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The experiments in the greenhouses The experiments in the greenhouses 

� Tested plants: spring tomatoes and cucumbers
� Application form of Pentakeep-V: foliar and watering 
� Concentration of Pentakeep-V - 0.05%
� Applaying once a week (up to 6 times)
� Basic fertilization - fertigation
� Cultivation method:

- Tomato – on the rockwool
- Cucumber – on high pressed straw plates



The yield of greenhouse tomatoesThe yield of greenhouse tomatoes
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The yield of glasshouse tomatoes
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The yield of greenhouse cucumbersThe yield of greenhouse cucumbers
((half of vegetation seasonhalf of vegetation season))
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The yield of greenhouse cucumbersThe yield of greenhouse cucumbers
((full vegetation seasonfull vegetation season))
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Influence Influence of Pentakeepof Pentakeep--V V fertilization fertilization on on 
number of fruit sets of greenhouse cucumbernumber of fruit sets of greenhouse cucumber
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Influence Influence of Pentakeepof Pentakeep--V V fertilization fertilization on on leaf leaf 
area of greenhouse cucumberarea of greenhouse cucumber
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The experiments in the open field The experiments in the open field 

� Tested plants: early tomato, white cabbage, leek 
� Application form of Pentakeep-V: foliar
� Concentration of Pentakeep-V - 0.05% (tomato transplants) 

and  0,5 kg/ha – plants in the field
� Applaying once a week (up to 6 times)
� Basic fertilization – pre-crop mineral soil fertilization

+ N topdressing 



Objects Objects for for PentakeepPentakeep--V V treatmenttreatment
Tomato transplantsTomato transplants

1. Control 
2. Pentakeep-V – 0.05 % – 2 times on transplants (10 and 3 

days before planting in the field) 
3. Pentakeep-V – 0.05 % – 2 times on transplants (as above)

+ 3 times after planting in the field – once a week

ObjectiveObjective: : assessement of Pentakeepassessement of Pentakeep--V V effect effect on on 
enhancement of tomato groundfrost resistanceenhancement of tomato groundfrost resistance



Control

Transplants and fieldTransplants

PentakeepPentakeep--V V treatment in treatment in 
tomato transplant tomato transplant 
production and plantingproduction and planting

Spring without Spring without 
groundfrostsgroundfrosts..



PentakeepPentakeep--V V –– treatment treatment on on transplantstransplants
Effect Effect on on the yield of field tomatothe yield of field tomato

77.420.080.690.8Pentakeep-V 0.05% 2 times on 
transplants & 3 after planting

77.218.278.690.1Pentakeep-V 0.05% 2 times on
transplants 

75.917.676.987.5Control

Fruit 
weight 
(g)earlymarketabletotal

Yield in t/haObject

No significant differences at P=0.05



Objects Objects for for PentakeepPentakeep--V V treatmenttreatment
Tomato Tomato -- in the fieldin the field

1. Control – standard NPK 

2. Pentakeep-V 0.5 kg/ha 6 times (first flowers 
onward) - standard NPK 

3. Increased NPK  by 30 %
4. Pentakeep-V – 0.5 kg/ha – 6 times (first flowers 

onward - increased NPK by 30 % 



PentakeepPentakeep--V V –– treatment in the fieldtreatment in the field
Effect Effect on on the yield of field tomatothe yield of field tomato

77.919.5 ab82.2 b93.2 bPentakeep –V 0.5 kg/ha – 6 
times - standard NPK 

78.422.1 a92.5 a104.6 aPentakeep -V 0.5 kg/ha – 6 
times - increased NPK by 30 % 

75.222.1 a91.5 a101.4 aIncreased NPK by 30 %

75.917.6 b76.9 c87.5 cControl - standard NPK

Fruit 
weight 
(g) *earlymarketabletotal

Yield in t/haObjects

* - means no significantly different at P = 0.05



PentakeepPentakeep--V V treatment treatment –– tomato in the fieldtomato in the field

NPK standardNPK standard

NPK NPK -- 30%30% increased increased 



Objects Objects for for PentakeepPentakeep--V V treatmenttreatment
White cabbage White cabbage & & LeekLeek

1. Control – standard NPK 

2. Pentakeep-V  0.5 kg/ha - 6 times - standard NPK 
3. Increased NPK by 30 %

4. Pentakeep-V  0.5 kg/ha – 6 times - increased NPK 
by 30 %



The yield of  cabbageThe yield of  cabbagecv. Chopin Fcv. Chopin F11

Average head 
weight (kg)Total

83.7 a

77.4 ab

75.5 ab

69.5 b

Marketable

Yield t/ha

2.82 a137.2 aPentakeep -V 0.5 kg/ha- 6 times 
increased NPK by 30 %

2.61 ab127.6 abIncreased NPK by 30 %

2.54 ab122.2 abPentakeep -V 0.5 kg/ha- 6 times
standard NPK

2.34 b113.0 bControl - standard
NPK

Objects



Yield quality of  cabbageYield quality of  cabbagecv. Chopin Fcv. Chopin F11
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The yield of  leekThe yield of  leekcv. cv. SultanSultan FF11

57.7 a

56.5 a

51.8 b

51.4 b

Total

Yield t/ha

Marketable

57.6 a66.1 aPentakeep -V 0.5 kg/ha - 6 times
- increased NPK by 30 % +

56.5 a61.4 bIncreased NPK by 30 % 

51.8 b59.6 cPentakeep -V 0.5 kg/ha - 6 times
- standard NPK +

51.4 b59.3 cControl - standard NPK

Total plant 
weight (t/ha)

Objects



Yield quality of  leekYield quality of  leek cv. cv. SultanSultan FF11
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32.3

31.9

2.6 – 4 cm

Average 
plant 

weight (g)1.5 - 2.6 cm

74.8

75.6

67.5

67.7

> 4 cm

327.0 a0.3Pentakeep -V 0.5 kg/ha -
6 times - increased NPK by   
30 % 

317.1 a0.3Increased NPK by 30 %

285.5 b0.2Pentakeep - 0.5 kg/ha - 6
times - standard NPK +

287.1 b0.4Control - standard NPK

Marketable yield (%) 
(according to diameter)

Objects





Colour of leaves Colour of leaves (average from 8.08, 11.09)

LeekCabbage

81.889.6Pentakeep -V 0.5 kg/ha - 6 times -
increased NPK by 30 % 

81.788.0Increased NPK by 30 %

81.087.8Pentakeep -V 0.5 kg/ha - 6 times -
standard NPK +

80.286.0Control - standard NPK

Leaves colour (SPAD index)Objects



Effect of PentakeepEffect of Pentakeep--V V treatment treatment onon tomato transplantstomato transplants.  .  
PlantPlant growth in the fieldgrowth in the field
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ConclusionsConclusions

Tomato Tomato -- glasshouseglasshouse
� yield increase, better fruit setting when foliar application
� higher fruit weight – both methods of application
Cucumber Cucumber -- glasshouseglasshouse
� better fruit setting and yield increase with fertigation -first part of 

growing season
Cabbage Cabbage -- fieldfield
� increase of yield, mean head weight and share of large heads
� darker colour of leaves – more chlorophyll
Leek Leek -- fieldfield
� yield increase and average plant weight, when heavy NPK dressing
Field tomatoField tomato
� better plant development when transplants treated
� higher yield, earliness and fruit weight after treatment in the field


