Assessment and Etiology of Hickory Decline (NC-EM-07-01) Third Year Results
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Materials and Methods Figure 3: Extracting beetle Materials and Methods

C. smalleyi on attacking beetle from entry tunnel.
» Felled trees with decline symptoms. B e Study trees and treatment
 Used draw knife to access beetles in entry tunnels. Vi e % * Three healthy trees (13 — 28 cm DBH) were inoculated with one of two local C. smalleyi
+ Removed beetles with forceps (Fig. 3). Isolates and control, respectively, in Olmstead county, MN (July 2008) and Chippewa

» Placed beetles individually in microtubules and county, WI (July 2009).
stored at -10 C. « Ascospore suspension (0.1 ml of 1.0x 104 spores/ml) or sterile dH,0 (0.1 ml) were placed in

« Conducted serial dilution plating to detect presence 50 drilled holes on four aspects of a main stem (between 2 — 4 m height), covered and

Within the past decade, hickory decline and mortality
have been reported occurring at higher than
expected levels in several states in the north central
and northeastern USA (USDA Forest Service 2004)
(Fig. 1). Widespread mortality has historically been
linked to outbreaks of the hickory bark beetle
(Scolytus quadrispinosus; Hbb) during or
iImmediately after multiple years of drought. In the

Figure 1. Dead and declining
bitternut hickory.
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early 1990’s, a newly discovered fungus species of C. smalleyi on insects. sealed.

(Ceratocystis sp.) was linked to sunken cankers and

discolored sapwood on hickory bark beetle-attacked Lesion size on bitternut logs Fig. 4: Lesion in cambial Sap flux measurements

hickories in Wisconsin. Since then, two Ceratocystis » Felled trees with decline symptoms and cut tree region | * Five treated trees (two of each isolate inoculum and one control) and two healthy trees

were examined for sap flux in Olmstead Co., MN (9/18/2009 — 10/05/2009); similar
evaluation will be conducted in Chippewa Co., WI (summer 2010).

 Dynamax TDP system was set up to monitor the sap flux of each tree (3 probes for each
tree, 10 sec monitoring, 30 min average recording).

« Sap flux was calculated by Granier equation (corrected by sapwood depth).

» Crown volume was estimated prior to harvesting.

* Trees were harvested to measure inner bark lesion size, sapwood discoloration, vessel
diameter and tylosis frequency.

Into one meter long sections.
* Placed in poly bags and stored in 2 C cooler.
« Used draw knife to remove bark to cambium.
 Measured lesions and recorded data (Fig. 4).

species have been characterized, and one of those
(C. smalleyi) along with a number of other biotic and
abiotic factors, has been associated with the decline
and death of hickories (Fig. 2).

Closer examination of these factors has been Figure 2. Ceratocystis
conducted through field surveys and study of smalleyi caused lesion.
organisms obtained from samples collected from
each site. Summaries of these efforts were

Results

Table 2: Isolation of C. smalleyi (Cs) from hickory
bark beetles attacking declining, poletimber and

Table 3: Lesions on cambium of hickory bark beetle attacked

stems of declining bitternut hickory trees

presented at the 2008 and 2009 Forest Health sawtimber sized bitternut hickory, late August- _ Results
. ) early September 2009 Lesions Observed
Monitoring Workgroup Meetings. The second C Stem 0 Range of Sap flux fluctuation Relative peak sap flux of Proportion of inner bark lesion
: : : : : Number of hickory bark beetles T - Cutti ' t _ ] ) i
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ecline and mortality of affected hickories. Results Cs M) Hpp - = 5 o2
of those investigations are presented here. T2 — iy c 10
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« Conducted in mixed hardwood stands in three states
« Twenty poletimber size (13.0 to 27.9 cm dbh) bitternut hickory(BNH) selected
* Trees had no sign of crown decline or damage on stems.

Isolates and i“°°“'?‘_ti°“ method_s o | | | Materials and Methods 1. We verified the ability of C. smalleyi to cause a newly described canker disease on
« Two C. smalleyi isolates obtained from declining bitternut hickory in each state ooletimber sized BNH.
* Aqueous suspension of ascospores (0.1 ml of 10* spores/ml) or sterile water in Minnesota  Selected six poletimber-size bitternut hickory without visible stem damage or decline in 2. Hicxonybaii e teste e e el S e [ RE = wia oo thelr
and Wisconsin Chippewa Co., WI stand. bodies and are likely responsible for initiation of cankers and lesions on beetle-colonized
* Inoculum placed in holes drilled into cambium, covered and sealed » Inoculated with two Ceratocystis smalleyi isolates that were obtained locally. nickory stems.
_ 3. Hundreds of stem lesions, commonly associated with bark beetle colonization, can be found
Evaluation _ | _ _ Sample collection and processing on main stems of declining BNH.
* Upon completion of each experiment inoculated sites on stems were evaluated for and  After 2 and 12 months, trees were felled and samples taken from the reaction zone barrier _ | | .
data recorded on: : : : : 4. We hypothesize that coalescing of the very abundant sapwood lesions (and associated bark
e of three sites 1, 10 and 20 cm above the inoculation point. k . . tributor t decli 4 death of BNH i h tral and
- Visible canker pre_sence/absence « Cross-sections of the samples were sectioned (1.5 cm x 1.5 cm x 20-30 um thick) with a cankers) Is aimajgEconiiaiiS iR R E I LU S ECEdT Al Al
- Inner bark necrosis sliding microtome. northeastern USA.
- Sapwood discoloration | | | | | » Tissue sections were stained with Toluidine blue o, nile blue, phloroglucinol-HCL, or Our remaining work will focus on:
 Attempted to re-isolate C. smalleyi from sapwood surrounding each inoculation point ruthenium red.
v" The mechanisms by which C. smalleyi contributes to crown decline, e.g. plugging of
Results Evaluation vessel elements with tyloses and gums, and
Table 1. Pathogenicity of Ceratocystis smalleyi on poletimber size bitternut hickory. * Light microscopy is used to examine stained tissues for wall alteration of parenchyma cells v' The relationship between multiple C. smalleyi infections and relative sap flow in
Inoculated Trees Monthiyear of: Ohservation of. and tyloses, the presence of hyphae, lipid deposition and pectin deposition. diseased trees.
' o canars | ' « Record data on vessels with fungal structures, large vessels with tyloses, and small
Experiment  Inoculum —_— ?]6??:02;8 Inner bark . Reisolation per vessels clogged with deposits.
ooation  type umber "o Inoculation Evaluaon ooy lesion gt totalinocpis ACKNOWLEDGEMENTS
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