
SUBSTRATOS EN VIVERISMO ECOLÓGICO  
 
Alfons Domínguez Gento 
Estació Experimental Agrària de Carcaixent 
Pda. Barranquet, s/n 46740 Carcaixent;  Tf: 96 243 04 00 
Correu @: esexag.carcaixent@agricutura.m400.gva.es 

 ���,1752'8&&,Ð1��
�'HILQLPRV�HO�VXEVWUDWR�HQ�WpUPLQRV�YLYHUtVWLFRV�FRPR�DTXHO�R�DTXHOORV�PDWHULDOHV�TXH�QRV�YDQ�D�VHUYLU�GH�VRSRUWH�\�DOLPHQWR�GH�OD�SODQWD�GXUDQWH�VX�GHVDUUROOR�LQLFLDO��/DV�UDtFHV�VXUJLUiQ�\�VH�GHVDUUROODUiQ�HQ�pO���+D\�SODQWDV�TXH�GH� IRUPD�QDWXUDO� JHUPLQDUtDQ� VREUH�KRMDV�HQ�GHVFRPSRVLFLyQ�� VREUH�DUHQD��VREUH� DUFLOODV� K~PHGDV�� R� VREUH� RWUDV� SODQWDV� YLYDV�� &DGD� XQD� QHFHVLWDUi� XQ� VXEVWUDWR�WRWDOPHQWH�GLVWLQWR��(V�SRU�HOOR�TXH��GHSHQGLHQGR�GH�OD�HOHFFLyQ�GH�ORV�PDWHULDOHV�HOHJLGRV�SDUD�KDFHU�HO�VXEVWUDWR�\�GH�VX�PDQHMR�SRVWHULRU��WHQGUHPRV�PD\RU�R�PHQRU�p[LWR�HQ�OD�QDVFHQFLD�GH�QXHVWUDV�SODQWDV�GH�YLYHUR���/D�SUiFWLFD�PiV�KDELWXDO�KR\�HQ�GtD��HV�DTXHOOD�HQ�OD�FXDO�HO�PDWHULDO�GH�SURSDJDFLyQ�VH�SRQGUi�D�JHUPLQDU�R�FUHFHU�VREUH�FRQWHQHGRUHV�UHOOHQRV�GHO�VXEVWUDWR�SRU�QRVRWURV�HOHJLGR��(VWH�HV�HO�FDVR�GH� OD�PD\RUtD�GH�KRUWDOL]DV�\�RUQDPHQWDOHV��KD\�HVSHFLHV�� VLQ�HPEDUJR��TXH�D~Q�QRV�HV�PiV� FyPRGR� VHPEUDUODV� HQ� YLYHUR� VREUH� HO� VXHOR�� FRPR� VRQ� DOJXQRV� IUXWDOHV� \� SODQWDV�IRUHVWDOHV�FDGXFLIROLDV���/D� WHQGHQFLD� DFWXDO� HV�� VLQ� GXGD�� D� UHDOL]DU� OD� SURGXFFLyQ� HQ� YLYHURV�� DEDQGRQDQGR� OD�SURGXFFLyQ�GH�VHPLOODV�\�SOiQWXODV�ORV�SURSLRV�DJULFXOWRUHV��\�D�VXEVWUDWRV�HVWiQGDU��D�EDVH�GH�YDULRV�FRPSRQHQWHV��SULQFLSDOPHQWH�GLYHUVRV�WLSRV�GH�WXUED��FRPSOHPHQWDGD�FRQ�IHUWLOL]DQWHV�PLQHUDOHV��DUHQD��SHUOLWD�������SDUD�REWHQHU�ODV�FDUDFWHUtVWLFDV�ItVLFDV�\�TXtPLFDV�GHVHDGDV���/D� DFWXDO� OHJLVODFLyQ� HXURSHD�GH� OD�$(�REOLJD� D�SDUWLU�GHO� DxR������D�REWHQHU� ORV�SODQWRQHV�VLJXLHQGR�ODV�QRUPDV�WpFQLFDV��(VWR�HV���

¾�'HEHUHPRV�XWLOL]DU�PDWHULDOHV�SDUD� VXEVWUDWRV�QDWXUDOHV��REWHQLGRV�\�PDQLSXODGRV�GH�IRUPD�QDWXUDO��
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�(O�UHVWR�GH�PDWHULDOHV�RUJiQLFRV�R�PLQHUDOHV�VH�SRGUiQ�XWLOL]DU�FRPR�FRPSOHPHQWRV��SHUR�QR�FRPR�EDVH�GH�ORV�VXEVWUDWRV��GHELGR�D�GLYHUVDV�FDUDFWHUtVWLFDV�GH�ORV�PLVPRV���3RVWHULRUPHQWH�� KD� VXUJLGR� XQ� SUR\HFWR� GH�PRGLILFDFLyQ� ������� GH� ORV�$QH[RV� ,,� \� ,9� GHO�FLWDGR�5HJODPHQWR��HQ�HO�FXDO��HQ�HO�VH�KD�DPSOLDGR�HO�OLVWDGR�HQ�ORV�PDWHULDOHV�GH�SURFHGHQFLD�\� REWHQFLyQ� QDWXUDO�� FRPR� VRQ� FLHUWDV� DUFLOODV� �YHUPLFXOLWD�� SHUOLWD�� ������ 3RU� RWUR� ODGR�� HO�FRPSRVW�SURYHQLHQWH�GH�UHVLGXRV�VyOLGRV�XUEDQRV��VLHPSUH�TXH�VH�HODERUH�D�SDUWLU�GH�GHVHFKRV�GRPpVWLFRV�VHSDUDGRV�HQ�IXQFLyQ�GH�VX�RULJHQ�\�FXPSODQ�RWUDV�HVSHFLILFDFLRQHV�GH�FDOLGDG�\�YLJLODGR�SRU�HO�RUJDQLVPR�GH�FRQWURO��WDPELpQ�SRGUtD�XWLOL]DUVH�FRPR�DFRPSDxDQWH�R�EDVH�GH�ORV�VXEVWUDWRV��VHJ~Q�ODV�UHFRPHQGDFLRQHV�TXH�GDUHPRV�PiV�DGHODQWH���3RU�OR�WDQWR��OD�PD\RUtD�GH�VXEVWUDWRV�TXH�SRGHPRV�HQFRQWUDU�HQ�OD�DFWXDOLGDG�HQ�HO�PHUFDGR��D� EDVH� GH� WXUEDV� \� HQULTXHFLGRV� FRQ� DERQRV� TXtPLFRV� DUWLILFLDOHV�� HVWDUiQ� WHUPLQDQWHPHQWH�SURKLELGRV�SDUD�VX�XVR�HQ�YLYHULVPR�HFROyJLFR���'H�FXDOTXLHU�IRUPD��HO�VXEVWUDWR�TXH�XWLOLFHPRV�GHEHUi�FXPSOLU�OD�QRUPDWLYD�HQ�HO�VHQWLGR�PiV�HVWULFWR�� 3HUR�� DGHPiV�� SDUD� VHU� UHVSHWXRVRV� FRQ� HO� HVStULWX� GH� HVWD� QRUPDWLYD��(VWR� YHQGUi�UHIOHMDGR�HQ�XQ�XVR�HFROyJLFDPHQWH�VRVWHQLEOH��HV�GHFLU��GHEHUtD�HVWDU�FRPSXHVWR�GH�PDWHULDOHV�UHQRYDEOHV�� FRQ�XQ� ULWPR�GH� H[WUDFFLyQ�TXH�SHUPLWD� VX�SHUGXUDELOLGDG�HQ�HO� HVSDFLR�\�HQ�HO�WLHPSR�� \� TXH� UHVSHWH� HO� HQWRUQR� GRQGH� HVWiQ� VLWXDGRV� R� DTXHO� D� GRQGH� YDQ� D� OOHJDU�� 3RU�VXSXHVWR�� FXDQWR�PiV�FHUFDQD� WHQJDPRV� OD� IXHQWH�GH�RULJHQ�GHO� VXEVWUDWR�GHO�YLYHUR��PHQRU�VHUi�HO�LPSDFWR�FDXVDGR���(VWRV� SULQFLSLRV� QR� VRQ� UHVSHWDGRV� SRU� WRGRV� ORV� PDWHULDOHV� QDWXUDOHV� TXH� HQ� SULQFLSLR�SRGUtDPRV�XVDU�HQ�YLYHULVPR�HFROyJLFR���(O�FDVR�PiV�YLVWRVR�HV�SUHFLVDPHQWH�HO�GH� OD� WXUED� �YpDVH�FXDGUR�GH� WH[WR�\�WDEOD���SULQFLSDO�VXEVWUDWR� GH� ORV� YLYHURV� DFWXDOHV�� SRVHH� VHULRV� SUREOHPDV� GH� UHQRYDFLyQ� �H[LVWH� XQD� JUDYH�GHVHFDFLyQ�\�PLQHUDOL]DFLyQ�GH�ODV�SULQFLSDOHV�WXUEHUDV�HXURSHDV��FDXVDGD�SRU�OD�VXELGD�JHQHUDO�GH�OD�WHPSHUDWXUD���FRPR�GH�UHVSHWR�DO�HQWRUQR��ODV�WXUEHUDV�VRQ�HFRVLVWHPDV�H[WUHPDGDPHQWH�IUiJLOHV��TXH�SXHGHQ�TXHGDU�PX\�DIHFWDGRV�SRU�OD�H[WUDFFLyQ�GH�WXUED���(Q�HVWH�PRPHQWR�HVWi�SHQViQGRVH�HQ�OD�SURKLELFLyQ�GH�HVWH�PDWHULDO���(O� SRUH[SiQ� �PDWHULDO� SOiVWLFR�� HV� RWUR� GH� ORV�SURGXFWRV� D� HYLWDU� HQ� HO� OLVWDGR�GH�PDWHULDOHV�SDUD�VXEVWUDWRV�HFROyJLFRV��
 
Tabla I: Materiales residuales y subproductos generados en diferentes actividades, susceptibles de 
ser utilizados como substratos (de M. Abad). 
 
