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Anatomical anomalies in crop formation plants
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Crop formations consist of geometrically organized regions ranging from 2 to 80 m
diameter, in which the plants (primarily grain crops) are flattened in a horizontal
position. Plants from crop formations display anatomical alterations which cannot be
accounted for by assuming the formations are hoaxes. Near the soil surface the curved
stems often form complex swirls with ‘vortex’ type patterns. In the present paper,
evidence is presented which indicates that structural and cellular alterations take place
in plants exposed within the confines of the ‘circle” type formations, differences which
were determined to be statistically significant when compared with control plants taken
outside the formations. These transformations were manifested at the macroscopic
level as abnormal nodal swelling, gross malformations during embryogenesis, and
charred epidermal tissue. Significant changes in seed germination and development
were found, and at the microscopic level differences were observed in cell wall pit
structures. Affected plants also have characteristics suggesting the involvement of
transient high temperatures.
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Introduction

As the geometric organizations within crop [ormations
are examined at close range or from photographs and
detailed diagrams outlining the complex layered effects
in the downed crop, the inescapable impression remains
that very uniform, ordered forces are involved in their
structuring. One might think of these field crop patterns
(a typical example of which is shown in Fig. 1) as repre-
senting ‘force diagrams’, with the plants providing visual
clues as to the type and structure of the energy involved.
From these assessments, intriguing questions arise re-
garding the possibility of residual effects which might
alter subsequent plant growth and cell forms. In 1989, we
learned that scientific information related to these ques-  §
tions was nonexistent. The present study was undertaken  Fig. 1. Typical crop formation in an oat field at Columbia, New
to explore the hypothesis that possible residual effects  York, USA, 1993 (aerial photograph taken by Mr Ron Taylor of

might remain in p]ants within the confines of the forma- Baldwinsville, New York). The formation (maximum diameter
tions around 60 m) appears brighter than the background due to a
10n8. higher light retlectance off the downed, horizontal plant stems.
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Tab. 1. Crop circle sample sets exhibiting transformations. Each
sample set was microscopically examined for insect and patho-
gen damage. With the exception of superficially formed mold on
the exterior of seed heads from overseas shipments (both con-
trols and formation samples), no disease or insect infestations
were found.

Category of transformation Number of sets

Total sample sets examined 86
Increased stem node diameter 25
Suppressed embryogenesis 22
Varied cell wall pit size 43
Altered seedling development 27
Carbonization of epidermal tissue 1
No alterations observed 7
Insect or pathogen involvement 0

Sample sets have been studied from crop circle forma-
tions in Canada, UK, USA and Australia, most of which
occurred during the 1990-92 growing seasons. The term
‘crop formation’ is used here in the generic sense, that is,
with reference to all crop field formations without regard
to their specific geometric configuration. This particular
exploratory effort included plants from wheat (Triticum
aestivum), barley (Hordeum vulgare), oats (Avena sa-
tiva), corn (Zea mays), sweet flag (Acorus calumus), soy
beans (Glycine max), and from meadows containing nu-
merous species of grasses.

To comment on each sample set would be somewhat
repetitious, therefore those discussed in detail have either
particularly unusual characteristics or are typical of mate-
rials exhibiting significant alterations compared with
their control counterparts. Listed in Tab. 1 are various
categorized alterations which were observed in the crop
circle plants. The designated frequency of occurrence
reflects the fact that a given crop circle set may reveal
more than one type of transformation.

Materials and methods

Plant material

A typical test group contained 6—10 plants taken within
the crop imprint and an equal number of normal or
control plants removed from the same field at distances
ranging from 10 to 300 m from the outer periphery of the
formation. The majority of the test sample groups were
collected within 1-5 days post formation.

Stem node measurements

Due to natural stem size variations in a plant population a
size ratio method was employed to quantitatively study
node differences. The diameter of the central region on a
stem node (Nd) and the diameter of the stem internode
(Id) at a position about 1.5 cm directly above the node,
provided Rn, the node size ratio:

Rn = (Nd/Id) ¢y
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The diameters were obtained with a machinist’s vernier
micrometer (Central Tool Co., Auburn, RI, USA) provid-
ing a precision of 0.01 mm, and containing a ratchet to
insure a constant applied pressure for each measurement.
Each test sample consisted of 6—10 plants, most of which
contained five growth nodes, with the first node desig-
nated at the basipetal location.

Cell wall pit diameters

Pit diameters were obtained with a precision, traveling
cross hair, ocular micrometer used at 450x magnification.
In each sample set a total of 30 randomly selected cell
wall pits (taken outside the stomate regions) made up a
test population. Since in some samples the pits were
elongated, the maximum diameter was used for the analy-
ses.

Seed germination

In test material with limited seed supplies, it was neces-
sary to establish what may be described as a ‘precision
germination monitoring’ of the seed responses. From
each test set 20 seeds were arranged in ‘paper roll’ con-
figurations (standard germination procedure) which were
then inserted in a polystyrene, laboratory fabricated ger-
mination chamber (verified for temperature uniformity)
held at 25°C. At onset of germination (3—4 days) both the
root and shoot lengths were recorded, at later stages only
the seedling lengths (cotyledon plus hypocotyl). For each
test sample the number of seeds germinated and mean
lengths were determined. Since both the percent germi-
nated and seedling growth are important parameters for
evaluating growth potential, a quantitative ‘seedling de-
velopment factor’ (Df) was developed for full utilization
of growth data, that is,

Df =L x Fg 1#))]

where L is the mean seedling length (or mean root length)
and Fg is the fraction germinated out of the test sample.

Results

Termination of embryo development

One of the most consistent, widespread, physiological
pertubations occurred in wheat plants from crop forma-
tions appearing during the development stages of anthesis
and early embryo formation. If the plants were allowed to
continue development throughout the growing season,
the seed structures at around harvest maturity were indis-
tinguishable in external appearance from those of the
surrounding, normal upright plants. However, I consis-
tently found that seeds were totally absent or extremely
underdeveloped inside the glume structures from the for-
mation. In seed heads from crop formations occurring
just prior to fertilization, the anthers, which would nor-
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