Vanilla cultivation

Indoor farming, a contribution in solving global cultivation problems?

Filip van Noort, April 2025
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Filip van Noort

" Crop specialist WUR Greenhouse
Horticulture

" > 30 years of applied research

® > 100 crops

® Vegetables, cut flowers, potted plants,
exotic fruit, plants for ingredients

' N
filip.vannoort@wur.nl

+31 (0)6 2087 95 86
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Problems cultivating Vanilla outside

" Climate change - unpredictable growing, flowering, maturing

e Temperature change, different rain patterns, heavier wind
influence

" Diseases - pesticides
" Heavy metals (quality issues)

" Quality - outside curing more difficult?

WAGENINGEN

EEEEEEEEEEEEEEEEEEE



Advantages protected cultivation?

® Possibilities for more control
e Higher yield, quality
e Efficient use of water and resources

e Integrated pest management/pesticide
free

e Secure delivery, Market stability
e Target for specific compounds

e \Vertical and closed production systems
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Info needed?

" Year round light levels (plant level)
" Year round temperature, humididy, water/rain (quality of the water)

" Effects of light, temperature and water on plant growth, flowering,
maturing, curing

® Duration of processes
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Why?

® Control on parameters and/or estimation of the influence
=» doesn’t matter where and how you grow - data is knowledge!

" From there you can start to think about making benificial changes
on different (tech) levels in your cultivation
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What do you want?

What you need against ‘risks’

»depends on problem/challenge

and/or
»what you want to achieve

and

>possibi|ities you have (place, knowledge, skills, money, time)!
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Protected growth (in greenhouses)

" Light - influence with screens
" Temperature - heating/window

® Water - collect rain

Photosynthesis

B Nutrients temperature
|
COZ sugars
" Sometimes certain daylength, e
temperatures, actions for leaves

stems

specific goals

roots

nutrients
water
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Indoor

" For me 2 types of indoor
® Greenhouses -> (partly) sunlight
® |Low tech
e Mid tech
e High tech

e Indoor farmes -> only artificial light (LED)

® Next slide gives overview on those systems, but for now to
detailed to explain
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Overview agricultural production systems

Net house Closed greenhouse

Tunnel greenhouse

Open field

Indoor farming
=

T ] [ il

Multi span greenhouse

L s R ] | |

Production

Investment costs

Operational costs

Benefits

Disadvantages

Typical crops
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1-5 kg/m?

0.25-1 EURO/m?

Machinery: preparation,
sowing, spraying, harvest

5 EURO/m?

Seeds, fertilizer, water,

pesticides, labour

Low investment

Seasonal production

Potato
Onion
Corn

5-10 kg/m?

15-25 EURO/m?

Construction, irrigation

system

10 EURO/m?

Seeds, fertilizer, water,

pesticides, labour

Shading
Less pesticide use
Wind protection

Seasonal production

Figs
Melon
Fruits

10-30 kg /m?

65 EURO/m?

Greenhouse, fertigation

unit, pad and fan

25 EURO/m?

Seeds, fertilizer, water,
pesticides, electricity,

labour

Year-round
production

Moderate production
High water use for
cooling

Egg plant
Cucumber
Beans

30-50 kg/m?

100-150 EURO/m?

Greenhouse, fertigation

unit, pad and fan

18 EURO/m?
Seeds, fertilizer, water,
pesticides, electricity,

labour

Labour efficient
High production

Water use for cooling

Tomato
Capsicum
Cucumber

50-100 kg /m?

300-400 EURO/m?
Air conditioning

50 EURO/m?

Seeds, fertilizer, water,

pesticides, electricity,
labour

Independent of
outside conditions
High water use
efficiency

High operational costs
High investment costs
Complex technology

Tomato
Capsicum
Strawberry

100-120kg /m?