ACTIVIDAD RESIDUO/SUBPRODUCTO 
Explotación agraria Compost usado de champiñones, paja, restos de podas y cosechas, etc. 
Explotación forestal Cortezas, serrín, virutas, residuos de corcho, mantill o, etc. 
Explotación ganadera Estiércoles, galli naza, purines, pieles, pelos, lana, etc. 
Explotación minera y construcción Estériles del carbón, tierras, arenas, tierra volcánica, etc. 
Industria agroalimentaria Cascarill a de arroz, fibra de coco, orujos de uva y aceituna, residuos de 

café y cacao, etc. 
Industria siderúrgica Escoria cristalizada de alto horno. 
Industria textil  Algodón, fibras acrílicas, lana, etc. 
Núcleos urbanos Lodos de depuradoras de aguas, R.S.U., restos de poda de jardines, etc. 

�
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(V�SRU�HOOR��TXH�HQ�QXHVWUD�(VWDFLyQ�([SHULPHQWDO�FRPR�HQ�RWURV�FHQWURV�VH�HVWiQ�DEULHQGR�OtQHDV�GH�LQYHVWLJDFLyQ�SDUD�EXVFDU�VXVWLWXWRV�HIHFWLYRV�D�OD�WXUED���3RU� WRGR� OR� FRPHQWDGR�� HQ� YLYHULVPR� HFROyJLFR� WHQGUtD�PiV� VHQWLGR� XWLOL]DU� ORV� UHVLGXRV� R�VXESURGXFWRV� TXH� WHQJDPRV� PiV� FHUFDQRV� DO� YLYHUR�� 3RU� HMHPSOR�� UHVLGXRV� GH� DFWLYLGDGHV�DJURDOLPHQWDULDV� �FDVFDULOOD� GH� DUUR]� R� FHUHDOHV�� RUXMR� GH� XYD�� ILEUD� GH� FRFR������� R� UHVWRV� GH�FRVHFKDV� \� UHVLGXRV� FRPSRVWDGRV�� 6LHPSUH� KDEUHPRV� GH� WHQHU� FODUDV� ODV� FDUDFWHUtVWLFDV� GHO�PDWHULDO�TXH�XWLOLFHPRV��SXHV�HV�LPSRUWDQWH�SDUD�HO�GHVDUUROOR�HTXLOLEUDGR�GH�ODV�SODQWDV������

�

EL CASO PARTICULAR DE LA TURBA 
 
La turba es un producto que se extrae de las turberas, ecosistemas singulares que 
sufren una degradación muy grave debido al impacto de la extracción, siendo así un 
proceso no compatible con el espíritu del Reglamento de la AE. En la tabla siguiente 
se puede observar los estados donde se obtienen y el alto ritmo de extracción (siendo 
un recurso no sostenible). 
 
Las turberas ácidas de esfagnos y las turberas calcáreas, están en la li sta de hábitats 
naturales en degradación de la Directiva Hábitats 92/43/CEE del Consejo (de 2 de 
mayo de 1992), relativa a la conservación de los hábitats naturales y de la fauna y 
flora silvestres. Estos ecosistemas son elevadamente frágiles, y mantienen a su vez 
numerosas especies silvestres gravemente amenazadas. 
 
La citada Directiva es la base creadora de la Red Natura 2000, en la que todos los 
países de la UE deben incluir un sistema de espacios naturales protegidos que 
constituyen las ZEC (zonas especiales de conservación), cuya prioridad es la 
conservación, como su propio nombre indica. Entre ellas deben incluirse los hábitats 
que considera prioritarios la Directiva (caso de distintas turberas). 
 
La extracción de la turba, lejos de rejuvenecer las turberas, destruye el hábitat en sí y 
crea problemas de oligotrofía que impiden que se puedan mantener o recuperar las 
especies que viven en ellas. 
 
Debemos, pues, potenciar la sustitución de las turbas (aunque su procedencia no 
provenga de la UE) por otros productos orgánicos igualmente válidos para viverismo. 
 
En estos momentos existen experiencias positivas con sustitutos de la turba, como 
son la fibra de coco y otros materiales orgánicos, y que están más en consonancia con 
la normativa (por otro lado, además, se recuperan residuos orgánicos). 
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Tabla II. Producción anual de turba para uso agrícola en los principales estados productores 
(década 1970-1980), y superfície estimada de las turberas con profundidad superior a 30 cm (de M. 
Abad et al.). 
 

ESTADO PRODUCCIÓN ANUAL (mill ones de m3) SUPERFÍCIE (miles de Km2) 
Antigua URSS 300 1500 
Alemania 6 11,1 
China 4 34,8 
EEUU 1,6 402 
Reino Unido 1,5 15,8 
Canadá 1,1 1700 
Irlanda 1,1 11,8 
Suecia 0,8 70 
Polonia 0,8 13,5 
Finlandia 0,7 104 

