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Agricultural Sciences 

I. Changes in nematode numbers associated with 
corn and s�beans planted in soybean cyst 
nematode infested land. 

D. C. NORTON, R. F. NYVALL, and M. E. ZIRAKPARVAR 

Dept. of Plant Pathology, Seed and Weed Sciences, 
Iowa State University, Ames, Iowa 50011. 

Corn, A619Ht x A632Ht, and soybeans, cv Corsoy, were 
planted continuously and in a corn-soybean rotation 
during a t\\0-year experiment on soybean cyst nema­
tode infested silt loam soi 1 in Winnebago County in 
1980-81. Under continuous corn, numbers of cysts 
and juveniles of the soybean cyst nematode (Hetero­
dera glycines) declined markedly; but populations of 
the spiral nematode, Helicotylenchus pseudorobustus, 
and the lesion nematodes, Pratylenchus sp., increased 
both years. Under continuous soybeans, numbers of H. 
glycines increased,_!!. pseudorobustus declined 

-

slightly, and Pratylenchus sp. decreased and remained 
low. In a corn-soybean rotation, numbers of H.gly­
cines increased under soybeans after one year_i_n_ 
com,_!!. pseudorobustus increased both years regard­
less of the crop, while Pratylenchus sp. remained 
low around soybeans but increased significantly in 
corn following soybeans. Numbers of_!!. glycines and 
Pratylenchus sp. were higher in 1981 than in 1980, 
presumably due to the excessively wet growing season 
in 1981. Numbers of H. pseudorobustus also increas­
ed in 1981 compared to 1980. 

2. Yield losses in soybean cyst nematode 
infested land. 

D. C. NORTON, and R. F. NYVALL 

Dept. of Plant Pathology, Seed and Weed Sciences, 
Iowa State University, Ames, Iowa 50011. 

Twenty four treatments to control the soybean 
cyst nematode, Heterodera glycines, were tested in 
Winnebago County, Iowa in 1981. Treatments consist­
ed of four-row plots replicated five times. Each 
row was 9.1 m long and 97 cm wide. 
Resistant soybean lines L-76-129 and L-76-141 (U. of 
Illinois) yielded 85 and 56% more, respectively, 
than the susceptible variety Corsoy. Corn planted 
in 1980 reduced numbers of nematodes resulting in 
significant increased soybean yields in 1981. How­
ever, nematodes increased in 1981 resulting in inocu­
lum for soybeans planted in 1982. 

Nine nematicide treatments of 19 applied in­
creased yields significantly with the best �ne 
increasing yield 48%. These treatments (percent 
active ingredient, method of application, and per­
centage yield increase) were: Vydate lOG, 1 lb band, 
48%; Temik 15G, 1 lb furrow, 47%; Nemacur 15G, 1.5 
lb band, 44%; Temik 15G, 1.5 lb band, 43%; Vydate 
JOG, 2 lb band, 39%; Counter 15G, 2 lb band, 35%; 
Advantage 15G, 2 lb furrow, 35%; Counter 20G, 2 lb 
band, 35%; and Furadan lOG, 2 lb furrow, 33%. Yield 
increases generally correlated with nematode control. 

3. Evaluation of sources of resistance in oats 
to Puccinia coronata by use of a large number of 
fungus cultures. 

L. J. MICHEL and M, D. SIMONS 

ARS, U.S. Dept. of Agriculture, and Dept. of 
Plant Pathology, ISU, Ames, IA 50011 

We have accumulated many lines of oats (Avena sativa 
potentially useful as sources of resistance to __ _ 
crown rust (Puccinia coronata) in breeding improved 
oat cultivars. We needed to determine those lines 
with the same resistance genes, and the relative 
breadth of resistance of those that differed. 70 
lines, most with resistance genes from the wild 
Avena sterilis, were chosen for intensive study. 
Field testing older plants showed that most lines 
were resistant to common cultures. 34 single sorus 
cultures of P. coronata were used separately to 
inoculate seedlings of the 70 oat lines in the green­
house. These showed a range of infection types 
from immune to fully susceptible. When infection 
types were arbitrarily divided into "resistant" or 
"susceptible" categories, the 70 lines comprised 
over 40 patterns of host reaction, which ranged 
from resistance to all cultures to susceptibility 
to all cultures. All the lines that were highly 
susceptible as seedlings had good field resistance 
as older plants. 

4 • Epidemiology of Melampsora spp. and evidence of 

leaf rust resistance in poplar half·sib progeny trials. 

R. S. SONNELITIER and R. KOSTER 

Deparonent of Forestry, Iowa State University, Aines, IA 50011 

and Government Institute for Research in Forestry and Land­

scape Planning: de Dorschkamp, Wageningen, The Netherlands. 

Two-year old poplar seedlings, representing seventeen controlled 

crosses of Populus deltoides, P. nigra and P. trichocarpa clones, 

were evaluated for severity of Melampsora spp. leaf rust. Results 

obtained at four stages of host and pathogen development were 

used to graphically represent pathogen spread and disease deveJ.. 

opment in the seedling plantation. Average disease severity ratings 

of seedling families and family groups, based on like species of 

either parent, were compared and used to identify high rust re­
sistance levels in specific clonal or species combinations. Seed­

lings with P. deltoides parentage exhibited lower average disease 

ratings than those without. Performance of selected clones with 

P. nigra and P. tricbocarpa parentage, however suggest improve­

ments can be made in disease resistance of these species through 

selection. 
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5. Verticillium Wilt in Soybeans 

EPSTEIN, A. H. and TACHIBANA, H. 

Dept. of Plant Pathology, Seed & Weed Sciences, Iowa 
State University, Ames, IA 50011. 

Verticillium dahliae, a soil inhabiting fungus of 
broad geographic distribution and causing a vascular 
wilt (Verticillium wilt) i n  a large and diverse num­
ber of plant generq including many woody plants, has 
been found to cause rapid and severe wilting follow­
ing inoculation of soybean plants growing in the 
greenhouse. The inoculum used was derived from iso­
lations made from severely wilting and dying plants 
of Abutilon theophrasti (Velvet Leaf) in soybean 
fields in the Ames areas during August and September 
of 1981. Studies to determine whether this fungus 
constitutes a potential threat to Iowa's soybean 
crop are being initiated. 

6. A study on the interaction of brown stem rot, 
nodulation, and cropping history of soybeans. 

J. D. Hatfield and H. Tachibana 

Dept. Plant Pathology, Seed & Weed Sciences, and ARS 
-USDA, Iowa State University, Ames, IA 50011 

The interactions and relative significance of brown 
stem rot (BSR), caused by Phialophora gregata, and 
nodulation produced by Rhizobium japonicum, in BSR 
problem fields following soybeans and corn were stu­
died. Nine soybean cultivars with specific genetic 
differences were used. Cultivars included Clark 63 1 
Wayne, Galland, Oakland, Cumberland, BSR 301 1 BSR 
302, and non-nodulating and nodulating Clark. On 
land after soybeans, non-nodulating Clark became 
chlorotic at the beginning of flowering and yielded 
22{. less than on corn land. All cultivars, includ­
ing BSR resistant BSR 301 and BSR 302, yielded less 
on soybean than an corn land with a mean yield re­
duction of 9.2{.. BSR incidence after corn averaged 
6ff!, of that after soybeans. Late season rains pre­
cluded any significant yield differences between 
BSR resistant and susceptible soybeans . 

No significant difference was detected 
in nodulation of soybeans of the two fields. Based 
on these results, it is hypothesized that signifi­
cant yield differences between BSR and non-BSR 
fields involve nitrogen deficiency as well as BSR. 

7. Improving germination of skunkbush sumac 
and serviceberry seed. 

Q• .!'._. WEBER, L. E. WIESNER, and R. E. LUND 

Agronomy Dept. Iowa State University, Ames, IA 50011 

Skunkbush sumac (Rhus trilobata Nutt.) and service­
berry (Amelanchier7lnifolia Nutt.) are native 
shrubs extensively distributed in the western United 
States, and have achieved importance for their use 
in revegetation of disturbed lands. Standard germ­
ination tests were performed on each species accord­
ing to methods outlined in the literature. Seed 
viability was determined with triphenyl tetrazolium 
chloride (TZ). Results indicated special techniques 
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would be required to affect the rapid germination 
which is needed in current seed testing programs. 
Both species have hard or impermeable seed coats 
and embryo dormancy normally overcome by cold 
stratification or fall sowing. Results confirm 
that skunkbush sumac germination is promoted by 75 
minutes acid scarification and that KN03 or GA pro­
duce no additional response. Acid scarification for 
30 minutes and a mixture of thiourea (TU) and 
benzyladenine (BA) as a moistening agent for the 
media was beneficial to serviceberry germination. 
Analysis predicted maximum germination to occur at 
100 ppm BA and 100 mM TU. An interaction of BA and 
TU on germination was observed at the lower concen­
trations tested. 

8. Sediment production from range land under 
alternative livestock grazing managements in the 
North Central Region 

P. K. SIRCAR, B. C. ENGLISH, AND E. O. HEADY 

Iowa State University, 471 East Hall, Ames, IA 50011 

A National Interregional linear Programming 
model is used to analyze the impact of livestock 
grazing on soil erosion under alternative livestock 
management practices. 

The least-cost criteria is used as a decision­
making tool to <letermine the efficiency of range­
resource allocation. This study analyzes the impact 
and interactions among the crop, li�est��\. a"u� �a'"ie 
sectors when attempts are made to manage livestock 
production under several levels of soil erosion 
occurring from the range-ecosystems. 

9. Drop spectra measurements as a possible tool in 
estimating soil erosion 

H. C. VAUGHAN AND G. R. WHITE 

304 Curtiss Hall, Iowa State University, Ames, IA 50011 

The single most serious long term factor affecting the world 
agricultural community is a continuing decrease in top soil 
quality and amount. Quite by accident during an investigation 
of the probable upper limit in continental Iowa precipitation 
rates from convective clouds the authors found what seems to 
be a simple technique for estimating potential soil erosion, 
given quantified radar rain rate mapping. Using a modifica­
tion of an empirical relationship originally developed by 
Marshall-Palmer (1948) to describe a drop spectra for a single 
rain type, the modified equation provides a spectral distri­
bution of convective rain drop sizes having a correlation value, 
r = 0.89, compared with field observations of a large dynamic 
range of storms. The major damage to newly turned soil 
results from the breaking down of the clods by energy release 
resulting from drops falling on soil. By computing drop spectra, 
from radar rain rate estimates, it is a simple task to assign an 
energy dissipation factor to the previously constructed area 
maps. Integrating with respect to time a potential runoff 
factor may be assigned. This gives a general rainfall potential 
erosion factor which needs then to be corrected to specific 
soil types. 
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10. Inheritance of bitterness, spine color, and 
degree of female expression in the interspecific 
cross Cucumis sativa L. x C. hardwickii R. 

N. M. COWEN and D. B. HELSEL 

Agronomy Department, Iowa State University, Ames, 
Iowa 50011 and Agronomy Department, University of 
Missouri, Columbia, Missouri 65211. 

The P
!
, P2, F1, and F2 generations of the inter­

speci�ic cross Cucumis sativa x _g_. hardwickii were 
grown in a randomized complete block design, with 
generations replicated within blocks. Data were 
collected on spine color, bitterness, and% gynoe­
cious nodes, for nodes 1-20. Using the parental 
and F

1 ranges to define classes,% gynoecious nodes 
segregated in a 1:2:1 ratio, and is explained by 
segregation of alleles at the Acr locus. Bitter­
ness segregated in a 3:1 ratio of bitter:non-bitteL 
Spine color, contrary to all previous reports, seg­
regated in a 9:7 ratio of b lack:white spine. The 
gene controlling bitterness is unlinked to the 
genes controlling spine color, or the Acr locus. 
Finally the genes controlling spine color are 
linked to the Acr locus. 

11. Inheritance of a male sterile 
apetalous inflorescence in Zinnia elegans. 

R. K. DUFFY, L. C. EWART. 

Iowa State University. Agronomy Dept.-ISU 
Ames, Iowa 50011. 

A study was conducted to determine the 
inheritance of a male sterile apetalous 
inflorescence in Zinnia elegans. Four 
male sterile apetalous lines, M1 -M4, were 
selected and 3 fertile petaled lines,P,-P1, 
were developed and selected. The 12 M x P 
cross combinations and their F2 and BC 
M I  P segregation ratios were evaluated by 
X1

• M I  P ratios of 116), 1:15 and 11) 
(P2,10) were observed in the F2 generations 
with corresponding ratios of 117, 11) and 
111 (P>.10) occurring in the BC-M (back­
cross to the male sterile). A 3 gene reces­
sive model has been proposed. In this 
model the male sterile genotype = 
ms1ms1ms2ms2ms3ms3 with a variable number 
of recessive a1le1es present in the P 
lines. The possibility that the male 
sterile and apetalous characters may be 
pleiotropic was suggested, 

12. Feasibility of oats as an oilseed crop. 

THRO, A.M., K.J. FREY, and E.G. HAMMOND 

Agronomy Dept., Iowa State University, Ames, IA 50011 

Oats are well adapted to midwestern soil conserv­
ation practices and provide needed crop diversity. 
If high oil cultivars can be developed, the profit­
ability and acreage of oats might increase. Genetic 
effects for groat oil, its major fatty acids, and 
lipase activity were studied using generation means 
analysis of nine generations of each of four matings 
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grown in replicated experiments in two locations. 
Genetic variances for total oil were esti=ted in a 
factorial mating design with twelve matings grown in 
two replications in one location. Fatty acid herit­
ability was studied using progeny of six matings 
grown as F2 plants and F2-derived lines in F in one 
location and as F -derived lines in F4 in thJee loc­
ations. Heritabifity was calculated using both 
standard-unit regression and variance components, and 
as realized heritability. Additive effects and add­
itive x additive interactions were the most important 
forms of gene action for all traits. Dominance var­
iance for groat oil content was not significant. 
High and low transgressive segregates for groat oil 
were found. Fatty acid heritability estimates indi­
cated that fatty acid composition of groat oil should 
respond to selection using replicated tests in more 
than one environment. 

13. Root and shoot growth for genotypes of cul-
tivated and wild oats. 

B. C. ABEL and K. J. FREY. 

Department of Agronomy, Iowa State University, 
Ames, Iowa 50011. 

Seedling root-growth rate of five oat cultivars 
(Avena sativa) and five wild oat lines (!. steri­
lis) was determined at three temperature regimes, 
using a randomized block design with three repli­
cates. Length of the central root was measured at 
48-hr intervals for the 10° C temperature and 24-hr 
intervals for the 15-25 °C and 20-30 °C temperature 
regimes. At twenty, ten, and seven days, respec­
tively, for these temperature regimes, shoot and 
total root length were measured. Cultivars Lang, 
O'Brien, and Cherokee showed consistently high 
values for both root and shoot length and weight. 
!• sterilis lines PI 324741 and PI 324810 showed 
high central root lengths and shoot dry weights. 
PI 328253, PI 324748, and PI 411569 were consis­
tently low in root and shoot growth. 

14. Genetics and agronomic characteristics of 
a chromosome translocation in soybeans. 

R. G. PALMER and H. HEER 
Department of Agronomy, Iowa State University, Ames, 
IA SOOll. 

Plants heterozygous for a chromosome transloca­
tion were identified in crosses between Glycine max 
L. Merr. and Plant Introduction 101.404B (G. soja 
Sieb. & Zucc., the wild soybean). This transloca­
tion was backcrossed into the cultivar 'Clark' and 
homozygous translocation genotypes (T/T) identified. 
The T/T genotype had significantly smaller seeds 
than did the homozygous normal chromosome genotype 
(N/N) and progeny of the heterozygous chromosome 
genotype (N/T). Plants of the N/T genotype had SO\ 
pollen sterility and SO\ ovule sterility. In 
3-ovule pods of all three genotypes, embryo abor­
tion was most frequent in the basal position, and 
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occurred with about equal frequency in middle and 
apical positions. ovule abortions were rare in the 
N/N and T/T genotypes. In the N/T genotypes, ovule 
abortions are numerous and equal in number, with 
respect to position of abortion within the pod. 
Across all three genotypes, the middle and apical 
seeds were significantly heavier than the basal 
seed. 

15. Linkage studies in soybeans, utilizing 
available trisomics and translocations. 

K. E. NEWHOUSE AND K. SADANAGA 

Dept. of Agronomy and Dept. of Genetics, Ia. State 
Univ., Ames IA 50011 

Cytogenetic studies in soybeans (Glycine max (L.) 
Merr.) to date have been limited, with respect to 
the relative importance of the crop species. A 
study to increase information known concerning 
basic linkage and chromosomal relationships was 
done, by using available trisomic and translocation 
stocks in combination with other available genetic 
stocks. Hvbrids were made between the translocation 
stocks used in the studv, to examine their relation­
ships through examination of pollen abortion in the 
F1. F2 progenies from F1 hybrids of the trisomic 
or translocation stocks and other genetic stocks 
were classified to determine linkage relationships. 
Translocation intercrosses identified that four 
different translocation stocks were used in the 
studv. Cytological observations indicated at least 
two of these have one chromosome involved in common. 
Linkage tests presented evidence for linkage of 
marker loci to translocation breakpoints and asso­
ciation of Linkage group 2 of soybeans with the 
extra chromosome of a primary trisomic stock used. 

16. Meiotic studies of callus-culture-derived 
Indiangrass (Sorghastrum nutans L. Nash) 
L. F. CHEN 
Department of Agronomy, Iowa State University, 

Ames, IA 50011. 
Although chromosomal and genetic instabilities 
have been reported in many plant cell and tissue 
cultures, meiotic studies on two populations of 
Indiangrass (2n=40) derived from callus cultures 
were stable in chromosome number. Callus cultures 
were initiated from segments of young inflores­
cences and subcultured on Linsmaier and Skoog 
medium, supplemented with 5 mg 2, 4-dichlorophen­
oxyacetic acid/liter. Plantlets were induced 
by culturing in the same medium without 2, 4-D. 
All plants studied had 40 chromosomes. In 29 out 
of 74 plants, however, a small percentage (1.7-
3. 4%) of pollen mother cells showed one open bi­
valent or two univalents at diakinesis or meta­
phase I, which led to lagging chromosomes and 
micronuclei in later meiotic stages. The high in­
cidence of abnormal meiotic behavior within popu­
lations, but low frequency of abnormalities in 
each plant, would suggest that these abnormalities 
might have been induced by some adverse environ­
mental factors, instead of culture conditions. 
Thus, the application of tissue culture techniques 
for rapid cloning of Indiangrass is feasible. 
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17. Cytogenetics of the interspecific cross, 
Hordeum procerum (6x) X H. vulgare (2x) 

J. D. GRIFFIN 

Department of Genetics, Iowa State University, 
Ames, IA 50011. 

