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Experiment 1.

Place of experiment: Experimental Station, Pulawy, POLAND
Crop: Hops (Humulus lupulus L )
Cultivar:  Magnum (super bitter cultivar)

(15% area of hop growing in Poland)

Planting rate: 2 200 plants/ha ( plantspacing: 3m x 1,5m )

Soll test (autumn 2006):
pH 6,84; P205-20,1; K20 -23,3; MgO-15 mgin 10 0 g of saill

Standard fertilization: 180 kg N; 70 kg P205; 150 kg K20 / ha.

Method: systematic arrangement



Plan of the hop garden

Field experiment:
Experimental Station
- RZD K pa Pulawy

Method:
systematic arrangement

Treatments:

1 - Control

2 - Pentakeep V - 6 times

3 - Pentakeep V - 3times

4 - Pentakeep Super - 6 times
5 - Pentakeep Super - 3times

0 - protection rows




Scheme of Pentakeep treatments

1. Control - only NPK

NPK + Pentakeep
2. Pentakeep V - Dilution 0,05%, 6 times,
4. Pentakeep Super at rate of 0,5 kg/ha 1 n 1000 | of water

NPK + Pentakeep
3. Pentakeep V - Dilution 0,05%, 3 times,
5. Pentakeep Super atrate of 0,5, 1and 1 ,5kg/ha
iIn 1000, 2000 and 3000 | of water



Treatments and plan of the hop garden

Area of field experiments:

Net area of 1 treatment:

5 tracks of spraying machine; 4 rows of hop plants to harvest;
15 m (5 trucks, 4 rows) x 40 m (26 plants) = 600 m2 (104 plants to harvest)

Net area of 5 treatments: 5 x 600m2 = net 3000 m2

Track 2 I Track 3 I Track 4 ‘Fruck 5
2 3 4

15 m >

1




DATE OF APPLICATION

6. 04 September
5. 21 August
4. 01 August
3. 11 July
2. 27 June
1. 14 June



Yield of hop cones after using

Pentakeep V and Pentakeep Super - Puawy 2007
Mean weight Mean weight Fresh Dry hop cones
of fresh of fresh hop cones weight (88% DM)
Treatment hop cones, hop cones converted to converted to Index
kg / object from 1 plant, kg / ha kg / ha
kg [2 200 plants/hal] [2 200 plants/ha], %
Control 95,37 3,61 8 066,9 244452 a* 100,0
Pentakeep V
6 X 100,65 3,91 8 599,8 2 606,00 b 106,6
Pentakeep V
3 X 98,38 3,90 8 577,3 2599,17 b 106,3
Pentakeep
Super 6 X 110,50 4,23 9 306,6 2 820,17 c 115,3
Pentakeep
Super 3 x 111,38 4,33 9513,9 2 883,00 c 115,9

* Means followed by the same letter are not significantl

y different according to a Fisher’'s LSD test




3000,00
2900,00

2 800,00 -

2 700,00

(90}

i 2 600,00 -
== 2500,00 -

2 400,00

2 300,00 -

2 200,00

Yield of hop cones (88% DM content) and relative t

0 control, %.

[High bitter cultivar Magnum;  Pulawy 2007]

115,3 %
2883¢
2820,18 ¢

26060 2599,18D

244452 a

Control P-keepVo6x  P-keepV 3x  P-keep Super P-keep Super

bX 3X

O Means followed by the same letter are not significantly d

ifferent according to a Fisher’s LSD test




13,9 4

13,8 -

13,7 -

alpha acids in DM, %

13,3 -

13,2 -

13,1

13,6 -

13,5 -

13,4 -

Content of alpha acids in DM of hop cones and relat

ive to control, %

[High bitter cultivar Magnum - 2007 Pulawy]

111,8 %
111,4 %
110,9 % 13,85
110,5 % 13,8
13,74
13,69
13,39
Control P-keep V 6x P-keepV 3x  P-keep Super 6x P-kee p Super 3x







4,3

4,25

3,95

N total and N-NO3 content, % [in DM 88%

0,225

- 0,22

- 0,215

- 0,21

- 0,205

0,2 0,2 0,2
>0_ ¢ 0\

- 0,2

4,12

4,07 4.08

- 0,195

- 0,19

1+ 0,185

+ 0,18

0,175

Pentakeep V - 6x Pentakeep V - 3x Pentakee p S - 6x Pentakeep S - 3x
— Ntotal,% —o— N-NO3, %

Control

N-NO3,%




Experiment 2.  Results of extention experiment
of liquid fertilizer ,Pentakeep Super”
amongst hop growers of Lublin Region

1. Aroma cultivar - Lubelski
2. Bitter cultivar - Marynka
3. Super bitter cultivar - Magnhum



Yield of hop cones (88% DM content) [t/ha]
after using Pentakeep Super and relative to control [%]
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Yield of alpha acids (kg/ha) after using Pentakeep  Super
and relative to control (%)
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Conclusion

Presented results of this research are show
significant influence of Pentakeep fertilizers on t he
level of hop cones yield and alpha acids content.

In the experiment with the Magnum hop variety —
Pentakeep V Increased the yield of hop cones

by about 6 % and alpha acids content by about 10 %
compared to the controls.

Fertilizer Pentakeep Super increased the yield

of hop cones by about 15 % and alpha acids content
by about 11 % compared to the controls.

It is also important that Pentakeep fertilizers
decreased N-total and N-NO3 content in hop cones.



Conclusion from Lublin Region

* Results of extension experiment of liquid fertilizer
Pentakeep Super amongst hop growers of Lublin Region
show positive effect compared to the control.

* Average yield characteristics of three types of cul tivars
were as follows:

* hop cone Yyields were higher by about 12 %;
* alpha acids content higher by about 9 %;
* vyield of alpha acids per ha higher by about 18  %.