�
�
���&$5$&7(5Ì67,&$6�35,1&,3$/(6�'(�/26�68%675$726���&RPR��SRU�OR�JHQHUDO��OD�SODQWD�VH�YD�D�VHPEUDU�HQ�FRQWHQHGRU��HO�YROXPHQ�SDUD�HO�GHVDUUROOR�UDGLFXODU� HV� OLPLWDGR�� PLHQWUDV� TXH� ODV� WpFQLFDV� DFWXDOHV� GH� YLYHULVPR� VXHOHQ� SURYRFDU� XQD�PD\RU� WUDQVSLUDFLyQ� D� OD� SODQWD�� 6HUi�PX\� LPSRUWDQWH�� SXHV�� DYHULJXDU� ODV� FDUDFWHUtVWLFDV� GHO�VXEVWUDWR�FRPR�OD�FDQWLGDG�GH�QXWULHQWHV�TXH�DSRUWDUi�\�VX�FDSDFLGDG�GH�UHWHQFLyQ�GH�HVWRV��OD�FDQWLGDG�GH�DJXD�TXH�UHWHQJD�\�GHMH�D�GLVSRVLFLyQ�GH�OD�SODQWD��DVt�FRPR�OD�DLUHDFLyQ�SDUD�TXH�OD�SODQWD�GHVDUUROOH�XQ�YROXPHQ�UDGLFXODU�\�DpUHR�VXILFLHQWH�\�VDQR���$Vt�SXHV��KDEUHPRV�GH�FRQRFHU�ODV�SURSLHGDGHV�TXH�UHIHULPRV�D�FRQWLQXDFLyQ���
�����3URSLHGDGHV�ItVLFDV��
����&DSDFLGDG�GH�UHWHQFLyQ�GH�DJXD���+D� GH� WHQHU� XQD� HOHYDGD� FDSDFLGDG� GH� UHWHQFLyQ� GH� DJXD�� SHUR� HQ� IRUPD� DVLPLODEOH� R�IiFLOPHQWH�GLVSRQLEOH��7DPELpQ�HV�LPSRUWDQWH�XQ�EXHQ�YROXPHQ�GH�DJXD�GH�UHVHUYD��SDUD�FDVRV�GH�QHFHVLGDG���/D� GLVSRQLELOLGDG� GHO� DJXD� \� DLUH� HV�PX\� LPSRUWDQWH� GHELGR�� FRPR� \D� VH� KD� FRPHQWDGR�� DO�SHTXHxR�YROXPHQ�GH�DOYpROR��TXH�FRQOOHYD�XQD�HOHYDGD�FRQFHQWUDFLyQ�GH�UDtFHV�FRQ�XQD�DOWD�GHPDQGD� GH� R[tJHQR� \� HOLPLQDFLyQ� GH� DQKtGULGR� FDUEyQLFR�� SDUD� PDQWHQHU� ODV� QHFHVLGDGHV�UHTXHULGDV�SRU�OD�SODQWD���$Vt��XQ�EXHQ�VXEVWUDWR�GHEH� WHQHU�HQWUH�XQ���������GH�DJXD�DVLPLODEOH��\�GH�XQ��������GH�DJXD�GH�UHVHUYD������6XPLQLVWUR�GH�DLUH��3RURVLGDG���/DV� UDtFHV� QR� DEVRUEHQ� ELHQ� HO� DJXD� QL� FUHFHQ� VL� QR� WLHQHQ� XQD� R[LJHQDFLyQ� DGHFXDGD��'HEHPRV�FRQWDU�FRQ�XQ�VXEVWUDWR�GH�VXILFLHQWH�VXPLQLVWUR�GH�DLUH��TXH�YHQGUi�GDGR�SRU�XQD�HOHYDGD�SRURVLGDG��REWHQLGD�D�WUDYpV�GH�ODV�GHQVLGDGHV�UHDO�\�DSDUHQWH����(O�HVSDFLR�SRURVR�WRWDO�GHEH�GH�VHU�PD\RU�GHO�������PLHQWUDV�TXH�OD�FDSDFLGDG�GH�DLUHDFLyQ��TXH� HVWi� UHODFLRQDGD� FRQ� OD� FDQWLGDG� GH� PDFURSRURV�� KD� GH� HVWDU� HQWUH� HO� �������� �QXQFD�PHQRV�GHO��������
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�/D� IRUPD� GH� REWHQHU� ORV� SDUiPHWURV� GH� DLUHDFLyQ� \� FDSDFLGDG� GH� UHWHQFLyQ� GH� DJXD� HV� OD�VLJXLHQWH���
• (O� YROXPHQ� GHO� PDWHULDO� VyOLGR� VH� FRQVLJXH� UHVWDQGR� GH� ���� HO� SRUFHQWDMH� GH� OD�SRURVLGDG�WRWDO��
• (O�SRUFHQWDMH�GH�YROXPHQ�GH�DLUH�VH�REWLHQH�GH�OD�GLIHUHQFLD�HQWUH�OD�SRURVLGDG�WRWDO�\�HO�YROXPHQ�GH�DJXD�PHGLR�D�OD�WHQVLyQ�GH����FP��
• (O� SRUFHQWDMH� GH� YROXPHQ� GH� DJXD� IiFLOPHQWH� DVLPLODEOH� VH� REWLHQH� GH� OD� GLIHUHQFLD�HQWUH�HO�YROXPHQ�GH�DJXD�PHGLR�D� OD� WHQVLyQ�GH����FP�\�DTXHOOD�FXDQGR�DXPHQWD� OD�WHQVLyQ�D����FP��
• (O�SRUFHQWDMH�GH�YROXPHQ�GH� DJXD�GH� UHVHUYD� VH�REWLHQH�GH� OD�GLIHUHQFLD�GH�HQWUH�HO�YROXPHQ�GH�DJXD�PHGLR�D�OD�WHQVLyQ�GH����FP�\�HO�YROXPHQ�GH�DJXD�PHGLR�D�OD�WHQVLyQ�GH�����FP������7H[WXUD��+D�GH�VHU�XQD�WH[WXUD�ILQD��KRPRJpQHD��PDQHMDEOH�\�TXH�VH�SXHGD�PH]FODU�FRQ�IDFLOLGDG��1R�SRGHPRV� XVDU� VXEVWUDWRV� JUXHVRV�� HQ� ORV� TXH� OD� VHPLOOD� WHQJD� GLILFXOWDGHV� GH� JHUPLQDFLyQ� \�FUHFLPLHQWR������'HQVLGDG�DSDUHQWH���'HEH� WHQHU� XQD� EDMD� GHQVLGDG� DSDUHQWH� �DTXHOOD� HQ� OD� TXH� FRQWDPRV� FRQ� ORV� PLFUR� \�PDFURSRURV���GHELGR�D�TXH�GH�HVWD�IRUPD�VHUi�PiV�OLJHUR��IDFLOLWDQGR�HO�WUDQVSRUWH�\�PDQHMR�GH�ODV� EDQGHMDV� R�PDFHWDV�� DXQTXH� WDPSRFR� LQWHUHVD� TXH� SDUD� SODQWDV� GH�PD\RU� SRUWH� SXHGDQ�YROFDU�FRQ�IDFLOLGDG���(O�YDORU�DGHFXDGR�SXHGH�HVWDU�HQWUH�����������J�FP��DXQTXH�SDUD�SODQWDV�SHTXHxDV�\�EDQGHMDV�JUDQGHV��KRUWtFRODV���GHEHPRV�WHQHU�YDORUHV�GH�PHQRV�GH�����J�FP������(VWDELOLGDG���(O� VXEVWUDWR� GHEH� VHU� HVWDEOH� ItVLFDPHQWH�� SDUD� QR� WHQHU� SUREOHPDV� GH� FRQWUDFFLRQHV� R�KLQFKD]RQHV��R�DSHOPD]DPLHQWRV�GHO�VXEVWUDWR������0RMDELOLGDG���(V�OD�FDSDFLGDG�GH�UHVWDEOHFHU�R�DVLPLODU�HO�DJXD�XQD�YH]�VH�KD�GHVHFDGR�HO�VXEVWUDWR��'HEH�VHU�FDSD]� GH� YROYHU� D� UHFXSHUDU� HO� DJXD� FRQ� IDFLOLGDG��(O� WLHPSR�Pi[LPR�HQ� UHVWDEOHFHUVH�GHEH�HVWDU�SRU�GHEDMR�GH� ORV���PLQXWRV��/D� WXUED� WLHQH�XQ�JUDQ�SUREOHPD�GH�PRMDELOLGDG�� OR�FXDO�KDFH�TXH�DO�VHFDUVH�VHD�PX\�GLItFLO�YROYHUOD�D�KXPHGHFHU��
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Tabla II. Características físicas de los principales tipos de materiales utilizados en la elaboración de 
substratos (a partir de M.C. Cid, 1993, y M. Abad et al.). 
 

MATERIALES TIPO dens. real 
(g/ml) 

dens. 
ap. 

(g/ml) 

Por. T. 
(% vol) 

Vol. aire 
(% vol) 

Ag. asim. 
(% vol) 

ÓPTIMO --- 1,4-2,0 ����� >85 20-30 20-30 
Fresca 1,3 0,07 95 40 15 FIBRA DE 

COCO Compost. 1,5 0,05 96 34 21 
Fresca 1,4-1,5 0,16 89 38 18 RESIDUOS 

FORESTAL. Compost. 1,1-2,3 0,16-0,3 88 37-59 6-10 
Brutas 0,6-2,3 0,04-0,07 96 22-72 8-35 
Rubias 0,8-1,6 0,05-0,1 94 40-70 15-30 

TURBAS DE 
SPHAGNUM 

Negras 1-2,8 0,12-0,2 80-88 4,5-10 36-40 
0,2 mm ∅  2,4 0,12 95 41 1-5 VERMICULITA 
3-8 mm ∅  2,5 0,1 96 53 1-2 

PERLITA --- 2,4 0,12 95 73 5-6 
ARENA Fina 2,6 1,3-1,6 40-45 20-25 16 

POREXPAN --- --- 0,05-0,1 90-95 40-80 6-16 
PICON Hidrófugo 2,5-3 0,6-1,1 70-75 55-60 5-6 

2,45 0,15 94 64 1-5 LANA DE ROCA 
(Grodan) 

Hidrófugo 
Hidrófugo 2,75 0,07-0,15 90-96 4-40 --- 

��
�����SURSLHGDGHV�TXtPLFDV�R�ItVLFR�TXtPLFDV��
����&DSDFLGDG�GH�UHWHQFLyQ�GH�QXWULHQWHV���(V� OD�FDSDFLGDG�TXH�WLHQH�HO�VXEVWUDWR�GH�DEVRUEHU� ORV�QXWULHQWHV�HQ�VX�FRPSOHMR�GH�FDPELR��PLGLpQGRVH� SRU� OD� &DSDFLGDG� GH� ,QWHUFDPELR� &DWLyQLFR� �&,&��� H[SUHVDGD� HQ� PHT����� J��9DORUHV�HQWUH����\����PHT�����J�VRQ�LGyQHRV�SDUD�XQ�VXEVWUDWR������)HUWLOLGDG�GHO�VXEVWUDWR���+D� GH� WHQHU� VXILFLHQWH� QLYHO� GH� QXWULHQWHV� DVLPLODEOHV�� (Q� YLYHULVPR� HFROyJLFR� HVWH� SXQWR�DOFDQ]D� XQD� LPSRUWDQFLD� YLWDO�� \D� TXH� QR� SRGUHPRV� DSRUWDU� IiFLOPHQWH� RWURV� QXWULHQWHV�UiSLGDPHQWH�DVLPLODEOHV���(O�QLWUyJHQR�GHEH�HVWDU�HQ�VX�IRUPD�LQRUJiQLFD�FRPR�QtWULFD�SUHIHUHQWHPHQWH��GHELGR�D�TXH�OD�IRUPD�DPRQLDFDO�SRGUtD�FDXVDU�ILWRWR[LGDG��HQWUH�XQRV�YDORUHV�GH��������PJ�O�GH�VXEVWUDWR��(O�IyVIRUR�KD�GH�HVWDU�HQWUH�������PJ�O��HO�SRWDVLR�HQWUH��������PJ�O�\�HO�PDJQHVLR�HQWUH�������PJ�O������6DOLQLGDG���(V�RWUR�GH�ORV�SXQWRV�LPSRUWDQWHV��GDGD�OD�ILWRWR[LFLGDG�DO�WHQHU�ODV�UDtFHV�XQ�HVSDFLR�UHGXFLGR���/DV�FHQL]DV�GHEHUiQ� WHQHU�XQ�YDORU� LQIHULRU�DO������HQ�P�V��HQ�DTXHOORV�VXEVWUDWRV�TXH�VHDQ�RUJiQLFRV���



A. Domíngez: Substratos en viverismo ecológico 

 7 

/D�FRQGXFWLYLGDG�HOpFWULFD�GHEHUi�HVWDU�FRPSUHQGLGD�HQWUH�XQRV�YDORUHV�GH�����������G6�P��D���� �&��� 7RGR� OR� TXH� VREUHSDVH� ORV� ����P6�FP� �D� ��� �&�� FRUUH� HO� ULHVJR� GH� VHU� ILWRWy[LFR��GHSHQGHUi�GH�VX�FDSDFLGDG�GH�UHWHQFLyQ�GH�VDOHV�������S+���(O�VXEVWUDWR�KD�GH�WHQHU�XQ�S+�DGHFXDGR�\�XQD�HOHYDGD�FDSDFLGDG�WDPSyQ��SUHILULpQGRVH�XQ�S+�QHXWUR�R�OLJHUDPHQWH�iFLGR��GH�PRGR�TXH�QR�EORTXHH�HOHPHQWRV��\�QHXWUDOLFH�QXHVWUD�DJXD��TXH� VXHOH� VHU� GXUD��� 1R� REVWDQWH�� FDGD� SODQWD� WHQGUi� XQDV� QHFHVLGDGHV� FRQFUHWDV� TXH�GHEHUHPRV�FRQRFHU������9HORFLGDG�GH�GHVFRPSRVLFLyQ���'HEH� WHQHU� XQD� SHTXHxD� YHORFLGDG� GH� GHVFRPSRVLFLyQ�� GH� PRGR� TXH� QR� YDUtHQ� ODV�SURSLHGDGHV�GHO�VXEVWUDWR�PLHQWUDV�HVWi�HQ�HO�YLYHUR��
 
Tabla III. Características químicas de los principales tipos de materiales utilizados 
para elaborar substratos (a partir de datos propios, M.C. Cid, 1993 y M. Abad et 
al.). 
 