Hordeum procerum Nevski (2n=6x=42) was crossed with 
three cultivars of barley, _!!. vulgare L. (2n=2x=l4). 
Based on morphological and cytological evidence, 
two classes of plants resulted. Crosses made with 
H. vulgare cv. 'Larker' resulted in polyhaploids 
(2n=3x=21), while crosses made with other culti­
vars resulted in hybrids with variable chromosome 
numbers, 2n=23-29. The presence of genetic 
factors in the H. vulgare genome for resistance to 
chromosome elimination is proposed. Microsporo­
genesis was studied in the polyhaploids and hy­
brids, as well as in both parental species. H. 
procerum is considered a segmental autoallohexa­
ploid. In addition, a mechanism for the genetic 
control of meiotic pairing was inferred, which 
causes.!!· procerum to behave cytologically like a 
di,ploid. It is suggested that there is no appre­
ciable homology between the genomes of H. procerum 
and H. vulgare. 

18. Genetic variation in Himalayan rice 

MOHAN L.H. KAUL 
Department of Genetics, Iowa State University 
Ames, Iowa 50011, 

Considerable intra- and inter-genotypic variabili­
ty exists in various metric traits of rice grown 
in Himalayan regions of India. Grain number and 
seed yield exhibit high heritability, genotypic 
coefficient of variation, and genetic advance. 
These traits are strongly intercorrelated with 
each other, but negatively with seed protein con­
tent. The protein content trait shows partial 
dominance, and very low heritability. Positive 
and negative alleles controlling protein pro­
duction are distributed nearly equally in the 
rice genome, but unequally at the additive loci. 
Therefore, it is feasible to select and breed for 
rice with higher seed-protein yield, rather than 
for higher seed-protein content, as is being 
practiced generally in most cereals, including 
rice. 

19. Comparison of mutants for feather structure 
in pigeons 

WEISS, N. E. and MILLER, DR. w. J. 

9 Curtiss Hall, I.S. u., Ames, Iowa 50010 

Of seven known structural mutants in pigeon feath­
ers four were available for this study. Along 
with their proposed genetic symbols they are silky 
(L), fray (F), frizzy (fz), and fringe (fg). The 

latter two are newly discovered, and presumed re­
cessives. Silky, fray, and fringe are phenotypi­
cally similar. Frizzy, while more visible in 
juveniles, appears as a midshaft effect in adults. 
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Microscopic comparisons of secondary feathers at 
lOOx revealed structural differences, within geno­
types and between mutants. --In the two genotypes of 
fray, barbules appeared thicker and more crowded 
than normal. Barbules exhibited terminal breaks, 
especially in the homozygous specimen.--The two 
silky genotypes featured barbules that were thinner 
and less crowded than in fray, but with similar 
terminal breaks. Twisting of barbules and terminal 
breaks were particularly visible on the homozygous 
silky.--Barbules on frizzy genotypes were more 
slender still and were lacy in appearance; this 
being more pronounced in the homozygous frizzy.-­
In the fringe feathers, barbules were also thin, 
with terminal breaks and a fragile, translucent 
appearance. 

20. Symbiotic mutants of Rhizobiurn japonicurn 

M. J. SKOGEN HAGENSON and A. G. ATHERLY 
Dept. of Genetics, Iowa State Univ., Ames, IA 50011 
Rhizobiurn japonicurn are of great agronomic impor­
tance in Iowa because of their ability to fix atmo­
spheric nitrogen symbiotically in the root nodules 
of soybeans. Symbiotic mutants of�- japonicurn have 
been obtained with ethidiurn bromide, acridine 
orange, sodium dodecyl sulfate, and growth at high 
temperature; techniques known to eliminate small 
plasmids (extrachromosomal DNA elements) in other 
types of bacteria. For some treatments the yield of 
symbiotic mutants was greater than 50%. The major­
ity of mutants obtained were Nod- (no nodulation), 
although several were either Nif- (no nitrogen 
fixation, determined by acetylene reduction assays) , 
or Nod-Nif-. Agarose gel electrophoresis was used 
to screen the mutants for plasmid elimination or 
deletions. Using a conventional isolation procedure 
no change was observed in the molecular weight of 
the large endogenous plasmid. Because this proce­
dure exposes plasmids to large shear forces, a new 
plasmid isolation technique has been developed which 
uses high concentrations of lysozyrne, proteinase K, 
and sodium dodecyl sulfate to lyse bacteria within 
agarose wells, and to release plasmids during elec­
trophoresis. With this new technique, "megaplas­
mids" have been found in R. japonicurn which are 
being characterized using-molecular weight stand­
ards and by DNA hybridizations. 
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Anthropology/ Archeol. 

21. The frustrations of a volunteer organi­
zation 

A. M. DURR 

Anthropology Department, Iowa State University, 
Ames, IA 500 1 1  

There are problems associated with a volunteer 
organization working with refugees in Thailand, both 
within the organization itself, and between the other 
volunteer groups. The areas to be covered within 
the organization are maintaining the "volunteerism 
philosophy", involvement of the Board of Directors, 
fundraising, structure, rationale of spending funds 
for advertising and public relations and authority 
in the field. The areas of problems between groups 
will address the difference between the church­
oriented, the governmental and our group, the American 
Refugee ColllTiittee (non-church, non-governmental), 
and how the different groups' potentially friction 
raising activities and policies affect people's 
work in the field. My information is obtained from 
participant-observation and personal correspondence. 

22. Healers, Danish Women, and Change 

D. R. FINK 

222 S. Russell, Ames, IA 500 10 

Rural women as traditional healers have become in­
creasingly marginal as professional medical practice 
has been supported and licensed by the Danish state. 
Women's healing practices, the social position of 
healers, and the ambivalent feelings toward them 
are discussed as a means of opening avenues of 
inquiry into the anthropological study of Western 
women healers. 

23. Ethnicity and climacteric in South Dakota 

DAVIS, D.L. 

Anthropology Program 
University of �outh Dakota 
Vermillion, SD 57069 

During August, 1981, a standardized interview, 
designed to gather data on the effects of 
ethnicity and aging on women's experience of 
symptoms col!Dllonly associated with the climacteric, 
was administered to a sample of 150 rural South 
Dakota women between the ages of 45 and 70. It 
was hypothesized that ethnicity and age would 
effect climacteric symptomatologies. Preliminary 
findings indicate that significant differences in 
symptom reports may be related to ethnic 
affiliation. Women from different ethnic 
communities; German, Czechoslovakian, and Native 
American report different experiences of the 
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climacteric. In addition, symptoms commonly held 
to be specific to the climacteric in middle-aged 
women were also found to be characteristic of 
women in the older, post-climacteric age groups 
regardless of ethnic affiliation. Special 
emphasis is given to methodological problems 
involved in correlating particularistic, folk 
cognitions of health and illness to relevant 
quantitative, medical symptom categories. 

Botany 

24. Lichens from islands of the Gulf of 
St. Lawrence, Canada, 

!• .!!_, COLEMAN AND A, C. SKOREPA 

Upper IA. Univ., Fayette, IA 52142 and Towson 
State Univ., Towson, MD 21204, 

Lichens were collected in certain transects from 
Prince Edward Island and from 11e Du Cap Aux 
Meules. Baeomyces rufus, Bryoria_ furcellata, 
Cetraria pinastri, Cladonia cf.chlorophaea, f_. 
cristatella, f_.cylindrica, f_. rangiferina, Cladonia 
sp,, Evernia mesomorphs, Hypogymnia physodes, 
Lecanora cadubriae, Lecanora sp., Parmelia sulcata, 
Ramalina farinacea, Toninia sp., Usnea angulata, 
!!_.subfloridana, � sp., and Xanthoria polycarpa 
were collected from these transects. B,furcellata, 
_£,pinastri, f_. cristatella, !,mesomorphs, !!.• 
physodes, Lecanora sp., !,farinacea, p_.�ngulata, 
!!_.subfloridana, Usne� sp., and Xanthoria �Z£_arpa 
were primarily associated with tree wood. B.rufus, 
f_.cf,chlorophaea, .£,rangiferina, and Toninia� 
were especially seen from soil transects that were 
acidic with a pH from 4,4-5.0 in loamy soils. In 
the soil analysis tests for active aluminum, 
ammonia nitrogen,available phosphorus, chlorides, 
iron, magnesium, manganese, nitrate nitrogen, 
nitrite nitrogen, organic content, potassium, 
replaceable calcium, and sulfate were also made, 

25. Isozyme variation and generic classification 
of the Polyporaceae 

R. J. PINETTE 

Department of Botany, Iowa State University, 
Ames, IA 50011 

Modern monographers of the Polyporaceae have 
been describing an increasing number of small or 
monotypic genera in their treatments of this family. 
Based almost entirely on morphological data, over 
80 genera are presently recognized in the north 
temperate zone. 
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In this study over 300 basidiocarp specimens 
were collected from various sites in Iowa and 
preserved (by freezing) for starch gel electropho­
resis. Crude extractions of water solubie enzymes 
were made with a 0.2 M KH2P04 pH 7 buffer. Various 
gel and tray buffer combinations were used to maxi­
mize the activity and resolution of a dozen enzymes. 
Each individual basidiocarp was scored on a presence 
or absence basis of each allele compared to the 
overall allelic variation observed for each enzyme. 

The banding patterns for all individuals and 
all 12 enzymes assayed were evaluated by means of a 
computerized cluster analysis. Selected portions 
of the resulting dendrograph will be discussed with 
respect to modern generic classifications. 

26. 
Iowa, 

A preliminary report of some Tuberales of 

L, H, Tiffany and J. E, Shearer 

The Tubera.les, or truf'fles, are a group of 
hypogeous Ascomycetes, many of which are mycorr­
hizal, In Europe, where certain species are pri­
zed for their culinary properties, the existence 
of truffles has been known for centuries, whereas 
in North America, significant collection data. have 
been accumulated only since the turn of the 
century, 

The Tuberales are known to occur 1n greatest 
abundance in the Pacific Northwest, with limited 
field infornation from other regions of the Uni­
ted States, Reports of this group in Iowa are 
few, beginninp; in 1927 with a collection of 
Elaphomyces ascocarps para.sitized by Cordyceps 
capita.ta, Gilkey (1939) in a monograph of the 
Tubera.les of North America, reported � !!!!!,-
� from Iowa Falls, Iowa, 

During the past two su111D1ers, collecting 
forays in central Iowa have yielded additional 
specimens of�. and ascocarps of Hydnobol1tes 
and PachyPhloeus, These recent collections have 
prompted our interest in this fascinating and 
unusual group of fungi, 

27. The rusts of Iowa 

G. KNAPHUS-and L. H. TIFFANY 

Department of Botany, Iowa State University, 
Ames, Iowa 50011 

As we have attempted the past several years to 
monitor Iowa fungi, we have realized that available 
information concerned with Iowa rusts and their 
hosts is out of date and incomplete. The first 
account of Iowa Uredinales and their hosts was 
compiled by Arthur in 1384. Later summary listings 
were completed in 1924 by Arthur and in 1929 by 
Gilman and Archer as a part of their report on 
parasitic fungi of Iowa. Supplementary information 
was compiled by Gilman in 1932 and in 1949. These 
accounts all involved nomenclatorial interpretations 
of the rusts based on the American Code. All valid 
fungal taxa now are interpreted under the Inter­
national Code of Botanical Nomenclature. 

A corrected and updated treatment of the Iowa 
rusts and their hosts is now being completed. In 
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recent field work, we have found two previously 
unreported aecial stages of heteraecious rusts and 
one previously unobserved telial stage for Iowa. 
In addition, eleven new Iowa host species have 
been collected. A number of rust species reported 
from Iowa on the basis of a single field collection 
in the 1880' s have been again collected and the 
continued presence of these species in Iowa validated 

28. Plant diversity in tropical cloud forest 
light gaps. 

S, E. DEWEY 

Grinnell Coller,e, Grinnell, Iowa 50112 

Light gaps, a disturbance in canopy cover, are the 
location of r�generation for 75 percent of Costa 
Rican tree species, and therefore, the location of 
competition for reeenerative space among tropical 
plants. Microclimate can limit the ablilty of 
seedlings to propagate within a light gap of small, 
medium or large size. The Shannon/rleiner diversity 
index showed medium gaps, primary forest and the 
edge of a large light gap to have high diversity , 
while small gaps and the center of the large light 
gap have low diversity. Microclimatic fluctuations 
are greatest in the large light gap, followed by 

medium gaps, and then small gaps. The primary 
forest has the most constant environment. Plants 
of the primary forest are found in the small and 

medium gaps, indicating that these plants were 
once understory primary forest. The large light 
gap has a unique population of plants possibly 
because of the microclimate differences. These 
findings support the theory of resource partitioning 
as a factor involved in creating tropical diversity. 

29. Aquatic hyphomycetes from Los 
Chorros, Utuado, Puerto Rico . 

C. :SETANCOURT and :-I. CABALL"SRO 

Department of Biology, University of Puerto 
Rico, ;.fayaguez, Puerto Rico 00708. 

Fifteen species of aquatic hyphomycetes 
were collected at Los Chorros, Utuado, 
Puerto Rico. Actinospora me%alospora In­
f,!;Old, Anc:;uillospora crassa Ingold, An ""ui­
llospora iono;issima (Sacc. & Sydow) I�gold, 
Anguillospora pseudolon0issima Ranzoni, 
Clavariopsis aguatica De Wildeman, 

ri
mpy­

lospora chaetocladia Ranzoni, Flage ospora 
penicilloides Ingold, Lemonniera terrestris 
Tubaki. Lunulospora curvula Ingold, Pyr�­
midosnora casuarina Nilsson, Scorpiosporium 
an:i;ulatum (In";Old) Iqbal, Tetracladium filfil:.­
chalianum De Wildeman, Tetracladium setige­
r1.c� (Grove) Ingold, Tetrachaetum elegans 
Ingold and Triscelophorus monosporus In�old. 
The species found during this study have 
not previously been recorded for the north­
ern par�� of Puerto Rico. 'T'etrachaetum 
eleRans In3old, represent a new record for 
Puerto Rico. 
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30. An electrophoretic survey of the golden 
saxifrage, Chrysosplenium iowense 

SCHWARTZ, 0. A. 

Department of Biology, University of Northern 
Iowa, Cedar Falls, IA 50614 

The golden saxifrage is known from six sites in 
the driftless region of Iowa. These sites are 
on north facing slopes, and this species is only 
found where ice caves, cold air vents or cold 
water seeps maintain temperatures well below the 
ambient. Leaves from 210 plants from five of 
the Iowa sites were analyzed electrophoretically. 
Eight enyzme systems were resolved but showed no 
allozyme variation. An additional nine enzymes 
were either not present or unresolvable. The 
lack of variation in this species may be due to 
its pattern of reproduction, genetic drift, or 
natural selection, although no hypothesis has 
clear explanatory power. 

31. Data transformation for polar ordi­
nations with high levels of beta 
diversity. 

!_ • .!I_. BLEWETT 

Biology Department, Clarke College, Dubuque, 
Iowa 52001 

As ecological sample gradients increase in 
length, the gradient extremes will reach a 
point of zero degree of similarity with some 
ecological distance measure, Further in­
creases in gradient length cannot be dis­
tinguished by similarity measures and con­
tribute to ordination distortions where 
the techniques require linear, monotonic 
data for ideal results. If original species 
incidence data is premultiplied by a trans­
pose matrix, a square matrix with values of 
species joint occurrences results. Species 
at gradient extremes which have no joint 
occurrences, but which have a c ommon inter­
mediate associate species, will not have a 
zero degree of similar.i ty as would have 
been obtained with untransformed data. 
With this transformation higher levels of 
beta diversity, or a larger number of 
zero entries, can be tolerated in data 
that are to be ordinated, 
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32 .  Causes and consequences of population var­
iation in plant nectar production rates . 

,L_ � PLEASANTS 

Department of Botany , Iowa State University , Ames 
Iowa , S00 l l  

Plant species visited by the same pollinator may 
differ markedly in the amounts of nectar they pro­
duce.  In an effort to understand the adaptive sig­
nificance of interspecific differences in nectar 
production rate (npr) I first undertook a study on 
the causes and consequences of differences in npr 
within a population of a single species.  For 2 
species examined to date, Ipomopsis aggregata and 
Asclepias guadrifolia , npr is positively correlated 
with the plant ' s  energy budget and negatively cor­
related with its inflorescence size . These results 
are consistent with a cost/benefit model predicting 
optimal nprs .  I f  a plant ' s  npr i s  a n  evolved trait 
then differences in npr should be correlated with 
differences in reproductive fitness .  This was the 
case ; for both species individuals with higher npr 
had higher seed set . In addition, for � guadrif­
olia , the male contribution to fitness (pollen don­
ation) was also positively correlated with npr . 

33 . Effect of Roundup i n  pra i ri e  reconstruction 

D. D. SMITH 

B iol ogy Department ,  Uni vers i ty of Northern Iowa , 
Cedar Fal l s ,  IA  50614 

The herbi c ide ,  Roundup [N- ( phosphonomethyl ) glyci ne] 
was appl i ed i n  May 1980 to a 7-year-ol d  pra i ri e  
reconstruction p l ot o f  two acres as a management 
tool i n  a i d i n g  establ i shment of nati ve pra i ri e  
grasses . Other p l ots were treated with  more 
convent ional  management techn i ques , burni ng and 
mowi ng .  Compa ri sons of treatments i nvol ved 
sampl i n g ,  duri ng the Fa l l  of 1980 and 1981 , of 
pra i ri e  grasses and non-nati ve species  in terms of 
presence , frequency , percent cover , bi omass  and 
hei ght .  

