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 St reszczeni e.  PrzeproZDG]RQR� EDGDQLD� ZáD�FLZR�FL� ZRGQR-SRZLHWU]Q\FK� ZHáQ\� PLQHUDOQHM�
GRODAN®�0DVWHU��:�SUDF\�RPyZLRQR�V]F]HJyáRZR�WH�ZáD�FLZR�FL��NWyUH�QDOH*\�X]QDü�]D�EDUG]R�
ZD*QH�SU]\�RFHQLH�VWDQX� IL]\F]QHJR�SRGáR*\�Z�SRMHPQLNDFK��6�� WR��SHáQD�SRMHPQR�ü�ZRGQD��SRMHPQi-
kowa poMHPQR�ü� ZRGQD�� F]\OL� � ]DZDUWR�ü� � ZRG\� � RGSRZLDGDM�FD� � SRWHQFMDáRZL�–����� N3D�� ]DZDUWR�ü�
SRZLHWU]D�Z�VWDQLH�SRMHPQLNRZHM�SRMHPQR�FL�ZRGQHM��–�����N3D���D� WDN*H�UHWHQFMD�ZRG\�QDMáDWZLHM�Go-
VW
SQHM� RG� –0,98 do –����� N3D�� %DGDQD� ZHáQD� FKDUDNWHU\]RZDáD� VL
� EDUG]R� GREU\PL� ZáD�FLZR�FLDPL�
z SXQNWX�ZLG]HQLD�SRWU]HE�SURGXNFML�RJURGQLF]HM�Z�SRMHPQLNDFK��EDUG]R�GX*��SHáQ��SRMHPQR�FL��ZRGQ��
– 12,40 kgÂNJ-1��D�SU]HGH�ZV]\VWNLP�Z\M�WNRZR�Z\VRN��SRMHPQLNRZ��SRMHPQR�FL��ZRGQ��– 11,23 kgÂNJ-

1. 3RG�Z]JO
GHP�ZáD�FLZR�FL�SRZLHWU]Q\FK�ZHáQ
�PLQHUDOQ��UyZQLH*�QDOH*\�RFHQLü�SR]\W\ZQLH��Pojem-
QR�ü� SRZLHWU]QD� Z� VWDQLH� SRMHPQLNRZHM� SRMHPQR�FL� ZRGQHM� �–����� N3D�� Z\QRVLáD� ����� P3ÂP-3, 
a ZL
F�E\áD�QLH]QDF]QLH�QL*V]D�RG�ZDUWR�FL�NU\W\F]QHM��F]\OL������P3ÂP-3��-X*�MHGQDN�VSDGHN�SRWHn-
FMDáX�GR –�����N3D�VSRZRGRZDá�Z]URVW�SRMHPQR�FL�Sowietrznej do 0,46 m3ÂP-3��SU]\�EDUG]R�GX*HM�
]DZDUWR�FL�ZRG\�������NJÂNJ-1���.V]WDáWXM�F�RGSRZLHGQLR�SRWHQFMDá�ZRG\��PR*QD�Z�SRGáR*X�]�ZHá�
Q\�PLQHUDOQHM�GREUDü�LGHDOQ\�XNáDG�VWRVXQNyZ�ZRGQR-powietrznych. 

6 áRZD � N O X F ]Rwe: �ZHáQD�PLQHUDOQD��ZáD�FLZR�FL�ZRGQR-powietrzne 

:67	3 

W krajach Unii Europejskiej, a od lat 90-W\FK�;;�ZLHNX�WDN*H�Z�3ROVFH��QDj-
EDUG]LHM� UR]SRZV]HFKQLRQ\P� SRGáR*HP� RJURGQLF]\P� MHVW� ZHáQD� PLQHUDOQD�
�5XPSHO��������:�XSUDZDFK�EH]JOHERZ\FK�SRGáR*D�]�ZHáQ\�PLQHUDOQHM�]DMPXM��
obecnie SLHUZV]H�PLHMVFH��Z\SU]HG]DM�F�QDMZD*QLHMV]H�GR�QLHGDZQD�SRGáR*D�Z\SUo-
GXNRZDQH� QD� ED]LH� WRUIX�� -HGQDN� FRUD]� F]
�FLHM� ]ZUDFD� VL
� XZDJ
� QD� SRGVWDZRZ��
ZDG
�ZHáQ\��F]\OL� WUXGQR�FL�Z�VNáDGRZDQLX� L�XW\OL]DFML�RGSDGyZ�RUD]�V]XND�PR*Oi-
ZR�FL� ]DVW�SLHQLD� PDWHULDáDPL� áDWZLHMV]\PL� GR� ]DJRVSRGDURZDQLD (Komosa 2002, 
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%DELN� ������ .OHLEHU� L� .OHLEHU� ������� :\NRU]\VWXM�F� Z� SURGXNFML� RJURGQLF]HM�
ZHáQ
�PLQHUDOQ��QDOH*\�SDPL
WDü�R�NRQLHF]QR�FL�UR]ZL�]DQLD�SUoblemu utylizacji 
WHJR�PDWHULDáX� 