MATERIAL TIPO C/N pH 
 

CE mS/cm 
(20°C) 

CIC 
meq/100 g 

ÓPTIMO --- 20-40 5,3-6,5 0,151-0,5 >20 
Fresca  5,8 0,6 100 FIBRA DE 

COCO 3-4 años 73-188 6 0,1-0,075 150 
Frescos  5,5 0,25 40-50 RESIDUOS 

FORESTALES Compostados 47 6,5 0,5 75-100 
Poco descomp.  3,5-4 --- 110-130 
Liger. descomp.  2,5-3,5 0,05-0,120 130-150 

 
TURBAS DE 
SPHAGNUM Muy descomp. 50 2,5-3,5 0,06-0,180 130-150 

COMPOST EEA Residuos agr. descomp. 12-14 6,8-7,9 2,21-2,48 56-67 
CÁSC. ARROZ Molida (4 finuras) 82-119 7-7,5   
VERMICULITA --- --- 7,5-8 --- 100-150 

PERLITA --- --- 6,8-7 --- Inap. 
ARENAS --- 10 6,5-7,5 Variable Inap. 

POREXPAN --- --- 7 Inap. Inap. 
Basálticos (picón) --- 7-8 150-400 5-30 PIROCLASTOS 

 Pómez alter. (zahorra) --- 7,5-8,5 Variable 25-50 
 �
�����2WUDV�SURSLHGDGHV��
�2WUDV�SURSLHGDGHV�LPSRUWDQWHV�SXHGHQ�VHU���� (VWDU� H[HQWR� GH� VHPLOODV� \� SDWyJHQRV�� OR� FXDO� QR� TXLHUH� GHFLU� TXH� GHEDPRV� WHQHU� XQ�VXEVWUDWR� FRPSOHWDPHQWH� HVWpULO� �WDO� FRPR� VH� FRQRFH� HQ� DJULFXOWXUD� FRQYHQFLRQDO��� 'H�KHFKR��ORV�PHMRUHV�FRPSRUWDPLHQWRV�HQ�YLYHULVPR�HFROyJLFR�ORV�WHQHPRV�FXDQGR�XQR�GH�ORV� FRPSRQHQWHV� GH� OD� PH]FOD� HV� HO� FRPSRVW�� HQ� HO� TXH� KD� KDELGR� XQD� SDVWHXUL]DFLyQ�
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�HOLPLQD�DVt�VHPLOODV�\�PXFKRV�SDWyJHQRV���SHUR�FRQWLHQH�D~Q�HVSRUDV�GH�PLFURRUJDQLVPRV�~WLOHV�\�RWURV�VHUHV�YLYRV���� 1R� WHQHU� VXVWDQFLDV� ILWRWy[LFDV�� $OJXQRV� GH� ORV� VXEVWUDWRV� SXHGHQ� FRQWHQHU� VXVWDQFLDV�QHJDWLYDV�� FRPR� ORV� IHQROHV� HQ� FLHUWRV� UHVLGXRV� IRUHVWDOHV� �SURYHQLHQWHV� GH� FRQtIHUDV��� R�DOJXQRV�UHVWRV�GH�SODQWDV�TXH�SXHGHQ�SURGXFLU�DOHORSDWtDV���� 5HSURGXFLELOLGDG�\�GLVSRQLELOLGDG��(V�LPSRUWDQWH�TXH�WHQJDPRV�XQ�PDWHULDO�KRPRJpQHR�\�GLVSRQLEOH� D� ODUJR� SOD]R�� TXH� QR� QRV� IDOOH� HO� VXPLQLVWUR� R� FDPELH� IiFLOPHQWH� GH�SURSLHGDGHV�GH�XQDV�SDUWLGDV�D�RWUDV���� %DMR� FRVWH�� (O� PtQLPR� SRVLEOH�� VLQ� GHMDU� GH� WHQHU� HQ� FXHQWD� ODV� H[WHUQDOLGDGHV�PHGLRDPELHQWDOHV� \� VRFLDOHV� �SRWHQFLDU� ODV� HFRQRPtDV� GH� EDMD� HVFDOD� \� ORFDOHV�� OD�FRQWDPLQDFLyQ�GHO�WUDQVSRUWH��HWF������ +D�GH�VHU�IiFLO�GH�SUHSDUDU�\�PDQHMDU�� OLJHUR�GH�SHVR�\�SHUIHFWDPHQWH�PLVFLEOH�FRQ�RWURV�PDWHULDOHV���� 7DPELpQ�GHEH�WHQHU�EXHQD�UHVLVWHQFLD�D�FDPELRV�H[WHUQRV��WHPSHUDWXUD��KXPHGDGHV���������
��� &$5$&7(5Ì67,&$6� '(� /26� 35,1&,3$/(6� 68%675$726� 3$5$�
9,9(5,602�(&2/Ð*,&2��
�3RGHPRV�FODVLILFDU�ORV�VXEVWUDWRV�VHJ~Q�VX�FRPSRVLFLyQ���

• 2UJiQLFRV�� WXUED�� FRPSRVW�� ILEUD� GH� FRFR�� UHVLGXRV� IRUHVWDOHV�� VHUUtQ�� FDVFDULOOD� GH�DUUR]��RUXMRV�����
• ,QRUJiQLFRV��DUHQD��URFDV�YROFiQLFDV��DUFLOODV��PLQHUDOHV�QDWXUDOHV������(O� SROLHVWLUHQR� H[SDQGLGR� �FRQRFLGR� FRPR�SRUH[SDQ�� VHUtD� XQ�PDWHULDO� RUJiQLFR� GH� VtQWHVLV��SOiVWLFR���TXH�IXQFLRQDUtD�FRPR�XQ�LQRUJiQLFR��1R�HV�PX\�GHVHDEOH�HQ�YLYHULVPR�HFROyJLFR��GDGR�HO�SRWHQFLDO�FRQWDPLQDQWH�GHO�SOiVWLFR��DO�GHVHFKDUVH�R�DO�IDEULFDUVH���WHQLHQGR�VXVWLWXWRV�SHUIHFWDPHQWH�YiOLGRV��FRPR�OD�SHUOLWD�R�OD�]HROLWD���$GHPiV�GH� OD�GLIHUHQFLD�GH�FRPSRVLFLyQ�HQWUH�XQRV�\�RWURV��SRGHPRV� LQFOXLU�RWUDV�FRPR� OD�DFWLYLGDG�TXtPLFD��GDGD�SRU�OD�FDSDFLGDG�GH�LQWHUFDPELR�FDWLyQLFR��TXH�VyOR�VH�VXHOH�GDU�HQ�ORV�SULPHURV�� $XQTXH� HQ� HVWR� KD\� H[FHSFLRQHV�� SRU� HMHPSOR� OD� FDVFDULOOD� GH� DUUR]� SRVHH� XQD�FDSDFLGDG�GH�LQWHUFDPELR�EDMD��PLHQWUDV�TXH�OD�YHUPLFXOLWD��VLOLFDWR��WLHQH�XQD�HOHYDGD�&�,�&���9DPRV� D� KDFHU� XQ� UHSDVR� D� ORV� PiV� FRPXQHV� H� LQWHUHVDQWHV� GHVGH� HO� SXQWR� GH� YLVWD� GHO�YLYHULVPR�HFROyJLFR���

�����6XEVWUDWRV�RUJiQLFRV��
�6RQ�OD�EDVH�GH�ODV�PH]FODV�TXH�SRGHPRV�KDFHU�HQ�YLYHULVPR�HFROyJLFR��GDGD�OD�LPSRUWDQFLD�\D�FRPHQWDGD�GH�OD�ULTXH]D�\�OD�FDSDFLGDG�GH�UHWHQFLyQ�GH�QXWULHQWHV���3RGHPRV�HQFRQWUDU� VXESURGXFWRV�\�PDWHULDOHV�~WLOHV�HQ� ODV� DFWLYLGDGHV�DJUtFRODV�\�JDQDGHUDV��FRPSRVW� GH� FRVHFKDV�� UHVWRV� GH� SRGD�� HVWLpUFROHV�� FHQL]DV������� HQ� IRUHVWDOHV� �VHUUtQ�� YLUXWDV��WLHUUD�GH�ERVTXH�� UHVLGXRV�IRUHVWDOHV�FRPSRVWDGRV��FHQL]DV�������HQ� OD� LQGXVWULD�DJURDOLPHQWDULD�
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�FDVFDULOOD�GH�DUUR]��ILEUD�GH�FRFR��RUXMRV�GH�XYD�\�DFHLWXQD��UHVLGXRV�GH�FDIp��FDFDR�������VLHPSUH�\�FXDQGR�WRGRV�ORV�PDWHULDOHV�FXPSODQ�ODV�HVSHFLILFDFLRQHV�GH�OD�QRUPDWLYD�HXURSHD�GH�OD�$(���$��785%$�
�6H�IRUPDQ�SRU�GHVFRPSRVLFLyQ�SDUFLDO�GH� OD�YHJHWDFLyQ�GH�]RQDV�K~PHGDV�R�SDQWDQRVDV��HQ�PHGLRV�DQDHUyELFRV�\��JHQHUDOPHQWH��iFLGRV���$Vt�� HV� XQD� PH]FOD� GH� UHVWRV� YHJHWDOHV� \� PDWHULD� RUJiQLFD� HQ� GLYHUVRV� HVWDGRV� HQ�GHVFRPSRVLFLyQ��([LVWHQ� GLYHUVRV� WLSRV� GH� WXUEDV�� VHJ~Q� VX� OXJDU� GH� IRUPDFLyQ� \�� GHELGR� D�HOOR��ODV�FDUDFWHUtVWLFDV�GHO�HQWRUQR�\�OD�YHJHWDFLyQ�TXH�OD�IRUPDURQ��ODV�WXUEHUDV�GH�]RQDV�DOWDV�R�GH�6SKDJQXP��GH�UHJLRQHV�IUtDV��ROLJRWUyILFDV��iFLGDV�\�GH�FRQWHQLGR�EDMR�HQ�FHQL]DV���ODV�GH�]RQDV�EDMDV��GH�]RQDV�FiOLGDV��HXWUyILFDV��QHXWUDV�\�GH�PD\RU�FRQWHQLGR�HQ�QXWULHQWHV��\�ODV�GH�WUDQVLFLyQ��LQWHUPHGLDV����/DV� PiV� XWLOL]DGDV�� GHELGR� D� VX� DEXQGDQFLD� \� FDUDFWHUtVWLFDV�� VRQ� ODV� GH� 6SKDJQXP��SURYHQLHQWHV�GH�\DFLPLHQWRV�QRUGHXURSHRV��DPHULFDQRV�\�DVLiWLFRV���TXH�SRGHPRV�FODVLILFDU�D�VX�YH]�HQ�����7XUEDV�UXELDV��PiV�ILEURVDV��FRORU�URML]R��JUDQ�WDPDxR�GH�SRURV��PD\RU�DLUHDFLyQ����������GH�SRURVLGDG�WRWDO���FRQ�HO���������V�P�V��GH�0�2��6X�FDSDFLGDG�GH�DEVRUFLyQ�GH�DJXD�VXHOH�VHU�GH�����������J�����J�GH�WXUED��6X�&,&�VH�FLIUD�HQ���������PHT�����J�� OR�FXDO�WLHQH�XQ�EXHQ�HIHFWR�WDPSyQ��&�� ������������ 7XUEDV� QHJUDV�� GH� FRORU� QHJUR�� PiV� HYROXFLRQDGDV�� GH� &,&� PD\RU� �PiV� QXWULHQWHV��� PiV�UHWHQFLyQ�GH�DJXD��FRQ�XQ������V�P�V��GH�0�2���VRQ�VRPHWLGDV�D�FRQJHODFLyQ�SDUD�PHMRUDU�VXV�SURSLHGDGHV�ItVLFDV��6X�UHWHQFLyQ�GH�DJXD�HV�GH���������J�����J�GH�WXUED���/D� WXUED� FRQWLHQH� iFLGRV� K~PLFRV� \� UHJXODGRUHV� GHO� FUHFLPLHQWR� YHJHWDO� TXH� LQIOX\HQ�SRVLWLYDPHQWH��HV�OLJHUD��GHQVLGDG�DSDUHQWH�HQWUH������\������J�FF��\�VH�PH]FOD�FRQ�IDFLOLGDG��3UHVHQWD� XQD� PLFURIORUD� SRFR� DFWLYD�� SHUR� QR� HV� ELROyJLFDPHQWH� LQDFWLYD� �&�� �� ������� 1R�REVWDQWH��QR�WRGDV�VRQ�LJXDOHV��SXGLHQGR�YDULDU�VHJ~Q�VX�SURFHGHQFLD���4XL]iV� VXV� PD\RUHV� LQFRQYHQLHQWHV�� DSDUWH� GH� ODV� FRQVLGHUDFLRQHV� HFROyJLFDV� UHDOL]DGDV�DQWHULRUPHQWH�� VRQ� VX� EDMR� FRQWHQLGR� HQ� QXWULHQWHV� �OR� FXDO� REOLJD� D� IHUWLOL]DUOD� FRQ�FRPSOHPHQWRV��� \� VX� EDMD�PRMDELOLGDG��8QD� YH]� WLHQH� XQ� FRQWHQLGR� EDMR� HQ� DJXD�� HV� GLItFLO�YROYHUOD�D�KXPHGHFHU���%��5(6,'826�)25(67$/(6��7,(55$�'(�%2648(��
�7DPELpQ�FRQRFLGD�FRPR�PDQWLOOR�IRUHVWDO��(VWi�FRQVWLWXLGD�SRU�UHVWRV�RUJiQLFRV�GH�GLYHUVRV�WDPDxRV��6H�SXHGH�HPSOHDU�GLUHFWDPHQWH�R�VRPHWLpQGROR�D�XQ�SURFHVR�GH�FRPSRVWDMH��OR�FXDO�HV�PiV�UHFRPHQGDEOH���7LHQH�XQD�GHQVLGDG�DSDUHQWH�EDMD�GHO�RUGHQ�GH�����J�FF��OLJHUD���SRURVLGDG�FHUFDQD�DO�������FRQ� EXHQD� DLUHDFLyQ� \� UHWHQFLyQ� GH� DJXD� IiFLOPHQWH� DVLPLODEOH�� (O� FRQWHQLGR� HQ� PDWHULD�RUJiQLFD�HV�GHO�������6X�S+�VXHOH�VHU�OLJHUDPHQWH�iFLGR��������VX�FRQGXFWLYLGDG�PHGLD����������P6�FP��6X�&,&�VXHOH�HVWDU�HQWUH��������PHT�����J���'HSHQGLHQGR�GH�VX�RULJHQ�VXV�FDUDFWHUtVWLFDV�SXHGHQ�YDULDU�PXFKR��\�HQFRQWUDUQRV�VXVWDQFLDV�ILWRWy[LFDV��IHQROHV�GH�OD�FRQtIHUDV���HOHYDGD�VDOLQLGDG��S+�EDMR��WLHUUD�GH�EUH]R��FRQ�S+����R�HVFDVH]�GH�QXWULHQWHV��WLHUUD�GH�EUH]R���
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�/D�WLHUUD�GH�EUH]R��SDUD�HVSHFLHV�FDOFtIXJDV��GHELGR�D�VX�EDMR�S+��R�ORV�PDQWLOORV�GH�KRMDV���GH�SLQR��GH�KD\D��GH�FDUUDVFD��GH�DOJDUURER������VRQ�FDVRV�SDUWLFXODUHV�GH�HVWH�WLSR�GH�VXEVWUDWRV��7LHQHQ�EXHQDV�SURSLHGDGHV�GH�UHWHQFLyQ�GH�DJXD��SRURVLGDG�\�HVFDVD�SURSRUFLyQ�GH�QXWULHQWHV���&��5(6,'826�$*5Ì&2/$6�2�*$1$'(526��&203267���$�WUDYpV�GH�XQ�SURFHVR�GH�FRPSRVWDMH��WRGRV�DTXHOORV�UHVWRV�GH�FRVHFKDV��GH�SRGD��HVWLpUFROHV��SXULQHV�� SHORV�� HWF��� SRGHPRV� FRQYHUWLUORV� HQ�XQ� VXEVWUDWR�~WLO� WDPELpQ�SDUD�QXHVWUR�YLYHUR��3RU�OR�JHQHUDO�VH�KDEUi�GH�WDPL]DU�SDUD�FRQVHJXLU�HO�WDPDxR�GH�SDUWtFXODV�TXH�QRV�LQWHUHVH���3DUHFLGR�DO�DQWHULRU�HQ�FXDQWR�D�SURSLHGDGHV�� WLHQH�XQ�DOWR�FRQWHQLGR�HQ�QXWULHQWHV��VLHPSUH�TXH�VH�KDJD�HQ�EXHQDV�FRQGLFLRQHV���OR�FXDO�OR�FRQYLHUWH�HQ�XQR�GH�ORV�FDQGLGDWRV�FRQ�PD\RUHV�SRVLELOLGDGHV� HQ� QXHVWUDV� PH]FODV� GH� YLYHUR� HFROyJLFR�� 