Research Report from Pinelandia Biophysical Laboratory
Grass Lake, Michigan 49240

December 8, 2003

Crop Formation: Solano County, California 2003
Laboratory Code No. KS-06-09

Location: Solano County, California

Material: Wheat ( Triticum aestivum) seed heads

Discovered: Around June 28 2003

Sampled by: Ms. Cheryl Gordon, assisted by Mr. Don | lubbard

Formation Characteristics: Large circle with smaller, associared circles and a puthway.

Laboratory Findings:

Duc 1o excessive trampling in this formation by abundant visitations it was not
possibie 10 obiain enough intact, undamaged plant stalks in order to conduct a rigorous
cxamination of apical node expansion or miernal cellular changes. However, seed head
samples (consisting of eround 5-6 per sampling site) were available tor a detailed
analysis of seed germination and seedling growth charactenstics.

Germination and Seedling Vigor Studies:

Within a time span covering the last thirteen years, over 250 crop formations have
been examined at the Pinclandia Laboratory. In the majority of cases sullicient plam
tissue samples have been available for detailed studies of both cellular and gross
morphological anomalies. In « very small percentage of the overall mass of samples
submilted, there have been cases where insufficient matenal was available for conducting
4 study which would provide adequate data for statistical analysis. In those few cases the
findings were listed as being inconclusive.

In contrast. the samples of wheat heads from the Solano crop formation turmed oul
to provide data, which unambiguously demonstrated the influcnce of externai encrgics on
the growth and development of seeds from within the formation. A wotal of twelve sample
sets were examined using standard procedures for seed germination. Since both the
percent germinated and the seedling growth are important parameters for eviluating plani
growth potential, a quantitative “seedling development factor™ Df (see reference #1) was
applied 10 the Solano samples. This D factor is given by,

D=L xFg o)

Where L is the mean seedling length in a gives sample set and g is the traction
germinated within this same test set,



The seeds used ui this tudy wers collected on Faly 10, 2003 el on July 28,
2005, Uiy three sample 1e1s were obtaned oo July 10, and these ere deugnated 1,27 & )
tn ihe Fig | diagram The nice baentions labeled A through | indicate the orighes of the
July 28 sample groups. [n Table | are summanzed dovelopment dats obtamed from the
firsd sanpling. These data are hased on genminaton paper rolln comaining 30 sceds ench

Table |

Seedhing development factor (DN texs condocted July 14, an seed hetds collecuod July
1, 2003, af rthe Salumy crop formation. Dats obtainnd 2t the S-day developmen stage

— D— Change Relabive
e @v, s Neples 0 Congrols “s .
21~ al edge of larps
cirche ( anding plants) 10 160 29 el
M- Comtro) &0 &
outskde {sanding plants) |l6d LW R
&1 mmile brge cocle
idowned plunty) 208 15 25 r24%
P 00s

Hore we find & whopmng +8iF% mornmse m peed development from sipnding
plants &1 the visible edige of the large circle, compared with o 4% marcase from scods
taken from dowoed plants within the circle. This bowever, s not wnusesl, [ s eilen
fevanad that the energy is 01 o e ol the outer edge of the rotitog pleuurs sond nuy
oecxsiomlly contlmee 1o show spaificars mfluence for several fees mio the stdieg vrop
The vezy lugh DM level m thee sample 8] seeils sugpiesis that the ey prodiscny e
increis] seelling developmen mury have imerncted m s quite viriahle manmer
Horouyhoul the ormation As & oflen the case, prelmimery el paint out the metd for
more extenmve sampling

In arder o determane [Fthis large D value @8 unbque with thls single sampling sile
or it chamctenstic of the emire formation, n socond sampling was conducted  The omae
bwoaiinns of mire samphes designited e A—1 are shown i Fig | and the simimankacd
dats from the seeond seumd of seedlogg developmens tesis are lmed n Table 1],
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Seedling developoent Lactor (D) besls conducted Tuly 28, 20003 using seeds
collectod on July 20, 2003 at the Soluno, CA crop mmation. 9 ebtmined at the S=duy
development sluge.

e Change Helative
Siniple wv. sd  N-planfs | to Lotgrols %
A~ (ormution s 1.4 24 11244
R- comtral 233 1.9% i S - SO
C- farmation 433 154 24 +500
n- o 323 2 30 +IB%
k- " 31 o2 28 +14%
E- o 4.13  L.78 30 +5) 05T
- gonunol i 129 27 prrmnshurid o o
H- formeation 433 103 24 + 50 ¢
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Note: Colleclively the contral sets BEG gave pn average DEor 2,72 witlia ..
of .63 and a toral of 35 plunts — control av. ussd 1o determime the [0 fevel £* - P=005)