34 . Some aspects of the life history of 
Dodecatheon meadia in Iowa prairies 

M, J, LEOSCHKE and D. C ,  GLENN-LEWIN 

Department of Botany , Iowa State University , Ames ,  
IA  50011  

Shooting star , Dodecatheon meadia , is  a spring forb 
found in the forests and prairies of eastern Iowa, 
A study of shooting star i s  occuring at three Iowa 
prairies-- Rochester Cemetery Prairie near Rochester, 
Clay Prairie near Allison , and Hayden Prairie near 
Lime Springs, Rochester i s  the furthest south of 
these prairies,  Hayden the furthest north, Shooting 
star appeared and flowered first at Rochester. 
Shooting star appeared and flowered first at Clay 
and Hayden where the prairie had been mowed or 
burned. 
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Some shooting stars at Clay were attacked by a 
striped insect larva , causing the inflorescence to 
wilt . A light green insect larva attacked immature 
fruits, boring into them and devouring the ovules, 
Shooting star reproduces by means of seeds and buds, 
Rochester and Clay capsules contained large numbers 
of healthy , light brown seeds , In contrast , Hayden 
shooting star capsules pri:inarily contained black 
masses of aborted seeds . Vegetative reproduction 
occurs by means of tiny buds on the roots ,  The buds 
may produce young plants 10x larger than seedlings , 

3 5 .  Soil fungi in a native tall-grass prairie 
and an adj acent cultivated field in cen.tral Iowa 

D. A. PA'fi'ERIN and L .  H .  TIFFANY 

Dept . of Botany , Iowa State University, Ames , 
Iowa S00l l 

Twenty soil samples were taken from a virgin 
tall-grass Iowa prairie, an adj acent field planted 
to corn and soybeans , and the interface area of 
these two sites . A total of 1 939 fungal isolates 
was recovered using the dilution plate method . One­
hundred and thirty-one species were identified in 70 
genera . The Moniliales comprised 74 . 4% of the iden­
tified isolates . The principal genera in all study 
sites were Aspergillus , Chrysosporium, Cladosporium, 
Cylindrocarpon, Fusarium, Gliocladium, Myrothecium, 
Penicillium, Phoma, and Trichoderma. The principal 
species were Chrysosporium pannorum , Fusarium ':E5:1._­
sporum, _I. solani,  Penicillium restrictum,  and 
Trichoderma lignorum . 

The cropfield soils yielded the greatest number 
of isolates and species . The prairie had a lower 
number of species , with an even less diverse popula­
tion in the prairie potholes . 

The Jaccard index of similarity in plant com­
munities did not indicate any extreme similarities 
or differences in the microfungal soil populations 
of the three study sites . 

36 . Changes i n  the vascu l a r  fl ora of a centra l  
Iowa wet l and . 

D .  M .  ROOSA 

State Preserves Advi sory Board , Wal l ace State Office 
Bui l d i ng ,  Des Mo i nes , Iowa 5031 9 

Early col l ecti ons at Goose Lake , Hami l ton County , 
Iowa , prov ided a basel i ne for asses s i ng changes i n  
species compo s i t i on i n  a Cl ass I V  marsh . Co l l ect­
i ons made in the l ate 1 97b ' s  document the l oss  of 
sens i t i ve species and add i tion of more tol erant , 
wi despread speci es . 
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37 . Old field succession on Floyd River 
floodplain . 

G .  D .  HEGSTAD 

Department of Biology and Chemistry , Northwestern 
College, Orange City , Iowa 5104 1 .  

In 1969 a five acre tract of flood plain was set 
aside for a wildlife area.  That spring a small 
portion was seeded with locally collected prairie 
seeds. · Periodically some woody seedlings have 
been planted to expedite the diversity of berry­
like vegetation . Preliminary checklists in 1 972 
include 21 species attributed to natural succession 
and 35 prairie specie� in the seeded lot . By 1975  
a total of  104 species had been found and by 1 979 ' 
a total of 145 species . Progressive dominants in 
the unseeded area in the early stages were smart­
weeds , giant ragweeds,  thistles ,  goldenrods , and 
asters . Boxelders and reed canary grass were 
evident increasers in the mid-1970 ' s .  Silver­
maples are beginning to dominate certain portions 
of the area once dominated by boxelders and the 
reed canary grass populations are becoming 
stabilized . The area is sectioned into a perma­
nent grid of 20 meter square quadrats . Line 
transects of the vegetation were taken in 1975  
and 1979 . 

38 . B io l ogi cal and geol ogi ca l  i n vesti gati ons of  
a prair ie  remnant 

D. DOCKSTADER ,  J .  S .  RUSK , B .  H .  S INES , D. D. SMITH 

Departments of Earth Sci ence and B i ol ogy , 
Uni versi ty of  Northern Iowa , Ceda r Fal l s ,  IA 506 14 

Mark Sand Pra i ri e  i s  a uni q ue natura l  area l ocated 
in northwestern Bl ack Hawk County cons i st ing  of  
marshes , mo i s t  to dry sandy pra i rie and  a wet to 
moist  swal e .  A varied topography has resul ted i n  
cons i derabl e di vers i ty i n  soi l types and pl ant 
communi ties . Recent b i ol ogi cal and geol ogi cal 
i n vesti gati ons cul mi nated in the prepa rat ion of a 
series of maps and a cross secti on . A veqeta ti on 
map ,  topographi c  map ,  soi l s  map and subsurface 
cross- secti on were prepa red at the same scal e .  
Overl ays were uti l i zed to determine the rel ati on­
shi ps among the di fferent factors . The di sp lay 
wi l l  inc l ude maps , subsurface cross-sect ion a l ong 
wi th col or and infrared photographs . 

39 , Dis tribution and morphology of secre½ory 
glands of tarweed , Grinde lia  squarrosa ( Composi tae) . 

M. T. ZECKMEISTER 

UNIVERSI1Y of Wis cons in , Stevens Point , WI 54481 . 

A pre liminary investigat ion of  the dis tribution and 
morphology of secretory glands of  tarweed , Grindelia  
squarrosa was carried out at the light  and scanning 
electron mi cros cope leve l .  Glands are located on 
the involucre brac ts of  the inflores cence and leaf 
surfaces ,  A high concentration of glands are locat­
ed in a groove on the adaxial surface of the brac t ,  
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The concentrat ion , s i ze and vas culature of glands 
were analyzed at three different s tages of lea f 
deve lopment . In younger stages of leaf development , 
glands were more concentrated , more uni form in size 
and were less sunken into the leaf surface . In 
l ater s tages of leaf deve lopment ,  glands were more 
scattered , less uni form in s ize and c lus ters of 
glands were found sunken into the tips of the leaf 
teeth . The gland itse l f  is composed of 25-60 
individual ce l ls and ranges from 25- 121  microns in 
size . These secretory structures produce an 
extreme ly res inous subs tance which gives rise to 
the common name of th e pl ant . 

40 .  The Occurrence and Variation of  Secretory 
Structures in th e Betu laceae .  

J .  M ,  BELL , D .  G. PERSONIUS , J .  D ,  CURTIS 

University of Wisconsin,  Stevens Point , WI 54481 

Leaves of the five genera of the Betu laceae of North 
America were collected in Central Wis consin and 
prepared for scanning electron and light  microscopy . 
The secretory s tructures present are of  two types : 
1 ) ses s ile-capi tate and 2) stalked-capi tate . The 
sessi le-capitate glands are speci fic to the genus 
Betula ;  although , among the compliment of other 

genera occas ional ses sile  gl ands are present . 
Stalked-capi tate gl ands occur in Alnus , Carpinus , 
Corylus and Os trya . On a l l  species s ampled , glandu­
lar tri chomes occur on both leaf surfaces wi th 
greater numbers on the abaxial surface , In mos t  
species occur predominately on major and secondary 
veins , however ,  in other species they occur pre­
dominately between the veins . Gl and initiation and 
development begins during bud format ion , By the 
time leaves are ful ly expanded glands are mature . 
By l ate spring the glands are nonfunctional or 
have fal len off . 

4 1 .  Cal l u s  d ifferent iation and root i ni t iation 
in  P i nus  banks iana seed l i f'1:I  cutti ng s  

C .  R .  Monta i n  and B .  E .  Ha i s s ig 

B iol ogy Department , Un iver s i ty of Wi scons in-Stevens 
Po i nt ,  Stevens Poi nt ,  Wi scon s i n  54481 

20 day ol d and 97 day ol d P i nus  banks iana seedl i ng 
cutt i ng s  were used to study t he a natomical  devel op­
me nt of  cal l u s  d i fferent iat ion and root i n i ti at ion .  
I n  bot h age  grou ps cal l u s  or ig i nates from the 
cortex . I n  97 day o l d  cutt i ngs a compl ex cal l us 
develops around the base of t he cutt i ng .  Wi t h i n  
t he cal l us , trac heid nests ,  numerou s va scu lar  
cambia and cork cambia , res i n  cana l s ,  and several 
roots may d i fferentiate .  In 20  day o l d  c u tti ng s  
cal l us i s  l es s  compl ex and i n  most ca ses onl y a 
s i ng l e  root i s  produced . 
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4 2. A comparison of crystal isolates from 
callus cultures and their explant sources. 

A. P. KAUSCH and H .  T. HORNER - - ---

Department of Botany, Iowa State University , 
Ames, Iowa 50011 

Callus cultures were derived from explant tissues 
of nineteen various angiosperm and gymnosperm 
species known to contain calcium oxalate crystals 
of different habits. Eight of these species 
produced crystals in culture including: Ginkgo 
biloba, Canavalia ensiformis, Glycine max, Phaseol us 
vuioaris, Cissus guadrangularia, M alusdomesti ca, 
Capsicum annuum, and Psychotria punctata. 
Comparison of crystal isolates from explant sources 
and calluses generally show maintaince of crystal 
habit in culture. Several calluses which produced 
crystal s were cultured under media conditions which 
were sub- optimal for cal lus growth. Three species 
produced call us crystals which were abnormal 
compared to their intact plant counterparts. We 
believe crystal production and habit are generally 
species specific, under genetic control , and 
influenced by the metabolic condition of the cells. 

4 3 .  Ultrastructural identification of nucleation 
sites for calcium oxalate crystallization i n  two 
pl ant species. 

l- h_. WAGNER and H. T. HORNER 

Department of Botany. Iowa State University, 
Ames, IA 50011 

Paracrystalline bodies associated with membrane 
compl exes hav e been observed within the va cuoles of 
crystal idioblasts in two species. These bodies 
appear prior to calcium oxalate crystal formation 
in both species. In Capsicum annuum idioblasts 
numerous paracrystalline bodiesare°"contained within 
a membrane complex. Each crystal forms i n  contact 
with a paracrystalline body. When the druse 
crystals reach maturity the paracrystalline bodies 
are no longer observed. The paracrystal line bodies 
in Psychotria punctata form a center of a membrane 
complex and each complex expands to form at least 
one raphide crystal chamber. Some paracrystall ine 
bodies remain visible until late in crystal 
formation. Even though the chemical nature and 
origin of these bodies are not presently known our 
information strongly suggests that they are 

• 

nucleation sites involved with initiation of single 
or multiple crystals and may control crystal growth 
and shape. 

44 · Formation of calcium oxalate crystals by 
the discomycete Dasyscypha capitata. 

!!- I- HORNER and L. H. TI FF ANY 

Department of Botany, Iowa State University, 
Ames, IA 500 1 1 .  

�asyscypha capitata found gro�1 ing on oak leaf litter 
i � Iowa, pr�duces calcium oxalate crystals on the 
ti ps of peripheral, sterile seta of fruitina bodies. 
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The crystals form on the outer surface of the seta 
and can be mechanically dislodged. Initially, 
there are a few small crystals formed, however, as 
the fruiting body continues to develop , the crystals 
increase in number into large aggregate masses on 
each tip g iving the appearance of druses, a common 
crystal aggregation found in higher plant cells. 
The crystals have been shown to be calcium oxalate 
monohydrate by x- ray diffraction analysis. The 
development of these crystals was observed by light 
and scanning electron microscopy as a means of 
comparing them to oxalate crystals formed in 
higher plants. The functional significance of the 
Dasyscypha crystals is speculative and will be 
reviewed with respect to similar crystals associated 
with other plant and animal systems. 

4 5. Culture and fine structural studies of 
Chlamydomyxa montana (Lankester) . 

N. L. PEARLMUTTER and P .  TIMPANO 

Department of Botany, Iowa State University, Ames, 
Iowa 5001 1 .  

Various investigators have assigned the genus 
Chlamydomyxa to the ameboid protozoa, the Xantho­
phyceae, or the Chlorophycophyta primarily on the 
basis of light microscope interpretations of cell­
ular inclusions which resemble plastids. Some 
believe these particles are algal food remnants · 
others consider them true functioning plastids. ' We 
have collected, isolated, and cultured the cyst-like 
stage of ChlamydomyY.::_ montana from a lake botto m in 
Michigan. Our prel� minary culture work with c. 

-montana has verified that the ameboid stage w1ll 
ingest diatoms. Low light intensity and an extended 
dark period enhance this heterotrophic behav ior. 
Light and electron microscope obs ervations of the 
cysts indicate that the cells are surrounded by a 
thick cell wall at least partially comprised of 
cellulose and intact plastids characteristic of the 
division Chrysophyta are distributed throughout the 
cytoplasm. Remnant diatom cell walls were also  
observed. The taxonomic significance of these 
inclus ions and other ultrastructural features will 
be discussed. 

46. Succinic dehydrogenase activ ity of Brassica 
campestris L .  during transition to flowering. 

A. R. ORR 

Department of Biology, University of Northern Iowa, 
Cedar Falls, Iowa 506 1 4 .  

Succinic dehydrogenase ( SDH ) activ ities were in­
vestigated in shoot apical meristems during floral 
evocation by histochemical procedures. SDH 
activity was found in the vegetative meristem only 
in the central z one. There was an increase in 
reaction intensity in the central zone within the 
first 24 hr after the beginning of the long day. 
SDH activity was observed in the central , peri pheral 
and pi th- rib meristem z ones of the meristem at th e 
transiti on stage. Staining in the peripheral zone 

11

et al.: Abstracts of Contributed Papers, 94th Session, Iowa Academy of Sc

Published by UNI ScholarWorks, 1982



at the late transition stage was localized in spots 
where floral bud primordia woul d be formed. The 
distribution and staining intensity of enzyme 
activity in the fl oral meristem was similar to the 
pattern found in the vegetative meristem. These 
observations support an interpretation of fl oral 
evocation in a transforming meristem of Brassica 
as consisting, at l east partially,  of a higher 
respiratory rate than the vegetative meristem of 
Brassica. Results are discussed in rel ation to 
other cytol ogical events which are known to occur 
in the meristem of Brassica. 

4 7 .  Scanning electron mi croscopic study 
of spore germination in the fern 
Anemia mexi cana Klotzsch .  

J .  E .  NESTER 

Dept . of Botany,  I owa State University , 
Ames , Iowa 50011 

Spore morpho lo gy , germination and early 
gametophyte development were studied in 
the fern Anemi a mexi can a  Klotzsch using 
the scanning electron mi croscope . Spores 
and gametophytes were fixed wi th glutaral­
dehyde while on agar solidified mineral 
medium or Mi llipore fi lters , Spores are 
tetrahedral with smooth , narrow ridges and 
occasional knob - like projections of the 
ridges . Spore germination was evident  
three to four d ays after sowin g with spores 
cracking open along the triradiate ridge 
followed by protrusion of the young game­
tophyte . Thi s is typi cal of spore germi ­
n ation in most ferns , The rhi zoid was 
usually the most prominent cell outside 
the spore coat early in germination , with 
later protrusion and growth o f  the prothal­
lial cells .  Subsequent growth of the 
gametophyte resulted in a two -dimensional 
pro thallus . 

48. 
Antheridial initiation and devel opment in 

the fern Onocl ea sensibilis. 

J .  L .  KOTENKO 

Department of Botany , Iowa State University, 
Ames, Iowa 50011 

Antheridia of Onocl ea sensibil is consist of three 
uniquely-shaped jacket cel ls, which include a 
funnel-shaped basal cell, a doughnut-shaped ring 
cell, and a round cap cel l covering the " hole" of 
the ring cel l. These cell s surround an internal 
spermatogenous cell. The initiation and devel opment 
of the j acket cel ls were studied. Four days after 
sowing sterilized spores onto agar media, some were 
treated with an antheridia- inducing substance. 
Treated and untreated gametophytes were then 
col l ected dai ly, cleared, and stained to document 
the followina antheridial chacteristi cs: staoe of 
devel opment; - position on gametophyte; and specifi c 
cel lul ar location. Other gametophytes were fi xed 
at di fferent devel opmental stages and processed 
for viewing with Nomarski opti cs, transmi ssi on 
electron microscopy, or scanning electron micro-

1 1  

scopy. External and internal changes that occured 
during antheridial initiation and subsequent 
devel opment were observed. 

49 , Spermatogenesis in the fern Onoclea 
sensibil is. 

i• .!:_. KOTENKO 

Department of Botany, Iowa State University, 
Ames, Iowa 5001 1  

Spermatogenesis in O nocl ea begins with the inception 
of a central spermatogenous cel l surrounded by two 
antheridial j acket cell s. Five successive mitotic 
divisions of the central cel l give rise to 32 
spermatocytes, which then differentiate i nto 
spermatozoids. A study of the cell ul ar changes 
which occured during spermatogenesis was conducted. 
Cul tured gametophytes were coll ected and fixed at 
different stages of antheridial devel opment. Some 
gametophytes were stained with RNA- and DNA-specific 
stains. Others were processed for observations 
with Phase-contrast optics, Nomarski optics, 
transmission electron microscopy, or scanning 
electron microscopy . 

so . Some specul ations and questions about the 
developi ng angi osperm embryo and endosperm. 

N. R. LERSTEN 

Department of Botany, Iowa State Uni versity, Ames, 
Iowa 5001 1  

Propagules germinating outside al l need a basal 
anchoring and absorbi ng organ before the distal 
portion can develop. Germi nating angiosperm zygotes 
need onl y the l atter. The suspensor is real l y  a 
rhizoi d;  its vari ety of sizes and shapes refl ect 
l ack of selection pressure for an anchoring functi on. 
It ceases to absorb when isolated by the interca� 
l ated radicle- hypocotyl , which probabl y absorbs the 
endosperm. Endosperm is usually free- nuclear at 
first; this allows fast accumulation of nutrients 
i n  a membrane-bound sac, the former central cel l. 
Later, wal l formation al l ows individual endosperm 
cell s to be digested without disrupting membrane 
integrity. Ab initi o cellul ar endosperm provides 
a digestible form quickly, perhaps al lowing earl i er 
absorption by the embryo. True free- nucl ear endo­
sperm is an advanced state in which nutrients can 
mov e across the central cell membrane without dis­
rupting it. Where and how is endosperm taken up by 
the embryo? When and where does a cuticl e form on 
the embryo? These are among several important 
q uesti ons i gnored i n  the literature. 
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5 1 .  Microsporogenesis in normal and ms3 mutant 
soybean (Glycine max). 

