Nutrient management of greenhouse
grown fruit-vegetables

Wim Voogt, Wageningen UR Greenhouse Horticulture
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Intensive horticulture in the Netherlands

Netherlands







portant 1Ssues

= [otal nutrient demand

= Nitrogen

= pH root environment

m Crop stage dependent uptake
m Fruit quality K and EC

= Ca problems
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Fruit vegetables

Tomato
Sweet pepper
Cucumber
Egg plant

Hot pepper
Melon

Beans
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Fruit vegetables characteristics

m Vegetative and generative stage

m Long lasting crops
e 6 months (cucumber)
e 14 months (sweet pepper)

= High nutrient demands, K in particular
= Fertilisation - fruit quality
m Ca related problems (Solanaceae)
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Cucumber
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1KE AllC Al SIC tion

= NO; uptake
e preferential N-source
o uptake, metabolic process (energy)
e influx - efflux regulation (energy)
e low pH uptake increase
o temperature dependent
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= NH, uptake

e secondary N-source
e ( application often is NO3 uptake)

Rapid uptake

Non -metabolic process (?)

ow pH strong reduction in uptake
nigh pH toxic (NH;)

| ess temperature dependent

{" | WAGENINGENDNEGEE




= High NH, depresses NO; uptake
m Zero NH, depresses NO; uptake
= small quantities of NH, beneficial
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m Organic N-form (CO<{(NH,),)

= converted to NH, -N in the soll

= small quantities absorbed by roots
m 4 times less effective than NO;
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NH, fertilisers

Chemical acid (weak base)

NH,* + H,O0 < NH; + H*+ H,0

Bacteriologial acid

2 NH,* + 30, - 2 NO, + 4H* + 2H,0 —
2 NOz + 02 — 2 N03
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 fertilisers

Organic nitrogen compound
H,N— C — NH,

|
0
ColNH,), + 2H,0 — (NK
(N|_4)2 CO3 — 2N
2NH; + 2H,0 4\
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reenhaouse) salls
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Rapid conversion
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OH release - H' release
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Local pH effect in substrate

<«— Rapid NH, uptake
pH decrease

\ Leaching

Uptake devoid of NH,
pH increase

<
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pH pattern in root zone

Plant with Plant without

Drip nozzle Drip nozzle
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Tomato

Relatieve Fruit  Blossom Chlorosis
NO3 NH4 Urea Yield weight end rot  index Soil pH
100 100 100 0.2 5.2 7.2
75 25 101 100 3.0 3.5 6.9
50 50 96 90 2.8 2.7 6.5
75 25 94 94 2.2 4.4 7.1
50 50 104 97 2.2 1.0 6.9
75 96 94 2.7 3.6 6.9
50 101 93 2.1 2.0 6.6
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NH4 and Blossom End Rot in tomato and
pepper

sweet pepper
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NH4: NO3 recommendation

m Standard 85 : 15 NO3: NH4 (% as N)
e HighpH 75:25
e Occasionally 50:50

= Heavy fruit bearing
e Max 90 : 10

m Cucumber, Melon, higher NH4
= Sweet pepper, lowe
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N in hydroponic system, tomato
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N in hydroponic system, tomato
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N in hydroponic system, tomato

N plant
mol/kg ds
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Blossom
end rot
Cl % fruits

5.6
5.1
3.2
1.5
0.3
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Distribution of d.m., K, Ca and Mg % of total uptake

(Voogt (1993), Roorda van Eysinga and Van Haeff (1964) and Voogt
(2005))
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K, Ca and Mg uptake by a tomato crop )':“..f

Truss development
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Fertilisation and produce quality: K

I WAGENINGENDNEGEE




3lossom End Rot
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Gold Speck

15 2,0 2,5
K/Caratio

e LowMg = Moderate Mg  a High Mg

I WAGENINGENDNEGEE
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e Low Mg = Moderate Mg  a High Mg
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K and quality

= Sweet pepper

ess fruit cracking
nigher risk of BER (Na)
ower risk of black spot




K and quality

m Egg plant
e higher risk of BER (fruit rot)
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= Cucumber
e increasing K, darker fruits © shelf life

Color Index

1 15 2 2.5
K/Ca ratio

¢ High Mg m Moderate Mg A Low Mg
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shelf life
/

Sugar content

salinity yield decrease

Yield

Treshold value

I EC root environment
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Characteristics

Number of fruits, m™
Fruit yield, kg m™
Average fruit weight, g

Fruit shape index
Colouring in days
Shelf life in days
EC fruit sap dS m™

Acids in fruit sap, mmol I
Refraction in fruit sap, % Brix

Effects of an increased EC value in the root environment on yield and quality of tomato fruits.
After Sonneveld and Welles, 1988.
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Blossom end rot %
Nutrients NaCl
2.5 11 11
3.7 14 13
5.2 23 21

Shelf life
Nutrients
7.9
9.5
9.5




arize

Fruit vegetables require high quantities of nutrients
o Growing stage dependend adjustmg
Fruit quality can be stlmulat&d

o ngh K

e High EC A S
However BER risk therefore |mportant N AT

e NH4 : NO3 ratio ™
e K: Ca ratio !
e If Clis low, increase Cl

e Climate : D/N regime

pH root environment can be managed
e NH4 : NO3 ratio ~.-
e Growth stage
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nose who want to know

Cees Simne veld
Win Wagt

Plant Mutrition of Greenhouse (raps

Cees Sonneveld
Wim Yoogt

1booy, - pjanauuos

(Greenthms e cutivetion isnoted fiorits high nptake of minemls, consistent climatic
oonditions, exchsion of natuml precipitation and comntnol of slt sccomolation.
Aclmowledging that plart mmrition in greenhonse coltivation differs in mary
esseritials from fisld production, this voalume details spacific information abont

e Plant Nutrition of
Greenhouse Crops

application. Fertilizer additions, relsted to anabytical data of soil and substrate
sarmyples, are presented for a wide range of vegetable and ornamental crops. The
subyjesct is especially apt now as substrate growing ofers excellent possibilities for
the optimal use of water and outrients, as well as the potential for sustainable

production methods for greenhouse crops.
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