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TheThe GrowingGrowing ofof PoppyPoppy in in thethe
CzechCzech RepublicRepublic

3.2 mil ha 3.2 mil ha ofof arablearable landland in CZin CZ
58,000 ha 58,000 ha ofof poppypoppy
AnAn averageaverage yieldyield 0.60 t/ha0.60 t/ha
TheThe consumptionconsumption ofof poppypoppy seedseed isis 0.3 0.3 
kg/kg/personperson
TheThe largestlargest exporterexporter in in thethe worldworld –– 88 % 88 % 
ofof wholewhole productionproduction



TheThe area area ofof poppypoppy in in thethe worldworld -- 20052005
(Data (Data sourcesource: FAOSTAT.FAO.ORG., 07.01.2007): FAOSTAT.FAO.ORG., 07.01.2007)
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Use Use ofof poppypoppy::

a)a) SeedSeed as as foodfood
b)b) StrawStraw

((emptyempty capsulecapsule
+ 15 cm + 15 cm ofof stem) for stem) for 
pharmaceuticalpharmaceutical
industriesindustries ––
alkaloidsalkaloids ((morphinemorphine))



PricesPrices andand Species Species ofof PoppyPoppy

SeedSeed: 26: 26--30 CZK/kg (30 CZK/kg (aboutabout 0.90.9--1.1 EUR/kg)1.1 EUR/kg)
StrawStraw: 11: 11--15 CZK/kg (0.415 CZK/kg (0.4--0.5 EUR/kg) 0.5 EUR/kg) ––
manufacturingmanufacturing industryindustry isis ZentivaZentiva ((SlovakSlovak reprep.).)

Species Species withwith lowlow concentrationconcentration ofof morphinemorphine
(0.53 %): Op(0.53 %): Opáál, Major, l, Major, MalsarMalsar, , MaratonMaraton
Species Species withwith highhigh concentrationconcentration ofof morphinemorphine
(1(1--2 %): Lazur, 2 %): Lazur, BuddhaBuddha



Pot Pot trialtrial

TheThe start start ofof experimentsexperiments on 1th on 1th AprilApril 2004 2004 andand
28th 28th MarchMarch 2006 (Species 2006 (Species „„OpOpááll““))
PlasticPlastic potspots withwith 9.5 kg 9.5 kg ofof soilsoil
ApplicationApplication ofof 0.9 g N/pot in 0.9 g N/pot in allall variantsvariants
ContentContent ofof K in K in soilsoil ((MehlichMehlich III): III): 

2004: 239 2004: 239 ppmppm ((goodgood))
2006: 147 2006: 147 ppmppm ((satisfactorysatisfactory))

ContentContent ofof K in K in soilsoil in in accordanceaccordance withwith thethe
decreedecree: : veryvery highhigh –– highhigh –– goodgood –– satisfactorysatisfactory --
lowlow







Experiment Experiment SchemeScheme

1.691.69KClKClNKNK2 2 55

0.8450.845KClKClNKNK1 1 44

1.691.69KK22SOSO44NKNK2 2 33

0.8450.845KK22SOSO44NKNK1 1 22

00controlcontrolNK0NK011

KK22O doseO dose
(g K(g K22O/pot)O/pot)

DescriptionDescriptionSchemeSchemeVar. Var. 
No.No.



CalculationCalculation ofof KK--dosesdoses
(0.845 (0.845 andand 1.69 g 1.69 g KK22O/potO/pot ))

270,000 poppy plants270,000 poppy plants//ha ha taketake upup 92.7 kg K92.7 kg K//haha
((EdelbauerEdelbauer, , StanglStangl, 1993), 1993)
1 1 plantplant takestakes upup 0.34 g K0.34 g K
4 4 plantsplants per pot per pot taketake upup 1.361.36 g K = 1.69 g g K = 1.69 g KK22OO



ContentContent ofof K K andand S in S in plantsplants
(stem (stem elongationelongation growthgrowth, 2004), 2004)

6.006.00

5.385.38

5.875.87

5.385.38

5.235.23

% K% K

0.330.33KClKClNKNK2 2 55

0.340.34KClKClNKNK1 1 44

0.360.36KK22SOSO44NKNK2 2 33

0.400.40KK22SOSO44NKNK1 1 22

0.430.43controlcontrolNK0NK011

% S% SDescriptionDescriptionScheSche--
meme

Var. Var. 
No.No.