:HáQD�PLQHUDOQD�SURGXNRZDQD� MHVW� ]H� VNDá\�ED]DOWRZHM� L�GLDED]\WRZHM��3RNUu-
V]RQH�NDZDáNL�VNDá\�PLHV]D�VL
�]�NRNVHP�L�SRGJU]HZD�GR�WHPSHUDWXU\�SRQDG�����ºC. 
&LHNá\�PDWHULDá�Z\OHZDQ\�MHVW�QD�REUDFDM�FH�VL
�]�GX*��SU
GNR�FL��ZDOFH��FR�SRZo-
duMH�SRZVWDZDQLH�ZáyNLHQ��'R�ZáyNLHQ�GRGDZDQH�MHVW�OHSLV]F]H�L�SRGGDMH�VL
�MH�Qa-
ZLO*HQLX��SR�F]\P�]RVWDM��RQH�VSUDVRZDQH��2�ZLHFLPVNL��������7\SRZD�ZHáQD�VNáa-
GD�VL
�Z�����Y�Y��]�ID]\�VWDáHM��ZáyNLHQ���D�Z������Y�Y��]�SRUyZ�R�Uy*QHM��UHGQLF\��
6WDQGDUGRZD�J
VWR�ü�ZHáQ\�ZDKD�VL
�RG������GR���09 Mg⋅m-3��=H�Z]JO
GX�QD�EDUG]R�
PDá��J
VWR�ü�PDWHULDáX��ZRGD�L�SRZLHWU]H�QLH�V��Z�QDZLO*RQHM�ZHáQLDQHM�PDFLH�URz-
PLHV]F]RQH�UyZQRPLHUQLH��:L
FHM�ZRG\�]QDMGXMH�VL
�Z�GROQHM�F]
�FL�PDW\��D�Z�Jyr-
QHM�ZL
FHM�SRZLHWU]D�� 

:�OLWHUDWXU]H�QDXNRZHM�GX*R�PLHMVFD�SR�ZL
FD�VL
�ZáD�FLZR�FLRP�FKHPLFz-
Q\P� SRGáR*\� RJURGQLF]\FK�� D� Z� V]F]HJyOQR�FL� JRVSRGDUFH� VNáDGQLNDPL� SRNDr-
PRZ\PL�� QDWRPLDVW� QD� WHPDW� LFK�ZáD�FLZR�FL� IL]\F]Q\FK� MHVW� FL�JOH� ]E\W�PDáR�
LQIRUPDFML��.RQLHF]QH� MHVW�SU]HGH�ZV]\VWNLP�GRNáDGQH�VFKDUDNWHU\]RZDQLH�Záa-
�FLZR�FL� ZRGQR-SRZLHWU]Q\FK� SRGáR*\� XPR*OLZLDM�FH� RGSRZLHGQLH� VWHURZDQLH�
QDZDGQLDQLHP��D�Z�NRQVHNZHQFML�]DSHZQLDM�FH�RGSRZLHGQLH�ZDUXQNL�GR�SUDZi-
GáRZHJR�Z]URVWX� L� UR]ZRMX� UR�OLQ� �6áDZL�VNL� L� LQ�� ������ -DURV]XN� L� 6áRZL�VND-
Jurkiewicz 2005, Nowak 2005). 

Celem badD�� E\áR� SR]QDQLH� ZáD�FLZR�FL� IL]\F]Q\FK� ZHáQ\� PLQHUDOQHM�� ]H�
V]F]HJyOQ\P� XZ]JO
GQLHQLHP� FHFK� GHF\GXM�F\FK� R� HIHNW\ZQR�FL� SURGXNFML�
ogrodniczej.  