D. J. BUNTMAN and H. T. HORNER 

Department of Botany, I owa State University , 
Ames, I A  50011. 

Male sterility is an interesting phenomenon which 
may have a cytoplasmic or genetic factor as its 
cause. This factor disrupts normal development 
within the ms3 microsporangia yielding the male 
sterility. Tne sterility in our system resides in 
a recessively inherited allele. The purpose of this 
study was to microscopically observe the difference 
between the heterozygous normal and homozygous 
(male sterile) mutant during microsporogenesis. 
The use of light, scanning and transmission electron 
microscopy has been employed to demonstrate these 
differences. Preliminary results show that the 
tapeta 1 J ayer surrounding the sporogenous cells 
becomes abnormal during the time of meiosis by the 
buildup of large amounts of refractive material. 
The tapetum then degenerates prematurely leading to 
sporoqenous cell abortion. These results will be 
compared with the events in other male sterile 
systems. 

52 .  

A. R. ORR 

Initiation and development of the male 
inflorescence of Zea diploperennis L. 

Department of Biology, University of Northern Iowa, 
Cedar Falls, IA 50614. 

Greenhouse grown plants were sampled during the 
short day growing season. Plant parts containing 
terminal shoot apices were killed and fixed in FAA, 
embedded in Fisher "Tissuemat" , and sectioned at 
6 um . Sectioned shoot apices were stained with 
safranin and fast green. I n  this study, staminate 
inflorescences were shown to develop by a definite 
sequence of morphological stages. I nitiation of 
branch primordia follows transition of a shoot apex 
from vegetative to reproductive stage. Branch 
primordia divide to form two spikelet primordia. 
Each spikelet primordia develops glumes, lentnas 
and paleas. A floret arises in the axil of each 
lenma. Lodicules and stamens are initiated from 
floral primordia. 

53 .  Preliminary observat ions on sieve-element 
ult rast ructure in Drimys granadensis L . f .  var. 
mexicana (DC . )  A . C .  Smith 

C .  SHARKEY and R .  DUTE 

Department of Biology ,  St . Ambrose College , 
Davenport , Iowa 52803 

As part of a continuing st udy of  sieve-element 
ontogeny in p rimitive angiosperms , sieve elements 
of Drimys granadensis var .  mexicana were investi­
gated. As in all other primit ive angiosperms so 
far studied , sieve elements of � possess 

1 phloem-protein (P-protein) . This subst ance is 
found to take the form of  st riated fibrils in 
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mature elements .  Measure�nts place the average 
fibrillar diameter at 105 A. Addit ional ly , one 
instance was observed of a paracrystalline form of 
protein referred to in the older literature as an 
ext ruded nucleolus . 

Sieve elements connnuni cate via pores in their 
walls . Mature pores in Drimys typically are asso­
ciated with callose and are filled with P-protein . 
Preliminary data indicate that the diameters o f  
mature pores range from 0 . 13-0. 2 pm, This small 
size may be indicat ive of the primit ive nature of 
these sieve elements . 

54 . Observations concerning sieve-element 
development in Ginkgo � L .  

M .  WADLE and R .  DUTE 

Department of Biology ,  St . Ambrose College , 
Davenport , Iowa 52803 

Development of sieve elements in pet ioles of  Ginkgo 
� was followed with the use of a transmission 
elect ron microscope.  As ontogeny proceeds , the 
ER increases in amount , often forming concentric 
sheets and isolating portions of the cytoplasm. 
This is followed by dissolut ion of connnon cellular 
components such as: ribosomes , microt ubules ,  and 
dictyosomes . Wit h time , the nucleus although still 
present , takes on a necrotic appearance . After 
maturity is reached , the amount of ER present is 
reduced ,  leaving the lumen largely free of  obst ruc­
tions .  The pores ,  which at maturity connect ad­
jacent sieve elements , develop from branched 
plas100 desmata having median nodules . Pore develop­
ment is associated with ER, and in its later 
st ages , with callose. At maturity , pore diameter 
was unusually large , being in the range of 2-5 JJm. 
At no st age is P-protein (phloem-protein) associ­
ated with these sieve elements . The developmental 
stages noted closely resemble those observed in 
other gymnospe rms , such as � resigosa and 
Welwitschia mirabilis. 
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Chemistry: Anal. & Phys. 

55 . Observations of �xcited neutral species us­
ing the neutral fragment mass spectrometer . 

G. D .  Flesch and H . J .  Svec 

Ames Laboratory-USDOE , Iowa State University , Ames , 
IA 50011 

The atmospheric gases Nz , 02 , and Ar were examined 
using a neutral fragment mass spectrometer . w, o+, 
and Ar+ are formed from autoionizing species whose 
excitation energies are in excess of the ionization 
energies of the original species , and whose life­
times are greater than 15 µ s .  Other ions are ob­
served to be products of collisions between excited 
and ground state species . Pure gases and varying 
compositions of binary and ternary mixtures of the 
title gases were studied at various pressures and 
electron energies to charac terize the excited spe­
cies observed . 

56 . Ambient air quality in Iowa. 

M. R. Johnson 

Iowa Department of Environmental Quality 
Henry A. Wallace Building , 900 East Grand 
Des Moines ,  Iowa 503 1 9  

National ambient air quality standards established 
by the U . S .  Environmental Protection Agency as 
guidelines for the protection of human health 
and welfare were exceeded at 50 sites in Iowa 
during 1980. Violations of the Primary (health 
related) Standard for particulate matter were 
reported at fif teen sites . The Secondary (welfare 
related) Standard for particulate matter was 
exceeded at 44 sites . The standards for carbon 
monoxide were exceeded at three locations . The 
standards for ozone were exceeded at two locations 
and the standards for non-methane hydrocarbons at 
one location. Standards for sulfur dioxide-, 
nitrogen dioxide and lead were not exceeded at any 
Iowa monitoring locations . Results of monitoring 
conducted by the University of Iowa Hygienic 
Laboratory , Polk County Health Center and Linn 
County Health Department are summarized . 

57 . Airborne lead levels in the vicinity of 
a point source.  

C . S .  COUSINS-LEATHERMAN 

Department of Environmental Quality , 900 E.  Grand 
Des Moines , Iowa 503 1 9  

Three months o f  ambient lead data and wind data 
were collected in the vicinity of a lead-acid 
battery plant located in Manchester , Iowa. Partic­
ulate matter was collected on glass-fiber filters 
and analyzed for lead by the University of Iowa 
Hygienic Laboratory , using atomic absorption 
spectrometry . A maximum quarterly contribution of 
0 . 9  micrograms of lead per cubic meter of air was 
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determined to  be the result of emissions from the 
plant . That is approximately one half the National 
Ambient Air Quality Standards established by EPA 
to protect the public ' s  health and welfare. In­
fluencing factors , such as reentrainment of con­
taminated soils and sampling frequency are also 
discussed. 

58 . The Application of Non-Steady State Kinetics 
to Acceleratory Reac tions . 

J. D .  DANFORTH 

Grinnell College 
Grinnell , Iowa 50112 

Poly (vinylchloride) degrades by the loss of HCl in 
an acceleratory reac tion. Based on the assumptions 
of the zipper mechanism a kinetic model that repre­
sents PVC degradations has been developed . The 
fraction of zip chains initiated per second, k1 , and 
the frac tion of initiated chains that unzip per 
second (k2) are the parameters needed to character­
ize the degradation . Chains that start unzipping 
are j oined by later s tarting chains during the ac­
celeratory period . When firs t  s tarted chains go to 
completion and are no longer producing HCl , the de­
celeratory period begins . The active intermediate, 
the fraction of  chains unzipping , does not reach a 
s teady s tate but instead , changes in a regular pat­
tern from the beginning to the end of a degradation. 
The explosive azides and a number of other inor­
ganic solids degrade by acceleratory reactions and 
the kinetics developed for PVC appear to represent 
the data for these substances . The characteristics 
of our non-steady s tate equation will be compared 
with some of the kinetic equations that have been 
developed to represent inorganic acceleratory re­
actions . 

59.  Thermal decomposition kinetics of 
silver oxalate .  

D. A .  STRICKLER and J. D .  DANFORTH 

Grinnell College , Grinnell , IA 50112 

A kinetic equation developed on the basis 
of the zipper mechanism characterized the 
acceleratory degradation of poly (vinyl­
chloride ) in terms of two parameters , k1 , 
the fraction of a chain s tarting per 
second , and kz , the fraction of a started 
chain unzipping per second . Many inorganic 
compounds degrade thermally in acceleratory 
reactions analogous to PVC . Degradation 
data for one of these  compounds , silver 
oxalate , follows the kinetic pattern of 
zipper kinetics ; however ,  some ambiguities 
exis t  in assigning s ignificance to the 
praameters for the degradation of an 
inorganic solid . 
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60. Fo rmation constants fo r dithiomalonate 
complexes. 

WILLIAM A. DESKIN and SALLY .'I_. MC CORMICK 

Department of Chemistry , Co rnell College, 
Mount Vernon, Iowa 52314. 

The formation constants have been determined fo r 
the dithiomalonate complexes of nickel (II) and 
copper (II) at a constant ionic strength of 
0 . 2  M (sodium perchlorate ) .  The method used was 
a spectrophotometric study in b asic so lution of 
the competitive reaction of dithiomalonate ion 
and ethylenediamine fo r the metal ion. The 
following values are reported: 
fo r the Ni(dtm) �- complex, log 82 1 3. 5  + 0 . 4; 

for the Cu(dtm) �- complex, log 82 23. 9 + 0 . 3. 

6 1 .  Kinetics of ligand exchange and isomerism 
of [Pt (amino acid) (DMSO) Cl] 

L.  F. BURSE and L .  E. ERICKSON - - --

Department of Chemistry, Grinnell College , Grinnell, 
IA 50112 

Both cis (N, S )  and trans (N , S )  isomers of [Pt (amino 
acid) (DMS O ) Cl ]  can be synthesized . We have pre­
viously reported equilibrium and kinetic data for 
isomerization reactions for several different amino 
acids. Rates of Cl- and DMS O ligand exchange have 
been determined by radioisotope and nmr techniques, 
which will be described. These rates will be com­
pared to rates of isomerization and ligand substi­
tution. A general mechanism has been developed to 
account for the data. The mechanism postulates 
several CN = 5 intermediates which can serve as 
routes for isomerization,  substitution, and ex­
change . The data suggest that a pseudo-rotation 
(turnstile) mechanism is an important isomerization 
pathway. 

62. Reduction Characterisitics of Mexthotrexate 

R. C. GURIR A AND L .  BOWERS 

Dept. of Chemistry, Grinnell College, Grinnell, IA 

The electrochemical reduction characteristics of 
Metho texate (MTX ) were strudied by po larographic 
tech niques including differential pulse, cyclic 
voltammetry and contro l led po tential electro lysis, 
UV spectroscopy and HPLC  methods. MTX exhibited 
three 2e-/ 2  proton  reduction waves in the 2- 7 . 5  pH 
range and a single wave in the alkaline medium. 
The first wave involves the 1 reduction of MTX to a 
5 ,8  dihydro derivative which subsequently under­
goes a proton  catalyzed tautomerization process 
to a 7 ,8  dihydro species. Part of the 5 ,8 de­
rivative concomitantly undergoes a pro ton catal­
yzed non reductive cleavage involving the C(9) 
N(lO ) bo nd. The rate constan ts for the tautomeri-
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zation proces� 1were determin�� and found to vary 
from 0 . 41 sec to 0 . 019 sec in the pH range be­
tween 3. 5 and 7 . 6  respectively. The second and 
third waves involved respectively , the reductive 
cleavage of 7 ,8  dihydro MTX to 5 ,6, 7 , 8  tetra­
hydro MTX and the reduction of one of the cleaved 
products, 2, 4-diamino-6-methyl-7 ,8  dihydropteri­
dine to i ts corresponding 5, 6 , 7 ,8  tetrahydro 
analog. The pH dependence of both the non re­
ductive cleavage and the rearrangement processes 
will be discussed. 

Chemist ry : Org. & Biol .  

6 3 .  Intermediates in the electro ­
chemical reductio n of  i&rbo n di­
sulfide in aceto nitrile. 

S. WAWZONEK, H .  CHANG and M. RY AN 

Dept .  of  Chemistry, Univ . o f  I owa,Iowa City ,IA 52242 

The electrochemical reductio n of carbo n disulfide 
in aceto nitrile alo ne o r  in the presence o f  carbo n 
dioxide or of  phenol  follo wed by methylatio n gave 
4, 5-bis(methylthio ) -l , 3-dithiole-2-thione and di­
methyl trithiocarbo nate as the main products. B y­
pro ducts fo rmed in smaller amounts and either 
isolated or identified by gc-mass spectro metry were 
4-methylthio -l , 3-dithiole-2-thio ne, dimethyl dithio ­
carbonate, methyl dithioformate, 4, 5 -bi s(methyl­
thio ) -2 , 2-dithiole-l , 3-dithiole, 2, 2, 4-tris(methyl­
thio ) -5-thiol-1 , 3-dithiole, 4, 4 '  , 5- tri s(methylthi o ) -
5 ' -acetylthio-2-spiro [5 . 5 ] l  , l  ' 3, 3' -dithiole, di­
methyl tetrathioo xalate, tris(methylthio ) acetyl­
dithio ethylene, 2 ,4 , 5 -tris(methylthio ) -l , 3-
dithiole-2-acetylthiocarbo nyl, methyl acetyl tri­
thiocarbbnate, methyl o-azirinedithioacetate, 
methyl o-azirinedithioacetate, methyl o-azirine­
methyl trithiocarbonate, dimethyl trisulfide, di­
methyl disulfide, 5- thio dimethyl disulfide, 5 , 5-
dithio dimethyl disulfide and 4, 5-bis(methylthio ) -
l , 3-dithiole-2-o ne. Mechanisms are presented for 
the formatio n of  these compounds from cyclic volta­
ammetric studies of carbon disulfide. 

64. A viscoelastic examination of mouse 3T3 DNA 
and its response to x-irradiation. 

� - KWON , K. MILLER, H .  ZAYAS AND E. UHLENHOPP 

Chemis try Department, Grinnell College, Grinnell, 
Iowa 50112 

When DNA from mouse 3T3 cells grown in minimal es­
sential medium supplemented with fetal calf serum 
was analyzed by viscoelastometry, several observa­
tions were made regarding chromatin struc ture and 
the sensitivity of mouse DNA to damage by x-rays . 
Cells lysed and analyzed at temperatures from 10 
to 80

°
c revealed that 10

° lys is released a compac t 
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nucleoid structure, 20° lysis produced a more un­
folded s tructure and higher temperature lysis re­
sulted in greater and greater flexibility until 
no viscoelas ticity was observed for 80° lysates . 
Small doses of x-rays (down to 50 rads) produced 
large increas es in viscoelastic properties when 
cells were lysed at 10°c. This ability to detect 
the effects of small doses of x-rays could serve 
as a useful molecular dosimeter for future radia­
tion studies . DNA repair experiments in which 
cells were irradiated with 50 or 1000 rad, then 
allowed to incubate for up to 24 hrs . revealed 
dose-dependent repair kinetics and illus trated 
the ability of mouse 3T3 cells to counteract the 
effects of x-irradiation . � 

65. Synthesis of novel inhibitors of cAMP-PDE. 

V .  NAIR , D. A. YOUNG , and R .  J. WIECHERT 

Department of Chemistry ,  University of Iowa , 
Iowa City ,  Iowa 52242 

The biological effects of the regulatory cyclic 
nucleotide , adenosine 3 ' , 5 ' -cyclic monophosphate 
(cyclic AMP or cAMP) are modulated by hydrolysis of 
the 3 ' -ester group catalyzed by 3 ' , 5 ' -cyclic nucleo­
tide phosphodiesterases (cAMP-PDE) . Conversely , 
intracellular processes such as protein phosphoryla­
tion by cyclic AMP dependent protein kinases are 
augmented by inhibitors of the phosphodiesterases . 
Results of the synthesis and inhibition studies of 
the phosphodiesterases by a new class of cyclic 
nucleotides will be presented. In these synthetic 
cyclic nucleotides , the purine ring is in the 5 ' ­
position of the carbohydrate moiety and the cyclic 
phosphate group is in the l ' , 2 ' -position . Details 
of the synthetic steps ,  stabilities of the final 
products ,  and correlation of multinuclear NMR data 
with struc tural characteristics will be presented. 
Inhibition enzyme kinetics and implications of the 
inhibition data with respec t to the development of 
biologically useful cyclic nucleotides will be dis­
cussed. 

66. Organic electrochemical studies of redox 
catalyzed S

RN
l reactions of bromobenzene 

TIMOTHY T. STENZEL and JAMES E .  SWARTZ 

Department of Chemistry , Grinnell College , Grinnell ,  
Iowa 501 1 2  

Cathodically stimulated S 1 reactions typically re­
sult in good yields when �e initial radical anion 
is relatively s table towards dissociation . Such re­
actions of bromobenzene, whose radical anion is rel­
atively uns table, result in very low yields of the 
desired subs titution product due to the two electron 
reduction of the subs trate molecule . Due to its low 
stability the bromobenzene radical anion dissociates 
near the cathode thus allowing the aryl radical to 
be further reduced . We demonstrate here a promising 
and interesting solution to this problem us ing 
certain reversible reducible aromatic molecules 
which we call redox catalysts . The redox catalys t ,  
is reduced t o  its radical anion, which is stable,  
a�d =ves away from the electrode surface prior to 
transferring an electron to the subs trate molecule 

1 5  

and initiating the S Nl reac tion . With initiation 
occuring away from t!e elec trode surface the two 
electron reduction of  the substrate molecul e is pre­
vented . We have achieved yields of 56% diphenylsul­
fide in th_e S

RN
l reaction of bromobenzene with tetra 

n-butylammonium thiophenoxide in dimethyl sulfoxide 
using benzonitrite as the redox catalys t .  