ContentContent ofof K K andand S in S in plantsplants
(stem (stem elongationelongation growthgrowth, 2006), 2006)

6.926.92

6.576.57

7.067.06

6.496.49

5.265.26

% K% K

0.310.31KClKClNKNK2 2 55

0.340.34KClKClNKNK1 1 44

0.390.39KK22SOSO44NKNK2 2 33

0.370.37KK22SOSO44NKNK1 1 22

0.340.34controlcontrolNK0NK011

% S% SDescriptionDescriptionScheSche--
meme

Var. Var. 
No.No.



OneOne variant in variant in stagestage ofof stem stem 
elongationelongation growthgrowth (DC 41)(DC 41)



AverageAverage experimentalexperimental yieldsyields ofof seedseed

114.6114.62.42 c2.42 c104.3104.33.16 3.16 acacKClKCl44
112.8112.82.38 c2.38 c118.0118.03.58 b3.58 bKK22SOSO4433

114.5114.5

123.7123.7
100100

relrel. %. %

111.9111.9

125.1125.1
100100

relrel. %. % g/g/plantplantg/g/plantplant

2.41 c2.41 c3.40 c3.40 cKClKCl55

2.61 b2.61 b3.80 b3.80 bKK22SOSO4422
2.11 a2.11 a3.03 a3.03 acontrolcontrol11

2006200620042004
SchemeScheme

Var.Var.
No.No.

Variants with same superscripts were not different at the significance level of P=95%



AverageAverage experimentalexperimental yieldsyields ofof
morphinemorphine in in strawstraw

86.586.50.64 b0.64 b97.597.50.80 0.80 acacKClKCl44
91.991.90.68 b0.68 b110.9110.90.91b0.91bKK22SOSO4433

95.995.9

97.397.3
100100

relrel. %. %

90.290.2

102.4102.4
100100

relrel. %. % %%%%

0.71 a0.71 a0.74 c0.74 cKClKCl55

0.72 a0.72 a0.84 a0.84 aKK22SOSO4422
0.74 a0.74 a0.82 a0.82 acontrolcontrol11

2006200620042004
SchemeScheme

Var.Var.
No.No.

Variants with same superscripts were not different at the significance level of P=95%



ConclusionsConclusions -- YieldYield::

K as KK as K22SOSO44 increased increased thethe yieldyield ofof seedsseeds
fromfrom 1188 –– 25.1 %25.1 % (2004) (2004) andand fromfrom 12.8 12.8 ––
23.7 % (2006)23.7 % (2006) compared to the control compared to the control 
LowerLower dosedose ofof K as KK as K22SOSO44 had a more had a more 
positive positive effecteffect on on thethe seedseed yieldyield
K as K as KClKCl increased increased thethe yieldyield ofof seedsseeds fromfrom
4.34.3 –– 11.911.9 %% (2004) (2004) andand fromfrom 14.5 14.5 –– 14.6 14.6 
% (2006)% (2006)



ConclusionsConclusions –– MorphineMorphine::

The concentration of morphine in poppy The concentration of morphine in poppy 
straw straw waswas increasedincreased statistically statistically 
significantlysignificantly by by 10.9%10.9% only only inin interaction interaction 
with a higher level of K in Kwith a higher level of K in K22SOSO44, , 
compared to thecompared to the allall variantsvariants in in yearyear 20042004
The effect oThe effect of f KClKCl in in bothboth yearsyears andand KK22SOSO44
in in yearyear 20062006 on the content of morphine in on the content of morphine in 
poppy straw was negativepoppy straw was negative



GeneralGeneral ConclusionsConclusions

PotassiumPotassium sulphatesulphate andand potassiumpotassium chloride chloride 
are are suitablesuitable fertilizersfertilizers for for poppypoppy
TheThe positive positive effecteffect isis aboveabove allall thethe increaseincrease
ofof seedseed yieldyield
PotassiumPotassium chloride chloride isis for for CzechCzech farmersfarmers
financiallyfinancially more more acceptableacceptable
In In TheThe CzechCzech r. r. waswas appliedapplied (2006) (2006) onlyonly 9.4 9.4 
kg Kkg K22O/ha (11.7 kg PO/ha (11.7 kg P22OO55/ha /ha andand 77.4 kg N)77.4 kg N)



ThankThank youyou for for youryour attentionattention
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Mendel University of Agriculture and
Forestry in Brno, Czech Republic

The cooperation of the Department of
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The previous leader of our Department             
Prof. Richter has started this cooperation with
Dr. Uebel as former IPI – Coordinator.



