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/R�VWXGLR�KD�DXWR�OR�VFRSR�GL�DSSURIRQGLUH�OH�FRQRVFHQ]H�VXO�FRPSRUWDPHQWR�GL Tilletiopsis 
VSS���TXDOH�DJHQWH�GHOO¶DOWHUD]LRQH�GHL�IUXWWL�GL�PHOR�QRWD�FRPH�³SDWLQD�ELDQFD´��LQ�FRQGL]LRQL�
GL�FRQVHUYD]LRQH��/D�SURYD�q�VWDWD�VYROWD� WUD� LO������H������ LQ�FHOOH� IULJRULIHUH�DG�DWPRVIHUD�
FRQWUROODWD��Plateau�GL�PHOH�VDQH��FRQWUROOR��H�plateau�FRQ�PHOH�DIIHWWH�GD�XQ�GLYHUVR�JUDGR�GL�
DWWDFFR�GL�Tilletiopsis VSS��VRQR�VWDWL� LPSLODWL� LQ�PDQLHUD�DOWHUQDWD�LQ�FHOOD��'XUDQWH� L�PHVL�GL�
FRQVHUYD]LRQH� VL� q� VHJXLWD� O¶HYROX]LRQH� GHO� SDWRJHQR� VXOO¶HSLFDUSR� GHL� IUXWWL�� 'DL� ULVXOWDWL�
HPHUVL�QRQ�VL�q�HYLGHQ]LDWD��QHOOH�FRQGL]LRQL�VDJJLDWH��DOFXQD�VLJQLILFDWLYD�LQWHQVLILFD]LRQH�GHO�
VLQWRPR� LQ� TXDQWR� OH� PHOH� KDQQR� PDQWHQXWR� OR� VWHVVR� JUDGR� GL� LQIH]LRQH� RVVHUYDWR� DOOD�
UDFFROWD��(¶�VWDWD�DOWUHVu�YHULILFDWD�OD�FDSDFLWj�GL�GLIIXVLRQH�GHO�SDWRJHQR�GD�PHOH�LQIHWWH�D�PHOH�
VDQH�HG�DQFKH� LQ�TXHVWR�FDVR�QRQ�q� VWDWR� ULVFRQWUDWR� O¶LQVWDXUDUVL�GL�QXRYL� VLQWRPL�VXL� IUXWWL��
1HO� FRUVR� GHOOH� LQGDJLQL�� VXL� IUXWWL� FROSLWL� GD� Tilletiopsis VSS��� q� VWDWD� RVVHUYDWD� XQD�
FRORQL]]D]LRQH�GL�DVSHWWR�IXOLJJLQRVR�GHOOD�VXSHUILFLH�GHO�IUXWWR�GD�SDUWH�GL�FRPSOHVVL�IXQJLQL�
DVVRFLDELOL� DOOH� IXPDJJLQL�� /D� ORUR� LGHQWLILFD]LRQH� KD� HYLGHQ]LDWR� LQ� YLD� SUHOLPLQDUH�
O¶DSSDUWHQHQ]D�SHUORSL��DL�JHQHUL�Alternaria��Cladosporium��Aureobasidium�HG�DOWUL�PLFHWL�OD�
FXL�LGHQWLILFD]LRQH�q�DQFRUD�LQ�FRUVR��
3DUROH�FKLDYH��Tilletiopsis, SDWLQD�ELDQFD��IXPDJJLQL��FRQVHUYD]LRQH��PHOD�
�
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7KH�VWXG\�DLPHG�DW�LQFUHDVLQJ�WKH�NQRZOHGJH�RI�WKH�EHKDYLRU�RI�Tilletiopsis VSS���DV�DQ�DJHQW�

FDXVLQJ��ZKLWH�KD]H��GLVHDVH�GXULQJ�VWRUDJH��)RXU�PRQWKV�WULDO�ZDV�SHUIRUPHG�EHWZHHQ������
DQG� ����� LQ� FRQWUROOHG� DWPRVSKHUH� �&$�� FROG� URRPV�� 7UD\V� RI� KHDOWK\� DSSOHV� �FRQWURO�� DQG�
RWKHUV� DIIHFWHG� E\� D� GLIIHUHQW� GHJUHH� RI� ZKLWH� KD]H� GLVHDVH� E\�Tilletiopsis� VSS�� ZHUH� VWRUHG�
XQGHU�&$�FRQGLWLRQV�DQG�WKH�G\QDPLF�RI�GHYHORSPHQW�RI�WKH�SDWKRJHQ�RQ�WKH�IUXLW�HSLFDUS�ZDV�
PRQLWRUHG�GXULQJ�VWRUDJH��5HVXOWV�VKRZHG�QR�VLJQLILFDQW�LQWHQVLILFDWLRQ�RI�WKH�V\PSWRP��WKXV�
DSSOHV�UHWDLQHG�WKH�VDPH�GHJUHH�RI�LQIHFWLRQ�REVHUYHG�DW�KDUYHVW��7KH�DELOLW\�RI�WKH�SDWKRJHQ�WR�
VSUHDG�IURP�LQIHFWHG�WR�KHDOWK\�DSSOHV�ZDV�DOVR�YHULILHG�DQG�DOVR�LQ�WKLV�FDVH�QR�HYLGHQFH�RI�
QHZ�V\PSWRPV�RQ�WKH�IUXLWV�ZDV�IRXQG��)XUWKHUPRUH��GXULQJ�WKH�LQYHVWLJDWLRQV��IUXLWV�DIIHFWHG�
E\�Tilletiopsis� VSS�� VKRZHG�VRRW\�DSSHDUDQFH�DVVRFLDWHG�ZLWK� VRRW\�EORWFK� FRPSOH[� �6%)6���
7KHVH�ZHUH�PRVWO\�VDSURSK\WLF�IXQJL�EHORQJLQJ�PDLQO\�WR�WKH�JHQXV�Alternaria��Cladosporium�
DQG�Aureobasidium�DQG�RWKHU�IXQJL�DUH�VWLOO�XQGHU�FKDUDFWHUL]DWLRQ��
.H\ZRUGV��Tilletiopsis, ZKLWH�KD]H��VRRW\�EORWFK�FRPSOH[��VWRUDJH��DSSOH�
�
�

,1752'8=,21(�
/D�³SDWLQD�ELDQFD´�q�XQD�DOWHUD]LRQH�GHL�IUXWWL�GL�PHOR�FKH�VL�PDQLIHVWD�LQ�IRUPD�GL�SHOOLFROD�

VXSHUILFLDOH�ELDQFDVWUD�WHQDFHPHQWH�DGHUHQWH�DOOD�FXWLFROD��GLVWULEXLWD�VXOO¶HSLFDUSR�D�FKLD]]H�H�
ORFDOL]]DWD�SUHYDOHQWHPHQWH� LQ�FRUULVSRQGHQ]D�GHOOD�FDYLWj�SHGXQFRODUH� �:HEHU�HW�DO����������
6L� WUDWWD� GL� XQD� DOWHUD]LRQH� VHJQDODWD� SHU� OD� SULPD� YROWD� LQ� 2ODQGD� H� *HUPDQLD� QHO� �����

SUMMARY 
STUDY OF BEHAVIOR OF “WHITE HAZE” ON APPLE FRUITS DURING STORAGE  
The study aimed at increasing the knowledge of the behavior of Tilletiopsis spp., as an agent 

causing "white haze" disease during storage. Four-months trial was performed between 2018 
and 2019 in controlled atmosphere (CA) cold rooms. Trays of healthy apples (control) and 
others affected by a different degree of white haze disease by Tilletiopsis spp. were stored 
under CA conditions and the dynamic of development of the pathogen on the fruit epicarp was 
monitored during storage. Results showed no significant intensification of the symptom, thus 
apples retained the same degree of infection observed at harvest. The ability of the pathogen to 
spread from infected to healthy apples was also verified and also in this case no evidence of 
new symptoms on the fruits was found. Furthermore, during the investigations, fruits affected 
by Tilletiopsis spp. showed sooty appearance associated with sooty blotch complex (SBFS). 
These were mostly saprophytic fungi belonging mainly to the genus Alternaria, Cladosporium 
and Aureobasidium and other fungi are still under characterization.  
Keywords: Tilletiopsis, sooty blotch complex