6 7 .  Ant-repellent triterpenoids from 
Cordia alliodora. 

Ted K. Chen and David F. Wiemer* 

Department of  Chemistry , University of  Iowa 
Iowa City, Iowa 5 2 2 4 2  

The leafcutter ants are classed a s  
agricultural pests throughout the tropical 
America s ,  both because of the massive 
ammount of leaf material that they harvest 
and their special fondness for agricultur­
ally important plant species. Colonies 
whose foraging is restricted to areas of  
native forest encounter a great variety of  
potential host plants , but , while the 
leafcutter ants are considered polyphagous , 
they are quite specific in their preference 
for some plant species and dislike of  
others. We postulated that some native 
plants might have evolved chemical defenses 
agains.:t this predation. Using a bioassay 
which measures ant feeding preferences ,  we 
have isolated a series of ant-repellent 
multiflorane triterpenoids from Cordia 
alliodora . The details of  our isolation , 
structure determination , and bioassays of  
these compounds will  be presented. 

68 . Methylene blue reductase indicator 
test for Es cheri chia coli infant formula 
contamination 

J , S . McKINNEY 

Chariton High S chool , Chariton , Iowa , 50049 

I am modifying the Ameri can Public  Health 
Asso ciati on ' s  Reductas e test into a tropi ­
cal fi eld test indi cating Es cheri chia coli 
contamination in prepared infant formula , 
As an exchange s tudent in Kuantan , Malays i� 
I demonstrated the bacterial contamination 
of powdered infant formula prepared in 
Malays ian conditi ons . The APHA test i denti­
fies §trept o co ccus lacti s  in raw dairy milk 
at 3 5  C , I  adapte d  the test to i dentify 
Es cheri chia coli in prepared infan! formula 
at Malays ian fi eld temperatures (27 C) , I f 
Es cherichia coli i s  pres ent , it reduces blue 
Methylene blue to co6orless  L0uco methylene 
blue . Comparative 35 C and 27 C reductas e 
tests and standard plate counts ' results 
show my adaptations do not impare the test's 
accuracy , The simpli city , low cost and speed 
o f  my adapte d  Reductas e test could be us eftil. 
to fi eld workers , clinics and mothers work ­
ing in Malays ian conditions . 
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Conservat ion 
69 . The role of floating and air gulping in the 

feeding ecology of larval t iger salamanders 
(Ambystoma tigrinurn ) . 

M. J .  La.nnoo and M. D. Bachmann 

Department of Animal Ecology, Iowa State University 
Ames ,  Iowa 50011 

The hypothesi s that air gulping has a physical 
function of buoying tiger salamander larvae and 
allowing them to float was tested 1 )  by showing 
that physiological requirements alone could not 
explain air gulping, 2 )  by defining and quanti ­
fying proximal stimuli for air gulping and floating 
and using the se data to correlate the two behaviors 
and 3 )  by showing that lungs act as air bladders .  
Th e  proximal stimuli used by larvae to initiate 
floating and air gulping in the lab were darkness 
and the pre sence of pelagic prey . Lowered oxygen 
conditions also increased air gulping rate s .  An 
empirical model is  presented predicting when larvae 
should float and air gulp under field conditions .  

70 . Agricultural watershed impacts on 
detrital processing in small  Iowa streams 

J . B .  BARNUM and R .  W .  BACHMANN 

Department of Animal Ecology , I owa State 
University,  Ames , I owa 5001 1 

Eight sites from seven central Iowa streams 
were moni tored throughout the spring and 
summer ( 1 9 81 )  to determine the effects of  
agricultural watershed practices on  organic 
matter decomposi tion rates of sugar maple 
( Acer saccharum ) and field corn ( Zea mays ) 
leaves . Maple leaves are processed much 
faster at shaded si tes compared to open 
si tes ( 75% complete in 69 versus 1 02 days ) . 
Corn leaf decomposition fol lows the same 
trend but oc�urs approximately twice as 
fast at a given site . Within each canopy 
category the smaller watershed sites 
( ca .  10 km2 ) process experimental maple 
leaf substrates faster ( 62 days shaded 
versus 96 days open) than the larger ( ca .  
40 km2 ) d rainage area si tes ( 76 days shaded 
versus 1 0 8  days open) . However , a water 
quality index, based on the relationship , 
ln[ ( TP ) ( TN ) ( SS ) ] ;  where TP = mean total 
phosphorus , TN =  mean total ni trogen and 
SS = mean total suspended solids i s  also 
correlated wi th decomposi tion rates , 
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7 1 .  Southern Iowa River Basin ,  Part I 

c. L .  Christensen , and -�-· C .  Eichman 

Rt . 1 Box 160AA, Neosho , Missouri 64850 

The Southern Iowa River Basin samples were gathered 
by myself and Dr. Christensen in 1976 through 1978 .  
This will be a s tatus report , and the initial 
findings . Nine waterways of this water basin were 
selected for extensive study , but all waterways were 
sampled on the firs t collection trip . The nine 
waterways were the Grand ll.iver ,  Chariton River ,  
Thompson River, Platte River ,  Nodaway River ,  Tarkio 
River ,  Fox River,  Locust Creek , and the Nisnabotna 
River.  All samples taken from the waterways were 
as close to the Iowa-Missouri border as poss ible . 
Diatoms , photographs , and water chemis tries were 
gathered at each site . Perhaps this study could be 
used as a baseline to mark the ecological changes as 
progress moves into the area . 

7 2 . L imnological Charac ter is t ic s  of I owa Lake s .  

S .  G .  BECK and R .  W .  BACHMANN 

Departmen t of An imal Ec ology, Iowa State Un iversity, 
Ame s ,  IA 500 l l .  

The 10 7 ma j or natural lake s and re servo ir s o f  Iowa 
are all  eutrophic and generally charac terized by 
shallow dep ths, high chlorophyll a concentrat ion s ,  
and low secchi d isc,, dep ths . Thes-; factors, along 
with nutr ient data are analy zed to asse s s  the ir re­
lat ionship s  with lake wa ter qual ity . The analysis 
includes inve st igat ions  of  the var iab il ity o f  
l imnological data on  a yearly and a seasonal basis , 
c ompar ison s o f  Iowa lake data with nat ional studies, 
and evaluat ion s of ex isting water qual ity or trophic 
state mode l s . Emphasis  is p laced on relat ionship s 
wh ich a id in the devel opment of me thods t o  predic t  
water qual ity in lake restorat ion . 

73 . Pr imary pr oduc t ivity and nutr ient relat ion-
ship s  in selected Iowa lake s . 

S .  G .  PAULSEN and R .  W .  BACHMANN 

Department o f  An imal Ecology , Iowa S tate Un ivers ity, 
Ames, IA 500 l l  

Tradit ionally pr imary produc t ivity ha s been 
reported on an integral bas is, the produc t ivity 
below a un it of  surface area . This has al l owed  
compar ison with o ther trophic leve l s  in that  
system and with o ther systems . However ,  in some 
s itua tions integral produc t iv ity may not  be the 
best express ion o f  produc t iv ity . In highly 
eutrophic or turb id wa ters  the transparency 
decreases, the eupho t ic zone becomes c ompresse d  
and integral rates ma y  no longer  accurately reflec t 
changes in nutr ient c oncentrat ion , b iomas s  or 
general trophic state o f  the lake . C ompar isons 
with other systems may be  misleading . Expressing 
produc t ivity per un it volume of  the euphot ic zone 
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appears to reflect more accurately the relationship 
between productivity , nutrient concentrations and 
biomass. The results of work on five Iowa lakes 
are presented to determine if integral or 
volumetric productivity best reflects nutrient 
concentrat ions and biomass. The data are 
compared with reported productivity patterns of 
other north temperate lakes. 

74. Limnological characteristics of selected 
gravel pit lakes in central Iowa 

L. M. ANTOSCH and K. M. MANCL 

Water Resources , Iowa State University, Ames, 
Iowa 50011 

Scattered throughout the State of Iowa are 1, 215 
active surface - mines, half of which have water with­
drawal permits from the Iowa Natural Resources 
Council. The number of permits indicates the im­
portance of surface mines as a water resource for 
the State of Iowa. The limnol ogical characteristics 
of three central Iowa gravel pit lake systems were 
investigated in this study. The results of this 
investigation indicates that while these gravel pit 
lakes can be classified as eutrophic, they are not 
as productive as other Iowa water bodies. The 
reason for this seems to be the dominating influence 
of groundwater rather than surface water inflow in­
to these systems. 

75 . Potential effects of a coal storage 
faci lity on T,ake Sup erior alp-al communities 

ROPERTSON, T .  E. 

Dept . of Animal Ecolop-y , Iowa State Univ. ,  
Ames, Iowa 5001 1 .  

The obj ective of this research was to ana­
lyse the effects of inputs, to the aquatic 
environment , of materials from a coal stor­
age facility. Coal distillates and l each­
ates were prepared from the low sulfur 
western coal stored in the  Duluth -Superior 
narbor storag e facility . Thr ee types of 
bioassays were used :  laboratory str eam ,  in 
situ and static bioassays. nigh concentra­
tions of distillate generally showed some  
inhibitions of  community growth while low­
er concentrations had little eff ect on the 
periphytic communities. Periphytic comm­
unity responses to leachates were both 
stimulatory and toxic.  The  reasons for the 
varying responses to leachates are not 
known. Static bioassays showed similar r e­
sults , In situ experiments wer e  conducted 
with 1 concentrations of distillat es. Bac­
t erial populations increased at all con­
c entrati ons. At higher distillate concen­
trations the zooplar�ton were killed . 
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76 . Fores t  l eg i s l a t i on and  t he deve l opment of 
federa l fores t cont ro l : 1 69 1 - 1 905 , 

A ,  L .  STRAUSS  

G r i nne l l Col l ege , G r i nne l l ,  I owa 501 1 2  

Th i s  pape r expl ores t he format i ve yea rs i n  t he de­
ve l opment of fede ra l forest  cont ro l  and t he pol i t i c­
i za t ion of forest conserva t ion .  Exami n i ng l eg i s­
l a t i on ,  burea ucra t i c  act ion ,  sc i ent i f i c  i n put  and 
soc i a l  factors , t he paper  seeks to d raw a compos i te 
p i ct u re of chang i ng a t t i tudes and v i ews towa rd t i mber 
t i mber resou rces and t he fore s t .  The cen t ra l  quest i o� 
asked i s ,  what of fede ra l fores t po l i cy and t he 
deve l opmentot fede ra l fores t con t ro l ; was the po l i cy 
p roces s  cons i s ten t ,  ra t i ona l and end-o r i en ted , or  
was i t  someth i ng J es s ?  Resea rch demon s t rates t hat  
the p rocess--though i nc remen ta l --was h i gh l y  d i s­
j o i n ted , fractu red and m i sd i rected . The deve l op i ng 
rea l m  of fede ra l fores t  con t ro l  opened i tse l f  to 
i nput and i n f l uence acros s a b road soc i o-sc i en t i f i c  
and po l i t i c a l  s pec t rum. 

Top i c s  rev i ewed and i n tegra ted i nc l ude : t he B road 
Ar row Po l i cy ,  t he " l egend of i nexhaustab i l i ty , "  
t i mbe r theft and depredat i on ,  t he U . S .  Nava l T i mbe r 
Reserves , Cong res s iona l fores t- l and d i s posa l  pol i cy 
the T i mber Cu l t u re Act ,  t he ro l e  of t he sc i en t i f i c  ' 
g roups and ea r l y  s tate  act i on a s  cu l m i nat i ng i n  t he 
doct r i ne of federa l fores t  con t ro l , forest set-as i des , 
and management po l i cy. 

7 7 .  N�w tree growth resu l t ing from e l m  
mortal i t y  in  the Dubuque area . 

.:!.•!:.• KAPLER and M . J .  RICHTER 

Biology Departmen t ,  Loras Col lege,  Dubuque , 
Iowa 52001 

Dutch elm di sease des troyed mos t  of the American 
e lms and many other elms in the Dubuque are a ,  
beg inning abou t 20-25  years ago . Random 
samples taken in three selected woodland areas 
indicated wha t  s pec ies  of trees are rep l ac ing 
the des troyed e lms . The trees w i th the h i gh­
est importance va lues in these areas are Acer 
negundo L . ,  boxe lder ,  � � L . ,  mul berry , 
and Ce l t i s  occidental is L . ,  hackberry . Three 
stre� Dubuque were a l s o  studied to deter­
mine what spec i es of trees were planted to re­
p l ace  the e lms . Before Du tch elm d i seas e ,  the 
trees along these s treets were a lmos t  ex­
c lus ively  Ameri can e lms . Acer sp . ,  mapl es , 
and Fraxinus pennsylvanicaMars h . , green ash , 
are the most  common of the pl anted trees . 

78 . Status of endanqered small mammals in the 
Iowa Loess Hills. 

R. P. LAMPE and J . B. BOWLES 

Department of Biology, Buena Vista College, 
Storm Lake, I owa 50588 

Three endangered species of small mammals (western 
pocket mouse, northern g rasshopper mouse, and 
woodland vole) are present in the Loess Hills of 
western Iowa. Records of these species will be 
discussed with regard to faunal associations and 
microhabitat preferences. 
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79.  Characteristics of small mammal communities 
in grassland and forest of the I owa L oess Hills. 

R. P. L AMPE and D. L .  GEORGEFF 

Department of Biology, Buena Vista Colleqe, 
Storm L ake, I owa 50588 

Small mannal populations at seven sites in the Loess 
Hills of western I owa were sampled durinq summer, 
1981. Transects of Museum Special traps were set 
in grassland and forest communities at each site. 
Eleven species of small mammals were collected; 
sign of an additional 16 mammalian species was 
observed. New locations for two endangered species 
(plains pocket mouse and woodland vole) were 
discovered. Density estimates, obtained by use of 
assessment lines across transects to measure 
effectiv e trapping area, varied between sites as 
well as between grassland and forest communities 
at each site. Western harvest mouse was the most 
abundant species at five grassland sites. At all 
forest sites, white-footed mouse was the most 
abundant species. The Loess Hills Wildlife 
Management Area, Monona Co. , had the hiqhest 
density in both grassland (257 . 8  individuals/ha) 
and forest (6 6. 9 indiv iduals/ha) of any site. 
Species div ersity, community dominance, and faunal 
resemblance factors will be discussed. 

80 . Conflicts between Indian cultural­
environmenta l values and mineral 
development , 

1'. ,  i• BLEWETT 

Biology Department, Clarke College, Dubuque, 
Iowa 52001 

As Iowa faces the prospect of mining and 
mineral development in the northwest, this 
case study raises some important questions 
about the value of existing resources and 
land use, the rights of loca l populations 
that could be affected, and the need for 
careful development of mineral resources 
with adequate environmental precautions, 
A small Chippewa community in northern 
Wisconsin now faces probab le development 
of a ma jor copper -zinc deposit ad jacent to 
their land, They resist development of 
mineral resources under their own reserva­
tion to preserve the social, cultural and 
environmental integrity of their life, The 
development of a mine on ad jacent land could 
adversely affect their wild rice, garden 
crops, fish and wild game in terms of pro­
duction and safety for human consumption , 
Substantial socia l and economic disruptions 
could also result from the influx of miners 
and tribe members seeking employment . 
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Engineering 

8 1 .  Agricultural solar energy system : central 
receiv er. 

ARTHUR C. MEYERS I I I  and A .  F .  HILDEBRANDT 

Energy Div ision, Institute of Basic & Applied Re­
search, P . O .  Box 1671, Ames, IA '50010. 

This paper reports on the design and dev elopment of 
a central receiver or Solar Tower concentrator sys­
tem. After reviewing the thermal performance and 
costs of the various competitiv e collector systems, 
the conclusions reached are that the central receiv ­
er system has a competitiv e advantage down to ½ MW 
thermal if canted or segmented heliostats are used. 
Heliostat field layouts were developed for 37 , 148, 
and 592 heliostat models. The applications of the 
P ower Tower energy production from these arrays will 
be presented and the emphasis will be on total en­
ergy syste�s, feedlot and feed mill operations, 
grain processing, and irrigation pumping. With res­
pect to energy and power applications in agricul­
ture, Carnot efficiencies and shaft work require­
ments are best satisfied by a concentrating system 
whi5h can output a working fluid efficiently at 
300 C or better. Under these conditions, the 
central receiv er system is economically advantageous 
and cost effectiv e. Preli minary net energy studies 
fi nd that the system can pay back the total capital 
energy costs in less than one year of operation. 

82 . Comparisons of the Thermal-Optical Proper­
ties of Interior Window Treatments 

R. W. TOCK, P. HORRIDGE, E. WOODSON, S. KAN 

Department of Chemical Engineering, Texas Tech Uni­
versity, Lubbock, TX 79409 

Thirty-four commercial av ailable treatments 
were tested for their ability to b oth provide ther­
mal insulation and to facilitate interior lighting. 
In all cases, the thermal resistance ( R-v alue) for 
a single pane of glass ( R= l. O )  was improved by the 
addition of window treatments ( R= l. 5  to 2. 0) . By 
layering different treatments a maximum R of 2. 5 
was achieved. However, the tests revealed that in­
stallation was just as important in the determina­
tion of the R v alue as was the type of treatment. 
In most cases, proximity of the treatment to the 
window surface was t he controling variabl e. 

All the window treatments tested reduced vis­
ible light transmission by 30% to 100% . Light 
transmission was observed to be a direct function 
of fabric openness and inv ersely related to full­
ness. I n  general, thermal resistance and transpar­
ency follow and inv erse relationship. The resu1 ts 
imply that provision for more effective window 
management is needed if window areas are to be 
properly utilized. 
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83. The tec hnology and eco nomics of  us ing a 
lime-s inter proc ess  to recov er alumina 
fro m retorted o il shale 

Norb ert R. Fro nczak and George Burnet 

Am es Laboratory-- USDOE and Department o f  Chemic al 
Engineering, Iowa State Univ ersity, Am es, IA 5001 1 

The high cost o f  crud e o il and the unc ertainty o f  
its availability hav e led to renewed i� teres t in the 
productio n o f  a s ynthetic crud e o il by retorting raw 
o il shale. A mod ified in-situ proc ess, whic h in­
volv es a combination of und erground and above  ground 
retorting o f  raw shale, is exp ec ted to be used in 
comm ercial o p eratio n. Although there is no waste 
disposal in und erground retorting, su rfac e retorting 
produc es a large amount o f  sp ent shale fo r d isposal. 
Almost  one to n of s p ent shale is produc ed fo r ev ery 
to n of  raw s hale pro c essed .  Surfac e d is posal of  
the sp ent shale woul d require large tracts o f  land 
and could hav e harmful env iro nmental effects .  An 
al ternativ e to d is posal would be  to proc ess this 
waste material to recov er contained min eral valu es. 
Alumina can be extracted from  the s p ent shal e by a 
high-temp erature sintering proc ess and that proc ess 
residue can then be used in the production o f  po rt­
land c em ent. An economic evaluatio n for a pl ant 
that would use this proc ess  to conv ert 1 5, 000 to ns 
of  sp ent shale p er day into useabl e products is 
pres ented. 