A) A) ActivitiesActivities ofof MendelMendel University University ofof AgricultureAgriculture
andand ForestryForestry Brno Brno supportedsupported by IPI in by IPI in lastlast yearsyears::

1)1) My My colleaguescolleagues havehave preparedprepared specialspecial brochuresbrochures in    in    
CzechCzech languagelanguage for for farmersfarmers aboutabout potassiumpotassium fertilisationfertilisation
ofof somesome plantsplants::
PotassiumPotassium as as anan importantimportant element for element for yieldyield
andand qualityquality ofof vegetablesvegetables..
PotassiumPotassium as as anan importantimportant element for element for yieldyield
andand qualityquality ofof vine.vine.
PotassiumPotassium as as anan importantimportant element for element for yieldyield
andand qualityquality ofof fruitsfruits..
AuthorAuthor: Prof. : Prof. HluHluššekek
PotassiumPotassium in in thethe systemsystem ofof optimum optimum fertilisationfertilisation
ofof winterwinter rape.rape.
AuthorsAuthors: Prof. Richter, Dr. H: Prof. Richter, Dr. Hřřivnaivna



A) A) ActivitiesActivities ofof MendelMendel University University ofof AgricultureAgriculture
andand ForestryForestry Brno Brno supportedsupported by IPI in by IPI in lastlast yearsyears::

2) 2) WeWe havehave carriedcarried outout atat ourour university university twotwo pot pot trialstrials
withwith poppypoppy –– 2004 2004 andand 2006 (I 2006 (I spokespoke aboutabout itit
yesterdayyesterday). ). 

TheThe resultsresults ofof thethe poppypoppy experiment 2004 experiment 2004 waswas
presentedpresented atat thethe internationalinternational conferenceconference in in 
WarsawWarsaw in in yearyear 2005. A 2005. A paperpaper withwith thethe titletitle
„„PotassiumPotassium andand itsits formsforms in in thethe nutritionnutrition ofof poppypoppy
((PapaverPapaver somniferumsomniferum, L.), L.)““ has has beenbeen publishedpublished in in 
thethe scientificscientific JournalJournal „„FertilisersFertilisers andand FertilisationFertilisation““..



B) B) ActivitiesActivities ofof MendelMendel University University ofof AgricultureAgriculture
andand ForestryForestry Brno Brno supportedsupported by IPI by IPI thisthis yearyear::

TheThe replicationreplication ofof thethe pot experiment pot experiment withwith
poppypoppy ((thethe thirdthird yearyear). ). 

ItIt willwill bebe preparedprepared a a brochurebrochure in in CzechCzech
languagelanguage for for farmersfarmers aboutabout potassiumpotassium
fertilisationfertilisation ofof maizemaize. . 

(prof. J.(prof. J.HluHluššekek, , dipldipl..-- ing. Toming. Tomášáš LoLošášák, k, PhPh.D.).D.)



B) B) ActivitiesActivities ofof MendelMendel University University ofof AgricultureAgriculture
andand ForestryForestry Brno Brno supportedsupported by IPI by IPI thisthis yearyear::

TheThe establishmentestablishment ofof pot pot trialtrial ((MitscherlichsMitscherlichs
potspots) ) withwith oneone sort sort ofof vegetablesvegetables andand 5 5 
treatmentstreatments: : controlcontrol andand twotwo dosesdoses ofof KK22SOSO44 andand
KClKCl..

ItIt willwill bebe assessedassessed::
-- thethe concentconcent ofof N, P, K, Ca, Mg, SN, P, K, Ca, Mg, S in in plantsplants
-- thethe yieldyield
-- thethe contentcontent ofof nitratesnitrates
-- thethe contentcontent ofof vitamin C vitamin C 



B) B) ActivitiesActivities ofof MendelMendel University University ofof AgricultureAgriculture
andand ForestryForestry Brno Brno supportedsupported by IPI by IPI thisthis yearyear::

TheThe financialfinancial support support ofof ourour internationalinternational
conferenceconference ““PlantPlant NutritionNutrition andand itsits ProspectsProspects““..

ThisThis conferenceconference isis heldheld on 5th on 5th –– 6th 6th SeptemberSeptember
2007 2007 atat thethe MendelMendel University University ofof AgricultureAgriculture andand
ForestryForestry Brno, Brno, CzechCzech RepublicRepublic. . 

HavingHaving anyany questionsquestions I I cancan provideprovide youyou withwith more more 
informationinformation myselfmyself oror ee--mail: mail: losaklosak@@mendelumendelu..czcz
TheThe deadlinedeadline for for applicationsapplications has has beenbeen postponedpostponed
tilltill 30th 30th MarchMarch 2007! 2007! 
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