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Aim of the experiments in 2007
was to examine the effect of Pentakeep V, G and S foliar application
as well as Pentakeep V soil application on yields, profits and some
quality parameters of the following agricultural crops:

� grape-vine

� tomato

� green pepper

� water melon

� hop

� winter wheat

� spring barley

� oat



7 - PG 0.1%    1.0 l/ha  1000 l H2O

6 - PG 0.2%    2.0 l/ha  1000 l H2O

5 - PS 0.05%  0.5 l/ha  1000 l H2O

4 - PS 0.1%    0.5 l/ha  500 l H2O

3 - PV 0.02%  0.5 l/ha 2500 l H2O

2 - PV 0.05% 0.5 l/ha 1000 l H2O

1 - PV 0.1% 0.5 l/ha  500 l H2O

C - control

Treatment

Foliar application (spraying)

Spraying 5 times during growing
season

2 - PV 1.5 kg (1.2 l)/ha

1 - PV 1 kg (0.75 l)/ha

C - control

Treatment

Soil application (irrigation)

in 5 to 7 partial irrigation doses

Schemes of experiments



Grape-vine



Foliar application of Pentakeeps
variety of Chardonnay, locality of Dolný 

Oháj

0.591 t.ha-1LSD 0.01 d++

0.422 t.ha-1LSD 0.05 d+

106.113.213  bd7 - P G 0.1%

105.713.165  b6 - P G 0.2%

109.213.597   cd5 - P S 0.05%

109.813.671  c4 - P S 0.1%

107.713.412   bc3 - P V 0.02%

106.213.230   bd2 - P V 0.05%

105.613.153 b1 - P V 0.1%

10012.455 aC - control

Rel. %t.ha -1

Yield of grapes
Treatment

Experimental area = 800 m2



Economical evaluation of grape 
yields at foliar application of

Pentakeeps, variety of Chardonnay

-140.974164020.7587 - P G

-3650.517413760.7106 - P G

2551.733516061.1425 - P S

2941.843516451.2164 - P S

1631.473445070.9573 - P V

671.193444110.7752 - P V

261.073443700.6981 - P V

-----C - control

€.ha-1t.ha -1

Profit
€.ha-1KEECosts (€.ha -1)

Increment of yield

Treatment

Experimental area = 800 m2



Content of sugar:     ranging from 19.9 °S to 20.2 °S Control = 19.9 °S

Content of acids:     ranging from 8.75 g.l -1 to 8.90 g.l -1
Control = 8.90 g.l -1

Effect of foliar Pentakeep V, S and G application, 
variety of CHARDONNAY

Differences were small and insignificant
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FRANKOVKA

Yield (t/ha) and profit under soil application of Pentak eep
V by droplet irrigation

a b a b

Experimental area = 16 ha 



Content of sugar (°S) 
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TOMATOES



Foliar application of Pentakeeps

4.0
6.0

83.2

84.3

104.1

106.9

112.7

87.4

99.1

82.1

Yield
(t.ha -1)       (rel. %)

Profit 
(€.ha-1)

LSD 0.01 d++

LSD 0.05 d+

403101.37 - P G 0.1%

160102.76 - P G 0.2%

6287126.85 - P S 0.05%

6772130.24 - P S 0.1%

9069137.33 - P V 0.02%

1833106.52 - P V 0.05%

4836120.71 - P V 0.1%

-100C - control

Treatment

Experimental area = 800 m2



Foliar application of Pentakeeps
Content of nitrates in tomato fruits
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Foliar application of Pentakeeps

Content of refractometric DM
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7-PG 0.1%

6-PG 0.2%

5-PS 0.05%

4-PS 0.1%

3-PV 0.02%

2-PV 0. 05%

1-PV 0.1%

C-control

Treatment

Refractometric dry matter of tomato fruits



Economical evaluation of Pentakeep V at soil application

920179.6117931837.02- PV- 1.5 kg.ha-1

7767100.678784531.81- PV- 1 kg.ha-1

-----Control

€.ha-1t.ha-1

Profit
€.ha-1KEE

Costs for Pentakeep V 
(€.ha-1)

Increment of yield
Treatment

5.08541242 - PV- 1.5 kg.ha-1

5.30771211 - PV- 1 kg.ha-1

4.7044123C - Control

Dry matter
(%)

Vitamin C 
(mg/100gFM)

N-NO3
-

(mg.kg-1 FM)
Treatments

Content of nitrates, vitamin C and dry matter in tom ato fruits

Experimental area = 3 ha



Green pepper



Economical evaluation of paprika yields
at foliar application of Pentakeeps
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44.70

t.ha -1

Yield

103.4

106.7

113.2

116.7

107.4

107.8

102.1

100

rel.%

1465091.507 - P G

39410823.006 - P G

182321215.905 - P S

241427127.454 - P S

99712883.303 - P V

101813093.502 - P V

1574490.951 - P V

---C - control

€.ha-1t.ha -1

Profit
€.ha-1

Increment of yield

Treatment

Experimental area = 800 m2



Quality of fresh paprika fruits at foliar
application of Pentakeeps

1.949.6288.030.05.537

1.7811.9312.026.35.436

7.473.0336.0112.55.525

8.252.7329.4122.55.624

6.683.2312.098.85.733

6.873.2324.0102.55.832

7.133.1336.0107.55.731

8.602.1273.6131.25.32C

Portion
NO3-N/Ntot

Ratio vit C 
to nitrates

Content of
vitamin C2

Content of
NO3-N1DM (%)Treat.