RIASSUNTO 
Lo studio ha auto lo scopo di approfondire le conoscenze sul comportamento di Tilletiopsis 

spp., quale agente dell’alterazione dei frutti di melo nota come “patina bianca”, in condizioni 
di conservazione. La prova è stata svolta tra il 2018 e 2019 in celle frigorifere ad atmosfera 
controllata. Plateau di mele sane (controllo) e plateau con mele affette da un diverso grado di 
attacco di Tilletiopsis spp. sono stati impilati in maniera alternata in cella. Durante i mesi di 
conservazione si è seguita l’evoluzione del patogeno sull’epicarpo dei frutti. Dai risultati 
emersi non si è evidenziata, nelle condizioni saggiate, alcuna significativa intensificazione del 
sintomo in quanto le mele hanno mantenuto lo stesso grado di infezione osservato alla 
raccolta. E’ stata altresì verificata la capacità di diffusione del patogeno da mele infette a mele 
sane ed anche in questo caso non è stato riscontrato l’instaurarsi di nuovi sintomi sui frutti. 
Nel corso delle indagini, sui frutti colpiti da Tilletiopsis spp., è stata osservata una 
colonizzazione di aspetto fuligginoso della superficie del frutto da parte di complessi fungini 
associabili alle fumaggini. La loro identificazione ha evidenziato in via preliminare 
l’appartenenza perlopiù ai generi Alternaria, Cladosporium, Aureobasidium ed altri miceti la 
cui identificazione è ancora in corso. 
Parole chiave: Tilletiopsis, fumaggini
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LPSXWDELOH�SULQFLSDOPHQWH�D�LIRPLFHWL�DSSDUWHQHQWL�DO�JHQHUH�Tilletiopsis VSS���/LQGQHU���������
���,Q�,WDOLD� OH�SULPH�PDQLIHVWD]LRQL�GL�SDWLQD�ELDQFD�ULVDOJRQR�DO������ LQ�$OWR�$GLJH��TXDQGR�
O¶DOWHUD]LRQH� HUD� GHO� WXWWR� VFRQRVFLXWD� H� OH� LQIRUPD]LRQL� VXOOD� H]LRORJLD� HUDQR� VFDUVH� H�
FRQWUDGGLWWRULH��/LQGQHU�HW�DO����������'DWL�UHFHQWL�LPSXWDQR�D�GLYHUVH�VSHFLH�GL�Tilletiopsis, WUD�
OH� TXDOL Tilletiopsis pallescens e Tilletiopsis washingtonensis,� LQVLHPH� DG� XQ
DOWUD� VSHFLH� D�
TXHVWH� PROWR� YLFLQD� DSSDUWHQHQWH� DOOD� IDPLJOLD� GHOOH (QW\ORPDWDFHDH� OD� UHVSRQVDELOLWj� GHOOD�
PDODWWLD�� /D� SDWLQD� ELDQFD� q� IDYRULWD� GD� XQ� FOLPD� FDOGR�XPLGR� QHO� SHULRGR� SULPDYHULOH� HG�
HVWLYR�H�FROSLVFH� LQGLVWLQWDPHQWH� WXWWH� OH�YDULHWj��SUHGLOLJHQGR� L� IUXWWL�GLVORFDWL�QHOOH�SDUWL�SL��
RPEUHJJLDWH�GHOOD�SLDQWD��1HO�FRUVR�GHJOL�XOWLPL�DQQL�DL�VLQWRPL�GL�SDWLQD�ELDQFD�q�VWDWD�VSHVVR�
DVVRFLDWD�OD�SUHVHQ]D�GL�UXJJLQRVLWj�SHUWDQWR�QRQ�q�GD�HVFOXGHUH�XQD�SRVVLELOH�LQWHUD]LRQH�FRQ�
DJHQWL�ELRWLFL�GL� UXJJLQRVLWj�TXDOL�Aureobasidium pullulans� H�Rhodotorula glutinis �/LQGQHU��
������  
)UHTXHQWHPHQWH�� VXL� IUXWWL� FROSLWL� GD� SDWLQD� ELDQFD�� VL� VYLOXSSDQR�PDQLIHVWD]LRQL� G¶DVSHWWR�

IXOLJJLQRVR�� DVVRFLDELOL� DO� FRPSOHVVR� QRWR� FRQ� LO� QRPH� GL� IXPDJJLQL�� $O� FRPSOHVVR� GHOOH�
IXPDJJLQL� DSSDUWHQJRQR� GLYHUVL� JHQHUL� GL� IXQJKL� FKH� SRVVRQR� YDULDUH� LQ� EDVH� DO� OXRJR� H�
DOO¶DQQR� UHQGHQGR� FRVu� GLIILFLOH� O¶LPSXWD]LRQH� GHOO¶H]LRORJLD� �*OHDVRQ� HW� DO��� ������� /D�
FRORQL]]D]LRQH� GHOOD� FXWLFROD� GHO� IUXWWR� GD� SDUWH� GL� SDWLQD� ELDQFD� q� FDXVD� GL� JUDYH�
GHSUH]]DPHQWR� TXDOLWDWLYR� GHO� SURGRWWR� FRQ� FRQVHJXHQWH� GDQQR� HFRQRPLFR�� (VSHULPHQWL� GL�
FDPSR�FRQ�GLYHUVL� IXQJLFLGL� WUDGL]LRQDOPHQWH� LPSLHJDWL� LQ� IUXWWLFROWXUD� KDQQR�GLPRVWUDWR� XQ�
FHUWR� JUDGR� GL� HIILFDFLD� GL� DOFXQL� SULQFLSL� DWWLYL� TXDOL� GLWLDQRQ�� GRGLQD� H� FDSWDQR� QHO�
FRQWHQLPHQWR�GL� ³SDWLQD�ELDQFD´� �%RHNKRXW�HW� DO����������&LRQRQRVWDQWH�� LQ�DQQDWH�FRQ� IRUWH�
SUHVVLRQH�GHO�SDWRJHQR��L�ULVXOWDWL�VL�VRQR�GLPRVWUDWL�VSHVVR�LQVRGGLVIDFHQWL� 
&RQVLGHUDQGR�FKH�TXHVWD�DOWHUD]LRQH�SXz�VYLOXSSDUVL�H�SURWUDUVL�VXOOH�PHOH�DQFKH�GXUDQWH�OD�

IDVH� GL� FRQVHUYD]LRQH�� VFRSR� GL� TXHVWD� VSHULPHQWD]LRQH� q� VWDWR� DSSURIRQGLUH� OH� FRQRVFHQ]H�
VXOO¶HYROX]LRQH�GHOOD�SDWLQD�ELDQFD�LQ�FRQGL]LRQL�GL�IULJRFRQVHUYD]LRQH��
�
�

0$7(5,$/,�(�0(72',�
&RQVHUYD]LRQH�LQ�FHOOD�IULJRULIHUD�DG�DWPRVIHUD�FRQWUROODWD�
/R�VWXGLR�q�VWDWR�FRQGRWWR�GXUDQWH�LO�SHULRGR�GL�FRQVHUYD]LRQH�GHOOH�PHOH�WUD�RWWREUH������H�

JHQQDLR� ����� SUHVVR� OH� FHOOH� IULJRULIHUH� DG� DWPRVIHUD� FRQWUROODWD� GHOOD� )RQGD]LRQH� (GPXQG�
0DFK��)(0��GL�6��0LFKHOH�D�$��7UHQWR���
/H� PHOH� XWLOL]]DWH� �FXOWLYDU� *ROGHQ� 'HOLFLRXV�� SURYHQLYDQR� GD� XQ� IUXWWHWR� JUDYHPHQWH�

FROSLWR�GD�SDWLQD�ELDQFD��3%��QHO�FRUVR�GHOOD�VWDJLRQH�SURGXWWLYD�������,O�GLVHJQR�VSHULPHQWDOH�
�WDEHOOD� �� H� ��� SUHYHGHYD� FKH� OH� PHOH�� XQD� YROWD� VHOH]LRQDWH� LQ� EDVH� DOOD� FODVVH� GL� VLQWRPR�
RVVHUYDWR� �OLHYH�PHGLR�JUDYH��� YHQLVVHUR� SRVL]LRQDWH� DOO¶LQWHUQR� GL� plateaux� PRQRVWUDWR� ����
PHOH�SHU�plateaux� H���plateaux�SHU� WHVL�� LQ�EORFFKL� UDQGRPL]]DWL� LQ�XQD�FHOOD� IULJRULIHUD�DOOD�
WHPSHUDWXUD�GL� ����&��8�5��!����� LQ� FRQGL]LRQH�GL� DWPRVIHUD� FRQWUROODWD� �$&��� FRQ�2������
�����H�&2����������3DUDOOHODPHQWH��XQD�VHFRQGD�SURYD�YHQLYD�DOOHVWLWD�FRPELQDQGR���plateau�
PRQRVWUDWR�SHU�WHVL�GRYH����PHOH�VDQH�YHQLYDQR�SRVL]LRQDWH�DGLDFHQWL�D����PHOH�FRQ�GLYHUVR�
JUDGR� GL� LQIH]LRQH� GL� 3%� DOOR� VFRSR� GL� SRWHU� YHULILFDUH� OD� FDSDFLWj� GL� LQVRUJHQ]D� GL� QXRYL�
VLQWRPL�GL�3%�GRYXWD�DO�FRQWDWWR�WUD�IUXWWL�LQIHWWL�H�IUXWWL�VDQL��
�,O� ULOLHYR�GHL� VLQWRPL�GL�3%�q� VWDWR� HVHJXLWR� D� ��� ��� H� ����JLRUQL�� YDOXWDQGR� LO� QXPHUR�GL�

IUXWWL�FROSLWL��LQFLGHQ]D��H�OD���GL�VXSHUILFLH�LQIHWWD�GD�3%��JUDGR�GL�DWWDFFR��GL�WXWWL�L����IUXWWL�
FRQWHQXWL�QHL���plateau�GL�FLDVFXQD�WHVL��SHU�XQ�WRWDOH�GL�����IUXWWL��
�,�GDWL�VRQR�VWDWL�HODERUDWL�PHGLDQWH�DQDOLVL�GHOOD�YDULDQ]D�$QRYD�H�VXFFHVVLYR�WHVW�GL�7XNH\�

SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH�WUD�L�JUXSSL��VRIWZDUH�XWLOL]]DWR�6WDWLVWLFD�YHU������
�
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7DEHOOD����3URYD�GL�GLIIXVLRQH�GL�3%�VX�PHOH�FY��*ROGHQ�'HOLFLRXV��

/LYHOOL�GL�LQRFXOR�GL�3%� 7HVL�D�FRQIURQWR� ,QFLGHQ]D����� *UDGR�GL�DWWDFFR�����

0HOH�VDQH��FRQWUROOR�� 6DQR� �� ��

0HOH�FRQ�VLQWRPR�OLHYH� 3%�OLHYH� ���� ��

0HOH�FRQ�VLQWRPR�PHGLR� 3%�PHGLR� ���� ���

0HOH�FRQ�VLQWRPR�JUDYH� 3%�JUDYH� ���� ���
�
7DEHOOD����3URYD�GL�FRQWDWWR�GL�3%�WUD�PHOH�FY��*ROGHQ�'HOLFLRXV��

/LYHOOL�GL�LQRFXOR�GL�3%� 7HVL�D�FRQIURQWR� ,QFLGHQ]D����� *UDGR�GL�DWWDFFR�����

0HOH�VDQH��FRQWUROOR�� 6DQR� �� ��

0HOH�VDQH���PHOH�FRQ�VLQWRPR�OLHYH� 6DQR���3%�OLHYH� ��� ��

0HOH�VDQH���PHOH�FRQ�VLQWRPR�PHGLR� 6DQR���3%�PHGLR� ��� ���

0HOH�VDQH���PHOH�FRQ�VLQWRPR�JUDYH� 6DQR���3%�JUDYH� ��� ���
�
,VRODPHQWR�GHJOL�DJHQWL�GL�SDWLQD�ELDQFD�
/¶LVRODPHQWR�GHJOL�DJHQWL�UHVSRQVDELOL�GL�SDWLQD�ELDQFD�q�VWDWR�FRQGRWWR�VHJXHQGR�OR��VSRUH�

IDOO�PHWKRG��GHVFLWWR�GD�:DQJ�&KLQJ�HW�DO�� ������� VHFRQGR� LO�TXDOH�SRU]LRQL� GL� HSLFDUSR�� LQ�
TXHVWR� FDVR� GHOOD� PLVXUD� GL� �� FP��� XQD� YROWD� SUHOHYDWL� LQ� FRQGL]LRQL� GL� VWHULOLWj� VRQR� VWDWL�
SRVL]LRQDWL� JUD]LH� DG� XQ� YHOR� GL� YDVHOLQD� VXOOD� VXSHUILFLH� LQWHUQD� GHO� FRSHUFKLR� GHOOD� SLDVWUD�
3HWUL�FRQWHQHWH�3'$�5%�&��3RWDWR�'H[WURVH�$JDU��5RVH�EHQJDOD�H�&KORUDPSKHQLFRO���'RSR�
��JLRUQL�GL�FUHVFLWD�DO�EXLR�D�WHPSHUDWXUD�DPELHQWH�VRQR�FRPSDUVH�FRORQLH�GL�DVSHWWR�XQWXRVR�H�
OLHYLWLIRUPH�� FRQ� PDUJLQH� IUDVWDJOLDWR� H� FRQ� XQD� FDUDWWHULVWLFD� FUHVFLWD� FKH� VL� HVSDQGH� YHUVR�
O¶DOWR�� 8QD� YROWD� RWWHQXWH� OH� FRORQLH� PRQRVSRULFKH�� DO� ULFRQRVFLPHQWR� PRUIRORJLFR� q� VWDWR�
DVVRFLDWR�TXHOOR�PROHFRODUH�FRQ�DPSOLILFD]LRQH�GHOOD�UHJLRQH�,76��primer�,76��,76���VHJXLWD�
GD�VHTXHQ]LDPHQWR�H�FRQIURQWR�GHOOH�VHTXHQ]H�RWWHQXWH�FRQ�TXHOOH�GHSRVLWDWH�LQ�*HQ%DQN��3HU�
O¶LVRODPHQWR�GHL�SDWRJHQL�UHVSRQVDELOL�GHOOH� IXPDJJLQL����FP��GL�HSLFDUSR�q�VWDWR� LPPHUVR�LQ�
DFTXD� VWHULOH� H� ODVFLDWR� LQ� DJLWD]LRQH� SHU� ���PLQXWL� DO� WHUPLQH�GHL� TXDOL� LO� VXUQDWDQWH� q� VWDWR�
VHPLQDWR�WDO�TXDOH�H�GLOXLWR������LQ�SLDVWUD�3HWUL�FRQWHQHQWH�3'$�&��3RWDWR�'H[WURVH�$JDU�H�
&KORUDPSKHQLFRO���*OL�LVRODWL�RWWHQXWL�PRUIRORJLFDPHQWH�GLYHUVL�WUD�ORUR�VRQR�VWDWL�VRWWRSRVWL�D�
FDUDWWHUL]]D]LRQH�PRUIRORJLFD�H�PROHFRODUH�PHGLDQWH�VHTXHQ]LDPHQWR�GHOOD�VWHVVD�UHJLRQH�,76�
FRPH�ULSRUWDWR�LQ�SUHFHGHQ]D��
�
�

5,68/7$7,��
&RQVHUYD]LRQH�LQ�FHOOD�IULJRULIHUD�DG�DWPRVIHUD�FRQWUROODWD�
1HO� FRUVR� GHO� ����� LQ� 7UHQWLQR� q� VWDWD� ULVFRQWUDWD� XQ¶LPSRUWDQWH� PDQLIHVWD]LRQH� GL� 3%�

VRSUDWWXWWR�LQ�IUXWWHWL�XELFDWL�LQ�]RQH�XPLGH��SRFR�VROHJJLDWH�H�YHQWLODWH��/H�PHOH�GL�FY��*ROGHQ�
'HOLFLRXV� LPSLHJDWH�SHU� OH� SURYH�GL� FRQVHUYD]LRQH� LQ�$&�FRQ�YDOXWD]LRQH�GHOOD� GLIIXVLRQH� H�
LQVRUJHQ]D� GL� QXRYL� VLQWRPL� SHU� FRQWDWWR� SURYHQLYDQR� GDOOD� 9DOVXJDQD� �/HYLFR��� ]RQD�
VWRULFDPHQWH�VRJJHWWD�DG�XQD�HOHYDWD�SUHVVLRQH�GL�TXHVWR�SDWRJHQR���
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,�VLQWRPL�RVVHUYDWL�VXL�IUXWWL�DO�PRPHQWR�GHOOD�UDFFROWD�H�SULPD�GHO�SRVL]LRQDPHQWR�LQ�FHOOD�
IULJRULIHUD� �ILJXUD� ��� HUDQR� IDFLOPHQWH� ULFRQGXFLELOL� DO� IXQJR� HSLILWD� Tilletiopsis� VSS��� /D�
FRQIHUPD� GHOO¶DJHQWH� H]LRORJLFR� q� DYYHQXWD� FRQ� LVRODPHQWR� H� FDUDWWHUL]]D]LRQH� PROHFRODUH�
SUHVVR� LO� ODERUDWRULR� GL� ILWRSDWRORJLD� H� GLDJQRVWLFD� GHOOD� )(0�� ,� ULVXOWDWL� SUHOLPLQDUL� KDQQR�
FRQIHUPDWR� OD� SUHVHQ]D� GL� WUH� GLYHUVH� VSHFLH�� Tilletiopsis pallescens�� Tilletiopsis 
washingtonensis H�GL�XQD�VSHFLH�DSSDUWHQHQWH�DO�JHQHUH�Entyloma�VS��
,� ULVXOWDWL� GHO� PRQLWRUDJJLR� GHOOD� GLIIXVLRQH� GHO� IXQJR� KDQQR�PRVWUDWR� XQD� VFDUVD� R� QXOOD�

FDSDFLWj�GHO�SDWRJHQR�GL�SUROLIHUDUH�GXUDQWH�OD�FRQVHUYD]LRQH�GHOOH�PHOH��WDEHOOD�����'RSR�����
JLRUQL�GL�FRQVHUYD]LRQH�LQ�$&�QRQ�VRQR�VWDWH�ULVFRQWUDWH�GLIIHUHQ]H�VLJQLILFDWLYH�VXO�JUDGR�GL�
DWWDFFR�LQ�QHVVXQD�GHOOH�WHVL�FRQ�GLYHUVR�SRWHQ]LDOH�GL�LQRFXOR��$QFKH�LQ�SUHVHQ]D�GL�VLQWRPL�
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Figura 1. PB su cv. Golden Delicious alla raccolta 2018 (sinistra) e fumaggini insorte dopo 60 
giorni di conservazione in AC su frutti con lievi infezioni di PB (destra) 
 

    
 
 

DISCUSSIONE E CONCLUSIONI 
La conservazione rappresenta una fase molto importante della filiera produttiva delle mele 

poiché il mercato del consumo fresco si sta orientando sempre più verso una lunga 
conservazione ed è perciò fondamentale preservare tutte le caratteristiche qualitative e 
sanitarie.  

Lo studio in oggetto, condotto in Trentino, si poneva l’obiettivo di approfondire la 
conoscenza relativa al comportamento di Tilletiopsis spp., agente di inestetismo dei frutti   
denominato “patina bianca”, durante le condizioni di conservazione in atmosfera controllata 
delle mele. Tilletiopsis pallescens, Tilletiopsis washingtonensis ed Entyloma sp. sono stati 
isolati dalle mele sintomatiche oggetto di studio confermando l’eziologia della malattia come 
riportato in Alto Adige, Friuli Venezia Giulia e Piemonte (Baric et al., 2010). Osservando 
l’evoluzione della sintomatologia sull’esocarpo dei frutti in cella frigorifera non si è 
evidenziata alcuna significativa intensificazione del sintomo considerando che le mele in tutti 
e tre i gradi di attacco considerati (lieve-medio-grave) hanno mantenuto lo stesso livello di 
infezione per tutta la durata della prova. Anche per quanto riguarda l’insorgenza di nuove 
infezioni sui frutti a contatto non si è riscontrata nessuna evidenza.  

Nel corso delle indagini, sui frutti colpiti da Tilletiopsis spp., è stata invece riscontrata una 
massiccia proliferazione di patogeni associati alle cosiddette “fumaggini del melo” 
appartenenti al genere Cladosporium, Alternaria, Aureobasidium, Rodothorula e 
Sporobolomyces. La loro manifestazione durante la conservazione ha danneggiato 
ulteriormente l’epidermide delle mele e determinato la perdita di valore e commerciabilità 
soprattutto di quelle che presentavano solo lievi infezioni di PB. Da notare che, anche mele 
asintomatiche raccolte da frutteti colpiti da PB, presentavano dopo 60 giorni di conservazione 
i primi sintomi di fumaggini.  

Mele con sintomi di PB riscontrati alla raccolta nei frutteti e talvolta già evidenti a partire 
dalla tarda primavera o inizio estate, hanno mantenuto inalterato il loro aspetto estetico 
durante la conservazione probabilmente perché i patogeni responsabili non hanno trovato le 
condizioni per riprodursi e proliferare. Le condizioni di alta UR necessarie per una buona 
conservazione delle mele sembrano rappresentare invece una condizione fortemente 
favorevole alla proliferazione del complesso delle fumaggini del melo che possono deteriorare 
il prodotto già dopo 60 giorni di conservazione. 
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