Proceedings of the lowa Academy of Science

Volume 82 | Number 3-4 Article 13

1976

Decline of Hackberry Attributed to Ambient Herbicide Drift

Robert H. Hibbs
lowa Conservation Commission

Let us know how access to this document benefits you

Copyright ©1976 lowa Academy of Science, Inc.
Follow this and additional works at: https://scholarworks.uni.edu/pias

Recommended Citation

Hibbs, Robert H. (1976) "Decline of Hackberry Attributed to Ambient Herbicide Drift," Proceedings of the
lowa Academy of Science, 82(3-4), 187-190.

Available at: https://scholarworks.uni.edu/pias/vol82/iss3/13

This Research is brought to you for free and open access by the IAS Journals & Newsletters at UNI ScholarWorks. It
has been accepted for inclusion in Proceedings of the lowa Academy of Science by an authorized editor of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.

Offensive Materials Statement: Materials located in UNI ScholarWorks come from a broad range of sources and
time periods. Some of these materials may contain offensive stereotypes, ideas, visuals, or language.


https://scholarworks.uni.edu/pias
https://scholarworks.uni.edu/pias/vol82
https://scholarworks.uni.edu/pias/vol82/iss3
https://scholarworks.uni.edu/pias/vol82/iss3/13
https://scholarworks.uni.edu/feedback_form.html
https://scholarworks.uni.edu/pias?utm_source=scholarworks.uni.edu%2Fpias%2Fvol82%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uni.edu/pias/vol82/iss3/13?utm_source=scholarworks.uni.edu%2Fpias%2Fvol82%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@uni.edu
https://scholarworks.uni.edu/offensivematerials.html

Hibbs: Decline of Hackberry Attributed to Ambient Herbicide Drift

Published by UNI ScholarWorks, 1975



Proceedings of the lowa Academy of Science, Vol. 82 [1975], No. 3, Art. 13

188

varying signs of decline, and apparently healthy trees. Tests
were conducted at Iowa State University on all samples to
determine pH, water-soluble salts, nutrient excess or deficien-
cy, and foreign matter not found in an undisturbed or culti-
vated soil.

Nebraska University conducted analyses for N, P, K, Ca,
Mg, Zn, Cu, and Fe, on leaf samples from 15 trees. Compari-
sons were made between healthy and affected trees.

Onssite investigation was conducted for both insect and
disease problems associated with hackberry. Diseases of hack-
berry, according to Hepting (1971), are not numerous. Leaf,
twig, and root samples were examined at Iowa State Univer-
sity, Nebraska University, and the U.S. Forest Service path-
ology laboratory in St. Paul, Minnesota.

Weather data for the Odebolt area, 1956-1971, were ob-
tained from records for the Sac City U.S. Weather Bureau
station. These data were compared to growth rates of both
healthy and affected Odebolt hackberry. Twelve cross-sec-
tional samples of root and limb wood were examined in an at-
tempt to correlate the decline with climatic conditions.

Signs of air pollution damage to trees via ambient herbi-
cide drift have been described by Phipps (1963) and Sher-
wood et al. (1970). Since hackberry was mentioned by
Phipps as being sensitive to herbicide drift, this study at-
tempted to correlate any signs of decline with known signs of
herbicide damage.

RESULTS

Data obtained from the survey of Odebolt hackberry (Ta-
ble 1) indicated that all age and size categories were vulner-
able. The extent of decline would discount the possibility of
a physiological explanation such as improper planting or
girdling rocts. Overall, 53.5% of the Odebolt hackberry ap-
peared to be affected; 41.6% of the hackberry in the north

TABLE 1. OccuRRENCE OF HACKBERRY DECLINE IN
OpesoLT, Iowa®
North and
North South South
dbh  Number % Number %  Number %
=10" 9 33 42
Healthy 58.4 42.1 46.5
>10” 85 147 232
=10" 0 8 8
Affected 41.6 57.9 53.5
>10” 67 240 307
Total 161 428 589  100.0

* Approximately 12 additional trees were dead and had been
removed prior to this study.

half of town appeared affected while 57.9% in the south half
appeared affected. Trees in varying stages of decline were
observed on streets, in parks, and along back alleys of town.
This variation would discount the probability of injury caused
by lawn fertilization.