 
0(72'<.$�%$'$� 

 
:�QLQLHMV]HM�SUDF\�RPyZLRQR�V]F]HJyáRZR�ZáD�FLZR�FL�IL]\F]QH��NWyUH�QDOe-

*\�X]QDü� ]D�EDUG]R�ZD*QH�FHFK\� VáX*�FH�GR�RFHQ\� VWDQX� IL]\F]QHJR�SRGáR*\�Z�
SRMHPQLNDFK�� 6�� WR�� SHáQD� SRMHPQR�ü� ZRGQD�� SRMHPQLNRZD� SRMHPQR�ü�ZRGQD��
F]\OL�]DZDUWR�ü�ZRG\�RGSRZLDGDM�FD�SRWHQFMDáRZL�–�����N3D��]DZDUWR�ü�SRZLe-
WU]D�Z�VWDQLH�SRMHPQLNRZHM�SRMHPQR�FL�ZRGQHM��–0,98 kPa),�D�WDN*H�UHWHQFMD�Zo-
G\�QDMáDWZLHM�GRVW
SQHM�RG�–0,98 do –�����N3D��6]F]HJyOQ��XZDJ
�Z�SU]\SDGNX�
SRGáR*\�RJURGQLF]\FK�QDOH*\�]ZUyFLü�QD�SRMHPQLNRZ��SRMHPQR�ü�ZRGQ���NWyU��
GHILQLXMH�VL
�MDNR�LOR�ü�ZRG\�SR]RVWDá��Z�SRGáR*X�SR�VZRERGQ\P�RGFLHNX�ZRG\�
grawitacyjQHM��DOH�SU]HG�UR]SRF]
FLHP�Z\SDURZ\ZDQLD��-HVW�RQD�X]DOH*QLRQD�RG�
Z\VRNR�FL�L�NV]WDáWX�SRMHPQLND��)RQWHQR�������������������� 

'R� EDGD�� Z\NRU]\VWDQR� ZHáQ
� PLQHUDOQ�� *52'$1® MASTER 1575 B1, 
NWyUD�ZHGáXJ�LQIRUPDFML�SURGXFHQWD��*52'$1,$�$��6���MHVW�LGHDOQ\P�SRGáR*HP�
SU]H]QDF]RQ\P�GOD�SURGXFHQWyZ�FKF�F\FK�Z�SHáQL� NRQWURORZDü� UR]ZyM�JHQHUa-
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W\ZQ\� L� ZHJHWDW\ZQ\� UR�OLQ�Z� FHOX� SURZDG]HQLD� SURGXNFML� QD� QDMZ\*V]\P� So-
]LRPLH�SU]H]�FDá\�VH]RQ��:HáQD�WD�PD�GZLH�ZDUVWZ\�ZáyNLHQ�R�Uy*QHM�J
VWR�FL��FR�
zapewnia najlepszy transSRUW�ZRG\�Z�FDá\P�SU]HNURMX�PDW\��3U]\F]\QLD�VL
�WR�GR�
UR]ZRMX� V\VWHPX�NRU]HQLRZHJR�� D�Z� UH]XOWDFLH�GR�RVL�JQL
FLD�Z\VRNLHJR�SOonu 
GRVNRQDáHM�MDNR�FL��ZZZ�JURGDQ�SO�� 

3UyENL� ZHáQ\� PLQHUDOQHM� GR� R]QDF]HQLD� ZáD�FLZR�FL� ZRGQR-powietrznych 
SREUDQR�Z�V]H�FLX�SRZWyU]HQLDFK�EH]SR�UHGQLR�]�PDW\�R�JUXER�FL�� cm do meta-
ORZ\FK�F\OLQGUyZ�R�REM
WR�FL�����FP3��RGFLQDM�F�QDGPLDU�PDW\��SR�� cm) z gór-
QHM� L�GROQHM� VWURQ\�F\OLQGUD��3UyENL�GRSURZDG]RQR�GR�VWDQX�SHáQHJR� �QDV\FHQLD�
ZRG�����N3D��1DVW
SQLH�Z\NRQDQR�R]QDF]HQLD��]DZDUWR�FL��ZRG\��R�SRWHQFMDáDFK���
–0,24 kPa; –0,98 kPa; –3,10 kPa; –9,81 kPa; –15,54 kPa; –30,99 kPa i –49,03 kPa 
Z� NRPRUDFK� QLVNRFL�QLHQLRZ\FK� QD� SRURZDW\FK� Sá\WDFK� FHUDPLF]Q\FK� PHWRG��
Richardsa. 

=DZDUWR�ü�ZRG\�R�SRWHQFMDOH�–�����N3D�Z�ZHáQLH�RGSRZLDGD�SRMHmnikowej po-
MHPQR�FL�ZRGQHM�GOD�SRMHPQLND�R�Z\VRNR�FL��� FP��]D��–9,81 kPa – polowej pojem-
QR�FL�ZRGQHM�JOHE�QDWXUDOQ\FK�R�SR]LRPLH�ZRG\�JUXQWRZHM�QD�Já
EoNR�FL���P� 

2]QDF]HQLH� ]DZDUWR�FL� ZRG\� R� SRWHQFMDáDFK��–155,4 kPa (punkt silnego zaha-
PRZDQLD�Z]URVWX�UR�lin); –������N3D��SXQNW�FDáNRZLWHJR�]DKDPRZDQLD�Z]URVWX�Uo-
�OLQ�� L�–������� N3D� �SXQNW� WUZDáHJR�ZL
GQL
FLD��Z\NRQDQR�Z�NRPRUDFK�Z\VRNRFi-
�QLHQLRZ\FK�� VWRVXM�F� MDNR�PHPEUDQ
� FHORIDQ��=DZDUWR�ü�ZRG\�RGSRZLDGDM�F�� So-
WHQFMDáRZL� –����� N3D� �PDNV\PDOQ�� KLJURVNRSLMQR�ü�� R]QDF]RQR� Z� VXV]DUFH� SUy*�
niowej nad 10% H2SO4. 

=�X]\VNDQ\FK�Z\QLNyZ� VSRU]�G]RQR� FKDUDNWHU\VW\N
� SRWHQFMDá�ZRG\�– wilgot-
QR�ü��Z\UD*DM�F�]DZDUWR�ü�ZRG\�Z�NJÂNJ-1. Obliczono poszczególne kategorie reten-
FMRQRZDQHM�ZRG\� WM���ZRG
� JUDZLWDF\MQ�� �RG���GR�–0,98�N3D���ZRG
�QDMáDWZLHM�Go-
VW
SQ��GOD�UR�OLQ��RG�–0,98 do –�����N3D���ZRG
�X*\WHF]Q���GRVW
SQ��GOD�UR�OLQ���RG�–
9,81 do –����� N3D���ZRG
� QLHGRVW
SQ�� GOD� UR�OLQ� �SRQL*HM�–1554 kPa). Wszystkie 
X]\VNDQH�Z\QLNL�Z\UD*RQR�UyZQLH*�Z�P3ÂP–3. 
'OD�ND*GHM�ZDUWR�FL�SRWHQFMDáX�REOLF]RQR�UyZQLH*�SRMHPQR�ü�SRZLHWU]Q� na pod-
VWDZLH� SHáQHM� SRMHPQR�FL� ZRGQHM� L� SRMHPQR�FL� ZRGQHM� REM
WR�FLRZHM� Z� RGSo-
ZLHGQLP�VWDQLH�Z\V\FHQLD�SRGáR*D�ZRG���:\QLNL�SRGDQR�Z�P3ÂP-3. 

*
VWR�ü�ZHáQ\�Z\]QDF]RQR�PHWRG�� JUDZLPHWU\F]Q�� QD� SRGVWDZLH� VWRVXQNX�
PDV\� PDWHULDáX� Z\VXV]RQHJR� Z� WHPSHUDWXU]H� ���ºC do wyj�FLRZHM� REM
WR�FL�
SRGáR*D������FP3���:\QLNL�Z\UD*RQR�Z�0JÂP–3. 

