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DXWXQQR� ����� H� ������ GXUDQWH� XQD� LQGDJLQH� YROWD� D� YHULILFDUH� OR� VWDWR� ILWRVDQLWDULR� GL�
DJUXPHWL� SUHVHQWL� LQ� %DVLOLFDWD�� VX� WURQFKL� H� UDPL� GL� SLDQWH� GL� DUDQFLR� GROFH� FY�� )XNRPRWR�
LQQHVWDWH�VX�FLWUDQJH�&DUUL]R��ORFDOL]]DWH�LQ�DJUR�GL�6FDQ]DQR�-RQLFR��07��VRQR�VWDWL�RVVHUYDWL�
FRSLRVL� HVVXGDWL� VFKLXPRVL� ELDQFDVWUL�� ,Q� FRUULVSRQGHQ]D�GHL� IOXVVL� OD� FRUWHFFLD� VL� SUHVHQWDYD�
IHVVXUDWD��/D�SHUFHQWXDOH�GL�SLDQWH� VLQWRPDWLFKH��FKH�PRVWUDYDQR� IOXVVL� VFKLXPRVL�ELDQFDVWUL��
GHSHULPHQWR� SURJUHVVLYR� H� VFDUVD� SURGX]LRQH�� VL� DJJLUDYD� LQWRUQR� DO� ������� $O� ILQH� GL�
LGHQWLILFDUH�OH�SRVVLELOL�FDXVH�GHL�VLQWRPL�VRQR�VWDWH�HIIHWWXDWH�DQDOLVL�ILWRSDWRORJLFKH�H�FKLPLFKH�
GHO�VXROR�H�GHOOH�IRJOLH�GL�SLDQWH�VLQWRPDWLFKH��,�ULVXOWDWL�GHOOH�DQDOLVL�FKLPLFKH�KDQQR�GLPRVWUDWR�
FKH�LO�OLYHOOR�GHL�QXWULHQWL�HUD�QHOOD�QRUPD��/H�LQGDJLQL�YLURORJLFKH�KDQQR�GDWR�HVLWR�QHJDWLYR��
'DL�WHVVXWL�VLQWRPDWLFL�H�GDJOL�HVVXGDWL�q�VWDWR�FRVWDQWHPHQWH�LVRODWR�XQ�OLHYLWR�H��VDOWXDULDPHQWH��
XQ� EDWWHULR�� LGHQWLILFDWL� PHGLDQWH� 3&5� H� VXFFHVVLYD� DQDOLVL� JHQLFD�� *OL� DPSOLFRQL� VRQR� VWDWL�
VHTXHQ]LDWL�H�FRQIURQWDWL�FRQ�TXHOOL�SUHVHQWL�LQ�1&%,��PRVWUDQGR�DOWD�VLPLODULWj�FRQ�Torulaspora 
delbrueckii� H�Zymobacter palmae�� 8OWHULRUL� VWXGL� GRYUDQQR� HVVHUH� FRQGRWWL� SHU� VRGGLVIDUH� L�
SRVWXODWL�GL�.RFK�DO� ILQH�GL�YHULILFDUH� LO� UXROR�GHL�GXH�PLFURUJDQLVPL�QHO�GHWHUPLQLVPR�GHOOD�
VLQWRPDWRORJLD�RVVHUYDWD� VX� DJUXPL� LQ�%DVLOLFDWD� H� VH� DOWUL� IDWWRUL�� ELRWLFL� R� DELRWLFL�� DEELDQR�
FRQWULEXLWR�DOOD�PDQLIHVWD]LRQH�GHL�VLQWRPL��
3DUROH�FKLDYH��OLHYLWL��Torulaspora delbrueckii��Zymobacter palmae 
�
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,Q� WKH� DXWXPQ�RI� �����DQG�������GXULQJ� VXUYH\V� WR�YHULI\� WKH�SK\WRVDQLWDU\� VWDWXV�RI� FLWUXV�
RUFKDUGV� ORFDWHG� LQ� WKH� FRXQWU\VLGH� RI� 6FDQ]DQR� ,RQLFR� �%DVLOLFDWD�� ,WDO\��� RQ� WUXQNV� DQG�
EUDQFKHV�RI� VZHHW� RUDQJH� FY��)XNRPRWR�JUDIWHG�RQ�&DUUL]R� FLWUDQJH�� FRSLRXV�ZKLWLVK� IRDP\�
H[XGDWHV�ZHUH�REVHUYHG��$ORQJVLGH� WKH� IORZV�� WKH�EDUN�DSSHDUHG�FUDFNHG� 7KH�SHUFHQWDJH�RI�
V\PSWRPDWLF�SODQWV�ZDV�DURXQG��������7UHHV�ZLWK�WKH�GHVFULEHG�V\PSWRPV�ZHUH�GHFOLQLQJ�DQG�
ZLWK�SRRU�SURGXFWLRQ��,Q�RUGHU�WR�LGHQWLI\�WKH�SRVVLEOH�FDXVHV��SK\WRSDWKRORJLFDO�DQG�FKHPLFDO�
DQDO\VHV�RI�V\PSWRPDWLF�SODQWV�ZHUH�FDUULHG�RXW��7KH�UHVXOWV�RI�FKHPLFDO�DQDO\VHV�VKRZHG�WKDW�
WKH�QXWULWLRQDO� OHYHOV�ZHUH�QRUPDO��DOVR��YLURORJLFDO� DQDO\VHV� UHVXOWHG�QHJDWLYH��$�\HDVW� �DQG�
RFFDVLRQDOO\�D�EDFWHULXP���ZDV�FRQVWDQWO\�LVRODWHG�IURP�WKH�V\PSWRPDWLF�WLVVXHV�DQG�H[XGDWHV��
ZKLFK�ZHUH�LGHQWLILHG�PROHFXODUO\�E\�3&5�DQG�VXEVHTXHQW�JHQH�DQDO\VLV��7KH�REWDLQHG�3&5�
DPSOLFRQV�ZHUH�VHTXHQFHG�DQG�FRPSDUHG�ZLWK�WKRVH�DOUHDG\�SUHVHQW�LQ�WKH�GDWDEDVHV��1&%,��
VKRZLQJ�KLJK�VLPLODULW\�ZLWK�WKRVH�RI�Torulaspora delbrueckii�DQG�Zymobacter palmae��)XUWKHU�
VWXGLHV�PXVW�EH�FRQGXFWHG�WR�IXOILOO�.RFK
V�SRVWXODWHV��LQ�RUGHU�WR�YHULI\�WKH�UROH�SOD\HG�E\�T��
delbrueckii�DQG�RU�Z��palmae�LQ�GHWHUPLQLQJ�WKH�REVHUYHG�V\PSWRPV��DQG�DOVR�WR�FKHFN�LI�RWKHU�
IDFWRUV��ELRWLF�RU�DELRWLF��DUH�LQYROYHG��
.H\ZRUGV��\HDVWV��Torulaspora delbrueckii��Zymobacter palmae�
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INTRODUZIONE 
L’introduzione di nuove varietà rappresenta in frutticoltura ed in agrumicoltura un aspetto 