6X� &,&� VXHOH� HVWDU� HQWUH� �������PHT�����J��HO�FRQWHQLGR�GH�0�2��HQWUH���������V�P�V���\�XQD�UHODFLyQ�&�1�HQWUH��������6X�GHQVLGDG�DSDUHQWH�HV�GHO�RUGHQ�GH������J�FF��OLJHUR��VX�DLUHDFLyQ�HV�EXHQD�\�VX�UHWHQFLyQ�GH�DJXD�DVLPLODEOH�WDPELpQ���(O�SUREOHPD�SXHGH�YHQLU�SRU�OD�IDOWD�GH�DFFHVLELOLGDG�\�UHJXODULGDG��SRFD�KRPRJHQHLGDG�VL�QR�VH� UHDOL]D� VLHPSUH� FRQ� LGpQWLFRV�PDWHULDOHV�� DXQTXH� HO� HIHFWR� WDPSyQ�GH� ORV�iFLGRV�K~PLFRV�TXH� FRQWLHQH� SXHGH� SDOLDU� HQ� SDUWH� HVWH� GHIHFWR�� 3RGHPRV� HQFRQWUDU� WDPELpQ� H[FHVR� GH�QXWULHQWHV�R�VDOHV��SRU�OR�TXH�SRGHPRV�GHVDUUROODU�SODQWDV�FRQ�PXFKR�YLJRU�HQ�OD�SDUWH�DpUHD��\�HVFDVR�GHVDUUROOR��UDGLFXODU��SUREOHPDV�GH�WUDVSODQWH����'��),%5$�'(�&2&2���'HVHFKR�GH�OD�LQGXVWULD�DOLPHQWDULD�GH�SURFHVDGR�GH�FRFR��VH�REWLHQH�SULQFLSDOPHQWH�HQ�]RQDV�WURSLFDOHV��6RQ�ODV�ILEUDV�HQWUHOD]DGDV�TXH�VH�UDVFDQ�HQ�OD�FiVFDUD�GH�FRFR�FXDQGR�VH�OLPSLD���6XV� YHQWDMDV� VRQ� OD� HVWDELOLGDG� ItVLFD� �PD\RU� TXH� OD� WXUED��� SRURVLGDG� HOHYDGD� �������� EDMD�GHQVLGDG� DSDUHQWH�PHQRU� TXH� OD� WXUED� ����������� J�FF��PX\� OLJHUR��� DOWD� DLUHDFLyQ� �������� \�EXHQD�&,&����������PHT�����J���6X�S+�HV�GH�����3RU� FRQWUD�� VX� VDOLQLGDG� HV� DOWD� VL� HV� IUHVFD� �!����P6�FP��� +DEUtDPRV� GH� VRPHWHUOD� D� XQ�ODYDGR�\�R�FRPSRVWDGR��SDUD�UHEDMDU�VX�ILWRWR[LFLGDG����(��258-26�'(�89$�2�'(�$&(,781$���'HVHFDGRV� \� WULWXUDGRV�� FRPSRVWDGRV� R� QR�� HVWRV� PDWHULDOHV� SXHGHQ� VHU� XWLOL]DGRV� HQ�YLYHULVPR��3DUD�SODQWDV�\�FRQWHQHGRUHV�SHTXHxRV��VH�KDQ�GH�WULWXUDU�VXILFLHQWHPHQWH���(O�GH�XYD��VXESURGXFWR�GH�OD�LQGXVWULD�GHO�YLQR��SURSRUFLRQD�EXHQD�DLUHDFLyQ�\�FDSDFLGDG�GH�UHWHQFLyQ�GH�DJXD�DVLPLODEOH��DXQTXH�FRQYLHQH�FRPSRVWDUOR��6X�0�2��HV�GHO������V�P�V���FRQ�EDMD�GHQVLGDG�DSDUHQWH�������J�FF����(O� GH� DFHLWXQDV� SXHGH� WHQHU� SUREOHPDV� GH� FRPSRVWDMH� \� GH� KLGURIRELD� SRU� VX� HOHYDGR�FRQWHQLGR�HQ�JUDVD��SRU�OR�TXH�QRUPDOPHQWH�QR�VH�XVD�HQ�YLYHUR���)��&$6&$5,//$�'(�$552=���6XESURGXFWR�GH�OD�LQGXVWULD�DUURFHUD��VH�SXHGH�XWLOL]DU�GLUHFWDPHQWH�R�FRPSRVWDGR��XQD�YH]�VH�KD�H[WUDtGR�OD�VHPLOOD�GHO�FHUHDO��
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�6X�GHQVLGDG�DSDUHQWH�HV�GH� ODV�PiV�EDMDV� �����J�FF���PLHQWUDV�TXH� WLHQH�XQD�SRURVLGDG�WRWDO�PX\�DOWD�����������$Vt��VX�YROXPHQ�GH�PDWHULD�VHFD�VHUi�EDMR��WHQLHQGR�XQD�JUDQ�FDSDFLGDG�GH�DLUHDFLyQ��PX\�~WLO�SDUD�DLUHDU����6X� LQFRQYHQLHQWH� UHVLGH� HQ� VX� QXOD� FDSDFLGDG� GH� UHWHQFLyQ� GH� DJXD� �OLWHUDOPHQWH� OD� HVFXSH��SHQVHPRV�TXH�HVWi�GLVHxDGR�SDUD�HOOR��GDGR�TXH�HV�OD�FXELHUWD�GH�XQ�FHUHDO�DFXiWLFR���$Vt��VX�XVR� GHEH� VHU� GH� PHUR� DFRPSDxDQWH�� FRPR� ORV� PDWHULDOHV� LQRUJiQLFRV�� 3RGHPRV� WHQHU�SUREOHPDV�VL�VH�TXHGD�HQ�H[FHVR�SRU�HQFLPD�GHO�DOYpROR��QR�GHMDUi�SDVDU�DO�DJXD�\�QR�PRMDUi��HVWR�RFXUUH�FXDQGR�VH�PH]FOD�FRQ�DUHQD��GHELGR�D�OD�PD\RU�GHQVLGDG�GH�pVWD��OD�DUHQD�FDH�KDFLD�DEDMR��PLHQWUDV�TXH�OD�FDVFDULOOD�´IORWDµ�TXHGiQGRVH�HQ�OD�VXSHUILFLH�����
�����6XEVWUDWRV�LQRUJiQLFRV��
�'HULYDGRV� GH� PLQHUDOHV� QDWXUDOHV�� VXHOHQ� XVDUVH� FRPR� FRPSOHPHQWR� GH� ORV� VXEVWUDWRV�RUJiQLFRV��SDUD�PHMRUDU�VXV�SURSLHGDGHV�ItVLFDV�R�ItVLFR�TXtPLFDV���$��3(5/,7$��
�2EWHQLGD� D� SDUWLU� GH� URFDV� YROFiQLFDV� YtWUHDV� FRQ� \DFLPLHQWRV� SULQFLSDOHV� HQ�86$� \�1XHYD�=HODQGD��VRPHWLGDV�D�XQ�FDOHQWDPLHQWR�UiSLGR������������&��KDVWD�SURGXFLU�VX�H[SDQVLyQ��(O�DJXD�TXH�FRQWLHQH�OD�URFD�RULJLQD�EXUEXMDV��VLHQGR�PX\�SRURVD�\�OLJHUD��JULViFHD�EODQTXHFLQD��GH�IiFLO�WULWXUDGR��S+�QHXWUR��SRFR�DFWLYD�TXtPLFDPHQWH��&,&�LQDSUHFLDEOH����3RVHH�XQD�OLJHUD�FDSDFLGDG�GH�DOPDFHQDU�DJXD��SRU�OR�TXH�HV�XWLOL]DGD�SDUD�DLUHDU�VXEVWUDWRV�\�GDU�PD\RU�SHUPHDELOLGDG���%��9(50,&8/,7$��
�(V� XQ� VLOLFDWR� GH� $O�� )H� \� 0J�� GH� HVWUXFWXUD� ODPLQDU�� FX\RV� SULQFLSDOHV� \DFLPLHQWRV� VH�HQFXHQWUDQ�HQ�86$�\�HQ�6XGiIULFD��6H�REWLHQH�XQ�PDWHULDO�DSWR�SDUD�VXEVWUDWRV�FDOHQWDQGR�SRU�HQFLPD�GH�ORV������&�GXUDQWH���PLQ��HVWH�PDWHULDO�DUFLOOR�PLFiFHR��H[IROLiQGRVH�\�DXPHQWDQGR�������YHFHV�VX�YROXPHQ�LQLFLDO���(V� OLJHUR� ����� J�FF��� 7LHQH� XQD� EXHQD� &,&� ���������� \� HIHFWR� WDPSyQ�� VLHQGR� VX� S+�OLJHUDPHQWH� EiVLFR� �PD\RU� HQ� ODV� GH� 6XGiIULFD��� $SRUWDQ� EXHQDV� FDQWLGDGHV� GH� PDJQHVLR� \�SRWDVLR���3RGHPRV� WHQHU� OD� YHUPLFXOLWD� HVWiQGDU�� FRQ� XQD� FDSDFLGDG� GH� UHWHQFLyQ� GH� DJXD� EXHQD�� R�YHUPLFXOLWD�KLGUyIRED���(Q� FXOWLYRV� GH� ODUJD� GXUDFLyQ� FRODSVD� OD� DSHUWXUD� GH� OiPLQDV�� GLVPLQX\HQGR� GH� PRGR�LPSRUWDQWH�VX�DLUHDFLyQ���&��$5&,//$�(;3$1','$��
�'H�PRGR�VLPLODU�D� OD�YHUPLFXOLWD��VH�H[SDQGH�OD�DUFLOOD�D�WHPSHUDWXUDV�GHO�RUGHQ�GH�ORV�������&��6H�RULJLQDQ�IRUPDV�HVIpULFDV��FRQ�PLFURFHOGLOODV�GH�DLUH�HQ�VX�LQWHULRU��6RQ�GXUDV�\�HVWDEOHV���6RQ�GH�S+�QHXWUR��VLQ�DFWLYLGDG�TXtPLFD��6H�PH]FODQ�FRQ�PDWHULDOHV�RUJiQLFRV�SDUD�DXPHQWDU�OD�GHQVLGDG��IDFLOLWDU�HO�GUHQDMH��HOHYDU�VX�YROXPHQ�GH�DLUH�\�UHGXFLU�HO�GH�DJXD�~WLO��



A. Domíngez: Substratos en viverismo ecológico 

 12 

�'��=(2/,7$6��
�6RQ� XQ� JUXSR� GH� VLOLFDWRV� KLGUDWDGRV� GH� DOXPLQLR� IXQGDPHQWDOPHQWH� VyGLFR�� SURGXFLGDV�QDWXUDOPHQWH� SRU� DOWHUDFLyQ�GH� URFDV� YROFiQLFDV��+D\� ���JUXSRV�QDWXUDOHV�� DXQTXH�GHEHPRV�WHQHU�FXLGDGR�FRQ�ORV�VLQWpWLFRV���/RV�GH�XVR�DJUtFROD��PRUGHQLWD��FOLQRSWLORWLWD��WLHQHQ�XQD�EXHQD�&,&��������PHT�����J����SXHGH�H[LVWLU�ULHVJR�GH�OLEHUDFLyQ�GH�VRGLR�HQ�FXOWLYRV�GH�PD\RU�GXUDFLyQ�HQ�PDFHWD���)��$5(1$���&RQYLHQH�XWLOL]DU�DUHQD�FULVWDOLQD��H[HQWD�GH�FDO�R�VDOHV��\D�TXH�OD�GH�SLHGUD�FDOL]D��GH�REUD�R�UtR�GH� ]RQDV� FDOFiUHDV�� SXHGH� DXPHQWDU� HQ� H[FHVR� HO� S+� \� FDXVDU� SUREOHPDV� GH� EORTXHR� GH�QXWULHQWHV� \� FDUHQFLDV�� /D� DUHQD� GH� SOD\D� QR� HV� UHFRPHQGDEOH� SRU� VX� HOHYDGR� FRQWHQLGR� HQ�VDOHV��OD�PiV�UHFRPHQGDEOH�HV�OD�GHO�ODYDGR�GO�FDROtQ���(V� XQ� PDWHULDO� GH� DOWD� GHQVLGDG� ����� J�FF��� \� SRU� WDQWR� SHVDGR�� SRU� OR� TXH� QR� OR�UHFRPHQGDPRV�SDUD�EDQGHMDV�QL�PDFHWDV�TXH�VH�KD\DQ�GH�WUDVODGDU�ODUJRV�SHULRGRV�R�HVSDFLRV��'D�XQD�DLUHDFLyQ�DFHSWDEOH�\�UHWHQFLyQ�GH�DJXD�EXHQD��SHUR�HQGXUHFH�HO�VXEVWUDWR�SRU�OD�EDMD�SRURVLGDG��/DV�UDtFHV�SXHGHQ�WHQHU�GLILFXOWDG�HQ�GHVDUUROODUVH���(V�PHMRU�SDUD�SODQWDV�JUDQGHV�TXH�SDUD�SHTXHxRV�YHJHWDOHV���*��&(1,=$6���2EWHQLGDV� D� SDUWLU� GH� OD� FRPEXVWLyQ� GH� PDWHULDOHV� RUJiQLFRV�� SRGHPRV� KDFHU� XVR� GH� HOODV�FRPR�XQ�FRPSOHPHQWR�PLQHUDO���7HQGUiQ� XQ� HOHYDGR� FRQWHQLGR� HQ� VDOHV�� VREUH� WRGR� SRWiVLFDV�� DOWD� KLJURVFRSLFLGDG�� \� EDMD�DLUHDFLyQ��1R�GHEHUHPRV�PH]FODUODV�HQ�JUDQGHV�FDQWLGDGHV�SDUD�QR�VDOLQL]DU�HO�VXEVWUDWR����
���&21&/86,21(6��(/�68%675$72�,'Ð1(2�(1�9,9(5,602�(&2/Ð*,&2��
�+HPRV�GH�SHQVDU�TXH�HO�VXEVWUDWR�LGyQHR�SDUD�WRGR�WLSR�GH�SODQWDV�HQ�YLYHULVPR�HFROyJLFR�QR�H[LVWH��3DUD�FDGD�VLWXDFLyQ�WHQGUHPRV�XQD�PH]FOD�GHIHUHQWH��'HSHQGHUi�IXQGDPHQWDOPHQWH�GH�OD�pSRFD�GHO�DxR��GH�ODV�QHFHVLGDGHV�GH�ODV�SODQWDV��GH�ODV�WpFQLFDV�XVDGDV��GH�ORV�FRQWHQHGRUHV��HWF���'HEHUHPRV� WHQGHU� D� HYLWDU� HO� XVR� GH� OD� WXUED�� 2WURV� HOHPHQWRV� QR� H[SOLFDGRV� FRPR� HO�SROLHVWLUHQR�H[SDQGLGR�R�SRUH[SDQ��GDGR�TXH�WHQHPRV�SRVLELOLGDGHV��GH�VXVWLWXFLyQ�SRU�RWURV�PDWHULDOHV�QDWXUDOHV��QR�YHPRV�OD�XWLOLGDG�HQ�YLYHULVPR�HFROyJLFR���UHFRPHQGDPRV� PH]FODV� GH� GLYHUVRV� PDWHULDOHV�� GH� WH[WXUD� ILQD�� HQWUH� ORV� FXDOHV� VLHPSUH�GHEHUHPRV� FRQWDU� FRQ� XQ� VXEVWUDWR� RUJiQLFR� FRQ� HOHYDGD� FDQWLGDG� GH� QXWULHQWHV� �FRPSRVW��WLHUUD� GH� ERVTXH��� MXQWR� FRQ� RWURV� HOHPHQWRV� TXH�PHMRUHQ� VX� DLUHDFLyQ� �FDVFDULOOD� GH� DUUR]��SHUOLWD��YHUPLFXOLWD���FDSDFLGDG�GH�UHWHQFLyQ�GH�DJXD��ILEUD�GH�FRFR��YHUPLFXOLWD���R�OLJHUH]D���
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(Q� YLYHULVPR� HFROyJLFR�� FRQFUHWDPHQWH� FRQ� KRUWDO]DV� �WRPDWH�� OHFKXJD��� \� FRQ� DURPiWLFDV��PHOLVD�� DMHQMR��� ODV� PH]FODV� VLJXLHQWHV� HQ� QXHVWUD� FRUWD� H[SHULHQFLD� QRV� KDQ� GDGR� EXHQRV�UHVXOWDGRV��ORV�SRUFHQWDMHV�HVWiQ�H[SUHVDQGR�HO�YROXPHQ����
9�&RPSRVW� ��������� YHUPLFXOLWD� ��������� SHUOLWD� ������ SXHGHQ� GHVDUUROODU� HQ� H[FHVR� OD�SDUWH�DpUHD�UHVSHFWR�D�ODV�UDtFHV���
9�&RPSRVW� ���� ��� �� ILEUD� GH� FRFR� ���� ���� HTXLOLEUDGR�� SHUR� KD\� TXH� WHQHU� HO� FRFR�GHVDOLQL]DGR���
9�&RPSRVW���������FDVFDULOOD�GH�DUUR]���������
9�&RPSRVW����������ILEUD�GH�FRFR����������FDVFDULOOD�GH�DUUR]���������
9�&RPSRVW����������DUHQD���������SHUR�HV�H[FHVLYDPHQWH�SHVDGR��0HMRU�VL�VH�DxDGH�SHUOLWD�\�YHUPLFXOLWD��� $O� ILQDO� VH� SXHGHQ� REVHUYDU� XQDV� JUiILFDV� REWHQLGDV� HQ� XQD� GH� ODV� H[SHULHQFLDV� FRQ�VXEVWUDWRV�SDUD�GRV�HVSHFLHV�GH�KRUWDOL]DV�OOHYDGDV�FRQ�PpWRGRV�HFROyJLFRV�HQ�HO�YLYHUR����6H�FRPSDUDURQ���� WLSRV�GH�PH]FODV�GH�VXVWUDWRV�GLIHUHQWHV��EDMR� OD�EDVH�GH���PDWHULDOHV��WXUED��FRPSRVW��VXVWUDWR�IRUHVWDO��ILEUD�GH�FRFR��DUHQD��FDVFDULOOD�GH�DUUR]��HQ�FXDWUR�PHGLGDV�GH�WULWXUDGR���SHUOLWD�\�YHUPLFXOLWD��/D�PH]FOD�GH�WXUED�FRQ�SHUOLWD�\�YHUPLFXOLWD�VH�WRPy�FRPR�WHVWLJR��(O�HQVD\R�VH�UHDOL]D�HQ�EDQGHMDV�GH�SROLHVWLUHQR�H[SDQGLGR��FRQ�GRV�WLSRV�GH�HVSHFLHV�KRUWtFRODV��WRPDW�FXOW��5LR�*UDQGH��\�OHFKXJD�FXOW��,QYHUQD���6H�PLGHQ�GLYHUVDV�FDUDFWHUtVWLFDV��JHUPLQDFLyQ�� SUHFRFLGDG�� DOWXUD� GH� OD� SODQWD�� SHVR� GHO� YXHOR� \� GH� ODV� UDtFHV�� \� GLILFXOWDGHV�GXUDQWH� VX� FXLGDGR� HQ� YLYHUR�� 3HVH� D� QR� VHU� ORV� PiV� SUHFRFHV�� ORV� PHMRUHV� UHVXOWDGRV� VH�REWLHQHQ� FRQ� DTXHOODV� PH]FODV� HQ� ODV� FXDOHV� VH� HQFXHQWUD� SUHVHQWH� HO� FRPSRVW�� (O� PD\RU�GHVDUUROOR� VH� DGTXLHUH� HQ� ODV� GH� FRPSRVW� FRQ� SHUOLWD� \� YHUPLFXOLWD�� FRPSRVW� FRQ� DUUR]� \��FRPSRVW� FRQ� ILEUD� GH� FRFR�� /D� PH]FOD� GH� FRPSRVW� FRQ� DUUR]� \� FRFR� GLHURQ� UHVXOWDGRV�PHGLDQRV��/DV�PH]FODV� FRQ� DUHQD� HUDQ�SRFR�PDQHMDEOHV�� \� GLHURQ� UHVXOWDGRV�PX\�QHJDWLYRV�FRQ�DUUR]�R�FRFR����&RPR�VH�YH��HO�FRPSRVW�HV�HO�HOHPHQWR�LQGLVSHQVDEOH��PD\RU�FXDQWR�PiV�H[LJHQWH�VHD�OD�HVSHFLH�R�FXDQWR�PiV�WLHPSR�HVWp�HQ�HO�FRQWHQHGRU���TXH�SRGUHPRV�PH]FODU�FRQ�RWUDV�PDWHULDV�RUJiQLFDV� R� PLQHUDOHV�� 2EYLDPHQWH�� VH� KDQ� GH� HIHFWXDU� PiV� SUXHEDV� SDUD� DPSOLDU� ODV�FRQFOXVLRQHV�� SHUR� FRPR� VXVWUDWRV�PiV� VRVWHQLEOHV�� D� SDUWH� GHO� FRPSRVW�� SRGHPRV� WHQHU� OD�FDVFDULOOD�GH�DUUR]�R�FHUHDOHV��OD�ILEUD�GH�FRFR�X�RWURV�PDWHULDOHV�FHUFDQRV�DO�YLYHUR��IiFLOHV�GH�FRQVHJXLU�\�TXH�VHDQ�VXESURGXFWRV�SRFR�~WLOHV�SDUD�RWURV�WUDEDMRV���+HPRV� GH� UHDOL]DU� ODV� PH]FODV� OR� PiV� KRPRJpQHDV� SRVLEOH�� HOLPLQDQGR� ORV� HOHPHQWRV�JUXHVRV�SRU�WDPLFHV��SXGLHQGR�DxDGLU�HQPLHQGDV�PLQHUDOHV�FRQ�FXLGDGR��FRPR�OD�FHQL]D�DO��������\�RWURV�PLQHUDOHV�QDWXUDOHV���
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%,%/,2*5$),$���
• 5HJODPHQWR� �������� �&((�� 1�� �������� GHO� &RQVHMR� VREUH� OD� SURGXFFLyQ� DJUtFROD�HFROyJLFD� \� VX� LQGLFDFLyQ� HQ� ORV�SURGXFWRV� DJUDULRV� \� DOLPHQWDULRV� �\� VXV�PRGLILFDFLRQHV�SRVWHULRUHV���
• 5HJODPHQWR�������&((�GHO�&RQVHMR��GH���GH�PD\R�GH��������UHODWLYD�D�OD�FRQVHUYDFLyQ�GH�ORV�KiELWDWV�QDWXUDOHV�\�GH�OD�IDXQD�\�IORUD�VLOYHVWUHV��
• 3DJpV�� 0��� 0DWDOODQD�� $��� ������ &DUDFWHUL]DFLyQ� GH� ODV� SURSLHGDGHV� ItVLFDV�� HQ� ORV�

VXEVWUDWRV� HPSOHDGRV� HQ� KRUWLFXOWXUD� RUQDPHQWDO�� &RPXQLFDFLRQHV� ,1,$� �6HULH��3URGXFFLyQ�9HJHWDO����1������,1,$��0$3$��
• &LG�� 0��&��� ������0DWHULDOHV� XWLOL]DGRV� HQ� OD� HODERUDFLyQ� GH� VXEVWUDWRV�� $JUtFROD�9HUJHO��VHSWLHPEUH��SiJ����������
• $EDG��0���1RJXHUD��3���1RJXHUD��9���7XUEDV�SDUD�VHPLOOHURV 
 
Tabla V: Listado de mezclas de substratos utilizados en 
los ensayos con hortícolas ecológicas. 
 

��	
� �
 ��������
�

�� �� �� � ����� � �� ����� � � ��!��
"# $% &' ( )*+ ,-./0 1 $2 ,-./0 1 34 ,.5/0
6 7 89 :; < => ?@ABC D 8E ?@ABC D =F ?AGBC
H I JK LMNOPQR STUVW X JP STUVW X YZ SU[VW
\ ] ^_ `a b cbdef g ^h cbdef g i cdjef
k l mn op q rsstu v w rsstu v xw rsstu
y z {| }~ � ��� ����� � � ����� � �� �����
� � �� �� � �� ����� � � ����� � �� �����
� � �� ��� ¡¢£ ¤¥¥¦§ ¨ © ¤¥¥¦§ ¨ ª© ¤¥¥¦§
«¬ ­ ®¯ °± ² ³´µ¶· ¸ ¹ ³´µ¶·
««­ ®¯ °± ² ³ºº¶· ¸ »¼ ³ºº¶· ¸ ¼¹ ³ºº¶·
«½­ ®¯ °± ² ³²´¶· ¸ ®¾ ³²´¶· ¸ »¼ ³´µ¶·
«¿ ­ ¹ ³´µ¶· ¸ ®¾ ³´µ¶·
«À ­ ®¾ ³´µ¶· ¸ ¼¹ ³´µ¶·
«Á ­ ¹ ³´µ¶· ¸ ¼¹ ³´µ¶·
«Â ­ »¼ ³´µ¶· ¸ ¼¹ ³´µ¶·
«Ã Ä Å ÆÇÈÉÊ Ë Ì ÆÍÎÉÊ Ë Ï ÆÎÉÊ
ÐÑ Ä ÒÓ ÆÔÎÉÊ Ë ÕÅ ÆÔÎÉÊ Ë Ì ÆÍÎÉÊ Ë Ï ÆÎÉÊ
ÐÖ Ä Å ÆÔÎÉÊ Ë ÒÓ ÆÔÎÉÊ Ë Ì ÆÍÎÉÊ Ë Ï ÆÎÉÊ
×Ø Ù Ú ÛÜÝÞß à á ÛâãÞß à ä ÛãÞß

As: arroz (de cuatro tamaños, desde el más fino al mayor: 
Extrafino, Nº 1 Fino, Nº1 y Nº 2) 
Aa: arena 
FC: fibra de coco 
SF: substrat forestal 
C: compost 
P: perlita 
V: vermiculita 
T: turba (50% negra + 50% rubia) 
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0

1

2

3

4

5

6

7

8

9
cm

S 5 (As2,Aa,C)

S 6 (As2,C,FC)

S 7 (As1s,C,FC)

S 8 (As1f,C,FC)

S 9 (Asef,C,FC)

S 10 (As2,C)

S 11 (As2,SF,FC)

S 12 (As2,Aa,SF)

S 13 (C,Aa)

S 15 (C,FC)

S 16 (SF,FC)

S 17 (C,v,p)

S 19 (C,Aa,v,p)

S 20 (T,v,p)

Sustratos

DATOS DE ENERO EN TOMATE

Anchura

Altura

0

2

4

6

8

10

12

14

16

18

cm

 g

S 5 (As2,Aa,C)

S 6 (As2,C,FC)

S 7 (As1s,C,FC)

S 8 (As1f,C,FC)

S 9 (Asef,C,FC)

S 10 (As2,C)

S 11 (As2,SF,FC)

S 12 (As2,Aa,SF)

S 13 (C,Aa)

S 15 (C,FC)

S 16 (SF,FC)

S 17 (C,v,p)

S 19 (C,Aa,v,p)

S 20 (T,v,p)

sus tratos

DATOS MEDIOS DE MARZO

Peso raíces

Peso parte aérea

Altura
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0

0,5

1

1,5

2

2,5

3

3,5
 g

S 5 (As2,Aa,C)

S 6 (As2,C,FC)

S 7 (As1s,C,FC)

S 8 (As1f,C,FC)

S 9 (Asef,C,FC)

S 10 (As2,C)

S 11 (As2,SF,FC)

S 12 (As2,Aa,SF)

S 13 (C,Aa)

S 15 (C,FC)

S 16 (SF,FC)

S 17 (C,v,p)

S 19 (C,Aa,v,p)

S 20 (T,v,p)

s us tratos

PESOS MEDIOS DE MARZO

Peso raíces

Peso parte aérea

0

2

4

6

8

10

12

14

16

18

cm

S 5 (As2,Aa,C)

S 6 (As2,C,FC)

S 7 (As1s,C,FC)

S 8 (As1f,C,FC)

S 9 (Asef,C,FC)

S 10 (As2,C)

S 11 (As2,SF,FC)

S 12 (As2,Aa,SF)

S 13 (C,Aa)

S 15 (C,FC)

S 16 (SF,FC)

S 17 (C,v,p)

S 19 (C,Aa,v,p)

S 20 (T,v,p)

s us tratos

ALTURAS MEDIAS DE MARZO