WYNIKI I DYSKUSJA 

%DGDQD�ZHáQD�FKDUDNWHU\]RZDáD�VL
�EDUG]R�GREU\PL�ZáD�FLZR�FLDPL�]�SXQNWX�
widzenia potrzeb produkcji ogrodniczej w pojemniNDFK�� EDUG]R� GX*�� SHáQ�� So-
MHPQR�FL��ZRGQ��– 12,40 kgÂNJ-1��D�SU]HGH�ZV]\VWNLP�Z\M�WNRZR�Z\VRN��pojem-



M. JAROSZUK-6,(52&,�6.$ 

 

116 

QLNRZ�� SRMHPQR�FL��ZRGQ��– 11,23 kgÂNJ-1� �WDE�� ����&HFK\� WH�Z\UD*RQH�Z� VWo-
VXQNX�GR�REM
WR�FL�SRGáR*D�SU]\MPRZDá\�ZDUWR�FL������L����� m3ÂP-3. Przekrocze-
nie warto�FL���P3ÂP-3�Z�VWDQLH�SHáQHM�SRMHPQR�FL�ZRGQHM�Z\QLNDáR�]�QDS
F]QLHQLD�
materiaáX��3RMHPQR�ü�ZRGQD�ZHáQ\�PLQHUDOQHM�SU]\�SRWHQFMDOH�ZRG\�–9,81 kPa 
�FR�RGSRZLDGD�Z�JOHELH�QDWXUDOQHM�VWDQRZL��SRORZHM��SRMHPQR�FL�ZRGQHM��Z\Qo-
siáD�W\ONR������NJÂNJ-1 (0,02 m3ÂP-3���1DVW�SLá�ZL
F�Z�W\P�]DNUHVLH�SRWHQFMDáX�Z\M�t-
NRZR�GX*\�VSDGHN�]DZDUWR�FL�ZRG\�Z�SRUyZQDQLX�GR�VWDQX�SRMHPQLNRZHM�SRMHPQo-
�FL�ZRGQHM��U\V����� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Rys. 1. &KDUDNWHU\VW\ND�SRWHQFMDá�ZRG\���� – ZLOJRWQR�ü�����ZHáQ\�PLQHUDOQHM Grodan 
Fig. 1. Water potential (�) – moisture (�)” characteristic of  Grodan rockwool  

 
:�XSUDZLH� UR�OLQ� Z� SRMHPQLNDFK� SU]\� SRWHQFMDOH�ZRG\� RGSRZLDGDM�F\P����

–9,81 kPa� MX*� MHVW� ]DOHFDQH�QDZDGQLDQLH��SRGF]DV�JG\�Z�JOHELH� MHVW� WR� VWDQ�QDMNo-
rzystniejszego nasycenia woG���$E\� SUDZLGáRZR� RFHQLü�ZáD�FLZR�FL�ZRGQH�ZHáQ\�
PLQHUDOQHM��QLHRG]RZQH�MHVW�ZL
F�RNUH�OHQLH�ZDUWR�FL�UHWHQFML�SRGVWDZRZ\FK�NDWHJo-
ULL�ZRG\��5HWHQFMD�GHF\GXM�FD�R�SURGXNFML�Z�SRMHPQLNDFK�WR�UHWHQFMD�ZRG\�QDMáDWZLHM�
GRVW
SQHM�GOD�UR�OLQ��]DZLHUDM�FD�VL
�Z�SU]HG]LDOH�RG�SRMHPQLNRZHM�SRMHPQR�FL�ZRd-
QHM� GR� SRORZHM� SRMHPQR�FL�ZRGQHM� �RG�–0,98 do –����� N3D���:� SRGáR*X� ]�ZHáQ\�
warWR�ü� WHM� UHWHQFML� E\áD� Z\M�WNRZR� GX*D� L� Z\QRVLáD� ������ NJÂNJ-1 (0,91 m3ÂP-3) 
�WDE����� 5HWHQFMD� ZRG\� X*\WHF]QHM�� QDMZD*QLHMV]D� Z� SURGXNFML� SRORZHM�� Z� ZHáQLH�
PLQHUDOQHM� E\áD� G]LHVL
FLRNURWQLH� QL*V]D�– 0,17 kgÂNJ-1 (0,01 m3ÂP-3��� -HGQDN*H� WR�
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QLH�RQD�GHF\GXMH�R�LOR�FL�ZRG\��NWyU��Z\NRU]\VWXM��UR�OLQ\�Z�XSUDZLH�SRMHPQi-
kowej. W tym systePLH�XSUDZ\�SRGáR*H�XWU]\PXMH�ZEUHZ�VLOH�JUDZLWDFML�ZRG
�
o potencjale odpoZLDGDM�F\P�SRMHPQLNRZHM�SRMHPQR�FL�ZRGQHM��NWyUD�]DOH*\�RG�
ZLHONR�FL� L� NV]WDáWX� GRQLF]NL�� NRVWNL� OXE�PDW\�� D� GOD� VWDQGDUGRZego pojemnika 
o Z\VRNR�FL����FP�UyZQD�MHVW�–0,98 kPa (Argo 1998, Fonteno 1988).  

