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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORFS OF ENGINEERS

P. O. BOX 631
VICKSBURG, MISSISSIPPI 39180

IN REFLY REFER TO: WESEV 30 September 1978

SUBJECT: Transmittal of Technical Report D-77-38, Appendix E

TO: All Report Recipients

1. The technical report transmitted herewith represents the results

of Work Unit 4BO5SK regarding the postpropagation assessment of botanical
and soil resources at the Miller Sands Marsh and Upland Habitat Development
Site, Columbia River, Oregon. This work unit was conducted as part of

the Habitat Development Project (HDP) of the Dredged Material Research
Program, The HDP had as its main objectives the development of wetland
and upland habitats on dredged material and the evaluation of the impact

of disposal on wetland sites,

2. This report, "Appendix E: Postpropagation Assessment of Botanical

and Soil Resources on Dredged Material,'" is one of six contractor-prepared
appendices published relative to the Waterways Experiment Station Technical
Report D-77-38 entitled "Habitat Development Field Investigations, Miller
Sands Marsh and Upland Habitat Development Site, Columbia River, Oregon;
Summary Report" (4BO5M). The appendices to the summary report are studies
that provide technical background and supporting data and may or may not
represent discrete research products. Appendices that are largely data
tabulations or that clearly have only site-specific relevance were pub-
1ished as microfiche; those with more general application were published
as printed reports.

3. The purpose of this study was to evaluate the establishment of upland
and marsh plants at Miller Sands and to interpret these data in light of

soll treatments and modifications, Marsh plants established from sprigs
were generally successful, particularly in the upper two-thirds of the .

tidal range. Establishment of marsh plants from seeds was much less
successful. Upland propagation of legumes and grasses from seed: was
successful. The marsh habitats are expected to be maintenance free;

however, the perpetuation of the upland habitats would require periodic
maintenance. Marsh plant establishment was not influemced by fertilization,
whereas fertilization had a pronounced beneficial impact on upland plantings.



WESEV

30 September 1978
SUBJECT:

Transmittal of Technical Report D-~77-38, Appendix E

4. Data from this report are best interpfeted in the context of the

series of 13 work units that were conducted at Miller Sands (4BO5SA-L and N},
and are summarized in that site's summary report (4BO5M).

JOHN L. CANNON

Colonel, Corps of Engineers
Commander and Director
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20. ABSTRACT (Continued).

relatively well aerated and contained no sulfides or nitrites. There was some nitrate present on the
upland, but prior to fertilization nitrate levels were very low in the marsh.

Soil samples taken in the marsh in September 1976 after the first season's growth of propagated
plants and the first application of the split fertilizer treatments showed significantly increased levels
of ammonium and potassium and a reduction in soil pPH corresponding to treatment rates. Available phos-
pherus determined by the oxalate method of extraction was not related to fertilizer treatment.

Samples taken in June 1977 showed some increases in fertility probably as a result of the second
fertilizer treatment on the split application plots, but, by August 1977, fertility levels had declined
and showed little relationship to fertilizer treatment. A significant reduction in available N and
exchangeable K due to uptake by plants was noted on the transplant plots, especlally in the 1977 samples.
This reduction represented a significant depletion in fertility status, particularly at the upper ele-
vations in the marsh, and will likely result in lower vigor and productivity by these transplants in the
future.

Fertility levels in unvegetated areas of the marsh and sandspit showed comparable conditions to
those in the marsh monotypic plot area. Considerably higher values were noted in the marsh reference
area for total Kjeldahl nitrogen, organic carbon, and catlon exchange capacity. In contrast, levels of
available nutrients were lower in the marsh reference area, presumably as a result of uptake by the
heavy vegetative cover.

Results of treatment in the marsh on plant growth and survival showed significant effects of eleva-
tion (tier), with almost no plants of Deschampsia cespitosa or Carex obnupta surviving in the lower tier,
which corresponded to elevations lower than 2.13 ft above mean lower low water. Aerial biomass produc-
tion at the end of the second growing season was 1356 kg/ha for D. cespitosa and 547 kg/ha for C. obnupta,
This compares to a mean biomass of 6157 kg/ha in the marsh reference arsa and to 379 kg/ha in the unvege-
tated intertidal area at elevations similar to the vegetative zone in the monotypic plot area. Fertiliza-
tion significantly increased growth, seed production, and biomass of D. cespitosa but had no effect on
C. obnrupta. No seed was produced by C. obnupta, but considerable seed was produced by D. cespitosa,
particularly in the upper tier.

Soil samples were collected from the upland monotypic plots in June and August 1977. Fertilization
had a significant effect on fertility status of the soil, but the effects were relatively minor by August,
In contrast to the Jume samples, soil pH and moisture content were more closely related to fertilizer
treatment in the August samples, with increased fertilization causing a significant reduction in both
properties.

Good plant growth was obtained with most species planted on the upland considering the late date of
establishment in the fall of 1976, Hairy vetch showed particularly good early growth, but many plants
died before maturity due to spring black stem disease. Fertilization was necessary for the establishment
of most species even though competition from invading grasses greatly increased with application of
fertilizer. Barley, red clover, white clover, and bentgrass produced flowers after the first year of
growth, but seed production was poor. The likelihood of success in establishing these plants on dredged
material cannot be determined without future monitoring,

Aerial biomass production in the upland meadows significantly increased due to planting and fertili-
2ation. Increased productien of invading grasses such as rat-tail fescue and common velvetgrass and
elimination of moss followed application of fertilizer on the upiand meadows. Only barley ard hairy vetch
contributed major pertions of the biomass in the planted meadows.

Appendix A' presents the data supplement for the study.
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