light source. There are no focus or aperture rings to adjust.

e Calibration is permanent.
Unlike a camera, the object-to-camera distance and zoom are
always the same.

* They are reliable and last for a long time.

When is a camera better adapted than a scanner?

A camera is better when extremely high magnification
is required. By adding proper lenses or mounting it on a
microscope, you can see more details than with a scanner
but over a much smaller area. Mychorizae and root hair
are better analysed with such setups. A camera is also better
when portability (like image acquisition in field) is required.
WinRHIZO can analyse images taken with a camera with a
means of calibration.

Can Regent’s scanners be used in the field or at a remote

location?
Desktop scanners cannot be used in the field but are easily
transportable and usable in remote locations where electrical
power is available.

A good 2400 dpi scanner Overa scan area of
(true optical resolution) 8.5 55’ 1.7 inches, it
produces images which proauces an image
have 2400 by 2400 pixels 2400 0f 20 400 by 28 080 20400
per inch (2.5¢m). Some 2400 pixels (more for a LA
can go up to 4800 dpi. scanner).
28080
A good digital camera (12 Over an area of 8.5 by 11 inches, unlike the
Megapixels) can produce im- scanner it still produces an image of 4272 by
ages of 4272 by 2848 pixels. 2848 pixels. It has an equivalent resolution of
approximately 350 dpi. The pixels are too large 2848
to measure very thin roots. Therefore, you
2848 must reduce the area and take more images.
The above scanner image it is equivalent to 47
4272 camera images! 4272

Not all scanners are created equal

The images below show the same roots scanned with two different scanners
at the same resolution. As you can see, not only dpi (resolution) is important.
The quality of optical, electronic and mechanical components have a great
influence on what can be seen in an image (and hence, the precision of the
measurements you make from it). Scanners are made for different applications,
the graphics industry and home use being the major ones. Requirements
for scientific usage are different. Eye-pleasing images are good, but it’s
better to accurately reproduce reality.
Therefore, before selling scanners
for scientific use, we test them
carefully to make sure they have
minimal qualities. You cannot rely on
theoretical specifications alone.

Target size is 5x5 mm
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Why buy a scanner?

Regent.

Although WinRHIZO can work with many scanner models that are TWAIN compatible, it is advantageous to purchase a scanner from

1- The model you buy has passed our scientific quality control test. You
get a scanner that is well adapted (fast, precise and reliable) for long
term repetitive scientific measurements. Before deciding which scanners
to sell, we test many of the models available and we choose the best.

2- You get a scanner that has a dual lighting system which produces
shadow-free images when scanning roots.

3- You get a scanner for which the TWAIN driver compatibility has been
tested with our products. Unlike some other models on the market, our
scanners support the dual light system recommended for WinRHIZO.

4- You are sure that our accessories will fit on the scanner. The root
positioning system is specific to each scanner we sell.

5- We calibrate our scanners against precise standards to obtain more
accurate dimensional measurements. This calibration is supplied with
the scanner and is automatically used by our programs.

6- It is much easier for you to get technical support. You get
competent and prompt technical support from people who not
only sell the product but also use it. If problems arise, you don’t
have to contact two vendors, only one is responsible for finding the
solution.

7- You get our manual that illustrates how to scan biological
samples for analysis with our programs (WinRHIZO, WinFOLIA...).
This manual helps you to obtain the best images for accurate
measurement and also gives some tips specific to the scanner that
you have ordered.

Note: Regent Instruments does not provide technical support for
scanners it has not sold, nor do we guarantee their compatibility
with our products. In case of incompatibility, you can scan the images
with the scanner manufacturer’s program, save them in ¢iff files,
then open and analyse them in WinRHIZO.




When comes the time to visualize and analyse data produced by WinRHIZO,
XLRhizo is greatly appreciated. This is a utility program that runs in
Microsoft Excel. It allows you to manipulate, reorganize and display
measurement data graphically. XLRhizo is a utility program that is optional
and which can be ordered separately or with WinRHIZO. It is very affordable
and can save a lot of time (and manipulation errors).

THE ALTERNATIVES TO WINRHIZO

What are the advantages of a dedicated program like WinRHIZO compared to other programs that
can analyse everything?

Many image analysis programs on the market were developed for morphology analyses of complex objects. These programs can
analyse many types of objects and produce hundreds of measurements for each one. The main problem with them is that they
require a high level of expertise and customisation before producing the analyses that you want. This means that you must be
familiar with the basics of image analysis. This complexity is easily recognisable in the structure of the commands and the manuals
that come with these programs. They contain many commands that you will never use. They are designed for people who don’t do
repetitive measurements or for those who have image analysis experts (with spare time) in house.

In contradiction to the above approach, WinRHIZO already knows what you want to digitize and measure (we refer to WinRHIZO
as being integrated). Without modification to its configuration, it can do root analysis. You simply indicate which analyses you
want to do. This makes your work more efficient (and hopefully more pleasant!).

What are the differences between WIinRHIZO and the other dedicated root measurement programs
commonly found in agro-forestry instrumentation companies?

Some products are simply an interface in front of a general image analysis library of functions that can do many things. These
systems are in fact complex morphology image analysis programs marketed as Do Everything solutions. They share the same
disadvantages as the non-dedicated systems described above.

Another approach consists of subcontracting the design to an external firm which either modifies an existing product, customizes
a general image analysis system or builds one from scratch. Because the contractor has to pay for each modification, it is unlikely
that these systems will be upgraded on a regular basis. On the other hand, WinRHIZO is updated regularly as can be seen at the
following web page: http:/www.regentinstruments.com/products/rhizo/RhizoMostRecent.html

Can RHIZO be used for other applications?

Although WinRHIZO is optimized for root analysis, it can be used to analyse other objects. For example all versions can be used
as an area meter (i.e. leaf analysis), while the Pro and Arabidopsis versions can be used as a color quantifier that has many
applications (i.e. disease quantification). By default it expects to analyse roots, so you’ll have to change some settings to use it
for other applications. Refer to WinFOLIA for more sophisticated leaf analysis and WinCAM for generic objects morphology and
color analyses.

You can get scientific publications from people who have tested and used WinRHIZO from the following web page:
http://www.regentinstruments.com/assets/references.html

Complementary products sold by Regent Instruments Inc.:

WinCELL for wood anatomical cell analysis (free with WinDENDRO Reg and Density) WinCAM NDVI for color analyis
WinDENDRO for tree ring and wood density analysis WinFOLIA for broad leaf anlaysis
WinSCANOPY 0 0 0 0 0000000000000 DODONDDONDONDDONDODNDOOODOOOnO for seed and needle analysis

".l‘:m‘
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- Ordering Information: www.enviroinvest.cz
EnvirolNVEST info@enviroinvest.cz

© Copyright 2014 Regent Instruments Canada Inc. All rights reserved. WinRHIZO and XLRhizo are registered trademarks.
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