fondamentale e di primo piano per innovare i processi produttivi con prodotti ben recepiti dal 
mercato, che garantiscano una redditività adeguata alle imprese agricole.  

Tra le innovazioni varietali introdotte per le arance del gruppo Navel a polpa bionda, 
nell’ultimo decennio, il ‘Fukumoto’ è interessante per le caratteristiche pomologiche e per 
l’epoca di maturazione più anticipata rispetto ai Navel finora coltivati. Notoriamente non 
sempre tutte le caratteristiche positive e negative di una varietà sono conosciute e solo nel corso 
degli anni si possono valutare, tanto da decidere se continuare o meno con la diffusione della 
varietà oggetto di valutazione. Nello specifico, per il ‘Fukumoto’, nelle schede varietali dei 
Paesi dove è stato introdotto, tra le criticità veniva riportata una fitopatia denominata “foamy 
bark rot”, che poteva determinare problemi di sopravvivenza delle piante.  

Nei nostri areali, per molti anni, tale problematica non si era manifestata fino all’estate del 
2018, quando sono stati segnalati i primi casi. Durante una indagine volta a verificare lo stato 
fitosanitario degli agrumeti presenti in Basilicata, su tronchi e rami di piante di arancio dolce 
cv. Fukumoto (Citrus sinensis (L.) Osbeck, di 5 anni di età, innestate su citrange Carrizo 
localizzate in agro di Scanzano Jonico (MT), sono stati infatti osservati copiosi essudati 
schiumosi biancastri (figura 1). 

