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TheThe influence influence ofof PENTAKEEPPENTAKEEP fertilizersfertilizers on on yieldyield andand
qualityquality ofof field field vegetablesvegetables–– whitewhite cabbagecabbageandand tomatotomato..

ExperimentExperiment 1.1.
WhiteWhite cabbagecabbagecv. cv. LandiniLandini FF1 1 

((midmid--earlyearly cultivarcultivar ))
Plot Plot sizesize: 18.2 m: 18.2 m22,, 4 4 replicationsreplications
PlantingPlanting 17 May, Single 17 May, Single harvestharvest

ExperimentExperiment 2.2.
Field Field tomatotomato Koneser FKoneser F1 1 

((earlyearly cultivarcultivar ))
Plot Plot sizesize: 21.6 m: 21.6 m22, 4 , 4 replicationsreplications
PlantingPlanting 18 May, 18 May, MultipleMultiple harvestharvest



SoilSoil andand fertilizationfertilization

�� SoilSoil –– sandysandy loamloam, 1,3 % , 1,3 % ofof humus, humus, pHpH 6,46,4
PrecropPrecrop was was mixturemixture ofof cerealscerealsandand PapilionaceaePapilionaceae

cropscrops ploughedploughed inin autumnautumn as as greengreenmanuremanure
SoilSoil analysisanalysis((availableavailable nutrientsnutrients inin spring): spring): 

NN--18, P18, P-- 87, K87, K-- 115, Ca115, Ca--437, Mg 437, Mg --83 83 inin mg/1 L mg/1 L ofof soilsoil
Standard Standard fertilizationfertilization beforebefore vegetationvegetationseasonseason::
�� Basic Basic fertilizationfertilization for for bothboth cropscrops::

N N –– 80 kg/ha as 80 kg/ha as ureaurea
P P –– to to thethe levellevel ofof 80 mg/L (no 80 mg/L (no fertilizationfertilization ))
K K –– to to thethe levellevel ofof 200 mg/L (160 kg K200 mg/L (160 kg K22O/ha)O/ha)

�� Top dressingTop dressing
CabbageCabbage: 50 kg N/ha : 50 kg N/ha -- 2 x 2 x inin thethe seasonseason((calciumcalcium nitratenitrate ))
TomatoTomato: 50 kg N/ha : 50 kg N/ha -- 1 x 1 x inin thethe seasonseason((ammoniumammonium
nitratenitrate ))



GrowingGrowing datadata

� Growing from transplants – multicell trays, 53 cm3 cell volume

� Growing media – Potgrond H (Kronen-Klasmann)

� Transplants top dressing with multinutrient fertilizer (NPK + mikro ) 
� Planting in the field 17 and 18 of May

� Sprinkler irrigation when needed

� Harvest: cabbage 20 – 21.08;    tomato 7.08 – 18.09 (7 time)



ObjectsObjects inin experimentexperiment withwith whitewhite cabbagecabbage

• Control – standard fertilization with NPK

• Pentakeep-V - 0.5 kg/ha– 6 treatments + standard NPK

• Pentakeep S - 0.5 kg/ha– 6 treatments + standard NPK

• Pentakeep-G - 2.5 kg/ha– 6 treatments + standard NPK 

Treatments started 11 weeks before harvest (phase of large rosette
prior to head formation) and were repeated at one-week intervals

• Pentakeep-V - 0.5 kg/ha– 6 treatments + standard NPK 

Treatments started 8 weeks before harvest in phase of head
forming (as in 2006) and were repeated at one-week intervals



PENTAKEEPPENTAKEEP treatmentstreatments inin cabbagecabbage

•• PentakeepPentakeep(V, S (V, S andand G) G) –– earlyearly treatmentstreatments::

12 12 JuneJune, 19 , 19 JuneJune, 26 , 26 JuneJune, , 

3 3 JulyJuly, 13 , 13 JulyJuly, 20 , 20 JulyJuly

•• PentakeepPentakeepV V –– latelate treatmentstreatments::