1 mg.kg -1 of fresh matter
2 mg per 100g of fresh matter



Application of Pentakeep V 
through soil irrigation

Yield of paprika and profit
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Application of Pentakeep V into soil by 
droplet irrigation

Content of nitrates in fresh paprika
(mg/kg of fresh matter)
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Hop



Chocholná Vel�Îice       variety of�>P�Í, K-114           Adamovské Kochanovce

-6781.324PG 0.1% 1 l/ha  1000 l H2O1.651-686

+2201.605PG 0.2% 2 l/ha  1000 l H2O1.709-707

-11741.211PS 0.05% 0.5 l/ha  1000 l H2O1.754-293

-12241.199PS 0.1% 0.5 l/ha  500 l H2O1.612-878

-4921.375PV 0.05% 0.5 l/ha 1000 l H2O1.434-1604

-12171.199PV 0.1% 0.5 l/ha  500 l H2O1.506-1307

-1.396Control1.725-

Profit
(€.ha-1)

Yield
(t.ha-1)

Treatments
Yield
(t.ha-1)

Profit
(€.ha-1)

+ 1332.142PG 1 l/ha  

- 6691.935PS 0.5 l/ha 

+ 4002.220PV 0.5 l/ha  

-2.004Control

Profit
(€.ha-1)

Yield
(t.ha-1)

Treatments

+ 8801.057PV 1.5 kg/ha 

+ 11461.112PV 1 kg/ha  

-0.815Control

Profit
(€.ha-1)

Yield
(t.ha-1)

Treatments
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Content of alfa-acids (% DM)
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Vel� ice
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Foliar application of Pentakeeps in hop, variety 
of �P � , K-114

Optimum content = 3.2 – 4.0% DM



Content of alfa-acids (% DM), variety �P �
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17864C – control
--5371 - PV 0.1% 0.5 l/ha  500 l H2O

7244342 - PV 0.05% 0.5 l/ha 1000 l H2O

5202223 - PV 0.02%  0.5 l/ha 2500 l H2O

6231104 - PS 0.1%    0.5 l/ha  500 l H2O

4133265 - PS 0.05%  0.5 l/ha  1000 l H2O

287506 - PG 0.2%    2.0 l/ha  1000 l H2O

3126457 - PG 0.1%    1.0 l/ha  1000 l H2O

Treatments – foliar spraying
Final

order
Sum of

orders
Final
order

Sum of

orders

Effect of treatments in grape-vine, tomatoes, green
pepper, water melon and hop on yields and profit



Effect of treatments on quality parameters in 
grape-vine, tomatoes, green pepper and water

melon

782C – control

3601 - PV 0.1% 0.5 l/ha  500 l H2O

2522 - PV 0.05% 0.5 l/ha 1000 l H2O

4653 - PV 0.02%  0.5 l/ha 2500 l H2O

6784 - PS 0.1%    0.5 l/ha  500 l H2O

5755 - PS 0.05%  0.5 l/ha  1000 l H2O

3606 - PG 0.2%    2.0 l/ha  1000 l H2O

1507 - PG 0.1%    1.0 l/ha  1000 l H2O

Treatments – foliar spraying
Final
order

Sum of
orders



Effect of treatments in grape-vine, tomatoes, green pepper, water
melon on yields and profit

324C – control

2141 - PV 1 kg (0.75 l)/ha

1102 - PV 1.5 kg (1.20 l)/ha

Treatments –– soil irrigation Final order
Sum of
orders

Effect of treatments on quality parameters in grape-vine, tomatoes, 
green pepper and water melon

231C – control

1281 - PV 1 kg (0.75 l)/ha

2312 - PV 1.5 kg (1.20 l)/ha

Treatments –– soil irrigation
Final orderSum of

orders



Conclusion (1)

� Under foliar application all examined Pentakeep treatments showed
positive effect on yields and profits in grape-vine, tomatoes, green
pepper and water melon. However, the best results were achieved
when PS 0.1%, 0.5 l in 500 l of water per hectare was applied.

� As far as the quality parameters are concerned the best effect in the
same crops under foliar application was found with PG (0.1%, 1 l/ha) 
and PV (0.05%, 0.5 l/ha) in 1000 l of water.

� When Pentakeeps were applied through soil irrigation in these crops
the best results from the point of view of yields and profits were
achieved with PV 1.5 kg/ha, but quality parameters were better
when PV of 1 kg/ha was applied



Conclusion (2)

� The worst foliar effect of Pentakeeps were determined in hop 
(variety of �P � ). All treatments (except one) were unprofitable. The
lowest losses and so relatively best results were achieved under
treatments with Pentakeep G and S. 

� When Pentakeep V was applied by soil irrigation in hop achieved
results were better than at foliar application, although at lower yield
level. 

� In general, soil application of Pentakeep V was more effective in 
comparison with foliar spraying.



Thank you for your attention

Pavol.Slamka@uniag.sk

Otto.Lozek@uniag.sk