 
Tabela 1.:\EUDQH�SRMHPQR�FL�ZRGQH�ZHáQ\�PLQHUDOQHM�*URGDQ 
Table 1. Selected water capacities of Grodan rockwool 
 

3HáQD�SRMHPQR�ü�ZRGQD 
(0,0 kPa) 

Full water capacity 

3RMHPQLNRZD�SRMHPQR�ü�ZRGQD 
(–0,98 kPa) 

Container water capacity 

PoloZD�SRMHPQR�ü�ZRGQD 
(–9,81 kPa) 

Field water capacity 

(kgÂNJ-1) (m3ÂP-3) (kgÂNJ-1) (m3ÂP-3) (kgÂNJ-1) (m3ÂP-3) 

12,40 1,02 11,23 0,92 0,18 0,02 
 

Tabela 2.�5HWHQFMD�Uy*Q\FK�NDWHJRULL�ZRG\�ZHáQ\�PLQHUDOQHM�*URGDQ 
Table 2. Grodan rockwool retention of different water categories 

 
5HWHQFMD�ZRG\�QDMáDWZLHM�GRVW
SQHM� 

(od –0,98 do –9,81 kPa) 
Easily available water retention 

(from –0.98 to –9.81 kPa) 
 

 
5HWHQFMD�ZRG\�X*\WHF]QHM 
(od –9,81 do –1554 kPa) 
Useful water retention 

(from –9.81 to –1554 kPa) 
 

 
Retencja wody QLHGRVW
SQHM 

�SRQL*HM�–1554 kPa) 
Unavailable water retention 

(below –1554 kPa) 

(kgÂNJ-1) (m3ÂP-3) (kgÂNJ-1) (m3ÂP-3) (kgÂNJ-1) (m3ÂP-3) 

11,05 0,91 0,17 0,01 0,01 0,001 

 
Tabela 3.�*
VWR�ü�L�Z\EUDQH�SRMHPQR�FL�SRZLHWU]QH�ZHáQ\�PLQHUDOQHM�*URGDQ 
Table 3. Bulk density and selected air capacities of Grodan rockwool 
 

*
VWR�ü 
Bulk density 

(MgÂP-3) 

3RMHPQLNRZD�SRMHPQR�ü�SRZLHWU]QD 
(–0,98 kPa) 

Container air capacity 
(m3ÂP-3) 

3RORZD�SRMHPQR�ü�SRZLHWU]QD 
(–9,81 kPa) 

Field air capacity 
(m3ÂP-3) 

