How fertilization and thinning may impact tree
defense and mountain pine beetle overwintering
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Carbohydrates in trees

‘ Sugars: mobile
l Starches: Immobile, reserves




Objectives: How does growth, stem size impact
carbohydrate reserves?
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Experimental Design
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Fertilization Increased Growth Increment
but decreased starch reserves
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Length of branchless stem impacts
carbohydrate reserves in the roots
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Study 2: What if beetles kill and
colonize fertilized lodgepole pines?
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Description of experimen




.
C
()
&

o
Q
Q.
X
D

(-
@
C

O
)
Q.

o
O
Vp)
Q

o)




.
-
Q
&

-
Q
Q.
X
Q

G
O
-

O
i
Q.

Descr




More beetles survived in £ e a)
ole -cC(: ° Fert..
fertilized bolts P %
E
©
2 20
: %
% 0 _15 14 1514 15 12 15 12
@) galleries chambers galleries chambers
North South

. 10 —b)
o
o]
o 8 —
= O Larvae
S 6 40 Pupae
R - 9 B Adults
O 4 —
SR | 8
I
0 — —

Cont. Fert. Cont. Fert.
North South



No impact of N on fungal growth (G.
clavigera, L. longiclavatum, O. montium)
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Fungi amplify nitrogen more
effectively in fertilized bolts
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Study 2: Implications

1. Fertilization increases
phloem Nitrogen

2. Further amplified by
fungal associates

3. increased survival and
development rates in
our beetles




Overall management implications

1.

Fertilization reduces
carbohydrate
reserves in pine trees
(For Ecol Manage
(260): 1914-1920)

In fertilized trees,
brood productivity
will be higher
(Upcoming issue of
Environmental
Entomology)
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