Cnmparing e doda v both Tablkes ¥ and T, eoe fods thal oot of the nire tormation
shunpkes, Jive (merkesd with ap asterisk) o1 approximaely 56% of the formetion sarmoles
have saedlime prowth faclors significantly higher than the comtood plants, Ao erample ol
Ll lurge Inetesiacs in grovwth and deveboprent is dlustrarad in the Fig. 2 where the
development in Sample-H (Table 1) is shown i U upper pholgraph and 1he Controt
daunple-B in i lower photo — both sample scrs 1aken at the 5-day developiment stpe. A1
the uprper seclivn of ueh phowt s o bloe deshed Boe fainth inprinted en the composrsial
perminadiom paper, |his reforence line (arrows beside plolos) makes i possible o
yuickly obscrve wisual ditterances iy seedling populations. For example, the Sansple-H
Hurta shows 20 seedlings with celeopiles: {primamy feaves) corending abowe 1his Hne.
whereas Sanphe-B contral el shpws anly 4 seedlings abave the telierence Juwe.

Discossion of Findiogs:

Cins wery bepilimene question that nright b asked inorclacion o 1hese Goedioes;
why dor the seeds inthe Soldano formation, exhibit such hiph growth vigor compured with
the myrmal controls, whereas in other crop loomuations the seelling vigor iz significantly
reduced? To answer W Lhis yuestion ane muse gensider the execedinply complex nsture
of intcracticn: withm dhe brundary-condition cncrgies avelved U e orpaniention of
these rlaema sy shems,

Frown the 250 plus ¢mop frrmadions exammed in this [@boeatary. the dala ehiuwned
chearly indicare that there are seven busic energy companaiis itvoled n the
carallshment af 1 crop Formation {see reference 27 1n this Baing thene ume pwo omerpy



cangweils, which can produoce ihe most measura e aherstiogs e the plan growh and

mezephodogy (shape wid struciures ).

i

Microwzve Hadintian Enevgy - can produce i@see Beoting and cessaien af
cawyanik: prowing chages wocell wall prtosirecivres, pode oupansien il
EXULSION CHvILies

fon-vbectron Avabunche BEoerpy - car prodeey seedling growih colusoenw it
due e changes n fee radical levels o seeds (see reference 53y,

Although wl seven of the bonmdiary comlinon energ s S0 Proscil il mes
all crop tommations prodaced by plasme vortex eoergws, the two meiene ] oo
Buve thee ot gt on The plion physiodegy The decidimg Facior s o owbether
mierowaves of en-election avalanches will have the greates wmilucnce moa crap
forsmaleer i enbiredy dependent on v cabes of ther soergy dessibe s Inorhe
Sobdng ferpgtion the energy densiy o0 ihe wm-electron avalunches was ol pich

higher mugndinde than the nicrewave component

Pl cars o Tables Dand T1 clesrts mddicate that twe dormsans seoeciecizon
energy was not spread untformiy thioughaw the entire fornwnion. One of the
oSt whequitous chacactooiarios of crop formataens is the docamenislion ol
the comparimentalication of energses info guadranis, aciing folally
independent of one anoiher. In the »oleno ommation e mdlocnoe ol tee plasina
energies change quie dresticaiy wathin diseree, shasply detined regons in
around the mrmation. These daty illesioaie n general what nught b eopecied s
chaotic sysiem undergoing self-organiution.

Dr. Wl Levengood
Fmclandia Siephysica Lab

Refervaces

Wil Lewongoed, "Andiomucal Anomades o Crop bocmwtan Plaes
Plswssbooia PMlantarom, 92, op 356-303 [ 14943

WL Levengoded and NP, Talbsii, "Lhspersmm ol gy m Wiorlds whe o iy
Farmatmons” Phvaiologia Plhantarum, W&, ppo 61 5-624 (159

W Levengood and JoA Burke, "Method and Apparetus lor Podiacmg Gloseh
Charnctenstes of seeds Using lon-Sleciron Avalanches | D8 Paepr N

Rt T e R L E

b



Fig. 1 Diagram showing approximate location of seed head samples discussed in this
report (refl. KS-06-09), Photocopy of crop formation from the San Francisco
Chronicle of 7-3-03,
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Fig. 2 Comparison of plant growth from seeds taken in formation Sample-H with
control Sample-C taken outside the Solano, ¢rop formation (Table 11 in repart).
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