84. Kinetics of rotational wall toppling 

R. L .  HANDY 

Geotechnical Research Lab , Iowa State Univ. , Ames , 
Iowa, soon 

Toppling of a high masonry wall is a rare , al­
beit dramatic and potentially catastrophic phenomenon. 
Because most of the forces and restraint s  are readily 
identified and evaluated , it also affords an opportu­
nity for mathematical treatment based on elementary 
principles of dynamics. 

By ignoring soil forces one may predict that for 
a 30-foot-high stone masonry wall of uniform thick­
ness: (1) After initial rotation as a unit , and be­
ginning at a tilt angle of 48.2° , the uppermost ma­
sonry units will start to separate off and fall in 
parabolic arcs; (2) as a· consequence the wall-laid­
flat will be about 38% longer than the original wall 
height , and (3) the final resting angle of over­
turning is about 136°, and (4) the uppermost stones 
will strike at an angle from vertical of 23° and will 
tend to bounce a horizontal distance of perhaps 15 to 
20 ft , depending on hardness of the impacted surface. 
(5) The maximum velocity at impact will be 44 fps (30 
mph) for the uppermost stones ,  which will hit the 
ground first. (6) The total collapse time after in­
itial disequilibrium is 1.6 seconds. Conclusions (3) 
and (4) were confirmed from ob servation of a 
collapsed wall. 
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85. In Vitro Digestibility of Ozone Treated 
"Mesqu, te 

R. W. TOCK, C. R. RICHARDSON, J .  CHANG 

Dep artment of Chemical Engineering, Texas Tech  Uni­
versity, Lubbock, TX 79409 

Ozone enriched oxygen was used to chemically 
treat mesquite biomass. The obj ectiv e was to modi­
fy the lignin-cellulose structure to the d egree 
that the c ellulosic portion c an be used in ruminant 
rations. � vitro dry matter digestibility was 
u� ed as the measure of success. Untreat ed mesquite 
biomass, h arv ested from the entire above ground 
structure, pulv erized in a hammer mill, and screen­
ed to an av erage p articl e size of 0. 8 mm has an 
av erage in vitro digestibility of 32%. Th is same 
material-;-wnericombined with 60% water on a dry 
basis and treated with ozone has a digestibility 
of 60%. This suggests that the c ell ulosic portion 
of mesquite biomass can be utilized in ruminant 
rations, since alfalfa has a d igestibility of 60%. 
Economic estimates show the cost of mesqui te, to 
be supplied as a substitute for h ay, to be $90/ton 
for a cap ac i ty of 30 ton/d ay. This would be suf­
ficient c ap acity for a 30, 000 h ead cattle feedlot. 

86. Some controversial issues worthy of atten­
tion in engineering 

J. W. PATTERSON 

. Materials Science and Engineering,  1 10 Engineering 
Annex , Iowa State University , Ames , IA 500 1 1  

The author will focus on three controversial areas 
of engineering activity. Selected case histories 
will be used to demonstrate how the image and 
professional integrity of engineers is being ser­
iously damaged. The need for professional groups 
and educators in engineering to consider responsible 
corrective measures will be emphasized. The focus 
will be on (1)  questionable professional activities 
of non-qualified self proclaimed engineers who 
embarrass the profession with their conduct and the 
image of engineering they present to the public and 
to other professionals;  (2) non-professional but 
ludicrous activities of bonafide engineers who, by 
flaunting their credentials, make engineers as a 
group appear ludicrous in the eyes of various scien­
tists and non-engineering educators ; (3) consulting 
and/or litigation activities wherein present protocol 
requires that engineers either compromise their 
professional judgments or suppress their opinions 
on controversial issues because of constraints and 
tactics emplaced by the legal profession. 
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Geology 

87. A hydrothermal mineral deposit in southern 

Linn County, Iowa 
P. L. GARVIN 
Dept. of Geology, Cornell College, Mt.Vernon , Ia. 

5 2 314 

Epigenetic sulfide mineralization occurs at the 

Martin-Marietta Cedar Rapids Quarry in southern Linn 

county , Iowa. Minerals were emplaced in vertical to 

steeply inclined joint-controlled fissures in carbon­

ate rocks of the Silurian Gower and Scotch Grove for­

mations. Local solution enlargement of fractures ac­

counts for widely varying fissure widths over short 

vertical and horizontal distances. The primary min­

erals in the deposit are ( in paragenetic sequence) : 
pyrite, marcasite, sphalerite and calcite. Sphaler­
ite, which occurs in crusts up to a centimeter or two 

thick, appears to be confined to the southwest part 
of the quarry. Wall rock alteration consists of dis­
solution and pervasive pyritization of host carbonate 
rock. Fluid inclusion analysis of calcite gives 
filling temperatures of about so0c. The form and 
structure of the deposit, the mineralogy and para­
genesis, and the fluid inclusion data identify this 
deposit as Mississippi Valley type. The nearness of 
the mineralization to the Plum River fault suggests 
a genetic relationship. 

88. Dye tracing and karst development in Fayette 
County , Iowa . 

M. J. B0UNK 

I owa Geol ogical  Survey , 123 North Capi tol Street , 
I owa C i ty ,  IA 52242 

During  the spring and surrrner of 1981 , a  seri es of 
three fl uorescein  dye traces was conduc ted in the 
West Un i on area of Fayette County ,  I owa. In these 
traces , the dye .wh i c h  was i n troduced in  a cave in 
S i l urian strata and a nearby s i n k  in the Devon ian 
Waps i p i n i c on Fm. ,  reappeared a t  Duttons Cave. Hydro­
l og ic  connec tion between these fea tures i s  thereby 
demonstrated. These fea tures are devel oped a l on g  a 
l oca l ly prominant N60 ° -70 ° E j o i n t  tren d , and  the dye 
trac ing  c onfi rms the hydrol ogic  s i gn i fi cance of thi s 
jointing  pa ttern. Based on an ana l ys i s of jo int  
tren ds , a th i rd dye trace was  expec ted to  reappear 
at Sowards Cave , but instead f l owed to the Duttons 
Cave. Thi s ,  and the simi l ar i t i e s  in passage s i ze of 
these caves , suggests that a portion of the Sowards 
Ca ve dra i nage and pa ssage system wa s p i rated to the 
Duttons Cave System. 

89. An assessment of hazards and environmental 
effects of abandoned coal mine lands in Iowa 

M. ll.. Howes 

Iowa Geological Survey , Iowa City, IA 52242 

Four hundred twenty-six abandoned coal mine sites 
were inspected in thirty-eight Iowa counties which 
have a history of past coal mining. Sufficient 
hazards to nearby residents or conditions with ad­
verse effects on the environment were found on 181  
of the sites inspected to merit designation as 
problem areas. Priorities were assigned to the 
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problem areas based on the degree of impact with 
priority I for extreme danger situations and II 
and Ill for lesser impacts. Criteria used to eval­
uate mine sites included presence of dangerous high 
walls or slopes, use of polluted water by local 
residents or livestock, evidence of serious ero­
sion or sedimentation associated with barren mine 
spoil, and off-site discharge of sufficient quanti­
ties of polluted water to adversely effect local 
water quality. 

Physics 

90. A computer simulation of the spatial variability of 
summer showers 

G. R. WHITE, H. C. VAUG HAN AND P. H. CA R R  

304 Curtiss Hal l ,  Iowa State University, Ames, I A  5001 1 

Using a Monte Carlo simulation technique, contoured rain 
swaths were superimposed on a portion of the Iowa climato• 
logical rain-gauge network. Each shower cell (an el l ipse with a 
major axis 26 km, a minor axis 6.5 km, the major axis being 
equal to the simu lated rain swath path length) was contoured 
with three concentric rain-totals, 4, 8, and 1 2  mm, along with 
the shaping factor derived from upper air data and radar echo 
observations. The shaping was corrected for each summer 
month. The resulting simulated area rainfall charts seem very 
realistic when compared with real data. 

Results show the National Weather Service, Iowa, climato­
logical network had a resolution of 1 8.6, 1 3.6, and 1 1.0%, 
respectively, for the months of June, July and August for the 
simulated rains. Resolution is defined as the percent of the 
stations receiving detectable rainfall. I n  addition, the simu­
lation reveals dry areas and areas with excessive precipitation. 
Further conclusions are that the natural showers are randomly 
distributed, and that with a random network of rain gauges, we 
may never have a true appraisal for the summer precipitation 
pattern. 

9 1.  The Hodges residence :  thermal performance 
o f  a passive solar home in Iowa 

LAURENT HODGES 

Department of Physics ,  Iowa State University, Ames , 
Iowa 50011 

The Hodges residence,  built in 1978-79 ,  was Iowa ' s  
first scientifically-designed earth-sheltered and 
superinsulated passive solar home. It has been 
occupied since September 1979 by a family of four 
and has been serving as Iowa State University's de 
facto passive solar energy research home. Indoor 
and outdoor temperatures, solar radiation, natural 
gas consumption (furnace ,  water heater , and total 
usage) and electricity consumption (fans and total 
usage) have been monitored for over two years , 
including one heating season using night insulation 
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on the south glazing and one season using none. 
Exp.eriments have been carried out to determine if 
the home' s  long time cons tant would permit using 
auxiliary heat only during off-peak energy con­
sumption periods . A two-projector slide show will 
be used to illus trate the design, construction and 
operation of the home and present quantitative 
data from the ioonitoring program. 

92 . An application of intervention analysis to tem 
perature data at Fairfield , IA 

R. A. RABINOFF 

Maharishi International University 
Fairfield, IA 52556 

Intervention analysis is a fairly recent developJ])ent 
in the field of time-series analya:is which allows 
one to both model a stochastic time series and assess 
the effects of an exogenous variable by 111eans of 
a transfer function. This procedure is b riefly 
described, as is its application to temperature 
data at Fairfield during a 92 day period from 
November 1 ,  1979 through January 31 , 1980 , In this 
case the exogenous variable of interest is the 
collective practice of the TM-Sidhi program, and the 
effect described is a warming of the weather on 
certain chosen days. 

93 . Entropy Generating Function 

C .  J .  TOURENNE 

Mahar ishi International University , Physic s  Faculty 
Fairfield, Iowa 52556 

A general entropy generating func tion is defined . 
It is calculated for a few probab il ity density 
functions . The entropy generating func tion is 
used as a method to calculate the entropy of a few 
systems at thermal equil ibrium and in non-equilib­
rium states .  

94.  Nonlinear effects in  a simple electrical 
system. 

W. B. CASE and D. W. PISTON - - ---

Department of Phys ics , Grinnell College , Grinnell ,  
Iowa 50112 

A nonlinear harmonic os cillator is cons tructed from 
an air core solenoid and a voltage dependent capac­
itor . The capacitor consists of two varactor di­
odes connected "head to head" in series . A normal 
capacitor is placed in parallel with this so that 
one may vary the relative strengths of the linear 
and nonlinear terms . The system is driven by a sec­
ond coil and an oscillator . The dependence of c-1 
(C = capacitance) on the charge is determined ex­
perimentally and approximated with a power series . 
This leads to Duffing ' s  Equation which is solved 
for the fundamental frequency component . * Experi­
ment.ally we observe the response curve, the "j ump 
phenomenon" and super and sub harmonic generation . 
The response curve and the locations of the "jumps" 
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are calculated and found to be in reasonable agree­
ment with experiment .  

*T .W .  Arnold and W .  Case, Nonlinear Effects in a 
Simple Mechanical System, to be published in the 
Am. J .  Phys . (March 1982) . 

Physiology 

95 .  I nvestigations on Myocard i a l  Depressant 
Factor 

Veteri nary Physi ol ogy & Pharmacol ogy ; Iowa State 
Uni versi ty ,  Ames ,  IA 5001 1 

Myocardia l  depressant factor ( MDF) i s  an endogenous 
ca rd iodepressant substance produced by the i schemic 
hypoperfused pancreas . We have exami ned the effects 
of MDF on card iac musc l e  function .  The MDF was gen­
erated from can i ne ,  ov i ne ,  and porc i ne pancreases by 
methods which  i ncl ude pancrea ti c b l ood vessel l i ga­
tion , i n  vi tro panc reatic perfusion , and pancreatic 
homogenat,or;:- Ul trafi l trates and pa rtia l ly  puri fied 
MDF were bioassayed on i so l ated i sotonic  cani ne 
( pup )  papi l l ary muscl e preparations . Our resul ts 
are i n  agreement wi th others in which  depression  of 
vel oci ty ( Vmax l ,  maximum l oad ( Po ) , and l atency was 
demonstrated . We have not observed the magni tude of 
depression on young can ine papi l l ary muscl es re­
ported i n  the l i terature . Ul trafil trates of a pan­
creatic perfusate have produced a 42 . 2% + 4 . 2  ( S E )  
( N  = 8 )  depression  of P o  rel ative  to a mod i f i ed 
Krebs-Hensel e i t  ( KH )  sol uti on .  Parti al l y  pur if ied 
MDF , to date , has typical l y  depressed Vmax 25% and 
Po 32% and 26% rel ative to KH and a control i sol ate ,  
respectivel y .  Demonstration  o f  MDF acti v i ty i n  the 
porc i ne and ov ine  has not been prev i ous ly  reported . 
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96. Influence of sympathectomy and demedullation 
on the training responses of SHR groups 

J. M. OVERTON , R. D. MATTHES, M.S. STUREK, and C.M. 
TIPTON 

Exercise Science Program, University of Iowa, Iowa 
City , Iowa 52242 

Chang0.s in �he activity of the sympathetic nervous 
system (SNS) are associated with hypertension and 
adaptations to chronic exercise. To obtain more 
information on these relationships , chemically sym­
pathectomized ( ANGF and Guanethidine sulfate)hyper­
tensive rats were assigned to nontrained (NT) and 
trained (T) groups after demedullation of the adrenal 
gland at 9 weeks of age. Resting caudal artery sys­
tolic blood pressure (RBP-mmHg) taken in all animals 
before (X,SE: 12 1+8) and after ( 127±4 ) surgery re­
vealed no signifi-;;-ant differences ; however, after 8 
weeks , RBP was significantly lower ( 112±3) . During 
this period, endurance training had no significant 
effect on RBP. To determine the influence of an 
alpha blocker, phentolamine (0. 5 mg/kg) was injected 
i.p. Interestingly , the NT exhibited a greater re­
duction in RBP ( 1 12+2 to 104+3) than the T ( 1 16±4 to 
1 11+7). Subsequent-measurem--;;-nts of urine and plasma 
cat--;cholamine levels , as well as muscle aerobic 
enzyme activity are planned to determine the com­
bined effect of sympathectomy and training. The ina­
bility of chronic exercise to lower RBP suggests the 
importance of the SNS in certain adaptations to 
training. 

9 7 .  The Rube Goldberg Model o f  Higher Thinking 

D. D. Vogel 

Oskaloosa High School, Oskaloosa, Ia. 52577 

Memory may be conventionally modeled as a posi­
tiv e feed-back loop in which repeated activation 
increases the amount of synaptic transmitter 
released per action potential. If an array of n 
primary neurons is randomly associated through feed­
back with approximately n secondary neurons, any 
collection of activ e primary neurons large enough to 
fire a secondary neuron will tend to initiate recip­
rocal firing between a subset of secondary neurons 
and the primary neurons which fired initially. 

Such a model has numerous properties of real 
brains. It associates, generalizes and has a logical 
property analagous to the slash which Russell and 
Whitehead used to define " and, " "or" and " if . . .  
then" connectiv es. It is also subj ect to errors as 
th e amount of information stored increases. 

When used to associate motor output and sensory 
input with an internal standard of success, such as 
the limbic system presumably represents, the model 
also accomodates " consciousness" defined as the 
ability to l) use information about how information 
is being processed (self-awareness) and 2) generate 
imaginary information. Conscious processing which is 
repeated tends to become " unconscious" in this 
model. 

2 2 

98 . Calcium content of 35-day rat femurs after 
a week's growth in extraterrestrial gravity. 

K .M. COOK, S .R. WATKINS, AND C. C. WUNDER 

Biology and Chemistry Departments, Coe College, 
Cedar Rapids, IA 52402 and Department of Physiology 
and Biophysics, University of Iowa, Iowa City, I A  
52242 

For male, Sprague-Dawley rats, % Ca increases with 
gravitational intensity up to 4 G. High G was simu­
lated by chronic centrifugation and weightlessness 
by harness suspension. Results are shown for 
samples selected to possess an average femur- length 
of 2. 4 cm. As reviewed in the accompanying poster­
paper (Wunder and Cook) , high gravity animals show 
adj ustments consistent with enhanced weight­
supporting ability. 

l0. 5t% Ca IN FRE SH BONE t�'"'\. 1 0. 0  l� S . E .  \I 
9 - 5� �1 ""'-No.  i o  Samp l e  " 1  

' ·1 1
0
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99.  The EKG of Small Hibernators and Bears. 

G. EDGAR FOLK , JR. , JILL M. HUNT AND MARY A FOLK 

Dept. of Physiolcgy and Biophysics, The Univ. of Ic:wa, Ic:wa 
City , Iowa 52242. 