0,08 0,09 1,00 

 
NalH*\�WX�SRGNUH�OLü�]GHF\GRZDQH�Uy*QLFH�Z�RFHQLH�Uy*Q\FK�NDWHJRULL�ZRG\�

Z� QDWXUDOQHM� JOHELH� L� SRGáR*DFK�Z� SRMHPQLNDFK��1DMFHQQLHMV]D�Z�SRORZHM� SUo-
GXNFML�NDWHJRULD�ZRG\��F]\OL�ZRGD�X*\WHF]QD��RG�–9,81 do –1554 kPa), w uprawie 
w pojemnikach stanowi jedynie rezHUZ
��3RGVWDZ��JRVSRGDUNL�ZRGQHM�Z�XSUDZLH�
SRMHPQLNRZHM�MHVW�QDMVáDELHM�XWU]\P\ZDQD�SU]H]�ID]
�VWDá��ZRGD��]DMPXM�FD�QDj-
ZL
NV]H�SRU\��NWyUD�Z�JOHELH�V]\ENR�RGSá\ZD�Z�Já�E�SHGRQX�SRG�ZSá\ZHP�VLá\�
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JUDZLWDFML��:�SRMHPQLNX�W
�ZRG
�PR*QD�]DWU]\PDü�Z�SRGáR*X�L�XGRVW
SQLü�M��UR�Oi-
QRP��:HáQD�PLQHUDOQD� ]DSHZQLD� EDUG]R� GX*�� LOR�ü� ZRG\� QDMáDWZLHM� GRVW
SQHM� GOD�
UR�OLQ�� FR� MHVW� QLH]Z\NOH� FHQQH� Z� ZDUXQNDFK� XSUDZ\� Z� SRMHPQLNDFK�� UH]HUZD�
w postaci retencji ZRG\�X*\WHF]QHM�MHVW�WX�QLHZLHOND��FR�RF]\ZL�FLH�QLH�MHVW�ZDG���
bioU�F�SRG�XZDJ
�PR*OLZR�FL�VWDáHJR�X]XSHáQLDQLD�SREUDQHM�SU]H]�UR�OLQ\�Zo-
G\��3RG�Z]JO
GHP�ZáD�FLZR�FL�SRZLHWU]Q\FK�ZHáQ
�PLQHUDOQ��UywQLH*�QDOH*\�
RFHQLü�SR]yW\ZQLH��3RMHPQR�ü�SRZLHWU]QD�Z�VWDQLH�SRMHPQLNRZHM�SRMHPQR�FL�
wodnej (–����� N3D��Z\QRVLáD� �����P3ÂP-3�� D�ZL
F� E\áD� QLH]QDF]QLH� QL*V]D� RG�
ZDUWR�FL�NU\W\F]QHM��F]\OL������P3ÂP-3 (tab.3). Natomiast w stanie polowej po-
MHPQR�FL�ZRGQHM�SRMHmQR�ü�SRZLHWU]QD�Z\QRVLáD�D*������P3ÂP-3��FR��ZLDGF]\�
o W\P�� *H� Z� MHV]F]H� QDS
F]QLDá\P� PDWHULDOH� ZRGD� ]DMPXMH� PLQLPDOQ�� REM
WR�ü��
a QLHPDO�ZV]\VWNLH�SRU\�Z\SHáQLRQH�V��SRZLHWU]HP��.V]WDáWXM�F�RGSRZLHGQLR�SRWHn-
FMDá�ZRG\��PR*QD�ZL
F�Z�SRGáR*X�]�ZHáQ\�PLQHUDOQHM�GREUDü�LGHDOQ\�XNáDG�VWRVXn-
ków wodno-powietrznych. 

1DOH*\�]ZUyFLü�XZDJ
��*H�Z�*DGQ\P�Z\SDGNX�QLH�PR*QD�RFHQLDü�VWRVXQNyw 
wodno-SRZLHWU]Q\FK�ZHáQ\�PLQHUDOQHM� MHG\QLH�QD�SRGVWDZLH�SRPLDUyZ�SRORZHM�
SRMHPQR�FL�ZRGQHM�L�SRZLHWU]QHM��3URZDG]LáRE\�WR�GR�VWZLHUG]H��R�]GHF\GRZDQHM�
SU]HZDG]H�SRZLHWU]D�Z�W\P�PDWHULDOH�L�QLHGRERU]H�ZRG\��FR�PRJáRE\�ZU
F]�G\s-
NZDOLILNRZDü�ZHáQ
�PLQHUDOQ��MDNR�SRGáR*H�Z�XSUDZLH�UR�OLQ� 

5HDVXPXM�F�Z\QLNL�EDGD��SU]HGVWDZLRQ\FK�Z�QLQLHMV]HM�SUDF\�PR*QD�]GHFy-
GRZDQLH� SRWZLHUG]Lü� SU]\GDWQR�ü�ZHáQ\�PLQHUDOQHM�*52'$1® Master do pro-
GXNFML�RJURGQLF]HM�Z�SRMHPQLNDFK��]�FDá��SHZQR�FL��PR*QD�M��SROHFLü�GR�XSUDZ\�
nawet�QDMEDUG]LHM�Z\PDJDM�F\FK�UR�OLQ��:HáQD�PLQHUDOQD�PR*H�]�SRZRG]HQLHP�
]DVW
SRZDü�Z�SURGXNFML�RJURGQLF]HM� WRUI�Z\VRNL��FR�QLHZ�WSOLZLH�SU]\F]\QL�VL
�
GR� RFKURQ\� WRUIRZLVN� ]DJUR*RQ\FK� QDGPLHUQ�� HNVSORDWDFM��� QD� FR� V]F]HJyOQ��
XZDJ
�]ZUDFD�Z�VZRLFK�G\UHNW\ZDFK�Viedliskowych Unia Europejska. Dla stwo-
U]HQLD�RSW\PDOQHJR�XNáDGX�VWRVXQNyZ�ZRGQR-powietrznych konieczne jest oczy-
ZL�FLH�XPLHM
WQH�VWHURZDQLH�QDZDGQLDQLHP�QD�SRGVWDZLH�FKDUDNWHU\VW\NL�SRWHn-
FMDá�ZRG\-ZLOJRWQR�ü�Z�SU]HG]LDOH�SRWHQFMDáX�ZRG\�RG���GR�–9,81 kPa. 