Investigation of psyllids (gall producers), bark beetles,
leaf-feeding caterpillars, and root nematodes revealed no
contributory relationship to hackberry decline. Though some
defoliation by leaf-feeding insects was evident, it was insuffi-
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cient to result in a 10% crown loss. Nipple galls were present
on both healthy and affected hackberry, as were witches’
broom and Eriophyde mites, as described by Herrick (1935).

This study also included a search for destructive cankers,
root rots, leaf or stem pathogens, viruses, fungi, or other po-
tentially destructive agents associated with hackberry. No
disease problems were identified. Samples submitted to Towa
State University, the U.S. Forest Service, and Nebraska Uni-
versity revealed no Ganoderma or Armillaria wood rots; Iowa
State University reported no disease organism in its cultures,
and repeated cultures of hackberry samples at Nebraska Uni-
versity have yielded only Penicill:um mold.

No correlation was found between weather extremes and
decline of hackberry. Ring-growth examination indicated
that deficiencies were occurring within the crown of hack-
berry trees as early as 1960. Growth rings of root samples sug-
gested that decreases in radial root growth occur only late
in the decline of trees. This indicates that the decline is more
closely associated with the top of the tree than with the roots,
or that the decline is more readily expressed within the
crown. All limb samples reflected, by reduced radial growth,
the adverse weather of 1955. All samples showed variable
growth rates occurring after this adverse weather until the
1960’s, when growth rates became poor. In general, normal
ring-growth reflected changing climatic conditions. Decline
was characterized by persistent, continuing reduction in ring-
growth, not correlated with meteorological extremes.

Soils of the town of Odebolt are Sac and Galva Series,
found most frequently between 0-5% slope. Both are formed
in loess or aeolian silts. They are moderately permeable, well-
drained, and have dark surfaces characteristic of soils formed
under prairie vegetation. Water availability is high to very
high, and the depth to water table is five feet or more. Soil
pH is neutral to medium acid in the topsoil and subsoil, and
calcareous in the substratum. Both Galva and Sac soils are fri-
able and silty clay loam in texture. Sac soils typically have a
loess thickness of 20 to 40 inches; Galva loess thickness may
be from 40 to 130 inches (SCS, 1970).

Soil samples examined showed no extremes in pH, water-
soluble nutrients, or foreign matter. No chlorides were found,
a fact which would discount the possibility of winter road
salt causing damage to the hackberry trees. The nitrate level
at a 6-inch depth was high in the soil beneath three of six
trees examined, and medium beneath three others. The one
sample site which had high nitrate levels at both 6- and 20-
inch depths supported a tree that was nearly dead. Kahler
and Sherwcod (1971) found higher amounts of nitrates,
phosphorus, and calcium in the soil around trees under
“stress.” They suggest that these increased nutrient levels may
be due to the “stressed” tree’s inability to absorb nutrients, or
to lawn fertilization.

It is also possible that higher nitrate levels in the soil are
due to herbicide activity within the tree. In explaining a
mode of action of some herbicides, Klepper (1974) states,
“The processes for nitrate reduction and nitrite reduction are
separate. Energy needed for nitrite reduction is blocked by
photosynthetic inhibitors but nitrate reduction can continue,
resulting in nitrite accumulation within the plant.” Klepper
further states, “In other studies when plant roots were turn-
ished nitrite as their nitrogen source, losses of nitrogen from
the roots were recorded.”

Phipps (1963) attributed the annual yellowing and blight-
ed leaves of box elder to 2,4-D drift. He also claimed a sim-
ultaneous appearance of damage on hackberry and other
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