3 3 JulyJuly, 13 , 13 JulyJuly, 20 , 20 JulyJuly

31 31 JulyJuly, 6 August, 13 August, 6 August, 13 August



TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on thethe yieldyield ofof
cabbagecabbagecv. cv. LandiniLandini FF11

79.979.94.9 4.9 aa144.8 144.8 aa181.3 181.3 aaPP--VV --0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom headheadformationformation

80.380.34.8 4.8 aa141.6 141.6 aa175.5 175.5 aaPP--GG -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

80.280.24.8 4.8 aa142.6 142.6 aa177.2 177.2 aaPP--SS -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

80.680.64.9 4.9 aa145.4 145.4 aa180.3 180.3 aaPP--VV -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

79.879.84.5 4.5 bb132.6 132.6 bb166.3 166.3 bbControlControl –– standard standard 
fertigationfertigation NPKNPK

ProductivityProductivity
(%)(%)

HeadHead
weightweight (kg)(kg)

MarketableMarketable
yieldyield (t/ha)(t/ha)

TotalTotal plantplant

weightweight
(t/ha)(t/ha)

ObjectsObjects



TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on thethe yieldyield andand
headheadweightweight ofof cabbagecabbagecv. cv. LandiniLandini FF11
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TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on thethe yieldyield
structurestructure ofof cabbagecabbagecv. cv. LandiniLandini FF11

ShareShareofof headsheadsinin marketablemarketable yieldyield accordingaccording to to 
weightweight (%)(%)

ObjectsObjects

3.53.589.589.57.07.0--PP--VV -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom headheadformationformation

4.94.984.784.711.811.8--PP--GG -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

4.24.285.485.411.111.1--PP--SS -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

5.65.688.988.95.55.5--PP--VV -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

0.70.780.580.512.512.55.65.6ControlControl –– standard standard 
fertigationfertigation NPKNPK

> 6 > 6 kgkg4 4 –– 6 6 kg kg 3 3 –– 4 4 kg kg 2 2 –– 3 3 kgkg



SizeSizeofof cabbagecabbageheadsheadsafterafter PentakeepPentakeeptreatmenttreatment



TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on chlorophylchlorophyl indexindex
ofof cabbagecabbageleavesleaves(CM 1000 (CM 1000 metermeter))
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TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on drydry mattermatter andand
mineralmineral contentscontentsinin thethe headsheadsofof cabbagecabbage(cv. (cv. LandiniLandini FF11))

% % ofof d.md.m..NONO33

mg/kg mg/kg d.md.m..
% % ofof
d.md.m..

0.210.21

0.210.21

0.200.20

0.210.21

0.220.22

PP

2.672.67

2.602.60

2.572.57

2.622.62

2.682.68

KK

0.210.210.700.706996997.867.86PP--VV -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom headhead
formationformation

0.210.210.670.676926928.048.04PP--GG -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

0.170.170.670.676456457.877.87PP--SS -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

0.190.190.660.667107107.857.85PP--VV -- 0.5 kg/ha0.5 kg/ha, 6x , 6x 
fromfrom rosetterosettestagestage

0.200.200.650.657887887.927.92ControlControl –– standard standard 
fertigationfertigation NPKNPK

MgMgCaCa

ObjectsObjects



ObjectsObjects inin experimentexperiment withwith tomatotomato

• Control – standard fertilization with NPK

• Pentakeep-V - 0.6 kg/ha– 6 treatments + standard NPK

• Pentakeep-S - 0.6 kg/ha– 6 treatments + standard NPK

• Pentakeep-G - 2.5 kg/ha– 6 treatments + standard NPK

Treatments started 4 weeks after planting in the field – in
the phase of intensive branching and flowering and were
repeated at one-week intervals
(12 June, 19 June, 26 June, 3 July, 13 July, 20 July)



TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on yieldyield ofof field field tomatotomato
cv. Koneser Fcv. Koneser F11

4.84.8949426.9 26.9 abab100.0 100.0 aa147.3147.3PP--GG -- 2.5 kg/ha2.5 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

4.84.8898929.6 29.6 aa102.3 102.3 aa149.5149.5PP--SS -- 0.6 kg/ha0.6 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

