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Water hyg}'ene for healthier crops
! with Intra Hydrocare / IHMpa

Xauopokea: auaueHa 800b! O/14
300p08020 pocma pacmeHuu




Agrobacterium / Aepobakmepusi

[ Gram-negative bacteria / [ pamompuuyamernbHas bakm.
[] Transfers genetic material to plant or tree / [lepedaem
2eHemuyecKuli Mamepuar pacmeHuro unu oepesy

Agrobacterium tumefaciens Plant Cell

Nucleus

...... = Opines Auxins

Cytokinins
ayKCUHBbI

LNTOKNUHUH
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Agrobacterium Species / BuOdbl azpobakmepul U Intre)E

- Tumafeciens, transfers Ti-plasmid to the plant / Tumefaciens, nepedaem Ti-
rnrasmuody Ha pacmeHue
- Rhizogenes, transfers/Ri-plasmid to the plant / Rhizogenes, rnepedaem Ri-

Ti-plasmid; Tumor Inducing Ri-plasmid; Root Inducing /
/ Tu-nnasmuoa, Pu-ninasmuda, uHOyyupyrouw,as

UHOyUUpPYrowasl oryxorib pocm KopHel



Agrobacterium / Aepobakmepusi

- Single-cell bacteria, multiplies every 30 minutes / OOHOKiemo4Hble bakmepul,
pa3mMHoXaromcs Kaxxoble 30 MUHym

- Survives in soil and water / 8biKugarom 8 rioyse u 8ooe

- Infections via water, roots, soil, insects, poor hygiene / IHgbekyuu 4yepe3 800y, KOPHU,
_[1048Y, HACEKOMbIX, [/TOXYI0 2U2UEH
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“Tomato plant . 7. photoaraoh B
J— et

‘Swollen’ pot with excessive root
growth on top / « B30ymabiU»
20PUWOK C Ype3MepPHbIM
POCMOM KOpHeU ceepxy

Excessive root growth on the substrate
(rockwool) / UpeamepHbiu pocm

KopHeu Ha cybcmpame
(MIIHEeDANRHA9 _@ama)



Agrobacterium[] Crazy Roots / Aepobakmepust []
beweHbIe KOPHU

Infectioh rate from Average production loss tomato 3
<1% to 100% of the plants / kg/m?/ CpedHue
MHQbeKUUOHHBIL mopoa om npou3800CMEEHHbIE MOMeEPU Ha

<1% 00 100% pacmeHuu momamax 3 Kka/M* | IntraQlE



Contamination sources / UICMOYHUKU 3a2psi3HeHUSs

Biofilm (breeding ground) / Poor water drainage / Water storages (breeding ground) /
BuonneHka (numam. [1noxoe sodoomeedeHue  BodoxpaHunuwa (numam.

cpedak Remove biofilm! / YdaneHue 6uonneHKio?
* Disinfect (circulation) water! / [le3uHeKkuus (Uupkynsu.)
800hlI! }
* Clean and disinfect water storages! / O4yucmka u Oe3u1—%?§i#



Laboratory studies / JlabopamopHbIe

oeneooaahbyst-roen Agro Control, independent horticulture laboratory /
BHewHue uccriedosaHusi om Groen Agro Control, He3agucumou

pacmeHuesooyecKkou rnabopamopuu

~
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The efficacy of the biocide Intra Hydrocare on Agrobacterium
3 rhizogenes
h
b eed Date: November 26th, 2015 °
g Author: Laura Olthof, Groen Agro Control y r O C a r e O S a g e p p m
[ ]
o Goal:
Testing the efficacy of Intra Hydrocare on Agrobacterium rhizogenes using a so-
o called Phase 2, Step 1 suspension test based on EN 1276. ®
- [ J
o e Contact time: 48 hours
Intra Hydrocare tests: o
<C - concentration: 2000 ppm
- contact time: 48 hours
| e - temperature: 20°C [
D - contamination: none [
o - - neutralisation: Dey Engley neutralising fluid (DE-NF) u I
el [ ] [ ]
G Results:
A4
Intra Contact Neutralisation- Log Calculated with
Sample Hydrocare | time time Cfu'siml reduction | respect to: o
Reference - - - 3.40E+08 ﬂo3up06Ka Xa uapOKeal 2000
Blanc - 48 hours | S minutes 4.49E+07
Intra Hydrocare 2000 ppm | 48 hours | 5 minutes 1.77E+04 3.40 Blanc
Neutralisation test 1.1 | 2000 ppm | 48 hours | 5 minutes 1.55E+04
2000 ppm | 72 hours | 5 minutes Neutralisation
Neutralisation test 1.2 1.38E+04 0.05 test 1.1 M n
2000 ppm | 48 hours | 24 hours Neutralisation
Neutralisation test 1.3 1.23E+04 0.10 test 1.1
Neutralisation test 2.1 | 2000 ppm - 2.65E+08
2000 ppm | - 5 minutes Neutralisation
Neutralisation test 2.2 3.27E+08 -0.09 test 2.1

