


Providing food for plants and micro-organisms

Plant Fertigation and Recirculation

Organic fertilizers
Micro-organisms needed
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Feeding micro-organisms
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Soil growing

" | oss of water by evaporation

" |oss of water by leaching
e with rain

e with irrigation

e with low grade fertiliser
" QOver fertilisation

e to counter rain

® by large dressings

Irrigated and fertilised mono cultures
are inherently polluting '
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Presenter
Presentation Notes
Description: High performance growing systems can be quite different in appearance, think of plugs-blocks-slabs, containers with potting soil or NFT, DFT, aeroponic and even aquaponics systems. However, they all have to ensure the plant receives the proper supply of water, oxygen and nutrients as well as to allow carbon dioxide to leave the system. Especially at peak moments systems differ, and in some cases may fail, in their ability to meet plant demands. Furthermore we will discuss propagation to cultivation transitions and dealing with organic fertilisers and ammonium. ; Nematodes, Fusarium, Phytophtora...
Inherently safe systems 
Health: Obesities: 2.0 B (coronaries 2, Alzheimer 2)
Quality of life: safe food,  diverse food
Water: 70% for agriculture will be 60%. 
But irrigated area will double again
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Fertigation

" Right amount, right moment

" Automated = knowledge
based (can improve)

" Top down but without run off
as with overhead irrigation

" Bottom up possible but
requires more knowledge

Drain water re-use?
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® Recipe is not

Supply but it is
Added

® Added is on Planfillptake
average
identical to

Plant Uptake

" Figure
combines
water, EC and A
individual ' /
element cycles

Root Solution

N
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The Nutrient Recommendation System

" Compare Root Solution Actual with Recipe
" Adapt Added Solution Recipe
" Inherently safe feedback for true recirculation!

actual

Re-use

[
Discharge

Deviation
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Base dressing, maintenance dressing
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Arable crop

Drip irrigation

Container plant
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Micro organisms are needed to:

1) Breakdown the organic envelope to
release the nutrients

2) Ammonium/nitrate conversion:

« Protein/urea/amino acids to
ammonium (bacteria /enzymes)

o
e
"
IE
I
o

«  Ammonium to nitrite to nitrate
(bacterial conversions)

« Ammonium / nitrate ratio 2-10%
to avoid pH problems

« Nitrate is needed for fast initial
growth of expanding crops
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Sonneveld and Voogt, 2009




How to increase helpful m.o.

" Add the successful species OR Add a successful mix OR
" Feed the added m.o. OR Feed the substrates natural population

The amount of microorganisms (Log cfu/g)

12 -

11 1

10 1

RN

P. Koohakan et al. /Scientia Horticulturae 101 (2004) 179-188

(a) Aerobic bacteria

Rockwool culture
— Coconut fiber culture

~ NFT

Weeks after transplanting

10 15 20 25 30

(b) Fungi

3.7
0 /( Weeks after transplanting

D 5 10 15 20 25 30
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Fertigation: Dosing via

drip lines

" Inherently safe feedback
system required

o S




Recirculation; recommendation for Organic Fertilisers

" Figure
combines Organic Fertiliser
water, EC and
individual
element cycles |
recipe

" AND carbon Added

release, and SN
release of Slow Slow Organic Fertiliser

Organic Root Solution
Fertiliser recipe actual

\ J
B2 x16+1= %\ /
33 cycles

Discharge
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Conclusions

" Drip irrigation and recirculation are strategic advantages of soilless cultivation
" The call for organic fertilisers will increase

" Organic fertilisers can stimulate micro biological activity

® Organic fertilisers require specific microbiological activity

" This requires adapted organic fertilisers
e Soluble for maintenance feed (drip/ebb & flow)
® Slow release for base dressing

" Drip irrigation and recirculation are strategic advantages for organic
fertilisation

® A dedicated Nutrient Recommendation System is required
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Presentation Notes
compost. Storage for a longer period will require different measures such as slow aeration of the material. 
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How to increase helpful m.o.

" Add the successful species OR Add a successful mix OR
" Feed the added m.o. OR Feed the substrates natural population

12 5

bodemademhaling (kap 1)

(a) commercial greenhouse 60
10 - 1 In tomato oot 3 Wicelt | Eteelt 2 Wieelt 3
9.3 In nutnent solution 50

ab LSD =24

6.3

Log cfu g! or ml!
mg 02/kg ds per dag

0.7 %L 1

Aerobic Bacteria Fungi Fluorescent  Fusarim  Pyvthium
pscudomonads  spp. pp.




The ammonium / nitrate ratio problem

" Protein/urea/amino acids convert to ammonium (bacteria /enzymes)

" Ammonium converts to nitrite converts to nitrate (bacterial conversions)

+ O,

Formal oxidation state of nitrogen
-3 -2 -1 0] +1 +2 +3 +4 +5

denitrification
nitrogen : 4 nitrate
fixation nosZ  nor8 nirS & nirk reduction

N, = N,O €=-NO €=NO,~

nif W
hdhWhzo nitric oxide
dismutation

MNaH,

napA & narG

NH | X hzs NO,-

nrfa
iy - Ed DR A . :
I l nitritation . nitratation

hao i
complete nitrification

N 20 (comamm ax)
e~ donor required |

amoA nxr
hao
amoA NH,OH > NO, e
|

e~ acceptor required >

pH in slab

days

-

Sonneveld and Voogt, 2009
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