WNIOSKI 

1. =�SXQNWX�ZLG]HQLD�SRWU]HE�SURGXNFML�RJURGQLF]HM�Z�SRMHPQLNDFK�ZHáQD�
PLQHUDOQD�*URGDQ�FKDUDNWHU\]RZDáD�VL
�EDUG]R�GREU\PL�ZáD�FLZo�FLDPL�ZRGQR–
powietrznymi. W stanie pojemnikowej poMHPQR�FL�ZRGQHM��–�����N3D���SRGáR*H�
WR�XWU]\PXMH�EDUG]R�GX*��LOR�ü�wody (11,23 kgÂNJ–1���D�MHGQRF]H�QLH�LOR�ü�]DZDr-
tego powietrza (0,09 m3ÂP–3��MHVW�QLHPDO�UyZQD�ZDUWR�FL�JUDQLFznej. 
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2. 1D� SRGNUH�OHQLH� ]DVáXJXMH� IDNW�� *H� D*� ���� SHáQHM� SRMHPQR�FL� ZRGQHM�
ZHáQ\�VWDQRZL�ZRGD�QDMáDWZLHM�GRVW
SQD�GOD�UR�OLQ��RG�–0,98 do –9,81 kPa), czyli 
najcenniejsza kategoria wody w uprawie pojemnikowej. 

3. 3RGVWDZ�� RFHQ\� ZáD�FLZR�FL� ZRGQR-SRZLHWU]Q\FK� ZHáQ\� PLQHUDOQHM�
SRZLQQD� E\ü� SHáQD� FKDUDNWHU\VW\ND� SRWHQFMDá�ZRG\-ZLOJRWQR�ü� ]H� V]F]ególnym 
XZ]JO
GQLHQLHP�VWDQX�SRMHPQLNRZHM�SRMHPQR�FL�ZRGQHM��F]\Oi –0,98 kPa. 

4. :�ZHáQLH�PLQHUDOQHM�Z�SU]HG]LDOH�SRWHQFMDáX�RG�–0,98 kPa do –9,81 kPa 
QDVW
SXMH�JZDáWRZQD�]PLDQD�ZDUXQNyZ�ZRGQR-SRZLHWU]Q\FK�SROHJDM�FD�QD�QLe-
PDO�FDáNRZLW\P�RGZRGQLHQLX�SRGáR*D�Z�VWDQLH�SRWHnFMDáX�ZRG\�–9,81 kPa.  
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A bst ract .  A study was carried out on the water-and-air properties of rockwool GRODAN® 

Master. The paper presents a detailed discussion of those properties which have should be consid-
ered as very important for the estimation of the physical condition of the beds in containers. These 
are: full  water-capacity, container water capacity, i.e. the contents of water corresponding to the 
potential of –0.98 kPa, air content in the state of the container water capacity (–0.98 kPa), as well  as 
the  retention of easily available water, from –0.98 to –9.81 kPa. The rockwool under study was 
characterized by very good properties from the point of view of the need of garden production in 
containers: quite a considerable full water capacity – 12.40 kg kg-1, and, above all , an exceptionally 
high container water capacity – 11.23 kg kg-1. As for the air properties, the mineral wool should be 
also estimated in a positive way. Its air capacity in the state of box water capacity (–0.98 kPa) was 
0.09 m3 m-3, and so it was insignificantly lower than the criti cal value of 0.10 m3 m-3. It is possible to 
establish an ideal system of water and air relationship by suitable forming of the water potential in 
the bed of the rockwool.  

K eywords:  rockwool, water and air properties 
 