[ ]
The results show that Intra Hydrocare at a concentration of 2000 ppm gives a 3.40 B e Mﬂ 3 K ‘ : I ; 03 u u u 4 8 q
log reduction of Agrobacterium rhizogenes. This indicates that Intra Hydrocare is o
active against Agrobacterium rhizogenes.
yl\/leHbLueHLle ./708 ; 3 4
° /



Laboratory studies/ JTabopamopHbie

ueene aesambifintracare laboratory / BHympeHHue
uccriedogaHus nabopamopueu ViIHmpakea

U |
EF N Dr. Gerwen Lammers / [Jokmop epeeH

' | Jlammepc
. | Bacterial culture: Agrobacterium Rhizogenes /
9 | BakmepuanbHas Kyrnbmypa:
Aepobakmepusi PuzozeHec

Hydrocare dosage: 40 ppm

N Contact time: 48 hours

| Log 2 reduction after 2 days!

Log 3 reduction after 3 days!/
Lo3uposka Xauopokea: 40 M
Y= Bpewms akcrio3uyuu: 48 4
CHuxeHue Jloe 2 criycmsi 2 OHs!
CHuxeHue Jloe 3 criycmsi 3 OHs!




MHydrocare )

* Eliminates Agrobacterium with low continuous dosage /
npedomespauwjaem rioserieHue Aepobakmepuu ripu peayrspHom
rnpUuMeHeHUU 8 HU3KUX KOHUeHmpauusx

* Removes biofilm, the breeding ground for Agrobacterium / yOarnsaem
buorineHky, A8nsWyrocs numameribHou cpedol Oris

s  Hgpofzakeneprigdses the oxygen level in the water with 10 to 15% /
XaliOpoKea riogbiuiaem ypoeeHb Kucriopoda 8 o0e om 10 0o 15

% Improved root health and more resistance to diseases /
yry4duwaem 300p08b€ KOPHeU U rnosbiiaem
pe3ucmeHmHocms K 3aborieeaHuUsM

» Treat preventative, curative treatment is not possible! / TorbKo
rnpogpunakmuyeckas obpabomeka, rie4eHUEe HEBO3MOXKHO!




Field trials 2013 — 2014 / lNonesebie ucnbimaHusi 2013-2
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Crazy Roots infection rate 8%.
Production loss + 1 kg/m?. / UIHbekyusi «beweHble
KOPHU» Ha yposHe 8%. lMomepu npouseodcmea + 1
2014 crop with Hydrocare [ 0% Crazy Roots infections /2014 obpabe#rvwa ¢ Xauopokea [ 0%

UHeKyuu «belweHble KOPHU»
Greenhouses disinfected properly, water storages cleaned and disinfected and continuous water treatment with 40

ppm/m? of Hydrocare / Ternnuuybl 0e3uHguyuposanuck O0/MKHbIM 06pa3oM, oyuwanuchk u

0e3uHguyUposasiucb B00HbIE XpaHUuLWa, U pe2yrspHoe rnpumeHeHue 40 mr/m> pacmeopa Xalidpokea ¢
KaxOhIM AOMALIROM

4,2 ha greenhouse, tomato on the vine. /
Terinuua 4,2 @, momamabl Ha 1103€.



FleId trlals 2013 2014 / ﬂOﬂeeble ucrbimaHus 2013- zo1m re

5 ha greenhouse, plum tomato / oo duction | C;alfy/Rozc;tsM inggction ratg
roauction i0ss m H@eKuyusa «oeweHble KOpHU» Ha
mennuya 5 [ a, momam «cruea» ypoeHe 100 Vi [lomepu npou3soocmeaa - 4 KZI;MZ

2014 crop with Hydrocare [] <8% Crazy Roots infections / 2014 obpabomka ¢ Xauopokea [
<8% UHeKuuu «beweHble KopHU»
Greenhouses disinfected properly, water storages cleaned and disinfected and continuous water treatment with 40
ppm/m? of Hydrocare / Ternnuuybl 0e3uHgpuUUposanuck O0/MKHbIM 06pa3oM, oyuwanuchk u
de3uHguyUposasucb 800HbIE XpaHUULWa U peayrsipHoe rnpuMeHeHue 40 mi/m> pacmeopa XaliOpokea ¢

ll'ﬂ'\lI'Al IR A FNs/sANIFI1 17295N\h /1



Field trials 2013 - 2014/ Moneenie ucnbimaHus 2013-2014 QEEare)