1000-1500 EURO/m?
Air conditioning, LED
lighting

75 EURO/m?

Seeds, fertilizer, water,

pesticides, electricity,
labour

Fully controlled
growing conditions
Low pesticide use

High operational costs
High investment costs
Complex technology

Lettuce
Strawberry
Herbes




Challenges growing Vanilla in greenhouse

" Most important questions (I think)
e Factors for flowering
e Effective growing system
® Avoid overwatering (plant loss)

® Avoid diseases (fusarium)
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Factors for (fast) flowering

" First grow big plant with enough leaves

e try flowering from 60-70 leaves and ‘heavy stems’
® 2 or more types of stress (same time) - single stress didn’t work
" Find (combined) ways to induce stress for fast flowering

» Low temp. — under 14°C will lose tips and roots

» Dry (at least 6 weeks)

» Pinching (remove top)

» Light levels (by pruning or screens) - low/high

® Good research is needed - Greenhouse/Indoor
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Effective growing system - it's about control

Effective depends how you want to grow

® The more dense and high - to more flowers and pods

Potted systems (outside/inside), precision watering and fertilisation
- optimizes growth and is giving steering instrument (dry period) -
measure and log what you are doing (for later years)

Be sure from your plantmaterial (fusarium)

Control on where your flowers will be growing/maturing
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Avoid overwatering

® Vanilla is an orchid - roots don't like to be, too long, too wet
®" Need - Long lasting substrate

® no degrading too fast

e Should be able to be dry and wet

® [ use mostly combination of bark, coco fiber, coco
peat

® Other substrates are possible, but only when plants
differences are not that high (overwatering)

® Use scales or other equipment to collect data on watering
(both on dry and wet)
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Avoid diseases

® Hygiéne most important — most pest and diseases are brought in
with people and cuttings

® Be afraid of unknow cuttings (quarantaine place for cuttings)

® (good) Tissue culture plants could be helpful there - takes
more time!

e Try to use clean water (or desinfect the water)
® Use insect nets

® Use locks and desinfection material
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Other important topics

® Good varieties (around the world)

e Reliable info needed of varieties on production, taste,
ingrediénts

® Young plants growers

® Easier ways to exchange plantmaterial

" Less labour
e Self pollinating vanilla?
e Pollinating drone?

® Good curing — more controle on temperature and humidity
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Time schedule vanilla greenhouse (Netherlands)

" Flower induction — ¥2 Nov-Dec. (less heat, no water)
® Possibilities for ‘stretching’ the season
® Spiking - Jan.-March (heat (20°C), some water)
" Flowering — end march till end of May
® Pods length growing for 6-8 weeks
® For good pod length - flower should

stay on pod - flower off, growth stops

® Maturing/harvest — okt-nov (yellow tip)

® Curing — at least 2 months
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Measured time to flower greenhouse

Cutting:
April 2019-march 2021

7 meter, 70 leaves

Tissue culture:
Okt 2022 - april 2025
5 meter high, 76 leaves

(air roots necessary for uptake)
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Thank you for your attention
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Vine growing

Length Leaves |Internode [plants Time
(m) (n) length (month)
(cm)
19-04-"19 |21-01-"21 7.9 70 11.2 N=15 21.5
01-11-19 |21-01-"21 4.8 44 10.9 N=10 14
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Flowering

" Change at least 2 parameters
I do:
water and temperature
® 6 weeks low temp (16°C)

® 6-8 weeks, no water

® Maybe pruning and more light
could be flowering parameters
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Control

" Light
® Temperature DLI
" Humidity (use fogging only in ZZZ — binnen putten
summer, reducing temp. - CAM) 350:0
" Water (as less as poss.) 3;40-0 """
~30.0 —— -
e 1 pulse/week, winter; 1 £ 200 | | .
pulse/day, summer 10.0 kol - -
0.0

® Fertilization

® CO, (1h before sunset — 1h after
dawn - CAM plant)
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Production

2014 2017 2018
Clone Average Flower bundles Pods Weight Average fusarium
Flowering weight per pod
bundles
M1-9 12 12 130 594 4.6 much
M1-22 11 13 105 1816 17.3 less
M2-27 0 20 160 1512 9.5 less

Fusarium killed a nice trial - this is an idea of what could be possible

Big differences in clones — counting and creating knowledge within V. Planifolia should be

done! - but possibilities are looking good
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Fertilization schedule

Liquid fertilizers

EC pH | NH4 K Ca Mg NO3 S04 P Fe Mn Zn B Cu Mo
mmol/I| pmol/I
Irrigation| 1.0 5.8 | 0.8 3.7 2.0 0.5 7.1 0.7 1.0 20 5 3 10 0.8 0.5
water
In 0.8-|54-(<0.1/20-|14-|104-| 40- |0.8-1.6] 0.8 - 5-10 | 1-3 1.5- |5-25 0.5
substrate | 1.2 | 6.2 2.8 2.6 0.6 6.0 1.2 2.5
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