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June 27, 19463

HESZANCH REPORT: PINELATDIA BIOPHYSIEAL LAB,

LABORATORY Code: KS-01-102
FLANT MATERIAL: Plants and heads, 7r7dicowmr seadivims

FORMATION: Kennewick, wWashington, US54, formed on May 29, 19932,
samptes coliected on June 39,1993,

SAMFLES COLLECTED BY: Mr. Jerry Phelps, Kennewick, Wash. information
regarding this formation has been coordinated through Ms. 1lyes of Port
Angeles, Wa.

COMMENTS ON SAMPLES: Excellent scale diagrams were submitted by Hr.
Phiglps, on which the locations were noted for six plant and =i soi)
sample points. Plants received at the 1ab. on 6-11-92 and immediately
placed at 470 {stams and heads stil] at green stage). As a resylt of this
superb sampling and condition of the plant material, it has been possibie
Lo make interesting, in-depth studies of the changes within this
formmation, details of which are presented in the fallowing sections.

SUIL SAMPLES: The soi] work will be done &t a later date.

LABORATORY EXAMINATION:

As the plant samples are discuszed, reference will be made to the
specific iocations at which the samples were collected. For this reason
the reader may want to refer to the Phelps diagrams designated here as
Fig.1A showing the overall structure (black areas dawned wheat), Fig. 18
the precise scale drawing and Fig.1C the plant sample locations.

IY STEM MODE DIAMETER RATIDS:

Each sample group consisted of six plants with each plant having
five growth nodes. The stem node rstio (see Report Mo 1, Aug. 2,1991) was
determined at four of the five node points. The bottorn or M1 aode was nat
gXamined because of soil contamination and the presence of adventitious
roots. Measurements were conductesd an 31 specimens before the
statiztical analyses were carried out,
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The mean node ratio, B was determined for 2ach node pasition within
the six plant populations. This ratio is simply determinad az,

R =z M{In

wheie N is the node diameter and in the internode (stem} diameter about
172 o abiove the node The data provided from the statistical analyses
disclosed that the node swelling at the Md and NS pasitions on the
formation samples was significantly higher (P<(.05} than the
carresponding values in the #5 control zample; with one exception, the R
values in the *2 samples taken within the ring of upright plants. The
highest degree of node swelling was noted in the *1 and *4 inner circle
sarples, data from which are summarized in Fig.2A (upper}, and should be
coampared with the S control data in the lower curve {(sas legend at
botiom of chart}

It was of particular interest to note that the node syrelling in the *5
control sample was also of a greater degree than in the *6 control. This
appears Lo be ansther evamnple of & "prowimity contral” effect as found in a
Canadian conirol sample (Report Mo.16) taken only 10 fi. cutside g
formation. Here we note on Fig.1C that sample #*5 was taken 20 1t putside
the Tarmation whereas *6 control was taken 1/4 mi away. If this is
indeed @ proximity effect then we should find very similar node swelling
levels in sample *5S when compaired with #2 taken within the inner ring of
upright plants. These two sets of data are plotted in F10.2B (lower), where
it is quite spparent that the node ratia values are similar. This suggests
Yy comparaoie tevels of applied gnergy at these twao sampling points.

H.3 STEM NODE BENDIMG AND LATERAL SPLITTING:

The following table provides s summary of the node bending taken at
the N4 and NS positions (no significant node bends were noted at the N2
and N2 locations an the submitted samples). The six plant, mean values are
tisted in degrees and represent the magnitude of the bending from the
vertical or upright position. The degree of bending in the formation
sa8mples is in every case significantly greater (P<0.0S) than in the control
o plants. It is of interest, to note hers that tha bending figure in the
upright sample #2 is only slightiy greater than in the #6 controls. The
bending in the "proximity contral” #5 is at the same level as in the *6
plants.
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MAGKITUDE OF MODE BEMDING i KENNEWICK WHEAT
M4 Hode ---Deg.-~-N3 Mode

Sampie ave., s=.4d ave s.d

=1 225 12« 230 122
®3 108 5.2 [REL 4.4
=3 305 0@ 6.8 8.5
*q 26.9 6.4 46.3 Q0
#5 T3 a7 2.2 4
* 6 5.0 5.1 40 36

If the heatl ensrgy within the formation produced both the node
swelling and the final node bending then one might expect to find &
relationship between these two anatomical alterations. As shown in Fig.2
a direct relationship was found (r=0.8393 when using data from the N4 nhode
position A greater scatter in the points was found when using the NS data
(reduced correlation). A close examination of the nodes revealed why this
was the case.