The EXG was recoroed en 3 species of bears, of arctic 
rranrots, and 1-nx:lchucks, by implanted radiocap.sule. We 
re!X)rted earlier that black bears, grizzly bears, and !X)lar 
bears have a sleeping sU!Iller heart rate of 40 to 50 bpn, but 
in winter dornE11cy reduce the rate to 8 to 1 0  bpn. Their 
txxly tarq:Jerature is reduced cnly 7 or 8 C. With n�r 
capsules we were able to recoro the electrocardicgran in 
sLmrer and in winter sleep. Such reooros are a clue to the 
identificaticn of hibernator species. The classic 
hibernators such as 1-nx:lchucks and hansters are l<rn.tl to have 
a very short !Xl1-hibernating or interval , which means that 
re!X)larizaticn of the ventricle occurs rapidly after 
c:cntracticn. For canpariscn, or intervals of rnsnrots, 
1-nx:lchucks, !X)lar bears, black bears, grizzly bears, and man, 
using the sare telanetry equiprent, stu,.,ed (expressed as 
rrean, in seccnds, with S.E. ) :  rnsnrot • 1 5  + 0.3; 1-nx:lch.lck .09 
+ .01 ; !X)lar bears • 1 1  + .01 ; grizzly bear .23 + .06; man 
�45. Sumer sleep and winter hibernaticn (except for man) 
were a::mpared: there was little difference. Because this 
study s!u,Js that hearts of bears are physiolcgically similar 
to tlu3e of other hibernators, and because of other 
physiolcgical evidence, it seems justified to use the 
desiglaticn of "hibernator'' for !X)lar bears, grizzly bears, 
and black bears. 
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1 00. Life in high gravity environments. 

C. C. WUNDER AND K .M. COOK 

Department of Physiology and Biophysics, University 
of Iowa, Iowa City, IA 52242 and Biology Depart­
ment, Coe College, Cedar Rapids, IA 52 402 

Adjustments made during life and growth at multi­
ples (G' s) of the E arth ' s  gravity will be summar­
ized as an introduction to the accompanying pre­
sentation (Cook et al. ) .  We established the 
chronic animal centrifugation procedure in order 
to study, from exaggerated effect, normal gravity' s  
p oorly appreciated biological role. This approach 
is supp lemented by and has predicted many of the 
opposite effects of weightlessness. Although 
sufficient intensity can reduce growth rates and 
fat dep ots by diverting greater prop ortions of 
food materials for work against grav ity, high 
fields are necessary before small animals can 
experience the effect that man experiences in his 
day-to-day, one-G existence. Examp les of hyper­
gravitational responses in growing animals include: 
generally improved metabolic efficiency and 
appetite, 25% faster growth of 500-G fruit fly 
larvae (Drosophila me lanogaster) ,  1 00% faster 
growth of 5-G turtles (Pseudemys scripta elegans ) , 
and 50% greater strength of femur-bone material 
from 3-G rats. 

Psychology 

101 . Adventitious taste aversion conditioning. 

Richard W. P ohl 

Upper Iowa University, Fayette, Iowa 521 42 

Theories on a range of subj ects (e. g. , alcoholism, 
specific hungers) are based, in part, on experi­
ments involving drug-induced changes in eating or 
drinking. In many cases, however, these changes 
appear to be confounded by taste aversion condi­
tioning. The occurrence of unp lanned taste aver­
sions is suggested by long term selective decreases 
in alcohol drinking produced by the drug pCPA; at 
present all existing evidence suggests that pCPA 
induced reductions in alco�ol consumption were 
caused by tas te aversion. The demonstration of un­
planned taste aversion forces a revision of a 
theory of alcoholism based on pCPA-alcohol studies 
and supports suggestions that other areas of re­
search are simi 1 ar1 y confounded . Imp lications are 
discussed . 
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1 02 .  S �in conductance as an index of co�p rehen­
s, on for attended and unattended auditorv 
messages. 

; 

J .  YATES , A. BIGLEY, M .  CANFIELD, AND M. O ' BRIEN 

Department of Psychology, U niversity of Northern 
Iowa, Cedar Falls, IA 50614 

A previous rep ort showed that, when subj ects repeat 
on� auditory message and ignore a second messag e, 
ski n conductance (SC) increases if the second mes­
sag e becomes interesting, an indication that the 
message is comp rehended even though subj ectively 
unheard. This rep ort examines the possibility that 
unconscious comprehens i- on of standard syntactic con­
structions can occur because comprehension is a 
highly practiced skill. The interesting message 
�as couched in syntax that was awkward (nonstandard) 
but still coDprehensible if attended. Under these 
conditions, no effect on SC  was observed when the 
"'essage was unattended. A second experiment ex­
amined the possibility that, in spite of subj ective 
rep orts to the contrary, the original effect of the 
unattended interesting message was due to all oca­
tion of some attention to that �essage. When sub­
j ects repeated (thus fully attended) the interest­
ing message, no global increase in SC occurred; 
instead, localized SC resp onses occurred. These 
two experi�ents help to refine the notion that a 
Dessage can be  unconsciously comprehended. 

1 03 .  Behavioral correlates of EEG phase coherence 

D. ORME-JOHNSON 

Department of Psychology , Maharishi Internation 
University , Fairfield , Iowa 52556 

EEG coherence has been used to study the functional 
organization of the brain and event-related-coupling 
patterns within the brain.  The test-retest reli­
abilities for EEG coherence among frontal , central 
and occipital derivations over a 3-4 month period 
for 45 college students were found to be quite high , 
on the order of . 8  for all frequency bands , indi­
cating that coherence patterns are a relatively 
stable trait,  An exception was intra-hemispheric 
(F3C3 and F4C4) delta coherence ( reliabilities were 
. 2 8  and . 39 respectively) . In another study of 22 
subjects , several of the alpha coherence variables 
were positively correlated with verbal creativity 
as measured by the Torrance Test : bilateral frontal 
(F3C4) , !. = . 65 ,  .E. = . 001 ;  homolateral right (F4C4) 

!. = . 6 6 ,  .E. = . 00 1 ;  dominant alpha (area of the high­
es1\ilpha coherence for each subject !. =  . 64 ,  £_ = . 001 
. 001) . Other results showed that principled moral 
reasoning , WICS IQ and GPA were positively corre­
lated with homolateral left and right alpha coher­
ence and negatively correlated with occipital alpha 
coherence . Neuroticism was strongly negatively 
correlated with frontal left , right and occipital 
<E ' s = - . 5 ,  .E. = , 005) . 
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104 . The effect of motion on binocul ar rivalry 

T .  R. � and H. P. BECHT0LDT 

Dept. of Psychology , Univ. of Iowa, Iowa City , IA  
52242 

A mirror stereoscope was constructed that allowed 
a subject to view a sectored disc with the right 
eye and another sectored disc with the left eye. 
The images of the two discs fell upon corresponding 
retinal areas , so as to appear fused as a single 
disc. Six subjects viewed the discs in a station­
ary condition and a ffiOVing condition ir. which the 
discs were r:,tated in opposite directions at a rate 
of 45 rpo. �he subject ' s  task was to report the 
relative contribution of each eye to the perceptio:'. 
the ir.1age by pusr:ing a lever to the left or right . 
It was fo•.rnd t:-tat th-:: i ntroductiori of r:otion had a 
�arked effect on the course of binocular rivalry , 
The stat i onary condi ti on was characterized by the 
i'.'lage remair,in;:; fused for a larrre part of the view­
in0 time with ir.frequent chan;es in the perception 
of the ima0e. The moving condition was character­
ized by pronounced "binocular rivalry with a rapid 
changing of the perceived imaGe occuring, !n the 
:1ovin,, condition, the two rotatirig discs would 
alternately mask each other. A "full field" bi!1oc­
ular rivalrJ was attained in which all the elementc 
of a particular disc would either be -::ompletely 
dominant or be suppressed. 

10s . Effects of sex-role stereotype and l i kable­
ness of trait  combi nations on impression formation . 

R .  S it+IONS and D .  ARKKELIN 

Psychol ogy Department , Wartburg Col l ege , Waverly,  
IA 50677 

Previous research i ndi cated that mascul i ne and an­
drogynous trait combinations were seen as more 
des irabl e  in a manager than feminine trai ts .  The 
present study factorial ly combined trai t sex-role ,  
J f kabJ eness , and target person ( "manager" vs . 
"dating partner" ) .  Subjects rated the desi rabi l i ty 
of ei ther l i kabl e or unl i kable mascul i ne ,  feminine , 
and androgynous trait combi nations . Unl i kable  
mascul i ne trai ts were rated as  more des i rabl e than 
unl i kabl e  feminine tra i ts ,  but the reverse occurred 
for l i kable trai ts . Ratings of androgynous com­
bi nations fel l  in  between those of mascul i ne and 
femi nine combi nations for both l i kable and un­
l i kabl e traits .  However ,  the interaction of sex­
role ,  l i kabl eness , and target person indicated that 
thi s  pattern occurred only for the manager target 
person . Rati ngs of mascul i ne ,  feminine , and 
androgynous combinations ascribed to a dating part­
ner were al l equal for both l i kable and unl i kabl e 
traits , and al l l i kable combi nations were rated as 
more des i rabl e than al l unl i kabl e combi nations . 
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106 . Perception of Situation Specificity of 
Behavior as a Personality Trait . 

F. X. BARRIOS , A. R ,. GILPIN* , M. S. RICKE , AND 
R. D. BROWN 

Department of Psychology , University of Northern 
Iowa, Cedar Falls , Iowa 50614. 

Due to the efforts of Mischel and others , psychol­
ogists have become disenchanted with personality 
traits as predictors of behavior in particular 
situations . Price has argued that it would be more 
fruitful to classify situations with respect to ap­
propriate behaviors . In the present study we pre­
sent evidence suggesting that the extent to which 
college students perceive behavior as constrained 
by situations is itself a personality trait , neg­
atively correlated (£ ( 102 ) • - • 16 , :2_ < . 05 ) with 
anxiety as measured by scores on the Spielberger 
State-Trait Anxiety Inventory.  This finding is  
consistent with the hypothesis that it  is  function­
al to perceive situational cues for appropriate 
behavior. 

107 . Effects of Mood State and Competence on 
Al tru i sm. 

!.:_ ARNOLD and D. ARKKELIN 

Wartburg Col l ege , Psychol ogy Department , Wartburg 
Col l ege, Waverly,  IA 50677 

' 
The rel ati ve effects of mood state and competence 
on al truism were the focus of this s tudy .  Forty 
subjects (20 mal es and 20 fema les ) were randomly 
assi gned to one of the fol l owing four condi tions : 
good or bad mood state , and success or fai l ure 
feedback on an anagram task. Two types of mea­
surements of al tru i sm were exami ned : 1 )  a task  
i rrel evant to the competence manipul ation 
(donations to chari ties ) and 2) a task rel evant 
to one ' s  percei ved competence (the number of 
anagrams sorted to hel p  the experimenter after the 
experiment was over ) .  Al l man ipul ati ons were 
effecti ve i n  producing the des i red l evel of com­
petence or mood state . Simi l ar amounts of al tru­
ism were observed among al l four condi tions on 
the i rrelevant task .  On the relevant task ,  good 
mood s ubjects hel ped s i gni fi cantly more than bad 
mood subjects , whi l e  no di fferences were observed 
between high and l ow competence subjects . These 
resul ts i ndi cate that mood state may p lay a more 
important rol e  in mediating al tru i sm than does 
competence . 
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Science Teaching 

108 . Pre-service science teacher preparation 
and challenges from the pseudosciences .  

D .  V .  McCALLEY 

University of Northern Iowa , Cedar Falls ,  IA 506 14 

Pre-service sc ience teachers assessed by the Nature 
of Sc ience Scale over a period of six years ,  have 
consistently shown significant def iciencies in 
understanding the nature of the scientific process 
and the limitations of sc ience . Recent act ivity 
from pseudoscience group s ,  such as the Creationists ,  
have had their impact upon soc iety and upon 
teachers because of a similar lack of understanding 
of the nature of sc ience . If the public is to be 
able to deal with science , we who are sc ience 
educators and science teachers have a special 
responsibility to both understand sc ience and to 
help our students to clearly differentiate between 
science and nonsc ience . 

109. The development of the notions o f  chance and 
probability in adolescents . 

L. A .  KELSEY 

Department of Earth Science , University of Northern 
Iowa, Cedar Falls , IA 506 14.  

Piaget and Inhelder employed a number of  imaginative 
tasks to investigate the question of how children 
come to understand the notions of chance and pro­
bability. Their research has implied that the sub­
jects acquire the combinatoric operations prior to 
the development of the ideas of chance and probab­
ility, and that these operations themselves are 
understood in a sequential manner . In an attempt to 
study these results in more detail , this researcher 
examined 130 j unior high and senior high school 
age students on similar tasks . The investigation 
found evidence that the combinatoric operations are 
not necessarily prerequisite to the development of 
the notions of  chance and probability. Also , al­
though there is evidence for Piaget and Inhelder' s  
hypothesis that combinations are mastered before 
permutations , the study disputes the claim that 
arrangements are understood after combinations . 

1 10 .  Aerospace Education in Iowa Schools :  The 
Application of Sc ience Concepts 

J. GERLOVICH , D. FAGLE , J .  COOK, J. HARRIS .  and 
R.  MITCHEM 

Iowa Department of Public Instruction , Grimes State 
Office Building,  Des Moines ,  IA 50319  

This session will discuss the applicability and 
appeal of Aerospace Education to secondary stu­
dents.  The role of the DPI , AEA and local school 
will be analyzed by persons currently in those 
positions . A pilot program in the Marshalltown 
schools will be outlined . Resource package , teach­
er inservice programs , and student career oppor­
tunities will be addressed . 
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1 1 1 .  Computer based homework in physical geology 

K. J. DE NAULT 

Department of Earth Science, University of Northern 
Iowa , Cedar Falls ,  Iowa 50614 

Computer based homework assignments were introduced 
for the first time in the Physical Geology course at 
the University of Northern Iowa. Topics covered in 
these assignments include the earth' s  internal struc­
ture, structure of silicate minerals ,  elevations on 
topographic maps,  calculation of exaggerated verti­
cal scales , properties of common minerals igneous 
rock names,  Bowen ' s  reaction series, ore minerals,  
metamorphic rock names,  crystal fractionation, types 
of volcanic eruptions , · magma generation, chemical 
bonding , volcanic landforms , sedimentary environ­
ments,  and determination of the precise orientation 
of 0 1 , 02 , and 0 3 , for normal, thrust, and strike­
slip faults. The advantage of the computer based 
assignments are : 1) The instructor ' s  time is spent 
assisting students who need help rather than grading 
papers, 2) Long delay time between submission of an 
assignment and return is eliminated , 3) S tudents may 
repeat an exercise until they have a perfect score 
and hopefully mastered the material , and 4) Students 
are introduced to computers . The disadvantages are: 
1) The programs take a long time to write and de-bug 
and 2) Some students neglect to log-off the system 
when they are finished and thus waste allocateu funds . 

1 1 2 .  Techniques utilized in creative problem 
solving to facilitate independent research for high 
school science . 

E . L .  PIZZINI and G . E .  O ' BRIEN 

Science Education Center , The University of Iowa , 
Iowa City , Iowa 52242 

This session will highlight creative problem 
solving techniques that facilitate divergent 
thinking resulting in a greater pool of ideas . The 
techniques are beneficial in problem identification 
and selection , idea finding and solution finding . 
Participants will be exposed and experience the 
techniques during the session . The techniques 
can be utilized to stimulate and/or accelerate 
student research as well as be adapted to problem 
solving in general . 

1 1 3 .  Does Physi cs have a future i n  Iowa School s ?  

J .  GERLOV I CH and R .  UNRUH 

Iowa Department of Pub l i c  Instructi on , Grimes State 
Offi ce Bui l di ng ,  Des Moi nes , Iowa 5031 9 

Thi s  sess i on wi l l  analyze probl ems affi l i ated wi th 
physi cs teach i n g  i n  Iowa H igh  School s ;  l eg i s l ati on 
whi ch may compromise  i ts teachi ng ; and a proposed 
statewi de p l an to faci l i tate appl i cab l e physi cs 
teachi ng , espec i a l ly  i n  rural schoo l s .  
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1 14 .  A status report concerning the development 
of an elementary classroom science safety manual 
(K-6) 

G.  E .  DOWNS 
J .  A .  GERLOVICH 

Iowa State University , Nl26 Quadrangle,  Ames,  Iowa 
50011 

Presentation of the development , and a brief 
discussion of the components ,  of an elementary 
classroom science safety manual (K-6) . The maj or 
components of  the manual include : introduction 
and statistical background; legal liability; eye 
protection and eye care ; physical sciences ; 
chemicals and handling ; life sciences ; outdoor 
activities ;  student proj ects; science safety for 
handicapped learners ; physical plant facilities; 
fire protection and control ;  and first aid . 
Information concerning a one day inservice work­
shop that was held late in 1981 will be presented .  

1 1 5 .  A systems approach to  curri cu l um devel opment 
for sol ar sci ence , engi neeri ng and techni c i an tra i n ­
; ng . 

ARTHUR C .  MEYERS I I I  

I nsti tute of Basi c � Appl i ed Research , PO Box 167 1 ,  
Ames , I/1. 50010 .  

Thi s paper reports o n  a systemati c approach to meet­
i ng the nati onal energy needs by prov i di ng methods 
whereby trai n i ng i n  sol ar energy can be prov i ded . 
The study on background i nformation had the fol l ow­
i ng resul ·�s : ( l ) there exi sts an immedi ate need for 
i ndi v i dual s wi th both s k i l l s  and educati onal back­
ground i n  sol ar  energy for both i ndustry and educa­
tional  req u i rements . ( 2 ) current empl oyment rel ated 
company and un i on programs do not provi de proper 
and l ong term comp l ete tra i n i ng beyond the i rrunedi ate 
system speci fi c need . ( 3 )market surveys have shown 
emp l oyment opportuni ti es for the next 10-20 years 
that are very good . ( 4 ) task  ana.lysi s determi ned the 
ski l l s and knowl edge l evel s req u i red . From these 
resul ts ,  a set of sol ar energy programs were and are 
bei ng devel oped to prov i de the tra i n i ng and ski l l s 
needed to meet demands of vari ous occupations and 
di sci p l i nes . These programs are bei ng used i n  a 
number of schoo l s  i n  the U . S .  and Canada . The data 
from these programs wi l l  be di scussed wi th respect 
to how parts and acti v i ti es can be added to exi st­
i ng sci ence prog rams . 