S D

11,3 ha greehouse, round/salad tmato / razy Roots iti rate 15-20%.

mennuua 11,3 a, Kpyanbil canamHbiu Production loss + 2 kg/m?. / IHgbekuyus «beweHbie
momam KOPHU» Ha ypoeHe 15-20 %. [lomepu npoussodcmea *

2014 crop with Hydrocare [] <1% Crazy Roots infections / 2014 obpshomka ¢ XaluOpoKea
[1<1% UHpekyuu «beuweHble KOpHU»

Greenhouses disinfected properly, water storages cleaned and disinfected and continuous water treatment with
40 ppm/m? of Hydrocare / Ternnuubi 0e3uHpuyuposanuck O0MKHbIM 06pa3oM, oyuwanucs U
0e3uHgUUUPOo8asiluch 800HbIE XpaHUuLa U peayrsipHoe rpuMeHeHue 40 M Mii/M? pacmeopa
Xatidpokea ¢ Ka>XObIM 1o/Iu8oM



Prevent Crazy Roots with

Intra Hydrocare / [lpedomepawaume

«beweHble KopHU» ¢ MHmMpa Xauopokea
C Intra(e




Mildew control in hydroponic lettuce production / KOHTpOmnb My4YHUCTON POChLI Ha

Before / []o: After / |_.|OCJ'Iez | |

Mildew infection, clearly visible by white fungus on Dgad Mildew. The plant is healthy, growing normally

the leaves / My4HMCTas poca, xopolLla 3ameTHa Ha with good texture and colour. / INornbuuas

NUCTbSIX B BUAE 6enbix rpnbkos My4YHUCTas poca. PacteHune 3goposoe,
HOPMarnbHO PacTET C XOpOoLUEen TEKCTYPON n
LBETOM.

Interval of one week with 2 treatments of 300 ppm Hydrocare / IHTepBan — 1 Heaens, 2 o6paboTtku ¢ 300 mn/m* MHTpa Xangpokea
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Mildew control in hydroponic lettuce production / KOHTpOmnb My4YHUCTON POChLI Ha
cUcTeMax rmgponoHMKN Npy Npon3BOACTBE canarta

\ b -

Before / [o: After / Nocne:

Mildew infection, clearly visible by white fungus on Dead Mildew, the white fungus disappeared and
the leaves / My4HuMCTas poca, xopolLlua 3aMmeTHa plant is growing healthy. / Nornbwas my4yHucras
Ha NMNCTbSX B BUAE 6enbix rpubkos poca, 6enbln rpnbdok nc4es, U pacTeHne pacTeT

3[J0POBbIM.

Interval of 48 hours with 2 treatments of 300 ppm Hydrocare / IHTepBan — 48 yacos, 2 06paboTku ¢ 300 mn/M> NHTpa

Xangpokea > -




Mildew control in hydroponic lettuce production / KOHTpOrb My4YHUCTOU @ Hydrocare )
POCbI HAa CUCTEMAX rMAPOMNOHUKK NPM NPON3BOACTBE canarta

The purest water

Preventative Hydrocare
treatment:

From 50-60% production
losses to <5%! (40 ppm
Hydrocare in the water and
300 ppm spray treatment) /
[TpodpmnakTnyeckas
obpaboTka ¢ Xanagpokea:
CHWXeHne
NPON3BOACTBEHHbLIX NOTEPDL
c 50-60 % 0o meHee 5 % (40
mr/m?® MHTpa Xangpokea B
BOAY W 300 Mn/M> nyTem
Healthy lettuce / 3aopoBbI canaTt OrnpbICKMBaAHNA USTA
«XONOAHbIM» TYMaHOM

4




Seedlings / Paccaoda
Irrigation water treatment with Hydrocare / O4yucmka 800b! OJisl rnosiusa ¢ rNIoMouwbro
Xalopokea

Nurseries:

50 ppm Hydrocare, continuously /
NMnToMHUKn/paccaaa:

50 ppm Xanapokea, NOCTOAHHO

- % % —.=7 -Stronger plants / CunbHble pacTeHuns

g o i ‘1 1 | cless problems with bacteria, fungi and
| viruses / MeHbLLe npobnem ¢
bakTepusamu, rpmdbamum 1 Bupycamm

Less fungicides / MeHbLUe pacxon
dyHrMUMOoB
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o @& Hydrocare)
- == Thank you for your attention

/ bnarogapum Bac 3a
BHUMaHue!ll
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