 
Figura 1. Abbondanti essudati schiumosi osservati su tronco di arancio dolce cv. Fukumoto (a 
sinistra). Spesso al flusso schiumoso era associata la presenza di formiche (al centro). Cancro 
sottocorticale nell’area di fuoriuscita della schiuma (a destra) 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

 
 
Sottocorticalmente, in corrispondenza dei flussi, si osservavano spaccature che poi 

evolvevano in cancri (figura 1). 
 L’incidenza di piante sintomatiche si aggirava intorno al 5-10%. Le piante sintomatiche si 

mostravano deperimenti e con scarsa produzione di frutti.  
Poiché i sintomi sopra descritti non sembrano essere stati mai segnalati in Italia, viste le 

analogie con una alterazione riscontrata su ‘Fukumoto’ in California e le possibili implicazioni 
economiche della malattia, sono stati avviati studi per chiarirne le cause. 
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&DPSLRQL�GL�WHUUHQR�VRQR�VWDWL�UDFFROWL�D�XQD�SURIRQGLWj�GL�FLUFD����FP�LQ�SURVVLPLWj�GL�DOEHUL�

GL�DJUXPL�VLQWRPDWLFL�H�DVLQWRPDWLFL�GD�VRWWRSRUUH�DG�DQDOLVL�FKLPLFKH��'DJOL�VWHVVL�DOEHUL�VRQR�
VWDWH� UDFFROWH� IRJOLH�GD�VRWWRSRUUH�DOOH�VWHVVH�DQDOLVL��8OWHULRUL�FDPSLRQL� IRJOLDUL��SUHOHYDWL�GD�
DOEHUL�VLQWRPDWLFL��VRQR�VWDWL�VDJJLDWL�SHU�HYLGHQ]LDUH�OD�HYHQWXDOH�SUHVHQ]D�GHL�SULQFLSDOL�YLUXV�
GHJOL�DJUXPL�PHGLDQWH�WHVW�VLHURORJLFR�(�/�,�6�$��3RU]LRQL�GL�WURQFKL��UDPL�HG�HVVXGDWL��SUHOHYDWL�
GD� SLDQWH� VLQWRPDWLFKH�� VRQR� VWDWL� UDFFROWL� SHU� VXFFHVVLYL� WHQWDWLYL� G¶LVRODPHQWL� IXQJLQL� H�
EDWWHULFL��$�WDOH�VFRSR��SLFFROL�IUDPPHQWL�GL� WHVVXWR�VRQR�VWDWL�VWHULOL]]DWL�VXSHUILFLDOPHQWH�HG�
XVDWL� SHU� LQVHPLQDUH� SLDVWUH�3HWUL� FRQWHQHQWH� FRPH� VXEVWUDWR�QXWULWLYR�3DWDWD�'HVWURVLR�$JDU�
�3'$�� DGGL]LRQDWR� FRQ� WHWUDFLFOLQD� ������� /¶HVVXGDWR� q� VWDWR� GLUHWWDPHQWH� XWLOL]]DWR� SHU�
LQVHPLQDUH�SLDVWUH�GL�3'$��/H�SLDVWUH�VRQR�VWDWH�LQFXEDWH��DO�EXLR��D�������&�SHU���JLRUQL���
3HU�JOL�LVRODPHQWL�EDWWHULFL��SLFFROL�SH]]L�GL�WHVVXWR�VLQWRPDWLFR�SUHYHQWLYDPHQWH�VWHULOL]]DWL�

VRQR� VWDWL� RPRJHQHL]]DWL� LQ� SUHVHQ]D� GL� VROX]LRQH� ILVLRORJLFD� H� O¶RPRJHQHL]]DWR� XVDWR� SHU�
³VWULVFLDUH´� SLDVWUH� 3HWUL� FRQWHQHQWL� FRPH� VXEVWUDWR� QXWULWLYR� .LQJ� %� �.%�� R� 1XWULHQW� $JDU�
�$1*���/H�SLDVWUH�VRQR�VWDWH�TXLQGL�SRVWH�DG�LQFXEDUH��DO�EXLR��D�������&�SHU���JLRUQL���
'DOOH�FROWXUH�SXUH�RWWHQXWH�q�VWDWR�HVWUDWWR�LO�'1$�JHQRPLFR�WRWDOH��J'1$��XWLOL]]DQGR�LO�NLW�

1XFOHR6SLQ�3ODQW�,,��0DFKHUH\�1DJHO��*HUPDQLD��VHFRQGR�OH�LVWUX]LRQL�GHO�SURGXWWRUH��,O�J'1$�
q�VWDWR�XVDWR�LQ�SURYH�GL�DPSOLILFD]LRQH��3&5��XWLOL]]DQGR�OH�FRSSLH�GL�SULPHU�,76��,76���:KLWH�
HW�DO���������H�<��<���<RXQJ�HW�DO���������ULVSHWWLYDPHQWH�SHU�IXQJKL�H�EDWWHUL��3HU�OH�UHD]LRQL�
GL�DPSOLILFD]LRQH�q�VWDWD�XWLOL]]DWD�OD�0DVWHU�0L[�3&5�3KLUH�3ODQW�'LUHFW��7KHUPR�6FLHQWLILF��
:LOPLQJWRQ��86$��VHJXHQGR�OH�LVWUX]LRQL�GHO�SURGXWWRUH� 
*OL�DPSOLFRQL�RWWHQXWL�VRQR�VWDWL�GLUHWWDPHQWH�VHTXHQ]LDWL�GD�%05�*HQRPLFV��3DGRYD��,WDOLD��

H� OH� VHTXHQ]H� FRQIURQWDWH� FRQ� TXHOOH� SUHVHQWL� LQ� *HQ%DQN� PHGLDQWH� LO� SURJUDPPD� %/$67�
�$OWVFKXO�HW�DO���������HG�XOWHULRUPHQWH�DQDOL]]DWH�PHGLDQWH�LO�VRIWZDUH�0(*$�Y������7DPXUD�
HW�DO���������SHU�YHULILFDUH�OD�SUHVHQ]D�GL�HYHQWXDOL�GLIIHUHQ]H�D�OLYHOOR�QXFOHRWLGLFR��
�
�
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,�ULVXOWDWL�GHOOH�DQDOLVL�FKLPLFKH�GHO�VXROR�H�GHOOH�IRJOLH�QRQ�KDQQR�PRVWUDWR�DOFXQD�DOWHUD]LRQH�

QXWUL]LRQDOH�QHOOH�SLDQWH�GL�Citrus VSS��,O�VDJJLR�(/,6$�KD�HVFOXVR�OD�SUHVHQ]D�GHL�YLUXV�ULFHUFDWL�
QHOOH�SLDQWH�HVDPLQDWH��*OL�LVRODPHQWL�GDOOH�SRU]LRQL�GL�WURQFKL��UDPL�H�³IOXVVR´�KDQQR�VHPSUH�
SHUPHVVR�GL�LVRODUH�XQD�VROD�VSHFLH�GL�OLHYLWR�H��RFFDVLRQDOPHQWH��XQ�EDWWHULR��
/H�DPSOLILFD]LRQL�GHO�J'1$�HVWUDWWR�GDOOH�FROWXUH�SXUH�KDQQR�FRQVHQWLWR�GL�RWWHQHUH�DPSOLFRQL�

GL�FLUFD�����ES�FRQ�OD�FRSSLD�GL�SULPHU�,76��,76��H�GL�FLUFD�����ES�FRQ�<��<���,O�FRQIURQWR�
GHOOH�VHTXHQ]H�QXFOHRWLGLFKH�RWWHQXWH�FRQ�TXHOOH�JLj�SUHVHQWL�LQ�EDQFD�GDWL��1&%,��PHGLDQWH�LO�
SURJUDPPD�%/$67�KD�ULYHODWR�XQD�HOHYDWD�RPRORJLD�GL�VHTXHQ]D��LGHQWLWj�DO�������FRQ�TXHOOH�
DSSDUWHQHQWL�DO�OLHYLWR�Torulaspora delbrueckii��/LQGQHU��(�.��1RYiN�	�=VROW�������FRGLFL�GL�
DFFHVVR�0.�������H�)1��������SHU�,76�H�DO�EDWWHULR�Zymobacter palmae�2NDPRWR�HW�DO��������
�FRGLFL�GL�DFFHVVR�15�������H�$)��������SHU���6��&LQTXH�VHTXHQ]H�GL�T. delbrueckii�H�FLQTXH�
GD�Z. palmae�RWWHQXWH�LQ�TXHVWR�VWXGLR��VRQR�VWDWH�GHSRVLWDWH�LQ�EDQFD�GDWL�(0%/�FRQ�L�FRGLFL�
GL�DFFHVVR�GD�/5�������D�/5�������SHU�T. delbrueckii H�GD�/5�������D�/5�������SHU�Z. 
palmae�� 1HVVXQD� GLIIHUHQ]D� VLJQLILFDWLYD�� D� OLYHOOR� QXFOHRWLGLFR�� q� VWDWD� HYLGHQ]LDWD� WUD� OH�
VHTXHQ]H�GL�T��delbrueckii�H�Z��palmae RWWHQXWH�LQ�TXHVWR�VWXGLR�H�OH�VHTXHQ]H�QXFOHRWLGLFKH�JLj�
SUHVHQWL�QHO�GDWDEDVH�1&%,�XWLOL]]DQGR�LO�VRIWZDUH�0(*$�Y������7DPXUD�HW�DO����������
�
�
�
�
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&RPH�SULPD�DFFHQQDWR��L�VLQWRPL�RVVHUYDWL�ULFRUGDYDQR�GD�YLFLQR�XQD�PDODWWLD�JLj�VHJQDODWD�

LQ�86$�VX�µ)XNXPRWR¶�H�GHQRPLQDWD��IRDP\�EDUN�URW���R�³VDS�IOX[�GLVHDVHV´��$GHVHPR\H�HW�DO���
������ -RQHV�� �������3HU� LO� YHUR� VHPEUHUHEEH� FKH� XQD� VLQWRPDWRORJLD� PROWR� VLPLOH� D� TXHOOD�
ULVFRQWUDWD� VX� µ)XNXPRWR¶� VLD� VWDWD� JLj� GHVFULWWD� LQ� 7H[DV� H� )ORULGD� QHO� ����� GD� *RGIUH\�
�*RGIUH\�� ������� GHQRPLQDWD� ³LQIHFWLRXV� ZRRG� QHFURVLV� DQG� JXPPRVLV´�� ,Q� &DOLIRUQLD� OD�
PDODWWLD� q� VWDWD� GHQRPLQDWD� ³5LR� *UDQGH� JXPPRVLV´� R� ³IHUPHQW� JXP´� HG� HUD� DPSLDPHQWH�
GLIIXVD�VX�DOEHUL�GL�SRPSHOPR��.ORW]���������*RGIUH\��������H�&KLOGV��������DYHYDQR�DWWULEXLWR�
OD�PDODWWLD�DG�XQ�DWWLQRPLFHWH��PHQWUH�2OVRQ��������D�Diplodia�VSS���
9DUL�DOWUL�PLFURUJDQLVPL�VRQR�VWDWL�SURSRVWL�FRPH�DJHQWL�FDXVDOL��,Q�SDUWLFRODUH��LQ�&DOLIRUQLD��

$GHVH\PRUH� HW� DO�� ������� KDQQR� DVVRFLDWR� DO� �IRDP\�EDUN� URW�� GHOO¶DUDQFLR� FY�� )XNRPRWR� D�
GLYHUVL�EDWWHUL�H�IXQJKL��WUD�FXL�Bacillus�VSS���Pseudomonas�VSS���Fusarium�solani��F��oxysporum�
H�Botryosphaeria�VSS��,QROWUH��/DFDQ���������D�6DQ�)UDQFLVFR��86$���VX�TXHUFLD�H�PDQGRUOR�FRQ�
VLQWRPL�GHO�WXWWR�VLPLOL�D�TXHOOL�ULVFRQWUDWL�VX�DJUXPL�KD�ULVFRQWUDWR�VROR�EDWWHUL���
'LYHUVH�DOWUH�VSHFLH�DUERUHH��SUHYDOHQWHPHQWH�JHOVR��ROPR��TXHUFLD��DFHUR��DPDUHQD�H�SLRSSR�

VRQR�VHJQDODWH�FRQ�VLQWRPL�VLPLOL�D�TXHOOL�SULPD�GHVFULWWL��$GHVHPR\H�HW�DO���������-RQHV��������
/DFDQ�� ������ 5REHUWV� H� 7VLDQJ�� ������� ,Q� DJJLXQWD� YL� q� GD� VHJQDODUH� FKH� OD� VLQWRPDWRORJLD�
GHVFULWWD�q�VWDWD�RVVHUYDWD��FRPH�FDVR�LVRODWR�GD�XQR�GHJOL�DXWRUL�GHOOD�SUHVHQWH�QRWD��JLj�QHO������
VX� FOHPHQWLQH� µ&RPXQH¶� LQ� DJUR� GL�0DVVDIUD� �7$�� H� UHFHQWHPHQWH� GD� YDUL� DJUXPLFROWRUL� LQ�
3XJOLD�HG�LQ�]RQH�GLYHUVH�GHOOD�%DVLOLFDWD�IDFHQGR�SUHVXPHUH�FKH�LO�IHQRPHQR�VLD�LQ�DXPHQWR��
8OWHULRUL� VWXGL� VRQR� QHFHVVDUL� �YHULILFD� GHL� SRVWXODWL� GL� .RFK�� SHU� FKLDULUH� LO� UXROR�� QHO�

GHWHUPLQLVPR�GHOOD�PDODWWLD�� JLRFDWR�GD�T. delbrueckii� H�Z. palmae��QRWL�SHU� OH� ORUR�FDSDFLWj�
IHUPHQWDWLYH��+RUQ�HW�DO���������%HO\�HW�DO.���������DQFKH�LQ�UHOD]LRQH�DG�DOWUH�SRVVLELOL�FRQFDXVH�
FRPH�FRQGL]LRQL�FOLPDWLFKH��PHWRGR�GL�FROWLYD]LRQH��FXOWLYDU��SRUWLQQHVWR��HFF��
5HVWD� LQWHVR� FKH� O¶LQWURGX]LRQH� GL� PDWHULDOH� YHJHWDOH� GD� DOWUL� 3DHVL� DJUXPLFROL�� ROWUH� DO�

FRQWUROOR�SHU�OH�PDODWWLH�GD�TXDUDQWHQD��GHYH�HVVHUH�RJJHWWR�GL�YDOXWD]LRQH�DJURQRPLFD�H�DQFKH�
GL�HYHQWXDOL�VXVFHWWLELOLWj�D�FODVVLFKH�PDODWWLH�ELRWLFKH�HG�DELRWLFKH�FKH�SRWUHEEHUR�QHO�WHPSR�
LQIOXHQ]DUH�QHJDWLYDPHQWH�OD�FROWXUD��PHWWHQGRQH�D�ULVFKLR�OD�UHGGLWLYLWj���
8Q� DOWUR� DVSHWWR� GD� FRQVLGHUDUH� VRQR� OH� SUREOHPDWLFKH� D� YROWH� VFRQRVFLXWH� FKH� SRVVRQR�

PDQLIHVWDUVL�GRSR�YDUL�DQQL��UHODWLYH��DG�HV���DOOD�FRPSDWLELOLWj�WUD�YDULHWj�FRQ�L�QXRYL�SRUWLQQHVWL�
XWLOL]]DWL�LQ�DJUXPLFROWXUD��'LIDWWL�O¶HVSUHVVLRQH�GL�TXHVWR�DVSHWWR�SXz�HVVHUH�SL��R�PHQR�ULWDUGDWD�
QHO�WHPSR��FRQ�JUDYLWj�GLYHUVD�ULVSHWWR�DO�SRUWLQQHVWR�LQ�SDUWLFRODUH�ULVSHWWR�DOOH�QXRYH�YDULHWj�H�
SRUWLQQHVWL�FKH�QHO�QRVWUR�WHUULWRULR�VRQR�VWDWH�LQWURGRWWH�QHOO¶XOWLPR�GHFHQQLR��
�
�

/$925,�&,7$7,��
$GHVHPR\H� $��� (VNDOHQ� $��� 0D\RUTXLQ� -��� 5RSHU� &��� :DQJ� 3��� 9LGDODNLV� *��� .DOOVHQ� &���

2¶&RQQHOO�1���������5HVHDUFK�3URMHFW�3URJUHVV�5HSRUW��8QGHUVWDQGLQJ�µIRDP\�EDUN�URW¶�RI�
)XNXPRWR�QDYHO��CRB Funded Research Reports�������������

$OWVFKXO�6��)���*LVK�:���0LOOHU�:���0\HUV�(��:���/LSPDQ�-��'���������%DVLF� ORFDO�DOLJQPHQW�
VHDUFK�WRRO��Journal of Molecular Biology���������������

%HO\� 0��� 6WRHFNOH�� 3�� 0DVQHXI�3RPDUqGH� ,��� 'XERXUGLHX�� '��� ������ ,PSDFW� RI� PL[HG�
Torulaspora delbrueckii–Saccharomyces cerevisiae� FXOWXUH� RQ� KLJK�VXJDU�
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