1 16 .  Using volcanoes to illustrate physical prin-
ciples in science classes 

K. J. DE NAULT and T. L .  DICKINSON 

Department of Earth Science, University of Northern 
Iowa , Cedar Falls , IA 506 14 

Volcanoes are spectacular geologic features which 
can be used as exciting examples to illustrate 
physical principles to high school and college 
students .  Last spring ( 1981) a volcanology course 
was taught by De Nault and problem sets were pre-
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pared by Dickinson. The exercises employed basic 
physical principles to examine volcanic phenomena. 
Exercises included calculations on the effect of  
solubility on eruptive style , energy required to  
generate a magma, energy released by crystalliza­
tion of a magma, depth to magma chamber based on 
the height of the volcano , density of country rock 
and density of lava, muzzle velocity of pyroclastic 
fragments,  total energy released during a volcanic 
event (heat,  mechanical energy, and work) , and vis­
cosity based on flow form. These exercises or mod­
ifications thereof .can provide new and stimulating 
examples for application of physical principles . 

1 1 7 . The nuc l ea r  arms race and t he s c i ence 
cur r i cu l um .  

JAMES P .  COTT INGHAM 

Sca t tergood Schoo l , Wes t  B r anch , I owa 52358 

S t ud ies  s how an a l arm i ng i gn�rance on the 
pa r t  of our  young peop l e  rega rd i ng nuc l ear  
weapons : the i r  h i s to ry , t he i r  des t r uct i ve 
capa c i t y ,  and the  ex tent  of t h e i r  c u r r e n t  
dep l oymen t .  S c i ence teachers have a spec i a l  
respons i b i l i ty in the area of acc u r a te 
i nformat i on about nuc l ear  weapons . Ways i n  
wh ich  the top i c  has been i nc l uded i n  s c i ence 
courses at the h i gh schoo l l eve l a re  
desc r i bed . I n terd i s c i p l i na ry  cou r ses tha t 
have been taught i n  th i s  a r ea a re a l so 
d i scussed . Tech n i q ues for  i n t rod uc i ng a 
top i c  s uch as n uc l ea �  weapons 1 n  a way tha t 
s t reng�hens ra ther than d i l u tes the "hard" 
s c i ence con ten t of a cou r s e  are  des c r i bed .  

27

et al.: Abstracts of Contributed Papers, 94th Session, Iowa Academy of Sc

Published by UNI ScholarWorks, 1982



Zoo logy 

1 18 .  Badgers, black widows and prairie 
rattlesnakes ,  an ecological association in Iowa ' s 
loess hill s 

J, L .  Christiansen 

Department of Biology, Drake University 
Des Moines ,  Iowa 50311 

Prairie rattlesnakes ( Grotalus yiridis ) and black 
widow spiders ( Latrodectus mectans ) were found in 
close association with badger ( Taxidea trn) dens 
in the loess hill s of Plymouth Co . ,  Iowa . It 
appears that the longevity of the numerous badger 
dens may benefit from the excellent digging quality 
of the loess . These dens provide diurnal cover and 
probably hibernaculae for the prairie rattlesnake 
surviving only here in Iowa . Eight of the 
abandoned badger dens examined in May 1981 had 
webs believed to be made by black widow spiders and 
three of these housed living black widows . The 
presence of the large number of abandoned badger 
dens may be essential for the survival of rare and 
endangered prairie rattlesnakes in Iowa and may be 
of significance in the success  of black widows,  a 
species unconmion in Iowa . 

1 1 9 . The  fres hwate r mus s e l  fa una of the Upper M i s s-
i s s i pp i  R i ver near Locks and  Dam 19 a t  Keo ku k , I owa 

R . L .  THOMAS and S . L . H .  F ULLER  

Academy of Natu ra l  S c i ences  of Ph i l a d.e l p h i a  
19th & Parkway , Ph i l a . , Penna . 189 0 1  

27  

Twenty- four  fres hwa te r mus s e l  s pec i es ( B i va l v i a : U n i on­
i dae ) represen t i ng  17 genera were co l l ected dur i ng  
Octobe r , 1 9 78 , on the Upper M i s s i s s i pp i  R i ve r  a bove and  
be l ow Locks  and  Dam 19  at  Keo k u k , I owa . Th e  mos t a b un da n 1  
taxa were Amb l ema l i ca ta ( Say ) ,Quadru l a  pus tu l os a ( Le ,  
Ob l i  ua r i a refl exa Rafi nesque ) ,  and E l l i ps ar i a  l i neo-
ata Ra fi nesque ) .  Th ree d i s t i nct  benth i c  h a b i tats and  

thei r a s soc i a ted mus s e l  commun i t i es were observed . A 
vi s cous s i l t- c l ay s treambed was noted a t  Sta ti on A 
i mmed i a te l y  ups tream of Locks and  Dam 19 . Seven mus s e l s 
comp ri s i ng s i x  taxa were co l l e cted a t  th i s  s i te .  The  
grea tes t va r i ety of mus s e l s was fou nd at Stat i on B , 
be l ow the Locks and Dam , and  at  the porti on of Stat i on 
C l oca ted ups tream from the Des Moi nes R i ver con fl uence 
The subs trate th roughout thes e a reas was domi nateG by 
a more s tab l e  s and- cobb l e- s i l t  compos i t i on .  The  n umber  
of mus s e l s  decreased  th roughout t he  downs tream porti on 
of Sta t i on C ,  wh i ch was di rect ly  affected by the s h i ft­
i ng bed l oad depos i ted  by the Des Moi nes R i v e r .  

1 20 . A study of the taxonomic validity of 
Orconectes iowaensis Fitzpatrick .  

Q, �•  PHILLIPS 

Laurens-Marathon Community School , Laurens , Iowa 
5055 4 ,  

�hile studying the Propinquus Group , Fitzpatrick 
examined specimens collected in Iowa which he 

believed were closely related to but different from 
Orconectes propinquus Girard ,  A new species , 
Grconectes iowaensis Fitzpatrick , was described in 
1968 . Species designation was made on the basis of 
differences noted in the first pleopod of firs t 
form males and the annulus ventralis of females . 
In 1978 , a two year survey of the decapod crusta­
ceans of Iowa was completed by Phillips which 
described the distribution and ecology of o .  

iowaensis . During this s tudy , taxonomic problems 
were encountered which sugges ted the need for a 
taxonomic analysis of this species . On the 
sugges tion of Dr , Horton H, Hobbs , Jr , , a s tudy of 
the taxonomic validity of 0, iowaensis was begun 
in 1979 at the University of Northern Iowa , 
Evaluation was made on the basis of 465 specimens 
of 0, iowaensis and 776 specimens of 0, propinquus , 
Measurements of 16 key taxonomic characters were 
made of each specimen , Statis tical analysis of the 
data collected suggests that  o. iowaensis is not a 
valid species but rather a variant of O ,  propinquus . 

1 2 1 . Effec ts of  Zooplankton 
On Algal Growth 

D . R . 

P . O .  Box 1-26  
Grinnel l ,  Iowa 

Wilson 

Grinnel l College 
50112  

The relati onship between di stributions 
of different zoopl ank ton species and the 
extent of clumping by blue-green algae 
was studied at a smal l eu trophi c lake , 
and al so under l aboratory condi tions . 
During an algal bloom , the c oncentrati on 
of Daphnia pulex was closely c orrelated 
wi th the amoun t of clump formation by 
Aphani zomenon , wi th a Pears on ' s  Produc t 
Moment Correlation of 0 . 89 .  On the 
other hand , Daphnia  � .  and both 
calanoid and cyclopoid copepods did not  
exhibit this rel ationship wi th algal 
c olonizati on at all .  Different hy­
potheses concerni ng trophic relation­
ships , chemic al nutrients , and other 
fac tors are offered to expl ain the 
resul ts . 

1 2 2 . The influence of habitats on population 
densities of  Hemileuca oliviae Cockerell 

W . D .  BEAVIS and J . C . OWENS 

Department of Agronomy , Iowa State Univ . , Ames , Ia .  
500 1 1  

Population respons e  t o  environmental factors with­
in a single favorable habitat has constituted most  
studies by animal ecologists in  the past . Recently , 
Whittaker ( 1 9 7 1 ) , suggested that  more information 
could be obtained by quant ifying populat ion responses 
to both favorable and unfavorable hab itats . Such a 
study was under taken with populations of Hemileuca 
oliviae Cockerell.  Within the geographic range of 
this insect species are adj acent s tands of  blue 
grama and feathergrass plant communit ies . In 1 9 7 9  
these two communit ies provided very different habi-
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tats to populat ions of .!!_. ol iviae. E gg dens it ies 
were not s ignificantly different between these poten­
tial habitats at seven s tudy s ites located in eas t­
central New Mexic o. H owever, populat ion dens ities at 
all s ites decreased more in feathergrass than in bl ue 
grama habitats . Important environmental c haracter­
ist ics whic h are different between the habitats in­
cluded vegetative c omposition, ground cover, and 
topographic pos ition. Perhaps the influence of habi­
tats on population dens ities may explain the highl y 
aggregated and discontinuous nature of  populations 
of H. ol iviae. 

123. Sel ection involving the amylase locus in 
Drosophila pseudoobscura 

R. D. SEAGER 

Department of Biolog y, University of Northern Iowa , 
Cedar Falls, Iowa 506 1 4. 

Amyl a se is a digestive enzyme which hydrolyzes 
starch to ma ltose. There are two common forms 
(a lleles) of the amyla se gene in natural p opula ­
tions of Drosophila pseudoobscura . We are 
studying mechanisms potentially involved in 
maintaining this genetic varia bility. 

We have looked for condition s under which selection 
is and is n ot a cting on amylase. We wish to know 
when during the life cycle and under which 
environmenta l conditions and condition s of 
intraspecific competition selection is occurring .  

We have varied the food and temperature, looked a t  
p opulations ·p olymorphic or mon omorphic for inver­
sions, breeding under discrete or continuous time, 
and at various life cycle stages. Although 
selection is clearly i nvolved under some 
conditions, n o  clear pattern ha s yet emerged. 

124. Post-inseminati on mortality as a 
barri er to hybri di zati on in mosquitoes of 
the Aedes scutellaris c omplex 

R. E. DUHRKOPF 

Grinnell College , Grinnell , I owa 501 1 2  

Interspecific crosses  between the mosquit­
oes Aedes polynesi ensis Marks and Aedes 
malayensis Colless have shown a unidirec­
tional pattern of compatibili ty . Aedes 
polynesiensis females inseminated by Aedes 
malayensis males fail to produce viabre-­
offspring while the reciprocal cross i s  
viable , Preliminary comparisons show a 
higher rate of mortality in Aedes .P..Q1il­
nesiensis females following insemination 
by Aedes malayensis males when compared 
wi th controls . Such mortality may provide 
an effective barrier to hybridization. 
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125. Notes on the food habits , the competitors 
and the breeding cycle of Melanerpes formicivorous 
on Irazu, Costa Rica. 

Grinnell College Grinnell , IA 50112 

The for�ging strategy of the acorn woodpecker (Melan 
erpes formicivorous ) in the tropical habitat and 
climate of Irazu is a modification of the strategy 
of temperate populations observed in the southwest­
ern United States. The temperate populations are 
noted for their commwial defense of centralized 
acorn stores .  On Irazu, however, acorn stores were 
decentralized although group members defended major 
caches. During the two-month study ,  insect consump­
tion replaced acorn consumption as the major constit 
uent of Melanerpes '  diet . The change in foraging 
strategy was correlated with the intensity , the freq 
uency and the nature of heterospecific competition. 
As in the U. S. populations , the breeding cycle beg­
an with nest hole excavation in late February, 
followed by copulatory behavior in April and nest ing 
behavior ( incubation ) on April 25th. 

126 .  Incidence of canine helminths in north­
western Illinois, with a discussion of 
publ ic health imp lications 

R. F. COLLINS 

University of Osteopa thic Medicine and Hea lth 
Sciences, 3200 Grand Ave. Des Moines, Iowa 50312 

Necropsy of 160 dog s  between March and December 
1978 revealed the presence of a number of species 
of parasitic helminths. Dog s  of various ages and 
sizes were obtained from the Winnebag o County 
Animal Shel ter in Rockford, Il linois j ust sub­
sequent to euthanasia ;  these ranged in age from 
approximately six weeks to four years, with the 
maj ority being one year or less of age. Thirty­
eig ht (23 . 8%) were negative for helminths. 
Percent of dogs infected with specific helminths 
were a s  foll ows: Ancy lostoma caninum and/ or 
Uncinaria stenocepha la ( 36 . 3%), Tr1 churis vulpis 
(21 . 9%),  Toxocara canis and/ or Toxascaris leonina 
(52 . 5%), Dipyl idiumcaninum ( 17 . 5%),  Taenia �­
iformis ( 4. 4%).  Dirofil ar1 a immitis was n ot 
detected. An attempt was made to correla te 
incidence of para sitism with host age and sex. 
The veterinary and public health imp lications 
of these finding s will be presented. 
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1 2 7 .  Cinematographic S tudy of  Attachment by 
Miracidia o f  Cyc locoe lum oculeum to Snai ls  and Sub­
sequent Redial Penetrati on 

S .  J .  TAFT 

Department of Biology , Univers ity of Wis consin­
Stevens Poin t ,  Stevens Point ,  Wisconsin 54481 

CycloccclJ.lill ocu leum miracidia are unusual in that 
t�ey contain a ful ly-formed redia .  Upon contact 
with a snai l ,  a miracidium immediately inserts its 
apical papi l la through the snai l ' s  epi the lial layer 
to or _ just beyond �he basement membrane , After pen­
etration by the apical papi l la ,  the first tier of 
mira�idial epidermal p lates is  shed , The region 
previous ly covered by these plates is drawn into the 
epithe lial lay�r of the snai l .  Fol lowing this , vig­
orous contractions by the anterior th ird of the mi­
racidium occur ,  These movements aid in pumping 
apical gland contents into the snai l .  Concomi tantly 
the redial stage is active ly moving and enlarging 
the cavity it occup ies by des troying miracidial 
tis sue ; its anterior end is  particularly active , 
cons tantly probing in the region near the base of 
the apical papil la .  Eventual ly thi s  probing action 
produces a hol e in the miracidial membranes .  As the 
redial s tage starts to move through this opening 
the apical papi l la retracts . The emerging redia ' 
enters a snail  hemolymph vesse l ,  prope l led forward 
by its large posterior appendages .  

128 . Myxobol us  (Myxozoa : 
t l ons on the bra i n  of fa thead 
promel as) in northwest I owa 

Myxosporea ) i n fec­
m i nnows ( P imepha l es 

f.:.. .!:.:..  SEYMOUR and L .  G .  M I TCHELL 

Vete r i na ry D i agnost i c  Lab . ,  I SU ,  Ames ,  I owa 
5001 1 

Myxobo 1 us cysts occurred in the men i nx p r im it i va 
and bra in  t i ssue i n  20 of 25 (80%) adu l t  fathead 
m i nnows exam i ned from P i l l sbury C reek in D i c k i nson 
County , northwest  I owa dur i ng summer and fa l l  1 981 . 
Cysts were g l obose or amorphous and often v i s i b l e  
to the naked eye a s  wh i te opac ft ies  on exposed 
bra i n  surfaces .  M icroscop ic  cys ts occurred w i th i n  
bra i n  t i ssue , most corrmon l y  i n  the opt i c  tecta ; 
spore c l usters were corrmon w i t h i n  bra i n  ven t r i c l es .  
Host response con s i sted o f  t h i n  connect i ve t i ssue 
encapsu l a t ion .  None of the i n fected m i nnows showed 
externa l s i gns of d i sease . Spore morpho l ogy,  i n­
fect ion s i te and host spec ies i nd i cate t h i s  i s  an 
undescr i bed spec ies of Myxobol us .  Scann i ng e l ec­
tron m icroscopy of freeze-fractured i n fected bra i n  
t i ssue showed masses o f  I ntact spores i n  nonce l l u­
l a r  ground substance. Spores were formed of two 
smooth-surfaced convex va l ves , and showed a d i s­
t i nct suture l i ne. Each sutura l r i dge was en­
l a rged at  the pos i t ion of  the cn i docyst- f i l ament  
d i scharge pores . Freeze-fractu r i ng of  spores ex-
90�ed the granular sporopl asm , cn i docyst d i scha rge 
cana l s ,  and I nterna l l y  th i ckened sutura l zones .  
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129 . Use of t he p l ankton cen t r i fuge i n  s t ud ies  
of popu l a t i on dynam i cs of  myxozoan i n fect i ons  i n  
f i s h .  

S .  E .  KRALL ,  L .  G. M I TCHELL AND C. L. SEYMOUR 

I owa Lakes i de Labo ra tory , M i l ford , I owa 5 1 35 1  

The p l ankton cen t r i fuge techn i que (PCT) , w i de l y  used 
for d i agnos i s  of sa l mon i d wh i r l i ng d i sease -­
Myxobo l us (Myxosoma ) cerebra l i s  -- is  adaptab l e  for 
d i agnos i ng and mon i to r i n g  i n ten s i ty and p reva l ence 
of other myxozoan i n fect i ons  i n  fe ra l f i s hes. The 
PCT was u sed i n  a su rvey of spec ies  of myxozoans  
i nhab i t i n g  fathead m i n nows ( P i mepha l es p rome l as )  i n  
P i l l s bury C reek , D i c k i nson Coun t y ,  northwes t  I owa. 
A p l ankton cen t r i fuge harves t of 25  m i nnows y i e l ded 
spores of 3 types of  My"xobo l us and 1 Un i cauda 
spec ies. Spores , cys t s  and separate s i tes of i n fec­
t i on ( b ra i n ,  g i l l s and muscu l a t u re )  i nd i cated the 3 
Myxobo l us forms a re d i s t i nct spec ies . De termi nat i on 
of i n fect i on p reva l ence of the fou r myxozoans i n  
sepa rate mi nnow t i s s ue samp l es wa s made by rout i ne 
exam i nat i on of m i c roscop i c  smea rs  fo l l owed by the 
PCT. The musc l e - i nhab i t i ng Myxobo l us was found i n  
a l l o f  1 0  musc l e  samp l es p rocessed by both methods . 
Preva l ence es t i mates o f  t he bra i n  and g i l l - i nhab i t ­
i n g  myxobo l i d s  made by t he PCT were ma rked l y  h i gher  
than es t i mates made by  rout i ne m i croscop i c  exam i na­
t i on . 
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