4.64.6909026.1 26.1 bcbc98.7 98.7 aa145.9145.9PP--VV -- 0.6 kg/ha0.6 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

4.44.4888823.9 23.9 cc88.4 88.4 bb141.8141.8ControlControl –– standard standard 
fertigationfertigation NPKNPK

BrixBrix
(%)(%)

WeightWeight* * 
(g)(g)

EarlyEarlyMarketableMarketableTotalTotal**

FruitsFruitsYieldYield inin t/hat/haObjectsObjects

* - no significant



TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on thethe yieldyield ofof
tomatotomato cv. Koneser Fcv. Koneser F11
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TomatoTomato earlyearly yieldyield inin thethe 2nd 2nd weekweekofof harvestharvest



TomatoTomato diseaseddiseased fruitsfruits inin % % ofof totaltotal yieldyield
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TheThe influence influence ofof PentakeepPentakeepfertilizersfertilizers on on drydry mattermatter andand
mineralmineral contentscontentsinin thethe leavesleavesofof tomatotomato ((endend ofof JulyJuly))

0.230.230.610.612.302.304.074.070.0690.06912.712.7PP--GG --2.5 kg/ha2.5 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

0.240.240.620.622.482.484.094.090.0730.07312.912.9PP--SS -- 0.6 kg/ha0.6 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

0.250.250.600.602.632.633.843.840.0790.07912.912.9PP--VV -- 0.6 kg/ha0.6 kg/ha, 6x , 6x 

(NPK standard)(NPK standard)

0.210.210.570.572.802.803.353.350.0420.04213.813.8ControlControl –– standard standard 
fertigationfertigation NPKNPK

MgMgCaCaKKPPNN--
NONO33

ContentsContents inin % % ofof d.md.m..% % ofof d.md.m..ObjectsObjects



ConclusionsConclusions
PENTAKEEPPENTAKEEP ®® fertilizersfertilizers treatmentstreatments hadhad positivepositive effecteffect on on 

growthgrowth andand yieldyield ofof cabbagecabbageandand tomatotomato duedue to:to:

�� IncreasedIncreasedmarketablemarketable yieldyield ofof cabbagecabbageandand tomatotomato

�� IncreasedIncreasedearlinessearlinessandand earlyearly yieldyield ofof tomatotomato

�� DecreasedDecreasedamountamount andand weightweight ofof diseaseddiseasedfruitsfruits

�� ImprovedImproved yieldyield structurestructure ofof cabbagecabbageduedue to to higherhigher shareshareofof
largelarge headsheadsinin marketablemarketable yieldyield

�� IncreasedIncreasedchlorophyllchlorophyll contentcontent inin cabbagecabbageandand improvedimproved
colorcolor ofof headsheads

�� IncreasedIncreaseddrydry mattermatter contentcontent ((brixbrix ) ) ofof tomatotomato fruitsfruits –– anan
importantimportant indicatorindicator ofof fruitfruit qualityquality for for processingprocessing



ConclusinsConclusinscontcont..

�� ResultsResultsofof thethe experimentexperiment on on cabbagecabbageshowedshowedthatthat
PENTAKEEPPENTAKEEP ®® treatmentstreatments hashasstart start earlierearlier inin thethe
seasonseasonandand to be to be spreadspreadfromfrom thethe phasephaseofof fullyfully
developeddevelopedrosetterosette tilltill beginingbegining ofof headheadformationformation

�� ResultsResultsfromfrom bothboth experimentsexperimentsshowedshowedthatthat
PENTAKEEPPENTAKEEP ––VV seemsseemsto be to be moremore appropriateappropriate for for 
cabbagecabbageoror maymay be be alsoalso for for otherother cole cole cropscrops oror leafyleafy
vegetablesvegetables, , whilewhile PENTAKEEP super forPENTAKEEP super for tomatotomato andand
otherother vegetablesvegetableshavinghaving higherhigher requirementsrequirements ofof P P andand
K for K for goodgoodripeningripening ofof fruitsfruits