At the M4 and MS positions in samples * 1, *3 and *4 (see Fig.1C
diagram) the nodes revealed the presence of iateral splitting and cracking,
very similar to that found in the Pennsylvania sample examined in 1992
{zem page S in Report No.5, code K5-01-3). This gplitting was most
pronounced at the NS nodes and this could account for the more erratic
bending at the MS positions compared with the data at the fd location.
This splitting, in @ number of these samples gave the appearance at the NS
position, o material being removed {see Fig. 4A); however, this is
probabiy due to pronounced tissue shrinkage after the heating and rupture
sequence.

Une noticeable difference between the Kennewick and Fenn. sample
s21s was the tocation of the split on the node. in the Penn sampies the
split was on the cutside of the bend whereas, as shown in Fig. 44, in the
kennawick formation the split is on the inside of the bend. This is readily
explained by comparing the size of the fissures in relation to how they
would respond to the final force vectors. In the Penn. sample the split was
a vary narrow channel which ended up as would be expected, on the tensian
side of the bend. In Fig 4B the view is looking down gnto the inside of the
bernd at the NS location and it is clear that a considerable volume of
material has been dehydrated, 1eaving 8 wide, deep channel. 45 this node
conled afier the transient hieating and transistional forces had passed, the
stem would literally collapse toward the deep channel side exhibiting the
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breakdown of supporting fibers in the cell walls. In the formative stage
the channel side of the node would be the side of the plant stem onto
which the heating and wind farce was directed, that is, the tension stress
side. In the final analysis the physical mechanisms of the Fennsylvania
and Kennewick node splitting forces were quite similar, the primaty
difference being the level of the formation energies.

113 SEED STUDIES:
After removing from the heads the seeds were dried down and taken
put of dormancy. The results of a seed weight analysis are as follows.

Sample Wi /Saed - mg Wt Difference
* 1 17.0 -43 4%
=7 208 -1.78
#Z 230 -22 3%
*4 235 -217%
#5 Z8.6 -42%
*5 00 ememeaa

All three of the downed circle samples have Jow seed weights. This
Jifterence was notf seen in the ring of upright plants. These seeds were
taken at a very early development stage and a very sltow, Tow Tevel of
germination was obtained in a standard paper roll test; however, the data
were not sufficient to examine seedling developrment. Mr. Phelps plans to
remaove seeds from the same sampling Jocations at plant maturity.
Additional seed work will be discussed at a later date.

COMMENTS:

The anatomical and physiological transformations in the Kennewick
crop farmation plants are in a general sense typical of those found in
plants from many other formations examined at this laboratory. From this
statement, one might conclude that the formation mechsanisms are
straightforward and clearly understood. If fram all these studies, there is
one clear positive statement that can be safely made, it is- 74e energias
alved i ocran Cirele TorTnetiens sre ENUFEIIENY COMBIes, Fanaamiy
IBEErBCLIVE ST i Getsi7 | assantrally unpregictati/e 11 is abundantiy clear
hawever, that mast formations are not hoaxed or perpetrated by
supversive humans.

Ed
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Uur current understanding 1s such thatl 1t 1s now time to place the
nurden of proof oan the shoulders of those clatming "all formationg are man
made”. 1Y such an explanation is attempted, then to be of any value 1tmust
gxpiain in detail how all the plant transformations are brought about;
nothing of a well documented nature can be neglected or ignored, as has
been the case in the past. Taking the Kennewick formation as an example,
4 "rnan made” hypothesis needs to describe the following

i) The type of energy and method of agplication to produce node swelling,
node bending and Eewere tatersl node splitling, uniformiy expressed within
plants covering a circular area 110 L in diameter and in sharply defined
regions.

23 Beduction in embrys growih and development {reduced seed weight)

without affecting the devweloping somatic (non-reproductivel tissue ar
ouiward appearance of the piant - again 1n a uniform manner anid over a
large area.

3 How to unifarmly induce higher growth rates and development in seeds
which have reduced weights and characteristics of low viability (Report
MNo.9, Wo. 16 and others). Again over significant areas and uniformiy.

41 How does one induce, within large crop areas, more rapid seedling
develnopment under light and nutrient stress conditions {see report No. 18637

In the case of node sweiling it should be emphasized that a
coimprehansive study of node sizes inartificialiy lodged wheat plants,
wag conducted in 1992 by s Susanne Lenzner in Gottingen, Germany.
Within numerous test populations of plants she found no statistical
difference in the node size of plants downed for periods of time fraom one
Gay to eight weeks, when compared with naormal upright controis. in the
futire, lodging cannat be used as an explanation for node swelling.

M/

Or. w.C. Leve
Pinelandia Bwphgswal Lab.
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(A)

(B)

Fig'.z Node ratio comparisons in the Kennewick samples (1983)
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Fig.3 Relationship between node expansion and node bending at
the Node-N4 location in the Kennewick, Washington, crep
formation samples, 1993 (code KS-01-102)
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