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Alert
Zinnia: 
Tip Burn of Young Leaves

Leaf tip necrosis is a common problem encoun-
tered during summer production of zinnias. This 
problem is due to an environmentally induced cal-
FLXP�GHÀFLHQF\�

by Brian E. Whipker1

(bwhipker@ncsu.edu) 

Figure 1. Necrotic leaf edge burn caused by an environmentally induced 
FDOFLXP�GHÀFLHQF\�
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DURXQG�WKH�ÁRZHU�EXG���,Q�
H[WUHPH�FDVHV��WKH�QH[W�
VHWV�RI�ORZHU�OHDYHV�RQ�
WKH�VWHP�PD\�DOVR�H[KLELW�
V\PSWRPV��)LJ�������$�VHF-
RQGDU\�Botrytis�LQIHFWLRQ�
PD\�RSSRUWXQLVWLFDOO\�IRUP�
RQ�WKH�GHDG�WLVVXH�WRR��)LJ��
���

$W�1&�6WDWH�8QLYHUVLW\��ZH�
KDYH�REVHUYHG�WKLV�GLV-
RUGHU�RYHU�WKH�SDVW�IRXU�
\HDUV���,W�FDQ�RFFXU�ZLWK�
ODWH�VSULQJ�SURGXFWLRQ�DQG�
VXPPHU�SURGXFWLRQ���7R�
GXSOLFDWH�WKH�V\PSWRPV��
ZH�FRQGXFWHG�H[SHULPHQWV�
E\�ZLWKKROGLQJ�FDOFLXP�DQG�
ZHUH�DEOH�WR�LQGXFH�WKH�
GLVRUGHU��WKXV�FRQÀUPLQJ�
WKH�FDXVH���

7KH�ZRUN�RQ�6WDUJD]HU�OLO-
LHV�E\�'U��%LOO�0LOOHU�WKHQ�

DW�&OHPVRQ�8QLYHUVLW\��DQG�
QRZ�DW�&RUQHOO�8QLYHUVLW\��
DSSHDUV�WR�DSSO\�WR�WKLV�
VLWXDWLRQ���:KHQ�WKH�\RXQJ�
OHDYHV�VXUURXQGLQJ�WKH�
ÁRZHU�EXG�DUH�IRUPLQJ��
WKDW�HQFORVHG�HQYLURQPHQW�
DW�WKH�JURZLQJ�WLS�ODFNV�
DLUÁRZ���&DOFLXP�XSWDNH�E\�
SODQW�URRWV�DQG�WUDQVSRUWD-
WLRQ�ZLWKLQ�LQ�WKH�SODQW�DUH�
GULYHQ�E\�ZDWHU�ORVV��WUDQ-
VSLUDWLRQ��IURP�WKH�OHDYHV���
,I�WKH�KXPLGLW\�LV�H[FHV-
VLYH��ZDWHU�ORVV�GHFUHDVHV��
DQG�FDOFLXP��DQG�ERURQ��
XSWDNH�LV�DOVR�OLPLWHG���

&DOFLXP�LV�D�SULPDU\�EXLOG-
LQJ�EORFN�RI�SODQW�FHOOV���
:LWK�PRVW�SODQWV��WKH�
UHSURGXFWLYH�ÁRZHU�EXG�LV�
WKH�SUHIHUUHG�WLVVXH��VLQN��
IRU�FDOFLXP��HVSHFLDOO\�LI�
LW�EHFRPHV�OLPLWHG���,I�WKLV�

Tissue Testing

Submitting a normal tissue sample for laboratory analysis 
PD\�QRW�FRQÀUP�ORZHU�FDOFLXP�OHYHOV�LQ�WKH�OHDYHV���7KH�
recommendation is to submit the most recently mature 
OHDYHV���&DOFLXP�OHYHOV�LQ�WKRVH�OHDYHV�ZLOO�PRVW�OLNHO\�EH�
ZLWKLQ�WKH�UHFRPPHQGHG�UDQJH���

With the symptoms occurring on younger leaves, you 
ZRXOG�QHHG�WR�VXEPLW�D�VDPSOH�RI�WKRVH�VPDOOHU�OHDYHV�
instead.  In addition, to magnify the extent of the prob-
OHP��LW�ZRXOG�EH�EHWWHU�WR�FXW�RII�WKH�RXWVLGH���FP�RI�
tissue exhibiting necrosis for submission. Calcium levels 
ORZHU�WKDQ�WKH�UHFRPPHQGHG�UDQJH�PRVW�OLNHO\�ZLOO�EH�
found. 
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Floriculture
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In cooperation with our 

local and state greenhouse 

organizations

Figure 2. Close up of marginal leaf necrosis on most of the upper leaves.

Figure 3. A secondary Botrytis infection has occurred on necrotic leaves 
ZKLFK�RULJLQDOO\�GLHG�GXH�WR�LQVXIÀFLHQW�FDOFLXP�
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To subscribe to e-GRO Alert, go to:

www.e-gro.org 

and click on the subscribe button

Figure 4. Tip necrosis occuring only on the youngest leaves.
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RFFXUV��WKH�OHDYHV�VXU-
URXQGLQJ�WKH�ÁRZHU�EXG�
DUH�WKHQ�XQDEOH�WR�REWDLQ�
VXIÀFLHQW�OHYHOV�RI�FDOFL-
XP��$V�WKRVH�\RXQJ�OHDYHV�
FRPSOHWH�WKH�ÀQDO�����
H[SDQVLRQ�RI�WKHLU�XOWLPDWH�
OHDI�VL]H��WKHLU�GHPDQG�IRU�
FDOFLXP�LQFUHDVHV��,I�FDO-
FLXP�LV�OLPLWHG�RU�ODFNLQJ��
WKHQ�OHDI�FHOO�GHDWK�RFFXUV�
DW�WKH�OHDI�PDUJLQ���7KLV�LV�
ZKDW�LV�RFFXUULQJ�ZLWK�]LQ-
QLDV�

Management
&RQWURO�RI�WKLV�HQYLURQPHQ-
WDO�VLWXDWLRQ�PD\�EH�GLI-
ÀFXOW���

)RU�VWDUWHUV��PDNH�VXUH�
\RX�DUH�VXSSO\LQJ�DGHTXDWH�
OHYHOV�RI�FDOFLXP�HLWKHU�
YLD�\RXU�LUULJDWLRQ�ZDWHU�
RU�IHUWLOL]HU���/HYHOV�RI����
WR�����SSP�&D�VKRXOG�EH�
DGHTXDWH����0DLQWDLQ�WKH�
VXEVWUDWH�S+�EHWZHHQ�S+�
����DQG�������&DOFLXP�DYDLO-
DEOH�GHFUHDVHV�ZLWK�S+���
,Q�DGGLWLRQ��VXEVWUDWH�S+�
OHYHOV�EHORZ�����FDQ�OHDG�
WR�LURQ�PDQJDQHVH�WR[-
LFLWLHV��EODFNLVK�SXUSOHG�

GLVFRORUDWLRQ�RI�WKH�ORZHU�
IROLDJH������2Q�WKH�RSSRVLWH�
HQG�RI�WKH�VSHFWUXP��FDO-
FLXP�DYDLODELOLW\�LQFUHDVHV�
ZLWK�WKH�VXEVWUDWH�S+��EXW�
WKHUH�LV�D�OLPLW�RI�H[FHHG-
LQJ�S+�����EHFDXVH�]LQQLDV�
DUH�QRW�DQ�LURQ�HIÀFLHQW�
SODQW�DQG�ZLWK�HOHYDWHG�
S+V�LURQ�GHÀFLHQFLHV�RFFXU�
�LQWHUYHLQDO�FKORURVLV�RI�
WKH�XSSHU�IROLDJH����

&RQWUROOLQJ�H[FHVVLYH�KX-
PLGLW\�PD\�KHOS��ZKLOH�
EHLQJ�DEOH�WR�GR�WKLV�LV�D�
FKDOOHQJH���$YRLGLQJ�LUULJDW-
LQJ�ODWH�LQ�WKH�GD\�WR�DOORZ�
H[FHVVLYH�ZDWHU�WR�HYDSR-
UDWH�ZLOO�KHOS���

,QFUHDVH�DLUÁRZ�ZLOO�KHOS�
LPSURYH�FDOFLXP�XSWDNH�
LQ�SODQWV���7KHUH�PD\�EH�D�
OLPLW�WR�KRZ�HIIHFWLYH�WKLV�
ZLOO�EH�EHFDXVH�WKH�GDP-
DJH�WR�WKH�OHDI�WLSV�DFWX-
DOO\�RFFXUV�ZKHQ�WKH�OHDYHV�
DUH�MXVW�IRUPLQJ�LQVLGH�WKH�
JURZLQJ�WLS���1RWH�WKH�ZRUN�
E\�'U��0LOOHU·V�JUDGXDWH�
VWXGHQW�IRXQG�ZLWK�6WDU-
JD]HU�OLOLHV�WKDW�RQH�FRXOG�
PDQXDOO\�XQIROGHG�WKH�

OHDYHV�WR�H[SRVH�WKHP�WR�
DLU�ÁRZ�DQG�WKDW�SUHYHQWHG�
WLS�EXUQ�IURP�RFFXUULQJ���
/HDI�XQIROGLQJ�PRVW�OLNHO\�
ZLOO�ZRUN�RQ�]LQQLDV�WRR��
EXW�EHLQJ�DEOH�WR�LQÁXHQFH�
WKDW�SDUW�RI�WKH�SODQW�LV�
QRW�SUDFWLFDOO\�RU�HFRQRPL-
FDOO\�SRVVLEOH�

&DOFLXP�VSUD\V�PD\�EH�DQ�
RSWLRQ��EXW�WKH�UHVHDUFK�
LV�ODFNLQJ���&DOFLXP�FKOR-
ULGH��KLJK�TXDOLW\�WHFKQLFDO�
JUDGH��DW�����WR�����SSP�LV�
FRPPRQO\�DSSOLHG�WR�SRLQ-
VHWWLD�EUDFWV���7KDW�PD\�EH�
D�VWDUWLQJ�SRLQW�IRU�FRQ-
GXFWLQJ�LQ�KRXVH�WULDOV�RQ�
D�VPDOO�VFDOH���7KH�WDUJHW�
DSSOLFDWLRQ�WLPLQJ�ZRXOG�
PRVW�OLNHO\�EH�D�ZHHN�EH-
IRUH�ÁRZHU�EXG�VHW�

Summary 
/HDI�WLS�EXUQ�LV�DQ�HQYLURQ-
PHQWDOO\�LQGXFHG�FDOFLXP�
GHÀFLHQF\�WKDW�RFFXUV�
ZKHQ�WKH�OHDYHV�VXUURXQG-
LQJ�WKH�ÁRZHU�EXG�RXW�
JURZ�WKH�DYDLODEOH�VXSSO\���
,QFUHDVLQJ�DLUÁRZ�DQG�FRQ-
WUROOLQJ�KXPLGLW\�PD\�KHOS�
SUHYHQW�WKH�GLVRUGHU�


