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I TINERARY

| was In Portugal from October 3 to December 18, 1982. Essential-
ly all my time except for the last 11 days was spent at the University
of Evora where | was Involved In research and teaching of forage pro-
duction and utillzation. Five days were spent at {UTAD In Vila Real
consulting with thelr Agronomy and Animal Sclence staff. On December
14 | presented a paper at a semlnar In Oelras. The title of the paper
was "ldentifying Prioritles to Increase Pasture and Forage Productlion
In Portugal."” The sémlnar was organlzed and sponsored by AID and
PROCALFER. Nearly 150 forage and animal speclallsts attended fhg
semlnar.

FollowIng Is a detalled Itinerary of my eleven weeks In Portugal.

SUMMARY OF ACTIVITIES
Qctober 4
Arrived In Lisbon on TAP 311 at 6:30 am. Met by Dr. John Sanders.
10:30 am - Meeting with Mr. Charles Buchanan, AID
11:30 am - Meeting with Mr. Donald Finberg, AID
2:30 pm - Meeting with PROCALFER Project. EngQ Almelda Alves, Dr.

Glen Purnell, and Dr. James Black.



October 5
Hol Iday

Qctober 6
10:00 am

1:00 pm

Qctober 7
11:00 am

2:30 pm

October 8
All Day

9:00 pm

QOctobar 9
11:00 pm

QOctober 10
Sunday

Spend most of day visiting with Dr. John Sanders

Meeting with Reltor Arlo Lobo Azevedo

Lunch with EngQ Afonso de Almelda and Animal Nutrition
group followed by brilef discussion of mineral data of
samples | had taken to U.S. In 1981 for spectrographlc

analysls.

Meeting wit+h Dr. Potes, Head of AnIimal Sclence
Department, University of Evora.
Meeting wlith EngQ Rosarlo G. Ollvelra concerning her

research project or her doctorate.

at Mitra preparing for class, visiting with EngQ Afonso
de Almelda and others in Animal Sclence Department.
Meeting wlith Prof. Carlos Portas at the home of Dr.

John Sanders.

Meeting at Mitra with EngQ Afonso de Almelda and Dr.
John Sanders to dlscuss prelliminary plans for the
Animal Nutrltion Semlinar on November 24 to 26, 1982 at

the Unlversity of Evora.

Studied documents and vislted with Dr. John Sanders.



Qctober 19
Went to Lisbon to visit:
Dr. Carlos Fontes - Director of Veterinary Extension; AID Offlce
Qctober 21
Returned from Lisbon.
October 22
University of Evora - wrote letters and summarized notes.
Qctoher 25
8:00 am - vislted University farms at Daroelra and Outelro wlth
Maria Helena Estudante, EngQ Banza, Dr. Victor Dordio
and Dr. Jose Ribeiro.
October 26
9:30 am - Meeting with Prof. Santos Junlor (Vice-Reltor).
10:30 am - Meeting with Fitotecnia Depariment at Mitra concerning
teaching assignments.
QOctober 27

9:30 am EngQ Joaquim Dordio PCAA

11:30 am - Prof. Marlano Felo
2:30 pm EngQ Goncalves Ferreira

QOctober 28

Prepared for classes at Mitra.
Qctober 29
10:00 am - Meeting wlth Santos Junior
Prepared for classes.
October 30 & 31

(Sat. & Sun.) - Prepared class notes.



QOctober 11
Spent the day at Mitra - Ag. campus and research farm of the
Unlversity of Evora. Met with Pedro Sllvelra to observe area on
farm for forage crops garden for use In teachling forage crops
course.
October 12
Went to Lisbon for meeting with:
EngQ Teodoslo Salguelro - Forage Extenslon
EngQ Andre Dordlo - Animal Nutritionist
Eng~ E. Menezes de Sequeira - Soll Micronutrients
Late p.m. went to visit research %arm at Pegoes (near Lisbon).
October 13
Spent the day at Mitra getting acquainted with faclllities
Including |lbrary.
October 14
Visited University of Evora research farm at Beja with John
Sanders and Pedro Silveira.
October 15
a.m. - at Unlverslty of Evora -- Sanders' Offlce
p.m. = at Mitra observing forage seeding equlipment
October 16 & 11
(Sat. & Sun.) - prepared seminar fo be presented at Elvas.
October 18
Was to start teaching but beginning of classes delayed 2 weeks.
Visited National Plant Breeding Station at Elvas and EngQ David
Gomes Crespo. Presented seminar In afternoon: Problems In Forage

Production and Util|ization In Portugal.



November 1
(Hol Iday)

November 2
| was to have started teaching today but start of classes was
delayed one week to resolve problem of busing students to Mitra.
Visited Mario Carvalho's research plots Involving the use of
gypsum to increase permeabl!ity of B horizon.

November 3
Visited with Dr. Plres da Costa, Assistant Director of Natlional
Livestock Center at Fonte Boa. He will be teaching an animal
science course at Mitra. Spent the p.m. visiting with Dra. Ofella
Pereira Benito relative to a two-month short-term tralning program
at Purdue University.

November 4 & 32
Worked with Joao Manual Mota Barroso, my teaching assistant, to
prepare for classes. Spent some time In Iibrary.

November 6
Meeting at Mitra with Dr. Afonso de Almeida and Dr. John Sanders
to plan seminar on sheep production Nov. 24 & 25. Lunch with Dr.
Nuno Potes, Afonso and Maria Jose.

November 7
(Sunday) - worked on manuscript "ldentifying Priorities to
Increase Pasture and Forage Production in Portugal."

November 8
Started teaching Forage Management course at University of Evora.
My last class was Dec. 6. The majJority of my time between Nov. 8

and Dec. 6 was devoted to teaching.



November 12
Visited with Marlo Carvalho concerning his nltrogen fertlilization
of wheat experiments.

November 17
Visited with Dr. Fred Cook, USDA from Mississippl, an Ag.
Economlst on a consulting assignment with PROCALFER.

November 18
Nuno Morelira from IUTAD visited Mitra.

November 24
Presented a paper co—-authored by Dr. Afonso de Almelda, "Some
Results of analyses of Forages Relative to Nutritive Value," at
the seminar on sheep production at Mltra.

November 25
Attended second day of sheep production seminar.

November 27
Visited several farms near Evora with EngQ Pedro Silvelra.

November 30
Visited several farms near Evora wlith Vacas de Carvalho and Pedro
Silvelra.

December 1
(Hol Iday) - Traveled to the southern part of the Alentejo to
observe forage production problems with Dr. John Sanders, EngQ
Jose Goncalves Ferrelra and EngQ Franclsco Garcla (Solls

speclal Ists from the Unlversity of Evora).



December 2
Meeting at Mitra with EngQ Pedro Sllvelira, EngQ Marlo Carvalho,
Dr. Afonso de Almelda and Dra. Ofella Perelra Bento to discuss
Interdisclp!inary research projects.
Visited quinta of EngQ Franclsco Garcla.
Meeting with Reltor Arfo Lobo Azevedo.
December 4
Attended demonstration of cattle branding at Mitra.
December 2
Meeting with EngQ Jose Goncalfes Ferrelra and EngQ Franclsco
Garcla.
December 7
Traveled by bus to Lisbon. Visited AID offlce.
December 8
Traveled to Vila Real by bus. Was met by Dr. James Ahlrichs.
December 9
Visited with Prof. Nuno Morelra and Prof. Armand.
December 10
Visited with Prof. Ana Pires, Prof. Nuno Morelra & Prof. Fernando
Martins.
December 11
Visited with EngQ Balazar and EngQ Afonso Martins.
December 12
(Sunday) - Prepared transparencies for seminar on Tuesday.
December 13

Traveled to Lisbon.



December 14
Presented paper "ldentifying Priorities to Increase Pasture and
Forage Production In Portugal" at the Forage and Animal Production
Seminar at Oelras.

December 15, 16 & 17
In Lisbon with AID, wrote letters, made phone calls and prepared
to leave for U.S. next day.

December 18
Left for N.Y. and spent night In New York as flight was too late
to make connections to IndianapolIs.

December 19

Arrived in Indlanapolls.

ACKNOWLEDGEMENTS

| feel Inadequate In expressing my gratitude to the large number
of Portuguese and USAID staff that made my eleven weeks In Portugal
very productive and enjoyable. The AlID/Lisbon Offlce, Don Finberg,
Charles Buchanan, Jose Luls Pinhelro, and Ana Paula and the PROCALFER
administrators, Dr. Aimelda Alves, Dr. Glenn Purnell, and Dr. Jim
Black, provided me with [Invaiuable guidance, assistance, and
cooperation.

It was especlal ly enjoyable to return to the universities at Evora
and Vila Real since | had spent 7 weeks at these two Institutions in

1981, The administrators, faculty, and students were fantastic hosts
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and always frlendly and helpful. They truly made me feel as though |
was a part of thelr staff and at no time did | feel | was a forelgner
despite my deflclency In the Portuguese language and my Brazlllan-
Portuguese accent.

The funds for the mlineral analyses of the forage samples obtalned
In Portugal and analyzed In the Unlted States and reported In the
Appendix were provided by Dr. D. Woods Thomas, Assocliate Dean and
Director of |International Programs In Agriculture at Purdue

Unlversity.

OBSERVATIONS AND RECOMMENDAT IONS

The major problems, or |Imitations, relative to forage production
and utl|lzation were outiined In my 1981 short-term staff report. In
brief, the problem Is iow production and low qual ity forage resulting
from the acld, low fertlllity solls and the climatic |Iimlitations of the
Medlterranean climate. Animal performance Is low as a result of the
fow quallty forage and IImited and expensive graln and proteln
supplement.

Three papers which | prepared while In Portugal are Included In
this report. The flirst paper, "ldentifyling Priorities to Increase
Pasture and Forage Production In Portugal," was presented at the
seminar at Oelras on December 14, 1982. My recommendations for
Improving pasture, forage, and animal production In Portugal are
summarized at the end of the paper. The need for InterdiscliplInary

research In solls, plants, and animals cannot be over-emphasized.
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A second paper concerning "Expanding Wheat Acreage in Portugal"
discusses the tradltional defliclency of wheat production in Portugal
and posslible solutions without dlsastrous exploltation of the |Imited
sol | resources.

The third paper outllines an experiment to study the Influence of
stockling rate of sheep on soll fertlllty. Several long—=term sheep
grazing trlals have been conducted at Evora and Elvas which provide an
unusual and excellent opportunity to study the effect of grazing
animals on soll fertility.

| taught a portion of the forage management course offered at the
Unifversity of Evora. Nearly 60 students were enrolled In the courses.
The students were very Intelllgent and 1 enjoyed the opportunity of
working with them although my teaching was reduced to flve weeks due
to a delay In the start of ciasses. Hopefully several of the students
may be able to pursue graduate study In the United States. | am
especial ly Indebted to EngQ Pedro Silvelra, EngQ Vacas de Carvalho and
undergraduate teaching asslistant Joao Manual Mota Barroso for thelr
assistance and patlience In helping me teach the forage management
course. Coples of my class notes were left at Evora and Vila Real.

Mineral analyses of nearly 250 forage samples brought back +o
Purdue Universlty appear In the Appendix. These samples were provlded
by Dr. Nuno Morelra and Dr. Armando M. Ferrelra, I|UTAD, Vila Real.

Approximately 200 forage samples from Portugal were brought back

to Purdue Unlversity In 1981. The ranges In concentrations of the
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various minerals are reported In Table 3 of the paper "ldentlfyling
Priorities to Increase Pasture and Forage Production in Portugal."
Numerous defliclencies and possibly several toxicities appear [n this
table.

Very few mineral analyses of forage crops are avallable In
Portugal. These analyses are extremely usefui for ldentifyling various
soll mineral deficliencies and toxicities. In addition, these analyses
are valuable In determining mineral supplements required by various
classes of |lvestock and In preventing animal health problems such as
grass tetany.

| presently have a graduate student summarizing these two years of
mineral data relative to plant and animal deficiencies and toxicities.
Analysis for crude protein will be conducted on samples where
sufficient quantity of the sample Is available. In addition, some
funds have been identified to conduct molybdenum (Mo) analysis of the
legume samples. Mo has often been assumed to be deficient for legume
production on many sofls In Portugal but very Ilittle data are

presently avallable.
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IDENTIFYING PRIORITIES TO INCREASE PASTURE AND
FORAGE PRODUCTION IN PORTUGAL
C. L. RHYKERD

December 14, 1982

Productivitlies In pasture, forage, and animal production are low
In Portugal, due princlipally to the very short growing season Imposed
by the Medlterranean climate characteristic of a major portion of
Portugal . Moreover, most of the areas with pasture and forage
production have acld, low fertllity solls.

Since the growth of pastures and forage crops Is highly seasonal,
one princlipal problem Is supplylng good quallty forage to ruminant
animals throughout the year. The primary sources of forage during the
dry season and winter are pastures wlth deferred grazing, straw, and
hay. In some regions during the winter even leaves from trees are
fed. All of these methods generally provide poor quallty feed,
Including the hay, since I+ [s cut at a very mature stage In the
Alentejo.

More Interest has developed In Portugal In recent years In
Increasing ruminant animal, especially Ilamb, production. As
il lustrated In Figure 1 (Casquinha), the price of lamb In relation to
wheat has Increased markedly over the past decade. There s
considerable Interest In exporting lamb since Portugal Is about to
enter the European Common Market. In additlion, the subslidies on feed

grains may cease In 1983. All of these factors necessltate the
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Figure 1., THE LAMS - WHEAT PRICE RATIO IR PORTUGAL, 1969 - 1981 (Casquinha
et. al.)

20 -
Io'a -

9.0 +

ad
o
1

~
O
1

Price of 1 kg.

o
(=4
1

50 «

4.0

—

v y r
30;0 1925 1980



-14-
production of more, and better quality, pastures and forages to
adequately and proflitably feed an expanding ruminant animal Industry
In Portugal.

The following recommendations, |Isted In order of prlority, are
proposed to stimulate dlIscusslion and research dlrected towards
resolving the problems of |ow pasture, forage, and animal
productivities.

l. Slince very |Ittle pasture and forage technology Is avallable,
there Is an urgent need to traln more forage speclallsts. Portugal
has a serlous shortage of forage speclallsts tralned to conduct re-
search to produce or adapt the required technology. Ruminant animals
especlally sheep traditionally have been fed by-products of the cereal
crops rotation. The maln objJective of much of sheep and goat produc-
tlon has been to utilize the stubble, ("restolho"), the fallow
pasture, ("pouslio™), and the natural grazing and acorns In the poorer
sol| areas as below the oaks ("montado"). Stocking rates have gener-
ally been low (.8 to 1 sheep/ha) with loss of welght during the long
dry season In Medlterranean Portugal. Only recently has Interest
developed In more Intensive animal production such as seeding Improved
pastures and utllizing forages as hay and/or silage during the
critical perlods of |IIttle, or no, plant growth (Crespo).
Consequently, there Is a dearth of forage technology as well as

tralned forage research speclallsts.
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Develop, by reglon and soll classlflication (concentrating on

soll classes C and D), a 12-month pasture and forage calendar. In

most of Portugal, pasture and forage production Is highly seasonal,

with the major portlon of the production occurring In the spring.

Technology must be developed through Interdiscipilinary research

between soll, plant, and animal scientlists, and agricultural econo-

mists to provide good quallty forage throughout the year by employling

some combination of the following:

A.

B.

C.

Stockpliling (or deferred grazing) - wutilizing ungrazed
pastures during the summer, fall, and winter. Legumes
generally are poorly adapted for thls purpose since, upon
drylng, they tend to lose thelr leaves which contain the
major portion of +the protein, vitamins, and minerals.

Stockplling 1Is the cheapest method of conservation but

provides the poorest quality forage and thus lower animal
performance.

Hay - a very practical method of conserving forage I|f weather
permits cutting before becoming too mature. The tradi+ion in
the Alentejo Is to cut the forage crop too late to produce a
high quality hay fn order to avold the risk of rain during
hay-making.

Silage - requires more caplital and equlipment but permits
forage conservation during perlods of [nclement weather when
hay-making [s not possible. However, many solls have very
poor internal drainage and therefore may present a problem In
timely harvest of forage crops for silage. Possibly the use

of later maturing forage crops, or cultivars, on these solls
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may ald iIn the production of high-quality silage. |+ stil|
should be easier to harvest better quality forage as silage,
rather than hay, on these soils since i+ 1Is generally
necessary to reduce the molsture only a relatively small
amount to make silage as compared to hay. The class of
| ivestock being fed will be a major factor In determining the
qual Ity of forage required.

The availability of better qual ity forage throughout the year will
permit the utilization of animal breeds of higher milk and meat pro-
duction potential.

A clear example of the necessity of first improving nutrition
before Importing breeds of higher production potential Is the common
Portuguese treatment of twin Ilambs. If a ewe has twin lambs, the
shepherd will often kill one of the lambs, since ewes In many reglions
are not capable of producing enough milk to raise two healthy lambs.

The problems associated with the seasonal ity of pasture and forage
production In much of the temperate zone have been resolved In recent
years through the Increased use of conserved forages (Table 1).
Improved animal nutrition over the 12-month period in these countries
has resulted In a greatly Increased use of milk and meat animals of
much higher production potential.

Silage-making Is generally considered to be the most effliclient
method of conserving forages since there Is much less loss of dry
matter than with hay=-making (Figure 2). However, silage-making Is

expensive, since It requires caplital and technology for proper
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Table 1. Conserved forage production in some European countries
and the U.S.A. for 1978 - 1980 (Jarrige, De Marquilly

and Dulphy).

Total Production

Country 106 tons dry matter Conserved Forage
forages Ray Silage
SR, S
U.S.A. 110 95 5
France 40 70 30
.Germany (F.D.) 19.6 55 45
Italy 15.2 60 40
U.K. 12.4 50 50
KNetherlands 574 | 25 75

Belgium 4.0 35 65




~18=

Figure 2, Comparison of dry matter and nutrient losses from the

field to the feed bunk under very favorable conditioms

in harvesting, storage, and unloading.c'H
DM DOM N
Donydesiod logumes 210 12 ;{:ﬂ o 10 132
Orassos batn=dried 13 18 18 : |
and poed wadithes i 2V 20
mesdow rein <108 28 31 3
heys rsm>108 20 0
Luserae bara~eries 1% 19 23
hays voed wosthes 33 27 3
IO —————— 30 41 84
Orass 0C (18%0M) 19 20 19
mesdew  OC (18%OM)OPA (7 18 {T
e Pw (26%0m) 18 18 12
logume Pw (20%0M)0FA 1Y 11 8
siiages(1]} W (3600M) 18 18 18
w (s0%DM) 14 8 10
Matse sege IOVOM 19 8 14

EZ&field losses, [Zeffluent losses, = gas losses,[TH spoiled forages

Forage ensiled in conventional silos except for W (Wilted 50Z DM) in

~
-

i

airtight silos: DC (Direct Cut), PW (Prewilted), W (Wilted 7 DM),

FA (Formic acid). Adapted from Jarrige, De Marquilly, and Dulphy.

BEST AVAILABLE COPY
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harvesting and handling equipment as well as storage facllltles, all
of which are dependent upon fossi| energy. High market prices for
mllk, and other dalry products, meat and wool are required to make
thls system profitable.

The economic conditions In Portugal will dictate whether there
wlll be a contlinuation of the present system which Involves the use of
low-qual Ity pasture and forages along with straw and stubble during
the long dry season or whether farmers wlll be able to conserve high-
qual ity forage, which wlll make It possible to utlillize animals of
higher genetic potential.

Ill. Develop a forage testing program (possibly through present
soll testing laboratories to analyze for crude protein and ln Yltro
dry matter dlsappearance) =-- The primary objJective of the program
would be to point out the very low quallty of much of the forage,
Including straw, that Is presently belng utilized. This program could
become Indispensible In the future In assisting farmers to balance the
rations of thelr animals.

This program should be given high prlority since the technology
required to Implement the program is already avallable. In addition,
by using present soll testing laboratories the cost of Implementation
will be relatively small.

Table 2 contalns guldellines for establlishing hay and silage
grading standards for Portugal. Only three grades are proposed to
keep the program simple and easy to Implement. |t may be necessary to
raise or lower some of the proposed values depending upon the class of
livestock utllizing the forage. The Importance of obtalning a

representative forage sample for laboratory analysis cannot be
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Table 2. Proposed forage testing standards.

Hay or Sllage Grade

Lab Test Low Med I um High
Crude Protein¥* 8 9-12 13+
Digestibility** 40 41-55 56+

* based on Kjeldahl N x 6.25

*¥%|n Vitro dry matter disappearance can be used to estimate
digestibility recognizing that ln Yitro OMD values may not always
agree 100 percent with In vitro values.



21~
overemphasized. Visual ratings should be discouraged since they are
often erroneous and farmers will be tempted to use them rather than
paying for a rellable laboratory analyslis.

[Ve Study methods of establishing forage crops. Weeding
fallures, especially of legumes, are all too common as exempliflied by
the recent problems encountered by the World Bank program
headquartered In Evora.

Two approaches should be used iIn attempting to Improve pasture and
forage production. One method Involves the Introduction of legumes,
which requires additional technology and will be expensive due to the
need for seedbed preparation, the cost of legume seed, Inoculation,
possibly I1ming, fertillizing, and herbicides. Sod seeding of legumes
should be Investigated since It may reduce the expense as well as
sol| erosion.

Band seeding has proven to be a superior seeding technique for
smal | seeded forage legumes In the United States (Heath) where the
soll tends to be low In phosphorus, which Is a pervasive problem In
Por+tugal . Thé band seeding technlique places a band of phosphorus
fertilizer directly below the legume seed so that the root goes
directly through the band. This method stimulates legume seedlings
to grow faster and reduces fixation of phosphorus In the soll thereby
Increasing Its éfflclency.

A second method Involves the Improvement of natlve pastures.
These native pastures must be characterized relative to species and
management practices which wlll Improve thelr production with a
minimum of expense. Natlive, as well as Iintroduced, |egumes must be

evaluated so that high ylelds of high=-qualilty forage can be
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produced wlthout the use of expensive commerical nltrogen. The
technique of sod seeding legumes Into these natlive pastures must be
Investigated wusing legumes with +tolerance to acldity and low
fertitity (e.g., subterranean clover, serradella, and Medicago
arabica). Competition from natlve grasses and weeds must be reduced
by prlor Intensive grazing or the appllication of a herbliclide such as
paraquat.

Both of the above methods of establishing higher producing
pastures and forages will require the Identiflcation of IImiting soll
factors by reglons. This wlll Include such factors as pH, macro and
micronutrients (deflclencles and toxiclitles), Impermeable subsolls,
Inoculatlion of legumes, and other factors. Table 3 contalns mlineral
analysls of a number of forage samples collected near Evora and Vila
Real (Rhykerd). These data show tremendous ranges In concentrations
of the varlous minerals wlth obvlous deflclencles and possibly
toxlicltles exhlblted. AddItlional analyses, Including soll analyses,
are required to properly Identlify these mineral problems by reglon
and soll type.

Soll factors such as pH, fertlillty and dralinage often |Imit the
production of legumes to a greater extent that grasses. Thus, more
attention must be directed towards these factors when trying to
Increase the production of legumes. However, considerable varilation
exlsts within the legumes relative to tolerance to soll pH, fertlilIty
and palatable and require a minimum of Inputs for Improved production
and qual ity of pastures and forages.

A very pertinent questlion has been ralsed as to whether the solls

of Portugal are +typlcal Mediterranean soils as In Australla,



Table 3. Ranges in mineral concentrations of 120 forage samples obtained
at Evora (Mitra) and 47 forage samples obtained at Vila Real
(IUTAD). Samples at both locations include separate analyses
for grasses and legumes (Rhykerd).

MINERAL RANGES IN FORAGE CROPS

Evora - Mitraa Vila Reai - IUTADA
Mineral

e
P 0.16 - 0.48 0.09 - 0.35
K 0.57 - 3.75 . 0.90 - 3,03
Ca 0.14 - 2.14 0.18 - 4,09
Mg 0.08 - 0.37 0.08 -~ 0.45

pPP®
Mn 56 - 673 62 - 222
Fe 25 - 709 33 - 1960
Cu 1 - 11 2 - 39
Zn 7 - 400 11 = 217
B 1 - 34 1 - 30

Al , 6 - 1310 ‘ 12 - 5890

a. The samples were obtained from Dr. Afonso Almeida (Evora) and

Dr. Nuno Moreira (Vila Real).
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Afrlica, and Callfornla (excluding the alluvlial solls). Thils question
needs to be answered before attempting to adopt forage technology
directly from these countries. Some sclentists have Indicated that
general ly the solls of Portugal are more acld and of lower fertility.
The Tlack of success In Portugal wlith the medics and other legumes
suggest that acldity and low fertility problems may be more serious
In Portugal. Moreover, Table 3 Indicates deflclenclies of nearly all
essentlal plant elements as well as possible toxicitlies of several
el ements.

V. Evaluation by reglon of the varlous specles and varletles of
grasses and legumes, Including cereals, which show the greatest
potential as pasture and forage specles. The palatablllty of the
forage specles must not be overlooked slince rate of Intake Is an
extremely Important conslderation In determining the rate of growth
and level of production of meat, mllk and wool.

Vi. Development of the forage seed Industry. The technology for
the production of the varlous forage crops, especlal ly legumes, must
be developed before entering Into seed production. Presently there
Is not a large demand for seed for many of the forage legumes, thus
I+ may be more practical and economical to Import those Iegumes
especlally 1f high technology Is needed to produce the seed. Efforts
should be concentrated on the production of seed of forage crops that
are used In large quantitlies and also that can be produced profitably
in Portugal (Henry). For example, If Improved varietles of vetch

and/or luplne were developed for production In assoclation with oats,
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a wldespread crop comblnation In the rotation In class C and D solls
In the Alentejo, then there would be a demand for Improved varleties

of these species.

CONCLUSIONS
Productivitles In pasture, forage, and animal production are low
In Portugal due to severe climatic and soll |Imltations. The
production of pastures and forages [s highly seasonal resulting In a
tack of quantity and qual Ity of feed during a considerable portlon of
the year. Following Is a Ilst of recommendations to Improve pasture,
forage, and animal productlion:

1. An urgent need to +traln forage speclallsts to conduct
research to develop the technology for a profitable forage -
animal Industry.

2. Develop a 12-month pasture and forage calendar utlllzing
conserved forages.

3. Inftlate a forage testing program +to educate producers
relative to the relationship of forage quallity and Increased
animal performance as well as an ald In balancing ratlons.

4, Develop technology to assure the establishment of forages
Including resolving soil acldity and fertillty problems.

5. Evaluatlon of forage specles, Including cereals, and
varteties for pasture and conserved forage.

6. Development of the forage seed Industry recognizing that the
technology for successful establlshment and production of

many of the forage legumes must flrst be developed. |f there
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Is not a large demand for certalin legumes, especlally those

requiring high technology for seed production as Is the case

with subterranean clover, 1t would be expected to be more

economical to continue to Import the seed.



~27=
B IBL |OGRAPHY

Casquinha, Carvalho and Sanders. 1982 "Anallse Economica de Producao
Intensiva de Borrego no Alentejo," University of Evora, mimeo, 34
pages.

Crespo, David Gomes. 1980. "Problems and Potential Ities of Pasture and
Forage Production in Portugal." Melhoramento. Volume 26: 151-176.

Heath, Metcalfe, and Barnes. 1973. Forages. lowa State University
Press, Ames,

Henry, Rex L., 1982, "Forage Seed Assessment In Portugal," unpublished
report to PROCALFER. Lisbon, mimeo, 64 pages.

Jarrige, De Marquilly, and Dulphy. 1981. "Forage Conservation." ln
Nutritional Limits to Animal Production from Pastures. Editor J.
B. Hacker. Proceedings International Symposium, S+. Louls,
Queens!and, Australla. August 24 - 28. pp. 363 - 387.

Rhykerd, C. L., 1981, "Report on Short-term Staff Assignment =
FORAGES." Portugal University Institutes Development Project
(contract, AID/NE~C-1701). June 14 - August 5.



-29-

EXPAND ING WHEAT ACREAGE IN PORTUGAL

Portugal Imports very large quantities of wheat, often In the
range of 50 to 75 percent of thelr needs. The Alentejo Reglon Is the
major wheat producing area In Portugal accounting for nearly 70
percent of the total production.

Tremendous pressure Is developing presently In Portugal relative
to greatly expanding the acreage of wheat especlally In the Alentejo
Reglon. However, there Is grave concern by some sclentlsts that
expanding the acreage of wheat would cause very serlous soll losses
due to eroslion. This Is due to the fact that any Increase In wheat
acreage has to come from more marglinal solls which are much more
subject to erosion. The present cultural practices for wheat can
result In very serlous soll eroslon on sloping solls slince the
traditional method of soll preparation Is deep plowing (1/2 meter)
fol lowed by several diskings to break up very large clods resul+ting
from poor soll structure due to very low soll organic matter.

It appears to me that with the Implementation of research on
t11lage systems that It would be possible to greatly expand wheat
acreage wlith reduced tillage, or no-till, systems and also greatly
Increase legume production through Interseeding legumes In wheat.
these Improved +tlllage and cultural practices would reduce soll
eroslon, Increase soll nltrogen, malntaln or possibly Increase wheat
ylelds, and provide better qual Ity forage for grazing after harvesting
the wheat.

Experiments In Vila Real thls past year based on my recommendation
In 1981 showed the Ilegumes would produce excellent growth when

Interseeded In wheat. However, grain ylelds were suppressed by the

Previous Page Blank
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legumes supposedly due to competition for moisture with the wheat when
the wheat graln was filling and maturing. In much of Portugal, the
rains cease before the wheat Is mature. The use of very early
maturing varieties of legumes should reduce, or eliminate, this
competition for soil moisture at heading of wheat and still take
advantage of the beneflts of the legume In keeping soll eroslion to a
minimum, fix nltrogren and provide better quallity forage for grazing
after wheat harvest.

In the United States, the application of reduced tillage, no-till,
and sod planting have permitted us to plant grain crops on very
rolling fand with a very minimum of soll erosion.

Research on the above cultural practices will permit Portugal to
greatly expand wheat acreage which |s so desperately needed and at the
same time keep soll losses to a minimum, To me, our solls are
definitely one of our most valuable natural resources and It Is
Imperative that we do all we can to preserve, and hopefully Improve,
these solls for present and future generations.

A second approach to Increasing wheat production In Portugal would
be the Intensification of wheat production iIn the present rotations.
It Is my understanding that graln ylelds are considerably less the
second consecutive year of wheat In the rotation. No one knows the
reason for this reduction In grain yleld. However, It would appear to
me that research concentrated on this problem would soon Identify the
limiting factors in the second year of production. Disease, Insect

and soll fertility probiems should certainly be investigated.
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EXPERIMENT TO STUDY THE INFLUENCE OF STOCKING

RATE FOR SHEEP ON SOIL FERTILITY

A grazing experiment was Initlated at Elvas and Evora In 1976 to
study stocking rates of sheep grazing on Improved pastures. The
stocking rates Imposed 3, 6, 9, and 12 ewes per hectare. Experimental
methods and results have been reported by Casquinha.

These two experimental sites provide a rare opportunity to measure
the increase in soll fertility resulting from 6 years of grazing by
sheep and 4 stocking rates along with supplemental feeding on the
pastures. Detalled soll analysis were obtained from the experimental
sites at the beginning of the experiment. Petersen (reprint follows
this paper) has reported that grazing animals generally do not
Increase soil fertillity unless considerable supplement is fed to the
animals. The reason for this Is that the animal excreta Is deposited
on only a small percentage of the area and in the remaining portions
of the pasture the nutrients are actually being depleted. When
animals on pasture are supplemented with hay, silage, or graln,
nutrients are being added to the soil In direct proportion to the
supplement beling fed.

Soil samples are to be obtained from all the experimental pastures
for analyslis. Due to the large variability resulting from +the
dlsfrlbuflon of animal excreta, especlially at low stocking rates,
careful attention must be given to the soll sampling technique. |
would suggest taking a large number of samples from each pasture and
sampling to only a depth of 7-1/2 cm rather than the normal depth.

This will provide a more sensitive measure of changes in solli
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fertil 1ty at the surface where the greatest changes are anticlipated.

Another soll sampling problem results from the fact that animal
excreta Is most |lkely to be found concentrated In the vicinity of the
water and feed bunks. Therefore, It may be desirable to stratify each
pasture and sample It In thlrds or fourths In order to get a measure
of any dlfference In soll fertlllty caused by the location of the
water and feed bunks. Normally animals spend a greater portion of
thelr tIime In the vicinlity of the water and feed bunks which results
In a greater deposition of animal excreta In these areas of the
pastures. Obvlously this effect would be expected to be much smaller
at the lowest stocking rate.

| would suggest the usual soll analysis -- pH, P, and K. A
laboratory analyslis for N wlll be difficult. The best method to get
an estimation of the N status of the solls from the varlous pastures
may be a greenhouse experiment. Soll from each pasture should be
col lected from the top 7=1/2 cm and used In an experiment to study the
total dry matter production and N concentration of a grass grown on
each soll. The relative quantities of N removed from the solls of the
varlous stocking rates could easlly be calculated.

Ryegrass (Lollum), a cool-season grass, and sorghum, a warm—-season
grass, are excel lent grasses to use for thls purpose because of thelr
rap!d germination and vegetative growth. The cholce of specles wlll
depend on the season of the year In which the pot experiment Is
conducted. In fact, since this Is such a simple experiment It may be
advisable to conduct an experiment In the spring wlith ryegrass and

agaln In the summer w!th sorghum.
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The results of this study wili provide valuabie data to ald soll
analysis laboratories in making more accurate fertilizer recommen-

dations for pastures in the future.
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The Distribution of Excreta by Freely Grazing Cattle and Its Effect

on Pasture Fertility:

II. Effect of Returned Excreta on the

Residual Concentration of Some Fertilizer Elements'
R. G. Petersen, W. W. Woodhouse, Jr., and H. L. Lucas®

SYNOPSIS

Data indicate that freely grazing animals distribute
fertilizers inefficiendy, the degree varying with size of
the area effectively fertilized by each excretion and with
the rate of loss of each element after application. The
greatest benefit from excretal rerurn of such elements as
P and K appear to be under conditions of high stocking
rate and long periods . of grazing time. Reliable values
for such factors as effective area fertilizer per excretion
and rare of nutrient loss are needed to estimate the effect
of grazing animals on the fertility starus of a pasture.

T HE value of animal excreta in maintaining soil fertility
is well known and many studies on the effects of
mechanically applying the various types to the soil as fer-
tilizer supplements have been reported. Since around 75%%
of the nitrogen and phosphorus and from 80 to 909% of
the potassium consumed by grazing cattle normally passes
through the animal, the amount of fertilizer elements re-
turned in the excreta of cattle grazing productive pastures
is considerable. Little work has been reported on the effect
of the fertilizer so applied upon the fertility of pastures,
although some work has been done on the overall effect of
the grazing animal on the pasture sod. (4, 2)

! Contribution from the Departments of Agronomy and Experi-
menta| Statistics, North Carolina Agr. Exp. Sta., Raleigh, N. C.
Published with the approval of the Director as Paper No. 715 of
the Journal Series. The results reported in this paper are part of
a thesis submitted by the senior author in partial fulfliment of the
requirements for the Ph.D. degree at North Carolina State College,
Raleigh. Presented at the 1954 meetings of the American Society
of Agronomy, St. Paul. Minn. Received Feb. 13, 1956.

? Formerly Assistant Statistician, Department of Experimental
Statistics, North Carolina State College, now Station Statistician,
Oregon Agr. Exp. Sta,, Corvallis, Oreg.; Professor of Agronomy,
Department of Agronomy; and Professor of Statistics, Department
of Experimental Statistics, North Carolina Stare College, Raleigh.
The authors wish to express their appreciation to the American
Potash Institute for financial assistance during this investigaton.

_ Bearing more directly on this problem, Sears and his co-workers
in New Zealand (11) found in one experiment that yields were

materially increased by excreta returned by grazing sheep. How- :

ever, in another trial, at another location. (12) excretal retum
failed to increase total yields although seasonal distribution and
botanical composition were changed. The yield of wheat following
the sod was not affected. Watkin, in Great Britain. (15) in 2
similar trial, found increased growth from returned excreta where
liberal nitrogen fertilization was practiced, but failed to show am
material benefit from excreta where nitrogen fertilizer was omitzed.
The effect of the excreta returned by grazing cattle has apparently
.not been examined.

The study reported in this and the preceding paper (8) wus
designed to provide quantitative information og the discribution
of the fertilizer elements by grazing cattle and to predict the prob
able effect of this return upun the fertility status of :he pactu-r.
In order to characterize quantitatively the ¢ffect of anv soil amend-
ment upon residual fertility, one must know the quantity of the
amendment applied, its chemical composition, and the rate 1
which the applied elements are dissipated from the root zone. It
is also necessary to characterize the manner of application of the
amendment in both space and time.

The literature dealing with barnyard manure as a soil amend- .
ment indicates that mature cattle produce an average or 56 pounds .

of feces and 20 pounds of urine per animal daily (10. 5. 1. 7).
The chemical composition of fresh excreta mav vary with the com
position of the feed and with the age. condition, and size of tin
animal (10. 3). On the average, however. fresh cattle feces con-
tain 0.38%¢ N, 0.18% P:0s and 0.22¢: K.O. while fresh catus

urine contains approximately 1.106% N, 0.01¢% P:Os and 1.1%7
KO

In the preceding paper (8) it was estimated that cattle produ.:
an average of 12 defecations and 8 urinations per animal dai.
and that each defecation covers an area of 1 square foot whiec
each urination cove:ss an area of 3 square feer. With these ot
mates and with the preceding estimates of quantity and chemid-
composition. the rates of application per excretion of the e
fertilizer elements may be computed. (see table 1). .

The manner in which excreta are distributed. in space 2nd &=
by freely grazing cattle was described in the frst paper of 7
series (8). The empirical excretal frequency distribution defiie-
therein will be used in the present paper to describe the appi#
tion of fertilizer elements in the excreta of grazing cattle.

The relationship berween residual concentration in the rout 208
and time after application of fertilizer elements has received
attention of several investigators. Salter and Green (9). 10f ¢V
ample. found that the loss per unit time of nitrogen and n7sank
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Table 1.—Rate of application (pounds per acre per excretion
on the area covered) of the major fertilizer elements in
the individual excreta of grazing cartle,

Type of excretion
Element ) _
Feces | Urine
N e e 760 | 400
)L P 350 15
-G 440 420

carbon is proportional to the concentration of these elements in
the root zone of the soil. Data presented by Krantz et al. (6) indi-
cate a similar ratio between nitrogen loss and nitrogen concentra-
uon. Although no direct evidence is available, there are indications
that the instantaneous loss of potassium from the root zone is also
proportional to concentration (14). It would appear, therefore,
: that the assumption of an exponential relatioaship between residual
| fertilizer concentration and tume after application may be adequate
“for purposes of this investigation.

EXPERIMENTAL PROCEDURE

Estimates were computed for the proportions of the pasture
expected to be at various levels of residual nitrogen and potash
fertility 25 a result of excretal return. This required joint'consid-
.eration ot the rate of application per excretion of nitrogen and
potash, the quantitative characteristics of the time-space distribu.
‘don of excreta by freely grazing cattle, and a function describing
dze rate of loss of applied nitrogen and potash from the root zone
1 of the soil. - -

To compute these estimates, it was necessary to make several
ssumptions. It was assumed, first, that the rates of application of
the fertilizer elements in the individual excreta are those given in
; uble 1. To describe the application of the excreta by the grazing
attle it was assumed that each animal produces a defecation, cov-
enng an area of 1 square foot, every 2 hours, and a urination,
covering an area of 3 square feet, every 3 houss. It was also
ussumed that the change in the proportion of the pasture covered
by 0.1, 2, . . . excretions with increasing length of grazing
.period may be described by the empirical excretal frequency dis-
tribution derived in a previous paper (8). The grazing intensity
:w2s taken to be one cow per acre from April 1 to Nov. 1, with
no grazing occufring during the winter period between Nov. 1
ind April 1.

The residual concentration, C:, of a fertilizer element in the
oot zone of the soil beneath an excretion at any time, t was
obained from the relationship -

'C'___C.e-ur-n [1]

excretion. k is a constant proportional to the rate of loss of the
tlement from the root zone of the soil, T is the time at which
the excretion was deposited, and e is the base of the natural
logarithm.

The “Steady State™

Theoretically, if the rate of loss of a given nutrient from the
oot 20ne is proportional to its concentration, the residual fertility
of the soil underneath an excretion is affected for an infinite period
of ime following deposition. Actually, however, a point is reached,
“oner or later, at which the concentration of each element beaeath
4 excretion will have become so low as to have no further prac-
ual significance. Utilizing this fact, the concept of a "steady state™
Y15 adopted in this study to obviate the necessity of considering
uerely long and meaningless periods of time and insignificant
‘oncentrations of nutrients. For the purposes of this.study a
Steady state”” with respect to a given element is said to exist when
e concentration of that element in the root zone of the soil
under the first excretion deposited in the pasture falls below ‘a
¢l which can be expected to effectively contribute to the fer-
dlity of the pasture. This condition is called a “steady state” since
UEr this point is reached, for each new excretion deposited in the
Msture there will be an old excretion beneath which the fertilizer

i2 which ,Cs is the quantity of the element initially applied in the .

concentration has become negligible. Consequently, although the
deposition of new excreta continues, the number of effective
excreta becomes constant. In other words an equilibrium condition
for that element with respect to residual fertility produced by
excretal return will have been reached and will be maintained as
long as stocking rate and excretal return remain constant.

In this paper, a “steady state” for nitrogen is assumed to have
been reached when the residual concentration beneath the first
excretion has reached 10 pounds per acre and for potassium when
the concentration of this element falls to 20 pounds per acre.

Loss Rates of Nutrients Applied in Excreta

Data presented by Krantz et al. (6) indicate that in Indiana
applied nitrogen is lost from the root zone through leachiog,
absorption by plants, volatilization, etc., at the rate of about 40%
per month. At this loss rate, the soil under a urine spot receiving
nitrogen at the rate of 400 pounds per acre would still.cootain
over 80 pounds of nitrogen per acre at the end of the third moath.
Observations of numerous pasture experiments in North Carolina
lead to the conclusion that under the soil and climatic conditions
in this area, the loss rate is probably at least 40% per moath.
Even with rates of nitrogen of this order, single applications of
soluble nittogen do not appear to be effective bevond about 3
months. Sears (13) also, states that urine spots in New Zealand
pastures are evident for periods of only 2 to 3 months.

There appears to he little in the literature that would suggest
any specific figure for the loss rate of potash. Consequently, the
rate used was arrived at through the consideration of the general
knowledge available on the behavior of this element, together with
data cn rate of K ramcval and duration of response to applied
K from several pasture experiments in North Carolina. These seem
to indicate that around 109 per month is a realistic assumption
for the loss of potash in this area.

RESULTS

Expected Proportions of a Pasture at Various Levels of
Residual N and K Ferdlity as a Result
of Excretal Return

Using the “steady state” concept, the above assumptions
as to loss rate, and the assumptions previously given for
stocking rate, excretal return, etc.,, the proportions of a
pasture expected to contain in excess of various levels of
residual nitrogen and potash as a result of excretal return
have been computed. These are presented in table 2.

It is important to remember that the fertilizer concen-
trations given in table 2 represent only that fertilizer added
as excreta. They do not include fertilizer elements already
present in the soil at the time grazing began, supplemental
fertilizer applications, or N fixed by legumes. It should
also be noted that table 2 includes values for the end of the
grazing season, the beginning of the next grazing season,
and the average areas in excess of the indicated fertility
level. Since grazing is assumed to have been discontinued
from Nov. 1 to April 1, no excreta are added during the
winter while the loss of fertilizer elements may coatinue
through the winter.® Thus the relative area at a given level
of fertility will fluctuate from a maximum at the time the
cattle are removed in the fall to. a2 minimum at the time
they are replaced in the spring. The average represents a
value midway between these extremes.

It is apparent that, under the assumptions made in this
study, excreta returned by the grazing animal are very
ineffective in supplying nitrogen to the pasture as a whole.
The “steady state” for this element is reached in such a

*Jt was assumed. for simplicity and for lack of adequate data

‘on this point. that the loss rate is the same in winter as in summer.

Admittedly this may be incorrect. However. changing this to a
rate of 5% in winter, for example, does not cause a major change
in the end-resuit. :
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Table 2.—"Steady state”® proportions of 2 pasture (¢ of total area) expected to be in excess of various levels of N aad K.0

fertility as a result of

TS

OURNAL

i

excretal return.

Nitrogen

Potash

i [
Fertility level ! - —|
(Lbs. per acre) | End of graz- | At beginning ’ ; End of graz- | At beginning |
‘ ing season next season | Average ; ing season next season Average
‘ 1
t 7 7 \ c7 3
2 10 L 15793 6.48 | 11221 | % % L
2 200 LIIIIIIIITITIIIIIIIIINNE 14043 3.34 888 3717 30.03 33.60
2 40 e iaaaaaa \ 11.57 .81 6.24 i 30.39 27.00 28,7
2 60 el | 9.87 .31 5.09 29.12 20.25 24.08
2 B0 e ! 8.61 .31 4.46 ‘ 24.58 17.31 20.95
2 100, i 7.71 .04 3.88 20.65 16.57 18.61
2 125 . 6.60 —_ 3.30 17.87 14.13 16.00
2 150, . 3.79 —_— 2.90 f 16.92 : 12.48 14.70
P > T | 5.08 _— 2.54 ! 16.7 9.95 13.33
2 200 ... e ! 4.357 —_— 2.29 ; 16.00 6.79 i 11.40
2 230, e | 3.42 E— 1.71 12.44 2.54 | 7.47
2 300, e | 2.51 _— 1.26 9.38 1.32 5.35 i
2 350 e _ —_— 6.55 1.01 3.7
2 400, ... _ _ | 4.37 .49 * 2,33
2 450 ol b — o 1.86 .13 1.00 ;
2 500 ... i e ! 1.28 .13 .71
®* Tims required to reach ‘‘steady state’” is 8.3 months for N and 30 months for potassium

Table 3.—The relation of changes in stocking race to changes
in proportion of pasture area affected at “steady state.”

|
- | Area above 20 pounds
No. of mature animals per acre : residual K .0 per acre
i p
| from excretal return

1/ e l 12,875
L | 33.77%

short time, 8.5 months, that a2 maximum of only about
16% of the pasture can be expected to be affected to any
significant degree at ary one time. Even with potassium,
which is lost much more slowly, a maximum of about 37¢%
of the area can be expected to be at a residual level of 20
pounds of K.O per acre, or above, at the “steady state”,
L.e.. after 30 or more months of grazing.

1t should be emphasized at this point that:

(2) The results of this study apply directly only to areas
wheére these assumptions hold, i.e., for cattle on pastures in
soil and climatic areas similar to those in the humid eastern
United States.

(b) The same procedure could be used for any type
animal, in any soil and climatic region, provided that suit-
able information is available regarding the amount, com-
position, and distribution pattern of excreta and concern-
ing such things as erfective area covered per excretion and
loss rates.*

(¢) This procedure was designed to study the effect of
excreral return upon ferrility status. It has been pointed out

*One of the hypothetical distributions studied in the previous
paper might be used instead of the empirical distribution. This is
because the several distributions tend to give the same results as
the time required to reach “steady state’” decreases. In some trial
computations, the “non-over lap” function gave essentially the
same results as did the empirical distribution for nitrogen but not
for potassium. The Poisson distcibution. however, gave essentially
the same results as the empirical distribution for both nitrogen
and potassium. :

by Sears (11) and a number of others that excretal return,
under some conditions, may have a profound effect upon
such things as narural reseeding, botanical composition 1nd |
grazing habit which may in turn materially affect produc- .
tivity. Thus, the grazing animal may affect the productivity -
of the pasture either favorably or adversely without having |
made any direct change in the-fertility status of the pasture -
as a whole. |

DISCUSSION :
Stocking Rate |
_ A major factor in determining the fraction of the pasture |
area that will be affected by excretal return is the mean !
excretal density reached at the “steady state” point. This in |
turn s largely determined by the rate >f stocking. . ;
The point in time required to reach a “'steady state” for
a given element is fixed by the loss rate ror that element.
but the mean excretal density can vary widely dependin:
upon the number of animals grazing the pasture durin:
that period. Some idea of the effect of varying this facor
may be obtained from examining figure 1; that is, doubling !
the grazing intensity would have essentially the same effect
as halving the loss rate. A specific example is shown 1n
table 3.

.
TiMg REQUSES |

.
40 TO atTAan

i
‘sTEaor $7a%0 )

40 3% PER MONTNH 60 MCNTHS
10 % PEA MONTH 30 MONT=3

WONTM 1S WONTNS

30

20

PROPORTION (°4) OF PASTURL
EACEEDING INDICATED LEVEL

O 28 30 T3 100 200 300 400 300

K0 LEVEL (POUNDS PER  AChE) !

Fic. 1.—"Steady state” proportion of pasture expected to b:”:::,i
excess of various levels of residual K,O fertility assurming ‘3%
ous rates of loss (G per month) of KsO from root zone o1

BEST AVAILABLE COPY



AdOD 318V NUVYAY 1538

~-28-

PETERSEN ET AL.. EFFECT ON PASTURE FERTILITY OF EXCRETA BY FREELY GRAZING ANIMALS

Thus from the standpoint of the pasture as a whole, a
very low stocking rate will essentially prohibit excretal
reurn from having any material effect upon the residual
fertility of the pasture. On the other hand, where the pro-
ductivity of the sod would afford a very high carrying
capacity, excrezal return could, in time, have an important
emrect upon pascture fertility. This is in agreement with the
anding of Watkin (15) that with heavy N ferilization
aad. in turn. a heavy stocking rate, fecal return appeared
to increase productivity, while with no N fertilization and
1 lower stocking rate fecal return was ineffective.

Loss Rate

Since the time required to reach a "steady state” for any
given element is determined by the loss rate for that ele-
ment, this value has considerable significance. In order to
show the effect of changing this assumption, the residual

. potassium levels to be expected using three loss rates have

been computed and are presented in figure 1. All other
assumptions are as previously stated.

As might be expecred, cutting the loss rate in half (from
10 to 5%¢) materially improves the expected ‘ertilizer
eficiency of the element recurned in the excreta, with a
major change coming from the increased proportion of the

© area having moderate to low levels of residual fertility. In

rurn, doubling the assumed loss rate (from 106 to 205%)
sharply decreases the expected efficiency by decreasing the
area of .pasture under which the residual fertility is affected.

Obviously if the loss rate on potassium or any other fer-
tilizer element can be assumed to be 56 per month, or
even less, the picture in regard to excretal return by the
grazing animal as a factor in maintaining pasture fertility
becomes more optimistic. Examination of the limited evi-
dence at hand has led the writers to conclude that for the
conditions existing in North Carolina it would be unreal-
istic to assume a rate much lower than 10% for potassium
or 405% for nitrogen. This probably will not hold for other
soil and climatic regions, and this factor is certainly one
that should be taken into account in considering the appli-
cations of this study to conditions in other areas.

Effective Area per Excretion

The area acrually covered by an average excretion can be
determined with a fair degree of accuracy. The figures used
here ace believed to be quite adequate for this g:urposc.
However, it is recognized that the area effectively fertilized
by a single excretion is likely to be larger than that actually
covered, particularly with certain types of sods. The exten-
sion of roots, rhizomes. or stolons from plants external to
the excreta-covered area into that zone would have the
effect of increasing the area fertilized by a given excretion.
Also any lateral movement of fertilizer in the soil would
have the same effect. This would, at the same time, reduce
the concentration of fertilizer under the area affected by
tach excretion. An estimate of the effect of increasing the
tifective area per excretion may be obtained from figure 2.
The distribution of residual K.O is shown, for the effective
areas of 1 and 3 square feet for feces and urine, respec-
tively, and for areas 3 times as large, using a 5% loss rate.

It is evident that such a three-fold increase in effective
irea per excretion does change the expected efficiency of
the excreta in fertilizing the pasture as a whole, The pro-
portion of the area that remains unaffected at the “steady
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TIME REQUIRED
%0 10 ATTAIN
STEADY STATE

{: Fre.reces

[ e CRYVEITH 3 40 MONTHS

{l rr-reces

FYY - URINE 80 MONTHS

3o

PROPORTION ("4) OF PASTURE
EXCEEDING INDICAVED LEVEL

°
0 25 50 75 K00 200 300 400
"0 LEvEL (POUNDS PER ACRE)

Fig. 2.—"Sieady state” proportion of pasture expected to be in
excess of various levels of residual K:O fartility assursing dif-
ferent areas covered by individual excretions.

state” is decreased materially and at the same time the rela-
tive area at wastefully high levels of fertility is also de-
creased. The net result would appear to be a very substan-
tial overall increase in the efficiency of the excretal material
as a pasture fertilizer.

Unfortunately, the evidence in support of assuming the
effective area to be as much as 3 times that of the area
covered is not very strong. Observations made in connec-
tion with this study suggest that, in this region, the effec-
tive area is much nearer to the 1 and 3 square feet actually
covered by feces and urine than the 3 and 9 feet assumed
for this example. )

Sears (12) and others feel that earthworms are a major
factor in increasing the effective area per excretion. No
measurements of this kind were made in connection with
this study but continued observations led the authors to
conclude that earthworm activity in most pastures in this
region is so limited as to be of doubtful significance in this
respect. It is recognized that, under soil and climatic con-
ditions which are conducive to a large earthworm popula-
tion, these might conceivably effect a2 material improvement
in the distribution of fertilizers deposited in excreta.

Implications

On the basis of this study it appears that the grazing
animal is much less effective in maintaining the fertility
status of the average pasture, especially during the first few
years of grazing, than might be hoped for and perhaps less
than has often been assumed. On the other hand, with
pastures of high carrying capacity after grazing has con-
tinued for some time, the excretal return of such elements
as P and K, which are not too rapidly lost from the root
zone. may provide a substantial contribution to the total
fertility of the pasture. A disconcerting thought in this
regard is that it appears to be inevitable that in order to
take advantage of this contribution, it will be necessary to
accept a less than maximum yield from a considerable part
of the pasture. For example, if a certain pasture field is
known to require the addition of 100 pounds of K,O per
year to maintain optimum production, it can be calculated
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under the assumptions used here that the average level of
added K,O during the 7-month growing season is around
60 pounds per acre. Thus adding 100 pounds of K,O once
a year is roughly equivalent to adding, at frequent intervals,
an amount just sufficient to maintain the level of added
K.O at about 60 pounds per acre. Table 2 indicates that
excretal rerurn maintains about 25¢; of the area at this
level or above. Therefore, where no fertilizer potash is
added, 75% of the pasture area will be below the optimum
level and about 66%¢ at a zero applied (below 20 pounds)
potash level. If, on the other hand, one chose to supple-
ment excretal return by applying potash, something over
25¢¢ of the area would be over-fertilized and if the appli-
cation were less than 100 pounds, at least 63C¢ of the area
would still be underfertilized.

It does appear that the best possibility of cashing in on
the fertility value of excreta returned by the grazing animal
is on very high producing pastures. Then, if the sod could
be composed of plants with a reduced tendency toward
"luxury consumption” of fertilizer elements, and if natural
rainfall or irrigation practices could be such as to minimize
leaching losses, thus turther lowering the loss rate, the situ-
ation, envisioned by some, might be reached where a con-
siderable portion of the fertilizer constituents applied to a
pasture would function in a partially “closed cycle”, being
used over and over again. This situation may well exist on
pastures in some regions now, but evidently not in the
southeastern U.S.A.

In view of this maldistribution of fertilizer by grazing
cattle some of the attention that has been devoted to
mechanical scattering of feces spots is understandable from
a fertility standpoint. Unfortunately, this operation, to be
effective, would have to be performed at rather frequent
intervals (every few days or prior to rains or irrigation)
and could only be partially effective in the case of nitrogen
and potassium since about 55¢ of the former and 70%% of
the latter are contained in the urine. With most of the
phosphorus being in the feces, frequent breaking up of
manure spots might conceivably impreve the distribution of
this element. Of course, this practice has other possible
advantages not directly dependent upon fertility status of
the pasture as a whole.

The findings in this study would suggest that some of
the advantage of alternating pastures with crops, sometimes
referred to as “ley farming”, may involve a redistribution,

through plowing and cultivating, of nutrients applied by

the grazing animal. This would, in essence, increase the
effective area covered per excretion.

This study also tends to substantiate the belief, generally
held in many heavily populated areas of the world, that
soiling, together with careful conservation of the excretal
macerial, is a far more efficient method of handling green
forage than is grazing. That is, there is less waste of the
forage grown and much less waste of the fertility passing
through the animal, when the pasture is cut and fed to the
animal and the excreta returned to the soil mechanically,
. than where the whole process is left up to the animal.
Naturally, the efficiency of utilization of the fertilizer
nutrients not retained by the animal is very much depend.
ent upon the methods used to conserve and return them to
the soil. It would appear to merit consideration in any
region where fertilizers are very deficient or excessively
costly.

AGRONOMY JOURNAL

CONCLUSIONS AND SUMMARY

The purpose of this study was to evaluate the effect of
excretal return by the freely grazing animal upon the fer.
tility status of the pasture, utilizing data :mcjJ procedures
developed.in the preceding paper. The conclusions reacheq
are as follows:

It is evident from this study that freely grazing cauie
are inefficient distributors of fertilizers, applying wastefy])y
high rates on relatively small areas. The degree of :hi
inefhiciency does vary with the size of the area effectively
fertilized by each excretion and with the rate of Joss of
each element after it is applied to the soil. However i
long as the assumptions as to the proper values for these
two factors are kept within a reasonable range, the above
general conclusion appears to hold.

At high stocking rates, where grazing continues Jong
enough, and where an element (e.g., phosphorus) is jost
slowly enough, it would appear that maintenance fertiliza.
tion with that element might be adjusted downward, after
grazing has continued for several seasons, to allow for tha:
added by the grazing animal. This point seems to meri
further study.

At normal stocking rates, 2 mature cow per acre or
less, and with elements that are rapidly dissipated, such 1s
nitrogen, almost identical fertilization for a given level of
growth would appear to be required whether the sod is
grazed or mowed.

For nutrients, such as potassium, that are intermediice
as far as rate of loss is concerned, any allowance for that
returned under grazing should certainly be postponed until
grazing has continued for several seasons. Whether, or w0
what extent, adjustments should then be made in mainte-
nance application of this element should be determined by
what the optimum level of production is believed to be
and with further clarification of the loss rate for this ele-
ment under the particular soil and climatic conditions pre-
vailing.

The procedure described in this paper is believed w0
offer a means of pointing up the factors which determine
the effect of the grazing animal on pasture fertility. Where
reliable values are available for such factors as effective
area fertilized per excretion, and rate of loss of a particular
nutrient, this method can be used to estimate. the effect of
the grazing animal on the fertility status of a given pasture.
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APPENDIX

Mineral Analyses of Plant Samples

Samples 1A through 24C -- Corn Plants from Dr. Armando M. Ferreira,
IUTAD, Vila Real

Samples 1 through 823 -- Forage Crops from Dr. Nuno Moreira,
IUTAD, Vila Real
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WHOLE CORN PLANT SAMPLES
Provided by
Armando M. Ferreira
IUTAD == Vila Real
4 Replications

1981
Location A
1A 5 0 ‘
2
2A 5 ) 20
IA 5 20
4A 5 20
5A 5 40
6A 5 40
TA 5 40
8A 5 40
9A 10 20
10A 10 20
11A 10 20
12A 10 20
13A 10 40
14A 10 40
15A 10 40
16A 10 40
17A 15 20
18A 15 20
19A 15 20
20A 15 20
21A 15 40
22A 15 40
23A 15 40
24A 15 40
25A 20 20
26A 20 20
27A 20 20
28A 20 20
29A 20 40
30A 20 40
31A 20 40

32A 20 40



Locatlon B

1B
2B
3B

4B
5B
6B

7B
88
9B

108
118
12B

138
14B
15B

168
17B
18B

198
20B
21B

228

24B
Lng.ailg.n c

1C
2C
3C

4C
5C
6C

7C
8C
9C

10C
11C
12C

Ul Ul i

Ul v

10
10
10

10
10
10

15
15
15

15
15
15

20
20
20

20
20

Ul W\

(S IV N |

10
10
10

10
10
10

3 BRepllcations

20
20
20

40
40
40

20
20
20

40
40
40

20
20
20

40
40
40

20
20
20

40
40
40

20
20
20

40
40
20
20
20
40

40
40



Location C
13C
14C
15C

16C
17C
18C

19C
20C
21C

22C
23C
24C
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15
15
15

15
15
15

20
20
20

20
20
20

20
20
20

40
40
40

20
20
20

40
40
40



IMC PLANT TISSUE ANALYS!S REPORT

PAGE 1
02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERRELIRA 1A
SAMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB [D H3-5071-02
NUMBER XN xp XK XCA XMG MN FE cu ZN xS 8 ANA AL BA wr LOG-IN 01/18/83
------- T I T T e . COMPLEYED 02/14/83
0.00 0419 1,42 0.33 0.15 39 74 10 .71 0.00 10 0.00 93 4% 1.00
------------------ NOTE  VALUES NOTED BY & ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ===-—wmoc-o——moo———n
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0.08X% 0.04X 10PPM  25PP 5 PPM 10PPM SPPM  0.,01%  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.,00X 500PPM S00PP 100 PPM 100PPM 100PPM 0,50X 500PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S
TN

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 2

02/14/83
ACCDUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 2A
SAMPLE --PARTS PER MILL ION--- PPM PPM PPM  SAMPLE LAB 1D BA3-5071-03
NUMBER XN xP xK XCA %MG MN FE cu ZN xS ;] XNA AL 8A wT LOG-IN 01/18/83
------- ———— -—— mmme  cemms mmmee mmee eees acem —ee- ———— = mmmme meem cmem e—ee COMPLETED 02/14/83
0.00 0.21 1.07 0.37 0.15 1s 72 9 84 0.00 9 0.00 82 7 1.00
------------------ NOTE VALUES NDTED BY % ARE OUYSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —~--=-—-oo——oeeoo————

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP 5 PPM LOPPM 5PPM  0.01X 30PPM 5PPM
MAXIMUM [.00X 4.00X 2.00X SO0OPPM 5S00PP 100 PPM 100PPM 100PPM  0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABOURATORY
TERRE HAUTE, INDIANA 47808

S
<

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



ACCOUNT 061 RHYKERD DR C L - PURDUE

IMC PLANT TISSUE ANALYSIS REPORT

PAGE 3

M FERREIRA 3A

S AMPLE
NUMBER XN xpP xK XCA
""" T 0,00 0.20 1.00 0.30 0.15
R e L LS L P T NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P ca

MINIMUM 0.05X 0.,08X
MAXIMUM 1.00X &4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

<

//tz:,

02714783
~--PARTS PER MILLION--- PPM PPM
cuv ZN XS B XNA AL
9 70 0.00 8 0.00 86

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT
LIMITS FOR THE

STANDARD OUNE GRAM SAMPLE ARE AS FOLLOWS

FE cu IN 8 NA
25PP S PPM 10PPM SPPM  0.01X
S00PP 100 PPM 1L00PPM 1 O00OPPM  0.50X

INDICATED.

TERRE HAUTE,

LAB 1D 83-5071-04
LOG-1IN o1/18/83
COMPLETED 02/14/83

IMC AGRONOMIC SERVICES LABORATORY
INDLANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 4

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSFOMER A M FERREIRA 4A
SAMPLE ~-PARTS PER MILL ION-~- PPM PPM  PPM  SAMPLE LAB 10 83-5071-05
NUMBER XN xp XK XCA MG MN FE cu ZIN xS 8 XNA AL BA wT LOG-IN o1/18/83
———————— ——— ———— ——— ————- cmmmm mmem mmme mmee o ——— mm- ——e-- ———— mmem e COMPLETED 02/14/83
0.00 0.18 0.95 0.33 0,17 55 s8 7 62 0.00 6 0.00 69 4% 1.00

------------------ NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =—-=--~==-===--cooe—eomn
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT e CA MG MN FE cu ZN e NA AL BA

MINIMUM 0.05% 0,08X 0,04X% 1 0PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1.00X% 4.00X% 2.00Xx SO0PPM S500PP 100 PPM 100PPM 100PPM 0.,50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTEs INDIANA 478408

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S



IMC PLANT TISSUE ANALYS1S REPORT

PAGE S

02/14/83
ACCOUNT 061 RHYKERD DR € L - PURDUE CUSTOMER A M FERREIRA SA
SAMPLE --PARTS PER MILL 1ON--~- PPM PPM PPM  SAMPLE LAB ID 83-5071-06
NUMBER XN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wT LOG-IN 01/18/83
----- - -— —— T et e b Dy COMPLETED 02/14/83
0.00 0.16 0,89 0.30 0.12 49 147 6 58 0.00 6 0.00 118 4% 1,00
——————— ——————————— NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATED. --=-—-—=-s-—--o———aooo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.0BX - 0.04X% 10PPM 25pP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00% 4.,00X 2.00X S00PPM SO00PP 100 PPM 100PPM 100PPM 0.50% SO0PPM LOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 6

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 6A
S AMPL --PARTS PER MILL 10N--- PPM PPM  PPM  SAMPLE LAB ID 83-5071-07
NUMBER XN xP XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG- 1IN 01/18/83
------- —===  e===  cm—e mmmes memee emmm mmm= mmee meme mmm= o= mme—e mmme mmee —eee COMPLETED 02/14/83
0.00 0419 1.14 0429 0,14 60 99 7 78 0.00 7 0.00 96 4% 1,00

------------------ NOTE VALUES NOTED BY ¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe =-~=-v—cer—ceccconn—
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

EL EME NT P CA MG MN FE cuv ZN a8 NA AL BA
MINIMUM 0.05X 0.08Xx 0.04X% 10PPM 25pPP S PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1.,00X 4.00X 2.00X SO0OPPM SOOPP 100 PPM  100PPM 100PPM 0.S0X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
N

vt

o



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 7
02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FLRREIRA TA
SAMPLE -~PARTS PER MILLION-~-- PPM PPM  PPM  SAMPLE LAB ID 83-5071-08
NUMBER XN xP XK XCA XMG MN FE cu ZN xS B XNA AL BA wr LOG-IN 0L/18/83
----- - ———— —— D S I L S e e COMPLETED 02/14/83
0.00 0.15 0.81 0.34 0.13 56 132 6 $9  0.00 6 0.00 101 3% 1.00

----------- ~-===== NOTE VALUES NOTED 8Y & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -~----—=--~=ecr—ce—-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN B NA AL BA

MINIMUM 0.,05%X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00Xx 2.00X 500PPM SOOPP 100 PPM 100PPM  100PPM  0.50X SO0OPPM 100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

AN

-



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA
0.00 0.16 0,96 0.28
----------- --—=--- NOTE VALUES NOTED BY
ACCURACY
ELEMENY P CA
MINIMUM 0.05% 0.08X
MAXIMUM 1.00% 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
IS
*r;c)

IMC PLANT TISSUE ANALYSIS REPORT
02/14/783

--PARTS PER MILL ION--~- PPM PPM
XMG MN FE cu N x5 =] XNA AL
015 62 102 7 58 0.00 6 0.00 100

¥ ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG

MN FE cv N 8 NA
0.04% 1LOPPM 25pPP S PPM 10PPM SPPM  0.01X
2.00X 500PPM SO00PP 100 PPM 100PPM 100PPM 0.50X%

PAGE 8
CUSTOMER A M FERREIRA B8A
PPM  SAMPLE LAB ID B3-5071-10
BA wrt LOG-IN 01/18/83
——— —e—- COMPLETED 02/14/83
3% 1.00
INDICATED. —=---c--e—mmemme oo
AL A
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, INODIANA 47308



IMC PLANT

TISSUE ANALYSIS REPORTY

PAGE 9

A M FERREIRA

LAB
LOG-IN

iD B3-5071-11
01/18/83

CUMPLETED Q2/14/83

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
S AMPLE --PARTS PER MILLION--- PPM PPM PPM  SAMPLE
NUMBER XN xpP XK XCA XMG MN FE cu ZN xS B XNA AL B8A wY
0.00 O.18 1.07 0.34 0.15 62 67 8 [4-) 0.00 a 0.00 83 4% 1.00
e ———————— NOTE VALUES NOTED BY #* ARE ODUISIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 8 NA AL B8A
MINIMUM 0.05X 0.08X 0,04X 10PPM 25ppP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4,00X 2,00X S00PPM SOOPP 100 PPM 100PPM 100PPM  0.50X% SO0OPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABURATORY

TERRE HAUTE.,

INDI ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 10

02/14/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 10A
SAMPLE -~PARTS PER MILL ION-~- PPM PPM  PPM  SAMPLE LAB [ID 83-5071-12
NUMBER XN xP XK XCA MG MN FE cu ZN xS 8 XANA AL BA wT LOG-IN 01/18/83
------- ——— -——— —===  mmea-  me-e- —me- —ee- mome moeo sm—e s —=—w— === mme— ——eo COMPLETED 02/14/83

0.00 0.17 0.86 0.36 0,15 63 57 6 72 0.00 8 0.00 69 S 1.00
L
----------- ~m===== NOTE VALUES NOTED BY % ARE OUTSIDE FTHE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, —~---—==-—ccmeocooon

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0,05X 0,08X 0.04X 10PPM 25PP S5 PPM 10PPM S5PPM 0,01% 30PPM SPPM
MAXIMUM 1.00X 4.00% 2.00X SO00PPM S00PP 100 PPM 100PPM  100PPM  0,50X SO00PPM 100PPM

IMC AGRUNOMIC SERVICES LABORATOURY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

—



IMC PLANT TISSUE ANALYSIS REPORT PAGE 1
02714783
ACCOUNT 061 RHYKERD DR € L - PURDUE ‘ CUSTOMER A M FERREIRA 1A
S AMPLE ~-PARTS PER MILLION--- PPM PPM  PPM SAMPLE LAB ID 83-5071-13
NUMBER XN xP XK XCA xXMG MN FE cu ZN xS 8 XNA AL BA wv LOG-IN 01/18/83
------- el e T COMPLETED 02/164/83
0.00 0.15 0.86 0.31 0.17 50 56 7 63  0.00 6 a.00 73 4% 1.00
------------------ NOTE  VALUES NDTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs --——=--=-=———=-—co-——me
ACCURACY LIMITS FDR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08X% 0,04% 10PPM  25PP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM S5S00PP 100 PPM [00PPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
:l{\

",

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, INDJANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE
TTTSAMBLE T T T o AR TS PER MILLION-—-  __ PeM __ pem
NUMBER XN xpP XK XCA XMG MN FE cu IZN XS 8 XNA AL
"""" 0.00 0.14 1,08 ©0.29 0.16 S7 69 5 43 0.00 6  0.00 80

CUSTOMER

------------------ NOTE VALUES NOTED 8Y ¥ ARE OUYSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHYT INDICATED.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cuU IN 8 NA
MINIMUM  0.05X 0.0BX 0,04X% 10PPM 25PP S PPM 10PPM SPPM  0.01X
MAXIMUM [.00X 4.,00Xx 2.00X 500PPM SOOPP 100 PPM 1LOOPPM 100PPM  0.,50%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
I

-~

AL BA
30PPM SPPM
SO0OPPM 100PPM

[MC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.,

A M FERREIRA

LAB ID
LOG-IN

INDI ANA

PAGE

83~-5071-14
o1/18/83
COMPLETED 02/14/83

47808

12A



IMC PLANT TISSUE ANALYSIS REPORT PAGE 13

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 13A
SAMPLE —-PARTS PER MILLION--- PPM PPM  PPM SAMPLE LAB ID 83-5071-15
NUMBER %N xP xK XCA XMG MN FE cu ZN xS B XNA AL BA wT LOG-IN 01/18/83
------- -— ——- b T in T R B e e T e COMPLETED 02/14/83
0.00 0.15 0,79 0.29 0.14 s 79 6 43 0.00 s 0.00 105 3% 1.00

—===---=-——------- NOTE VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., ==--——==-——=-c--—o———.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cuU IN B NA AL BA
MINIMUM 0.,05X 0.08X 0,04X% 10PPM 25PP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.,00X 2,00X SOOPPM 500PP 100 PPM I00OPPM 100PPM 0.50X SO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
‘\"V-\

M.
N

g



IMC PLANT TISSUE ANALYSIS REPDRT PAGE 14

02/14/83 .
3
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 14A
S AMPLE ~=PARTS PER MILL ION--- PPM PPM PPM  SAMPLE LAB ID 83-5071-16
NUMBER XN xp XK XCA AMG MN FE cu N xS 8 XNA AL BA wt LOG-IN 01/18/83
————— - _— —_—— R o R et T m—mm eme ——eee ———e mmem —meo COMPLETED 02/14/83
0.00 0.18 0.79 0.31 0.15 53 86 8 66 0.00 6 0.00 148 4% 1,00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FDR THE SAMPLE WEIGHT INDICATED. =~=—m=-=mm--o-———ooon
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT e CA MG MN FE cv ZN a NA AL B8A
MINIMUM 0,05X 0.08% 0.04% 10PPM  25pP 5 PPM  10PPM 5PPM  0.01%X  30PPM SPPM
MAXIMUM 1.00%X 4.00X 2.00%X S00PPM SOOPP 100 PPM  100PPM 100PPM  0.50X SOOPPM  100PPM

IMC AGRONOMIC SERVICES LABURATUORY
TERRE HAUTE, INDIANA 476808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

L

P st



IMC PLANT TISSUE ANALYSIS REPORT PAGE 15
02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 15A .
SAMPLE ~-~PARTS PER MILL [ON~--~ PPM PPM PPM  SAMPLE LAB ID 83-5071-18
NUMBER N %P xK XCA xXMG MN FE cu IN XS B XNA AL BA wT LOG-IN 01/18/83
------- ———— ———— ———e mmmme mmece mmee meme meee ———— ———— —-- Bt I e T COMPLETED 02/14/83
0.00 O.14 0.88 0.43 0.19 60 113 7 59 0.00 7 0.00 151 5 1.00
------------------ NOTE VALUES NDTED BY % ARE OUTSIDE THE ACCURACY LIMITS FDR THE SAMPLE WEIGHT INDICATED, ~=~—--—ccccecmonacax
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P caA’ MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.,05X 0.08X 0.04X% LOPPM 25pp 5 PPM 10PPM SPPM 0.01X 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X SO00PPM S00PP (00 PPM (OOPPM 100PPM 0,50X SO00PPM 100PPM
IMC AGRONOMIC SERVICES LABORATOURY
TERRE HAUTE, INDIANA 47808
—_

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT PAGE 16
02/14/83
ACCOUNY 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 16A
SAM;CE ~=~PARTS PER MILL 1ON--- PPM PPM PPM  SAMPLE LAB 1D B83-5071-19
NUMBER XN xpP %K XCA XMG MN FE cu ZN xS a XNA AL BA WY LOG-IN o1L/18/83
——————— ———— ———— ———— w—e——— mmm—-  mmee ceee  asee e-———- ———— e em—-— At I D COMPLETED 0O2/14/83
0.00 Oe.14 0.83 0.30 O0.14 a7 73 S 43 0.00 S 0,00 116 3% 1.00
e - — e ———— ~-= NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED:e ~~=~--—=mc=—-roccecwo-—-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu N a NA AL BA
MINIMUM 0.05X% 0.08X 0.048X 1OPPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X S500PPM S500PP 100 PPM 100PPM 1L0OPPM  0.50X SO00PPM LOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
-

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORY
02/14/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER N xP xK zCA
0.00 0.19 1.09 0.40
——————— ~———m————e- NOTE  VALUES NOTED BY
EL EME NT P ca
MINIMUM 0.05X 0.08X
MAXIMUM 1,00X 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
~

Pl

--PARTS PER MILLION--- PPM
XMG MN FE cu ZN XS a
0.18 63 a6 8 78 0.00 10

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cv IN
0.04X% 10PPM 25PP S PPM 10PPM
2.00% S00PPM SO0OPP 100 PPM 100PPM

8
SPPM
100PPM

NA
0.01X
0.50X%

PAGE 17
CUSTOGMER A M FERREIRA 17A
PPM  SAMPLE LAB ID 83-5071-20
BA Wt LOG-IN 01/18/83
——me e CUMPLETED 02/164/83
6 1.00
INDICATED. ==—--—-mo-—mcmmmomo
AL 8A
30PPM 5PPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABORATOURY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 18

02714783
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 18A
SAMPLE --PARTS PER MILL ION-—- PPM PPM  PPM SAMPLE LAB 1D 83-5071-21
NUMBER XN xpP XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/18/83
c————— ———— - ———— memme amee- == emc- aces mme- ———— eem —eeee e T COMPLETED 02/14/83
0.00 0416 0.77 0.36 0.19 65 71 7 68 0.00 7 0.00 119 % 1,00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe =--—------c-—oemouao

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.,05X 0.08X 0.04X 10PPM 25pPP S PPM L0PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM S00PP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LLABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
=



ACCOUNT 061 RHYKERD DR C L - PURDUE

SAMPLE -

NUMBER XN xp XK XCA XMG
0.00 0«17 1.43 0.34 0.16
e NOTE  VALUES NOTED BY

ACCURACY

ELEMENT P CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.00X 4.00Xx

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

LIMITS FOR THE

PAGE 19

CUSTOMER A M FERRELRA 19A

—=PARTS PER MILLION-~--

PPM PPM  SAMPLE LAB D B83-5071-22
AL BA wT LOG-IN ot1/18/83

———— ———— ,——— COMPLETED 02/14/83
155 4ac 1,00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs —--—=-----———-—c--—w--
STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

NA AL BA
0.01X 30PPM SPPM
0.50X 5S500PPM 100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, [INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 20

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 20A
SAMPLE --PARTS PER MJLL10ON--- PPM PPM  PPM  SAMPLE LAB 10 83-5071-23
NUMBER XN xP xK XCA XMG MN FE cu ZN XS ;] XNA AL 8A wT LOG-IN 01/18/83
------- e L T T T, COMPLETED 02/14/83
0.00 0.16 0.81 0.43 0,22 66 109 5 61 0.00 7 0.00 147 4% 1.00

---------------- -= NOTE VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WELGHT INDICATED. ~=--—==-ce---mc—ocoeum—a——
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cuU IN B NA AL BA

MINIMUM 0.,05X 0.08x 0,04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2,00X S00PPM S00PP 100 PPM 100PPM 1 00PPM 0.,50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, I[NDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
S



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 21

02/14/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 21A
S AMPLE -~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5071-24
NUMBER XN xP xK XCA XMG MN FE cu ZN %5 B XNA AL B8A wT LOG-1IH 01/18/83
------- e e e o COMPLETED 02/14/83
0,00 0.14 0e73 0.29 0,13 42 71 6 46  0.00 6 0.00 119 4% 1.00
e Tt --~~ NOTE VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHF INDICATEDs —--~~———--=---——cooo—o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN B NA AL 8A
MINIMUM 0.05% 0.08X 0.,04% 10PPM  2SPP S PPM 10PPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00% &4.00X 2.00X SOOPPM 5S00PP 100 PPM 100PPM 100PPM 0.50X 500PPM LOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

P

e
~ -

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT

FE

TLISSUE AHALYSLES g
gl3son/703
R ML TON- -~ PP M
(aV) r4y x4 0 %“NA AL
3% 29 0.00 n N0.01 150

CUSTOMER

PiM
0OA

12

SAMPLE

wT

1.00

NAGE 1

A M FFRQIICINA 22A

LAD 10 B83-5072-02
LOG-1H Ql/718/70 %
COMIPPLETED 0272578

ACCOUNT 0061 RHYKERD DR C L - PURDUE -
SAMPLE
NUMBER XN xP XK XCA
0.00 0.18 1.08 0.31
—————————————————— NOTE VALUES NOTED BgY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.00X 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

& ARE

LIMITS FOR

MG
0.04x
2.00X%

DUTSIDE
THE
MN

10PPM
S00PIPM

THE ACCURACY LIMITS FOR THU
STANDARD OME GRAM SAMPLE ARE AS FOLLOWS

FE cu ZN n NA
25pPP S PPM 10PPM SPPM 0.01%
soopPp 100 PiI'M 100PPM 100PI'M 0.50%

SAMPLE WEIGHT

IND

AL
3oPPM
500PPM

1CATED,

BA
SPPM
100PPM

I(MC AGRONOMIC

TERRF

HAUTE .

SERVICUS LAQDRATORY
IND I ANA ATH0R



IMC PLANT TISSUE AMALYSLES REPNR) PAGE 2

03708783
ACCOUNT 061 RHYKERD DR C L - PURDUE ' CUSTOMER A M ITRRETRA 23A
SAMPLE --PARTS PER MILLION--- PPM PPM PPM SAMPLE 1LAR 1D B83-5072-0)
NUMBER XN %P XK %XCA XMG MN FE cu N xS a XHA AL A wrt LOG-1IN o1/18/83
—————— —_— ———- T —mm= mmm eeee- e et CUMPLLETED 02/725/1)
0.00 0.15 1.02 0.26 0.22 a4 95 3z 27 0.00 6 0.0t 16 10 1.00

—————————————————— NOTE  VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR 1€ SAMPLE WEIGMT INDICATED. —---—s-ro———moee o
ACCURACY LIMITS FOR THE STANDARD MINE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu IN 4] NA AL BA
MINIMUM 0.05% 0.08X 0.048x% 10PPM 25pPP 5 PPM 10PPM S5PPM 0.01X 3J0PPM 5PPM
MAXIMUM 1 .00% 5.00X% 2.00X SOO0PPM s00PP 100 PPM 100PPM 100PPM 0.50% S00PPM 100PPM

IMC AGRONOMIC SERVICKES LABORATONY
TERRE MHAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

oo
e



IMC PLANT TISSUE AMALYSIS RFPORT PAGE 3
03/08/03
ACCOUNT 061 RUYKERD DR C L - PURNUE CUSYOMER A M FLRREIRA 24A
SAMPLE ~~PARTS PER MILLION-~-~ reM eeM POM SAMPLE t.AB 1D A3-5072-04
NUMBER XN xPp XK XCA AMG MN FE cu 7N x5 n XNA AL 0a wr LOG=-1IN o1/18/n3
------- ——— ---- T e L I e L ———— - mmems mmem mees e COMPLETED 02/25/03
0.00 0.15 f.18 0.35 0.24 44 96 3 19 0.00 9 0.01 111 12 1.00
—————————————————— NDTE VALUES NOTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR TIHE SAMPLE WEITGHT INDICATFDe —=--=----mmocmooo oo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE A5 FOLLUWS
ELEMENT P CA MG MN FE cu N 0 MA AL A
MINIMUM 0.05X 0.08X 0.04X% 10PPM 25pp 5 PPM 10PPM SPPM 0,01 X 30P0M SPPM
MAXIMUM | ,00X 4,00X 2.,00% S00PPM  S00PP 100 PPM  L100PPM | QOPPPM  0,50X  SO0PPM  [00PDM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LANDRATORY
TERRE HAUTE, INDIANA ATEOON



tMC PLANT TISSUE ANALYSIS RFPORT

PAGE 4

A M FERIRFINRA 295A

A3-5072-05
ol/18/83

LAN
LOG-IN
COMPLETED 02/725/70n3

D

03708783
ACCQOUNT 061 RHYKFRD OR C L - PURDUE . CUSTOMER
S AMPLE ~~PARTS PER MILLION--- PPM PPM PPM SAMPLE
NUMDER XN xpP XK XCA XMG MN FE cy IN XS a XNA AL NA wv
0.00 0.18 1.11 0.30 0.22 58 90 L2 24 0.00 a8 0.01 107 a 1.00
ikt NOTE VALUES NOTED BY “ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [INDICATED.
ACCURACY LIMITS FOR THEE STANDARD ONE GRAM SAMPLE ARE AS FULLOWS
ELEMENT P CA MG MN FE cv ZN 3] NA AL BA
MINIMUM 0.05X 0.08x 0.04x 1O0PPM 25pPP S PPM 10PPM SPPM 0.012% 30PPM SPPM
MA X [ MUM 1.00x%x 4.,00% 2.00X SOOPPM 500pPP 100 PPM 100PPM 1 00PPM 0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONUOMIC
TERRE HAUTE,

SERVICES LADURATORY
INOTANA 476000



CUSTOMER

PPM SAMPLE
BA wT
7 .00

INDICATED.

PAGE

A M ItRIREINA 26A

LAY 1D
LOG-1IN
COMPLELED 02/725/78)

831-5072-06
o1/18/683

IMC PLANT TISSUL ANALYSLIS REPURT
a3s08/n)3
ACCOUNTY G611 RHYKERD DR C L - PURDUE .
SAMPLE --PARTS PER MILLION--- PrrM PI*M
NUMOER XN xp XK XCA XMG MM FE cy IN xS 8 XNA AL
0.00 0.16 1.39 0.29 0.18 73 91 42 246 0.00 n 0.01 106
"""""""""""" NOTE VALUES NOTED By L ARE OUTSIDE THE ACCURACY LIMITS FUOR THF SAMPLF WELIGHT
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOUOLLOWS
ELEMENT P CA MG MN FE cu IN 4] MA
MINIMUM 0.05% 0.08X 0.04X% LOPPM 25pp S PPM LUPPM SPPM 0.01X
MA X TMUM 1.00% 4.00X% 2.00% S500PPM 500PP 100 PPM 100PPM 100PPM 0.50x%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

AL . A
J0PPM SPYM
So00PPM 100PPM

TMC AGRONOMIC
TERRE HAUTE

LABURATORY
aronyg

SEAVICES
INDLANA



IMC PLANT T!SSUE ANALYSIS REPORT

PAGE 6

02/25/83 .
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 27A
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5072-07
NUMBER XN P XK XCA xMG MN FE cu N XS 8 XNA AL BA wT LOG-IN 01/18/83
------- ———- ——==  eme= meeee mmmee mmes mmme mme- —meo ———— ——— —mme= mmee —mem e COMPLETED 02/25/83
0.00 0.16 0,98 0.32 0.24 a8 221 8% 24 0.00 7 0.01 169 9 1.00
------------------ NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, ~-------=-=w-=—=——o—o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN NA AL BA
MINIMUM 0.05X 0.08X% 0.04% 10PPM  25pp 5 PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1.,00X% 4.00X 2.00X SOOPPM SOOPP |00 PPM 100PPM 100PPM 0.50X 5S00PPM  100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LLABORATURY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 7

02/25/83
ACCOUNT 061 RHYKERD DR C L = PURDUE CUSTOMER A M FERREIRA 2BA
S AMPLE ~=PARTS PER MILLION~-- PPM PPM  PPM  SAMPLE LAB 10 83-5072-08
NUMBER XN xP XK XCA XMG MN FE cu ZN XS ] XNA AL BA wi LUG~IN 01/18/83
------- —— I e T D et e COMPLETED 02/25/83
0.00 0.16 0.91 0.26 0.20 43 182 4% 27  0.00 6 0.01 141 8 1.00
------------------ NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WE{GHT INDICATED. ==--=-mc———mcom—awamn
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN e NA AL BA
MINIMUM 0.05% 0.0BX 0.04% 10PPM  2SPP 5 PPM 10 PPM 5PPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00% 2.00% SO00PPM SO00PP 100 PPM 100PPM 1 00PPM 0.50X 500PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

{MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

02725783

PAGE 8

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERRE[RA 29A
S AMPLE ~-PARTS PER MILL ION--~- PPM PPM  PPM SAMPLE LAB ID 83-5072-10
NUMBER XN xpP XK XCA XMG MN FE cvu ZN xS 8 XNA AL B8A wr LOG-IN 01/18/83

------- -——— mme= emee cmm—— memee cmes mmem mmee —eee —m—= s mmmee mmee mmem eeee COMPLETED 02/25/83
0.00 0.17 0.86 0.26 0.21 43 205 4% 27 0.00 6 0,01 163 7 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-=-—=--m——o—mcao—nn
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL E ME NT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0,05% 0.08X 0.04X 10PPM  25PP S PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00% 2.00X SOOPPM SO00PP 100 PPM 100PPM |00PPM 0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e
ft

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



ACCOUNT 061 RHYKERD DR C L ~ PURDUE
S AMPLE
NUMBER XN xP xK XCA
0.00 0.16 1.02 0.31
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P ca
MINIMUM 0.,05% 0.08%
MAXIMUM [.00X 4,00X%

IMC PLANT TISSUE ANALYSIS REPORT
02725783

MN cu

-

3%

FE

107

ZN

22

XS 8

0.00 9

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu N
0.04% 10PPM 25PP S PPM 10PPM
2.00X S00PPM  500PP 100 PPM 100PPM

ISTERNATIONAL MINERALS & CHEMICAL CORPORATION

N

=)
SPPM
100 PPM

NA
0«.01X%
0.50%

PAGE 9
CUSTOMER A M FERREIRA 30A
PPM  SAMPLE LAB ID B3-5072-11
BA wT LOG-IN o1/718/83
Tme— me—— COMPLETED 02/25/83
9 1.00

AL BA
30PPM SPPM
500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTE, INDIANA 47808



IMC PLANT TI1SSUE ANALYS1S REPORT

PAGE 10

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 31A
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5072-12
NUMBER XN %P %K XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/18/83
------- —=-=  —=m==  —e—cs  sec—e  mmeee cees mm=e mmmm mmee mmme o= —emee em—m —mem —eee COMPLETED 02/25/83
0.00 0.21 1.13 0,38 0,22 s8 96 4% 28 0.00 10 0.01 130 12 1.00
------------------ NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., ------==os-—w--oa——-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0,08% 0.04X% 10PPM  25PP S PpPM 10PPM SPPM  0.01X%  30PPM SPPM
MAXIMUM 1,00X 4.00X 2,00% SO00PPM S00PP 100 PPM [00PPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

~\

f\
AR

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 1

02725783
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 32A
SAMPLE ~--PARTS PER MILL ION=-=-~- PPM PPM PPM  SAMPLE LAB ID 83-5072-13
NUMBER XN xP xK XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/18/83
------- -———— -—— mmm= memem mmeem emee ommm cmee ooeo -———— --- —mm—m mm—m mmee e COMPLETED 02/25/83
0.00 0.19 1.41 0,32 0.20 72 104 4% 28 0.00 10 0.01 139 8 1.00

------------------ NOTE VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs =------——~weecemeeer—=—
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu N B NA AL BA
MINIMUM 0,05X 0.08X 0.,04% LOPPM 25pPP S PPM 10PPM SPPM  0,01X J0PPM SPPM
MAXIMUM 1.,00X 4.00X 2,00X SOOPPM S00PP 100 PPM 100 PPM 100PPM  0.50% 500PPM 100 PPM

IMC AGRONDMIC SERVICES LABORATURY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

BN
=



IMC PLANT TISSUE ANALYSIS REPORT

PAGE

A M FERREIRA

LAB 1O
LOG-IN

83-5072-14
01/18s83
COMPLETED 02725783

02725783
ACCOUNT 061 RHYKERD DR C L -~ PURDUE
TTsameLe L TTTTToomTmImmmmmmmmTTn CIPARTS PER MILLION--- pEM PPM  PPM  SAMPLE  LAB 1D 83-5072-14
NUMBER XN xpP XK XCA XMG MN FE cu ZN XS 8 XNA AL
""""" 0.00 0.12 0.66 0.23 0.17 39 210 3% 111%# 0.00 5 0,01 293

------------------ NOTE  VALUES NOTED BY %
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN
MINIMUM 0,05X 0.08X 0.,04%X 10PPM
MAXIMUM 1.00% 4.00X 2.00X SOO0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-
AN

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu N B NA
25PP S PPM 10PPM SPPM  0.01X
S00PP 100 PPM 100PPM 100PPM 0,50%

CUS TOMER
PPM  SAMPLE
aa wT
8 1.00

ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATED.

AL BA
30PPM SPPM
500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE,

INDI ANA

478048



IMC PLANT TISSUE ANALYSIS REPORT PAGE 13
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 28
SAMPL E --PARTS PER MILL [ON--- PPM PPM  PPM  SAMPLE LAB 10 83-5072-15
NUMBER xN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wr LOG-IN 01/18/83
——————— ——— -—-- O cs-ms me-e emee meme meee ———— eee eeeee COMPLETED 02/25/83
0.00 0.17 0.95 0.27 0.21 57 149 3% 29  0.00 s 0.06 209 13 1,00
e e L TP NOTE  VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ==--—-=---meom-ooooo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P ca MG MN FE cu ZN NA AL B8A
MINIMUM 0.05X 0.08X 0,04X 10PPM  25PP 5 PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1.00X 4,00X 2.00X SO00PPM SO0O0PP 100 PPM 100PPM 100PPM 0,.,50X S500PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
-\

ey

-

IMC AGRONOMIC SERVICES LABORATOURY
TERRE HAUTE, [NDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 14

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 38
S AMPLE —-PARTS PER MILL [ON-~- PPM PPN PPM  SAMPLE LAB ID 83-5072-16
NUMBER xN xP %K XCA MG MN FE cu ZN %S 8 XNA AL BA wT LOG-IN o1/18/83
------- vm~=  ====  mm-= m——e- mmmeo mess so== mmee em-e me-— mmm mmmem meee ———e —eee CUMPLETED 02/25/83
0.00 0.27 1.56 0.35 0.17 70 225 7 S0  0.00 10 0.01 132 9 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =-===s=~mm-eoa—a———-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELE ME NT P cA MG MN FE cy N 8 NA AL BA
MINIMUM 0.05% 0.08% 0.04X I10PPM  25pPP S PPM 10PPM SPPM  0.01X%  30PPM SPPM
§ MAXTMUM [.00% 64.00% 2.00X SO00PPM SOOPP 100 PPM 100PPM 100PPM 0.50% 500PPM 100PPM
~ ILMC AGRONOMIC SERVICES LABORATORY
P TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT PAGE 15

02/25/83
ACCOUNT 061 RHYKERD DR C L =~ PURDUE CUSTOMER A M FERREIRA 48
S AMPL E --PARTS PER MILLION-~- PPM . PPM  PPM SAMPLE LAB ID 83-5072-18
NUMBER %N xp XK XCA XMG MN FE cu ZN xs B XNA AL B8A wT LOG-IN 01/18/83
------- === m=== mmm= —emms mmm—e mm=- —o-e —ome Sees moos mee mmmee mme— mee— oo COMPLETED 02/25/83
0.00 0.26 1.39 0.33 0.18 64 211 7 56  0.00 9 0.01 158 9 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs =—=--~---c--—-eme—non
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu IN B NA AL BA
MINIMUM  0,05X 0.08X 0.04X% 10PPM 25pP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAX IMUM 1.00X 4,00 2,00X SO00PPM S5S00PP 100 PPM 100PPM 100PPM  0,50X SO00PPM 100PPM

{MC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
o=
[



ACCOUNT 061 RHYKERD DR C L = PURDUE

IMC PLANT TISSUE ANALYSIS REPORT

PAGE 16

CUSTOMER A M FERREIRA 5SB

SAMPLE

NUMBER XN xP XK XCA XMG

0.00 0.27 1.48 0433 Oel?7

------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEME NT e ca

MINIMUM 0.05X%X 0.08%
MAXIMUM 1.00xXx 4.00x

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

LIMITS FOR THE

02725783
~-PARTS PER MILLION--- PPM PPM
cu ZN xS B XNA AL

L4 93 0.00 9 0.01 147

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu ZN 8 NA
25pPP S PPM LOPPM S5PPM 0.01X%
S500PP 100 PPM 1L00PPM 100PPM  0,50%

PPM  SAMPLE LAB ID 83-5072-19
BA w7 LOG-IN ois18/83

CUMPLETED 02725783
9 1.00

ARE OQUTSIDE THME ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. --—-----------—ceeeow-

AL BA
30PPM SPPM
S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATURY

TERRE HAUTE. [INDIANA 47808



IMC PLANT TISSUE ANALYSL1S REPORT PAGE 17

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 68
S AMPLE ~-PARTS PER MILLION--- PPM PPM PPM  SAMPLE LAB ID 8131-5072-20
NUMBER xN %P XK %XCA XMG MN FE cu ZN xS ;] XNA AL B8A wT LOG-IN oL/18/83
------- ———— ——- m—ee  mmmee mmmee meoe mmee meee e ———— e et T CUMPLETED 02/25/83
0.00 0.23 1.20 0.30 0.16 58 75 5 31 0.00 6 0.01 90 9 1.00

------------------ NOTE  VALUES NOTED By 2 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., =-=-=--—--coommmo——no
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% ©0.08X 0.04X 10PPM  2SPP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00% 2.00% S00PPM SOOPP 100 PPM 100PPM 100PPM 0.50% S5S00PPM 100PPM

1MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

T



IMC PLANT TISSUE ANALYSIS REPORT PAGE 18
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 78
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5072-21
NUMBER XN xP XK XCA XMG MN FE cu ZN XS B XNA AL BA wv LOG-IN 01/18/83
------- e I Do COMPLETED 02/25/83
0.00 0.30 1.12 0.27 0.16 53 62 5 34 0.00 6 0.01 80 7 1.00
------------------ NOTE  VALUES NOTED BY ¢ ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [NDICATED. —--=--—=—-c--oc-eco—o——
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P ca MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0.,08X 0.04X 10PPM  25pP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00% 4,00%X 2,00X S500PPM 500PP 100 PPM 100PPM LOOPPM 0.50X%X S00PPM [00PPM
. IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

<O
)



IMC PLANT TISSUE ANALYSIS REPORT . PAGE 19

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 88
S AMPLE --PARTS PER MILL [ON-~- PPM PPM  PPM  SAMPLE LAB ID B83-5072-22
NUMBER XN xP xK XCA XMG MN FE cu ZN 13 B XNA AL BA wr LOG-IN 01/18/83
------- ~e== === esms cemee memes o= mmee mme- e—me mme= omm mm—m oo —mem —mee COMPLETED 02/25/83
0,00 0423 1.13 0.28 0,16 52 74 5 30 0.00 6 0.01 100 8 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ----=-=-==c--e—e—ooo

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEME NT P CA MG MN FE cu ZIN 9 NA AL BA
MINIMUM 0,05% 0.08X 0.04X 10PPM 25pP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00X 4,00% 2.00X S500PPM SOOPP 100 PPM ]00PPM 10QPPM (Q.50X S500PPM 100PPM

IMC AGRONDMIC SERVICES LABUORATOURY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS 8& CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT
02725783

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xP XK XCA
0.00 0.23 1.76 0430
------------------ NQTE  VALUES NOTED BY
ACCURACY
ELEME NT P CA
MINIMUM 0.05X 0,08%
MAXIMUM 1.00X 4,00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

=
e

~-PARTS PER MILLION--- PPM
XMG MN FE cu ZN XS B
0.16 58 137 6 30 0.00 9

~

LIMITS FOR THE STANDARO ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu ZN
0.04% 10PPM 25pPP S5 PPM 10PPM
2.00X SOOPPM 5S00PP 100 PPM LooPPM

SPPM
100PPM

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

NA
0.01%
0.50%

PAGE 20
CUSTOMER A M FERREIRA 98
PPM  SAMPLE LAB [0 83-5072-23
B8A wT LOG-IN 01/18/83
T T COMPLETED 02/25/83
9 1.00
INDICATEDs ——-—--—-———emmemmmme
AL 8A
30PPM SPPM
S00PPM  100PPM

1MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808



ACCOUNT 061 RHYKERDO DR C L - PURDUE

S AMPLE

NUMBER N xpP xK XCA XMG

-—— - - - - - - - ——— ——— -

0.00 0+24 1.85 Q.30 o

------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEME NT P cA

MINIMUM 0.05X 0.08X%
MAXIMUM 1.,00X 4.,00x%x

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

LIMITS FOR THE

IMC PLANT TISSUE ANALYSIS REPORT

02725783
~=-PARTS PER MILLION--- PPM PPM
cu IN xS a XNA AL
S 33 0.00 9 0.01 T7

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu IN 8 NA
25PP 5 PPM 10PPM SPPM  0.01X%
S00PP 100 PPM 100PPM  100PPM  0.50X

INOICATED.

TERRE HAUTE,

PAGE 21

M FERREIRA 108

LAB 1D 83-5072-24
LOG-1IN o1/18/83
COMPLETED 02725783

{MC AGRONOMIC SERVICES LABORATURY
INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 22
02/25/83
ACCOUNT 061 RHYKERD DR € L - PURDUE CUSTOMER A M FERREIRA 118
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5073-02
NUMBER XN xp XK XCA xXMG MN FE cu ZN xS 8 XNA AL BA Wt LUG- IN 01/18/83
------- —===  —e—=  mee- meeee mmmee mmes mmem memee soas smme mmm cmmem —mmm emee —me- CUMPLETED 02/25/83
0.00 O0.13 0.61 0.28 0.12 55 55 5 52  0.00 ] 0.01 91 4% 1.00
------------------ NOTE  VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY L IMITS FOR THE SAMPLE WEIGHT INDICATED. —~--—-————=wooooomo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P ca MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0,08% 0.04X 10PPM  25PP S PPM  1GPPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4,00% 2.00X SO00PPM S00PP 10D PPM 100PPM 100PPM 0,50%X S500PPM  100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

—~
e
ST

—

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INOIANA 47808



IMC PLANT TISSUE ANALYSIS REPURT PAGE 23
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE ’ CUSTOMER A M FERREIRA 128
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5073-03
NUMBER XN xp XK XCA XMG MN FE cv ZN xS 8 XNA AL BA wr LOG-IN 01/18/83
------- mmwm mee= eee= meeme meme= mmee mmme meee m-me mmes moo eeeee meee —em= —mee CUMPLETED 02/25/83
0.00 0415 0.68 0430 0415 46 71 6 49  0.00 5 0.01 120 3% 1.00
------------------ NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —~—---cow-—oocamo——oon
ACCURACY LIMITS FOR THE STANDARD UNE GRAM SAMPLE ARE AS FOLLOWS
EL E ME NT P cA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0.08X 0.04% 10PPM  25PP S5 PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.,00X 4.00X 2.00% S00PPM SO00PP 100 PPM {QOPPM [ O00PPM 0.50X%X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTEs INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT

PAGE 24
02/25/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER A M FERREIRA 138
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5073-04
NUMBER XN xp %K XCA XMG MN FE cy ZN 33 ) XNA AL BA wT LOG-IN 01/18/83
------- - m——= mmmo memms mmmes seee mmee cmee —eee ot e e COMPLETED 02/25/83
0.00 0.12 0.62 0.38 0416 44 77 s 40  0.00 S 0.01 153 4% 1,00
------------------ NOTE  VALUES NOTED B8Y % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =--=-=-=~==—=o——co—
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P ca MG MN FE cu ZN e NA AL aA
MINIMUM 0.05X% 0.08% 0.04X 10PPM  25PP 5 PPM 10PPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00% 4.00% 2.00% 5S00PPM SQOPP 100 PPM 100PPM 100PPM 0,50%X SO00PPM  100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT . PAGE 25

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 148
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5073-05
NUMBER XN xP %K XCA XMG MN FE cu ZN xS 8 XNA AL BA WY LOG-IN 01/18/83
------- e ol e i dE Tt T T s COMPLETED 02/25/83
0,00 0416 0,90 0.44 0,16 64 94 8 52  0.00 7 0,01 132 4% 1.00
------------------ NOTE  VALUES NOTED BY % ARE UUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =-—=-—===-—=-=coecmoox
» ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P CA MG MN FE cu ZN a NA AL eA
MINIMUM 0.05X 0.08% 0.04X LOPPM  25ppP S PPM  10PPM SPPM  0.01X  30PPM SPPM

MAX IMUM 100X 4.00X 2.,00X%X SO0OPPM SO00PP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PR |

e



ACCOUNT 061 RHYKERD DR C L -~ PURDUE

IMC PLANT TISSUE ANALYSIS REPORT

PAGE 26

CUSTOMER A M FERREIRA 158

S AMPLE
NUMBER XN xpP XK XCA

0,00 0.16 0.85 0.54

------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEME NT P CA

MINIMUM 0,05X 0.,006Xx
MAXIMUM 1.00X 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

LIMITS FOR THE

02725783
~-PARTS PER MILL ION--- PPM PPM
cu IN XS B XNA AL
7 66 0.00 7 0.01 133

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu ZN a NA
25PP S PPM 10PPM SPPM  0.01X
S500PP L0OO0 PPM 100PPM 100PPM  0.50%

PPM  SAMPLE LAB IO B83-5073-06

8A wT LOG-1IN oips18/83
CUOMPLETED 02/725/83
6 1.00

ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHY INDICATED, ~~-—-=--—-—---=ccocoo——-

AL BA

30PPM SPPM

SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPGRT

PAGE 27

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 168
SAMPLE --PARTS PER MILLION--- pPM PPM  PPM  SAMPLE LAB 1D 83-5073-07
NUMBER XN xp XK XCA XMG MN FE cu ZN xS 8 XNA AL BA Wt LOG-IN 01/18/83
------- el e e s COMPLETED 02/25/83
0.00 0415 0,90 0.40 0,15 60 84 6 S1 0.00 8 0.01 114 S 1,00
R P LS NOTE  VALUES NOVED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -——--=———=--—-eo——oo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT ca MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.06X 10PPM  25PP 5 PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00%X SO0PPM SOOPP 100 PPM 100PPM 100PPM 0.50X 500PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

=
-

IMC AGRONOMIC SERVICES LABORATORY
TERRE .HAUTE+ INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPODRTY
02/725/83

ACCOUNT 061 RHYKERO OR C L - PURDUE
S AMPLE
NUMBER XN xP XK XCA
0.00 0.17 0.99 0.48
------------------ NOTE VALUES NOTED 8Y
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08BX
MAXIMUM 1.00xX 4.00X

-=-PARTS PER MILLION--- PPM
XMG MN FE cu ZIN xS 8
0.16 75 94 8 76 0.00 9

% ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE

MG MN FE cuv ZN
0+04X 10PPM 25pPP S PPM 10PPM
2.00X S00PPM SOOPP 100 PPM 1o0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

s, .

8
SPPM
100PPM

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

PAGE 28
CUSTOMER A M FERREIRA 178
PPM  PPM  SAMPLE LAB 10 83-5073-08
AL aa wrY LOG-1IN 01/18/63
———— mmem —ee- COMPLETED 02/25/83
122 S 1.00
INDICATEDe ~-----mmcmmmmemmmm o
NA AL BA
0.01%  30PPM SPPM
0.50%X S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 29

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 188
SAMPLE --PARTS PER MILLIUN--- PPM PPM  PPM  SAMPLE LAB ID B83-5073-10
NUMBER XN xp XK XCA XMG MN FE cu ZN xS ] XNA AL 8A wT LOG-IN 01/18/83
------- e R el s COMPLETED 02/25/83
0.00 0.13 0.91 0.30 0.1}t S4 74 6 s1 0.00 4% 0,01 116 3% 1.00
------------------ NOTE  VALUES NOTED B8Y % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -=-—--c---ccooommnoon
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA © MG MN FE cuy 8 NA AL HA
‘' MINIMUM 0,05% 0.08X% 0.04X 10PPM  25pP S PPM 10PPM SPPM  0.01X  30PPM 5ppPM
MAXIMUM 1.00X 4,00% 2.00%X SOOPPM S00PP 100 PPM 100PPM 100PPM 0,50X S5S00PPM 100PPM

~

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Fa

=

IMC AGRONOMIC SERVICES LABUORATORY
TERRE HAUTEs INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT PAGE 30
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 191
S AMPLE --PARTS PER MILL ION-~-- PPM PPM  PPM  SAMPLE LAB ID B83-5073-11
NUMBER XN xpP XK XCA XMG MN FE cu ZN xS B %NA AL BA wr LOG-IN 01/18/83
------- sm==  =mse emee cemes mmme— e-es mm—- mmee moeo emme —eo meese em—e —ome ——ee CUMPLETED 02/25/83
0.00 ©0.14 0«74 0.27 0.1l 55 a1 6 48  0.00 5 0.01 147 3% 1,00
------------------ NODTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FDR THE SAMPLE WEIGHT INOICATED. ———--c-c-ccewno——oo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN NA AL BA
MINIMUM 0,05% 0.08X 0.04X 10PPM  25pPP 5 PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1,00% 4.00X 2.00X SOOPPM 5S00PP 100 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

!

IMC AGRONOMIC SERVICES LABUORATURY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 31

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 208
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID B83-5073~12
NUMBER XN xP XK XCA XMG MN FE cv ZN XS 8 XNA AL BA wT LOG-IN 01/18/83
------- —===  mes=  eome emme= mmm—= moo- moeo mmee em== mme—= mme seee ee—- —mee e COMPLETED 02/25/83
0.00 0.14 0.79 0.30 0413 55 73 7 57  0.00 #  0.01 134 4% 1.00
------------------ NOTE  VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -=--==--c-ccmcoe—aa—o

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cv ZN B8 NA AL BA
MINIMUM 0.05% 0.08X 0.04X Lt OPPM 25pPP S PPM 1LOPPM SPPM 0.01X% 30PPM SPPM
MAXIMUM [.00X 4.00X 2.00X SO0OPPM S00PP 100 PPM 100PPM  LO0OPPM 0.50X SOO0PPM 100 PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT PAGE 32
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 218
S AMPLE -~-PARTS PER MILL ION--~ PPM PPM  PPM  SAMPLE LAB ID 83-5073-13
NUMBER XN xP XK XCA XMG MN FE cu ZN XS e XNA AL BA wT LUG-IN 01/18/83
------- —===  s=e=  —e==  —-mee semee ——e- mme- emes meee | —mme mee | mmeee eem- mmee —eee COMPLETED 02/25/83
0.00 0.16 0.71 0.36 0.12 74 as 6 96  0.00 4% 0,01 166 5 1.00
-
------------------ NOTE  VALUES NOTED BY 2% ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.: =—m—=-ece—o—eo—co—on
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT e CA MG MN FE cu ZN e NA AL BA
MINIMUM 0,05X 0.08X 0.04X 1OPPM  25pP S PPM  10PPM SPPM  0.01% _ 30PPM SPPM
MAXIMUM 1,00% 4.00% 2.00% SOOPPM SO0OPP 100 PPM  |0OPPM LOOPPM 0.50% SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

.
_

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT
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M FERREIRA 228

83-5073-14
0o1/718/83

LAB
LOG-IN
COMPLETED 02/25/83

10

02/25/83
ACCOUNT 061 RHYKERDO DR C L - PURDUE CUS TOMER
S AMPLE --PARTS PER MILLION--- PPM PPM PPM  SAMPLE
NUMBER XN xpP XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wr
0.00 0.23 le16 0.29 Oe21 S4 70 4% 31 0.00 10 .01 71 1 1.00
--------------- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS
ELEMENT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00X 4,00X 2.00X SO00PPM S00PP 100 PPM 100PPM 1L00PPM  0.50X% SO00PPM 100PPM

G

-

e

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

I1MC AGRONOMIC
TERRE HAUTE,

SERVICES LABORATORY
INDI ANA 474808



ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp XK XCA
0,00 0.20 1.34 0.32
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0,05X 0,08%
MAXIMUM 1.00% & ,.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-~

s

IMC PLANT TISSUE ANALYSIS REPORT

-~PARTS PER MILLION-~--
FE

77

MN

# ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE

MG MN
0«.04X% 10PPM
200X S00PPM

02725783

PPM PPM
cu ZN XS 8 XNA AL
6 49 0.00 10 0.01 82

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu IN B NA
25PP S PPM 10PPM SPPM 0.01X
s500PP 100 PPM 100PPM 100PPM 0.50X

PAGE 34
CUSTOMER A M FERREIRA 238
PPM  SAMPLE LAB ID 83-5073-15
BA wT LOG-IN 01/18/83
———— - COMPLETED 02/25/83
8 1.00
INDICATED. ——w-cmmommmm—emmme e
AL BA
30PPM 5PPM
SO0PPM 100PPM

IMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808
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02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA IC
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5073-16
NUMBER XN xp XK XCA XMG MN FE cu ZN xS 8 XNA AL 8A WY LOG-IN 01/18/83
------- —e==  mme= mmwe mmeee see—— mmes eme- mme— emee mmee mee mecme —mm= —mem —eee COMPLETED 02/25/83
0.00 0422 133 0.26 0.22 s8 61 S 33 0.00 8 0.01 69 15 1.00

------------------ NOTE  VALUES NOTED BY % ARE QUISIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, —=--—-—--comaooomonn
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT (4 CA MG MN FE cu ZN 8 NA AL B8A
MINIMUM 0.05X 0.08X 0.04X% 10PPM 25PP S PPM LOPPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1,00X 4,00 2,00X SOOPPM S5S00PP 100 PPM 100PPM 100PPM 0.50X SQO0PPM 100PPM

1MC AGRONOMIC SERVICES LABUORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

=

N2



IMC PLANT TISSUE ANALYSIS REPORT

02/725/83
ACCOUNT 061 RHYKERD DR C L - PURDUE
TTTsameLe T T T T b ARTS_PER MILLION--- __ PPM
NUMBER XN xpP XK XCA X MG MN FE cu IN xS B
"""" 0.00 0.21 1.06 0.24 0,17 56 179 7 31  0.00 9

PAGE 36

CUSTOMER A M FERREIRA 2C

PPM  SAMPLE LAB 1O 83-5073-18

BA wT LOG-IN ow/18/783

———— se—- COMPLETED 02/25/83
S 1.00

------------------ NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ---~==---o-o—-cooooo

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv ZN
MINIMUM 0.05X% 0.08x 0.04X 10PPM 25PP 5 PPM 10PPM
MAXIMUM 1.00X 4.00x 2.00X 500PPM SOOPP 100 PPM {00OPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
/

O

8
SPPM
100PPM

NA
0.01X%
0,50%

AL BA
30PPM SPPM
S00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT PAGE 37

ACCOUNT 061 RHYKERD DR C L - PURDUE

SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5073-19
NUMBER XN xP XK XCA XMG MN FE XS a XNA AL BA wr LOG-IN 01/18/83
——————— —e==  —eee ceoo msmee mmome eeoe —eee T COMPLETED 02/25/83
0,00 0.20 0,97 0.27 0.18 58 93 0.00 9 0.01 119 7 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-—=——---—=c——--eomun
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN ZN B NA AL BA
MINIMUM 0.,05% 0.08X 0004X  10PPM 10PPM SPPM  0.01X  30PPM SPPM

MAXIMUM 1,00X 4.00X 2.,00X SO00PPM SOOPP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
—
LN

i

<

100PPM 100PPM  0.50% 5S00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INOIANA 47808



T TISSUE ANALYSIS REPORT
02725783
R MILLION--- PPM PPM
cu ZN xS B XNA AL
S 29 0.00 7 0,01 102

PAGE 38
CUSTOMER A M FERREIRA 4C
PPM  SAMPLE LAB 10 83-5073-20
BA w7 LOG-IN o1/18/83
- ———— COMPLETED 02/25/83
12 1.00

IMC PLAN
ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE --PARTS PE
NUMBER XN xP XK XCA XMG MN FE
0.00 0,20 0.89 0.24 0.22 49 144
------------------ NOTE VALUES NOTED By =
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN
MINIMUM 0.05X 0.08X 0.0ax 1OPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM

INTERNATIONAL MINERALS 8 CHEMICAL CORPORATION
Pt

.
N
~.

ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cuv ZN B NA
25PP 5 PPM 1LOPPM SPPM  0.01X
500PP 100 PPM 100PPM 100PPM 0.50%

AL BA
30PPM SPPM
S00PPM 100PPM

IMC AGRONQMIC SERVICES LABORATURY
TERRE HAUTE, INDIANA 47808



RHYKERD OR C L

PUROUE

IMC PLANT TISSUE ANALYSI1S REPORY
02725783

PAGE 39

ACCOUNT 061
S AMPLE
NUMBER XN
0.00

NOTE

ELEMENT
MINIMUM
MA X ITMUM

P
0.05%
1.00Xx

VALUES NOTED 8Y *
ACCURACY LIMITS FOR THE STANDARD UONE GRAM SAMPLE ARE AS FOLLOWS

-~PARTS PER MILLION--- PP M
XMG MN FE cv ZN XS B
0.18 44 102 4% 19 0.00 9

CA MG MN FE cuU ZN
0.08X 0.04X 10PPM 25PP 5 PPM 10PPM
4,00 2.00X S00PPM S00PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

8
SPPM
100PPM

ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

NA
0.01%
0.50%

CUSTOMER A M FERREIRA SC
PPM  SAMPLE LAB 1D 83-5073-21
BA wT LOG-IN 01/18/83
——ee —--- COMPLETED 02/25/83
9 1.00
INDICATED,. =—==---==meo—emmmem o
AL BA
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLAN

XMG

0.20

MN

56

FE

175

T TISSUE ANALYSIS REPORT
0o3708/0)

--PARTS PER MILLION-~--

cv

6

ZN

31

POM
XNA AL
0.01 167

PAGE

CUSTOMKER A M FPFERICLIA

PPM SAMPLE tAD 10 A3-5073-22

BA wT LAOG-1H oL/718/78)

~——- - COMPLETED 027257683
8 1.00

ACCOUNT 061 RUHYKERD DR C L - PURDUL .
S AMPLE
NUMUOER XN xP XK XCA
0.00 0.18 1.44 0.30
------------------ NOTE VALUES NOTED 8Y
' ACCURACY
ELEME NT P CcA
MINIMUM 0.05X 0.08%
MAXIMUM 1.00X 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e
=3

.

o

&

LIMITS FOR THE
MG MN
0.04x LOPPM
2.00X S00PPM

STANDARD ONE GRAM SAMPLE ARE

ARE QUTSIDE THE ACCURACY LIMITS FOR THEE SAMPLE WEIGHT

AS FOLLOWS

FE cu IN B NA
25pPP S PPM 16PPM SPI’M 0.01lx
s500pPP 100 PPM 100PPM 100PPM 0.50X%

INDICATED.

AL BA
JOPPM SPPM
S00PPM 100PPM

IMC AGRUONOMIC SERVICES LADORATORY
TERRE HAUTE, [INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

02725783
ACCOUNT 061 RHYKERD DR C L - PURDUE CUS TOMER
SAMPLE -=-PARTS PER MILLION--- PPM PPM PPM  SAMPLE -23
NUMBER XN xpP %K XCA XMG MN FE cuv ZN xS 8 XNA AL BA wT
0.00 0.16 1.27 0.32 021 49 89 4% 26 0.00 9 0.01 122 10 1.00
----------------- NOTE VALUES NOTED BY * ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FDLLOWS
ELEMENT P CA MG MN FE cv IN 8 NA AL BA
MINIMUM 0.05X 0.08% 0.,04X% 10PPM 25PP S PPM 10PPM SPPM 0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00% 2,00X SOO0OPPM S500PP 100 PPM 100PPM  100PPM  0,50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Q\

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.,

LAB ID
LOG-1IN
COMPLETED 02/25/83

INDI ANA

PAGE

M FERREIRA

83-5073-23
o1/18/83

47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 42
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA BC
S AMPLE -~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5073-24
NUMBER %N %P XK xCca XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/18/83
------- ———— —===  ==== s=mo~  meee= —-o- ——-- —oo- c-—= m--- —e- —eems memme mmme mee CUMPLETED 02/25/83
0.00 0.17 1.10 0.28 0.19 53 119 5 23 0.00 9 0.01 176 7 1.00
------------------ NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., =---=-----c--—c-oaeo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE (V] N 8 NA AL BA
MINIMUM 0.05% 0.08X 0.04X 10PPM  25pP 5 PPM 10PPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00X 4.00X 2,00% SO00PPM S00PP 100 PPM  100PPM  100PPM  0.50X%X S00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
/'T
(-

—

4,

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT . PAGE 43

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 9C
SAMPLE --PARTS PER MILLIUN--- PPM PPM  PPM  SAMPLE LAB ID 83-5074-02
NUMBER XN xP xK XCA XMG MN FE cu ZN xS 8 XANA AL BA wT LOG-IN 01/18/83
------- === mmes  cmee meeee smmos emeo mmee mmme meo= mme= e mee—e —e—m ——ee —oee COMPLETED 02/25/83
0.00 0,19 1.22 0.32 0.21 S8 86 7 29  0.00 9 0.01 101 10 1.00
------------------ NOTE  VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~==-=-==cc-ccoc—a—oo—n

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEME NT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0,05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1,00 4.00X 2.00X SO00OPPM SO00PP 100 PPM 100PPM 100PPM  0,50X 500PPM 100PPM

1MC AGRONUMIC SERVICES LABURATORY
TERRE HAUTE, I[NDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
—

=




IMC PLANT TISSUE ANALYSIS REPORT PAGE 44
02725783
ACCOUNT 06) RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 10C
S AMPLE -~PARTS PER MILL ION~--~ PPM PPM PPM  SAMPLE LtAB ID 83-5074-03
NUMBER XN %P xK XCA XMG MN FE cuv ZN XS B XNA AL B8A wT LOG-IN o1/18/83
------- ——— - wm———  mm=—= seme—s mmee mem- sese —e—e ———— --- ——mrm | mees emee —em- COMPLETED 02/25/83
0.00 0s22 1.06 0.26 0.19 47 119 S 30 0.00 s 0.01 226 9 1.00
------------------ NOTE VALUES NOTED BY £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe --—-m-—-=wo—eoo———-eoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL 8A
MINIMUM 0,05X 0.08X 0.08X% 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.,00X 4.,00X 2,00X S00PPM SO00PP 100 PPM [OOPPM 100PPM 0.50%X SOOPPM 100PPM

.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
P

L

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT ) PAGE 495

ACCOUNT 061 RHYKERD DR C L - PURDUE

NUMBER XN xP xK XCA XMG MN FE

0.00 0.21 1.01 0.22 0.17 44 113

CUSTOMER A M FERREIRA 11C

SAMPLE -=-PARTS PER MILLION-~-

PPM PPM PPM  SAMPLE LAB 1D 83-5074-04

xS 8 XNA AL BA wT LOG-IN 01/18/83
e mmm meea- ———— mmme emee COMPLETED 02/25/83

0.00 S 0.04 211 9 1.00

------------------ NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs =v-~wv——=cmmra—ece--

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS

ELEMENT P CA MG MN
MINIMUM 0.05X% 0.08X 0.04X 10PPM
MAXIMUM 1.00X 4.,00X 2.00X 500PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
~

ZN 8 NA AL BA
10PPM SPPM  0.01X 30PPM SPPM
100PPM 100PPM  0,50% S00PPM tOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, ([NDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 46
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 12C
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5074-05
NUMBER xN xp xK XCA XMG MN FE cu ZN xS B XNA AL BA wr LOG-IN 01/18/83
------- I e i it D L D L s COMPLETED 02/25/83
0.00 0.24 1.10 0.26 0.19 51 148 ] 30 0.00 6 0.01 265 10 1.00
------------------ NOTE  VALUES NOTED BY & ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —~----—=-—=--o-eoooo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT e cA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08% 0.04X 10PPM  25pp S PPM  10PPM SPPM  0.01X  30PPM 5PPM
MAXIMUM 1.00X 4,00X 2.00X S00PPM S00PP 100 PPM 100PPM 100PPM 0.50X S500PPM  100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-
~

o
~

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 476808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE a7

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 13C
S AMPLE . --PARTS PER MILL ION-~- PPM PPM  PPM  SAMPLE LAB ID B83-5074-06
NUMBER XN xP XK XCA XMG MN FE cu ZN L 8 %ANA AL BA wTy LOG-IN 01/18/83
——————— —===  ====  —-== —--oo —eee- —ooo —-eo oooo —oee —mo- mem cmmme mm—e mmee —mee COMPLETED 02/25/83
0.00 0.20 1,10 0.35 0.27 68 163 5 33 0.00 10 0.01 170 12 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, —--=-=c=m=———-—m————--
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P ca MG MN FE cv ZN ] NA AL BA
MINIMUM 0,05% 0.08X% 0.04X 10PPM  25PP S PPM  10PPM SPPM  0.01X  30PPM S5PPM
MAXIMUM 1.00X 4.00X 2.00X SO0OPPM SO0PP 100 PPM 100PPM [00PPM 0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 48
02/25/83
ACCOUNT 061 RHYKERD DR C L - PUROUE CUSTOMER A M FERREIRA 14C
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID B83-5074-07
NUMBER XN xp XK XCA XMG MN FE cu ZN xS :] XNA AL B8A wr LOG-IN 01/18/83
------- e e e e el T e COMPLETED 02/25/83
0,00 0,17 1.31 0.31 0.20 59 141 6 29 0.00 9 0.01 245 8 1.00
------------------ NOTE  VALUES NQOTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATED. ———w=-oomceocmom o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.05X 0.08% 0.04X [OPPM  25pPP S PPM 10PPM SPPM  0.01X%  30PPM SPPM
MAXIMUM 1.00X 4.00%X 2.00X SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50X SQOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

L

~

3 Ve

I MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 49
02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 15C
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D B83-5074-08
NUMBER XN xP XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wi LOG-1IN 01/18/83
------- e T ettt T T e CUMPLETED 02/25/83
0.00 0.21 1.42 0.32 0.20 64 176 7 30 0.00 10 0.01 223 8 1.00
------------------ NDTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ————--=——eeoommo o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05% 0.08X 0.04X [0PPM  25PP 5 PPM  10PPM SPPM  0.01X  30PPM S5PPM
MAXIMUM 1,00X 4,00X 2.00%X S00PPM S00PP 100 PPM  100PPM  100PPM 0,50X S00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

=

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TI1SSUE ANALYS]S REPORT

PAGE 50

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 16C
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5074-10
NUMBER XN xp XK XCA xXMG MN FE cu ZN xS B XNA AL BA Wi LOG~IN 01/18,83
------- ———— ——— mmem=  emmm=  eemee coee c--e —oee —ee- ———— == e CUMPLETED 02,/25/83
0.00 0.19 1.00 0.26 0.20 49 102 5 29 0.00 6 0.01 189 9 1.00
------------------ NOTE  VALUES NOTED BY #% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHI INDICATED. -~----mo-m—m--—ooooo
ACCURACY LIMITS FOR THE STANDARD UNE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0.05X 0.0BX 0.04X% 10PPM  25PP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00% SO0PPM 500PP 100 PPM 100PPM 100PPM: 0.50% SOO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e

LMC AGRONOMIC SERVICES LABGQRATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE S1

CUSTOMER A M FERREIRA 17C

02/725/83
ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE -=PARTS PER MILLIUON--~--
NUMBER XN xpP XK XCA XMG MN FE cu ZN
"""" 0.00 ©0.20 1.03 0.27 0.20 51 104 s 30

PPM  SAMPLE LAB 1D B83-5074-11

BA wr LOG-IN 01/18/83

sm——— me=—- COMPLETED 02/25/83
9 1.00

------------------ NOTE VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =-=----------—-o-co—wx

ACCURACY LIMITS FOR THE
ELEME NT P CA MG MN

MINIMUM 0.05X 0+.08X% 0.04X 10PPM
MAXIMUM 1[.00X 4.00x 2.00X SO00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
o
'ﬁ‘»

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE
25pPP
500PP

cu
S PPM
100 PPM

ZIN
10PPM
100PPM

8
SPPM
100PPM

NA
0.01X%
0.50X%

AL BA
30PPM SPPM
S00PPM 100PPM

IMC AGRONOMIC SERVICES LABDORATORY
TERRE HAUTE, INDIANA 478048



IMC PLANT TISSUE ANALYSIS REPORT
02/725/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP XK XCA
0.00 0.20 1.06 0431
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0,05X Q.08%
MAXIMUM 1,00X 4.00%

-=-PARTS PER MILLION--- PPM
XMG MN FE cu ZN xS B8
0.22 S8 113 (] 30 0.00 4

% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cuy ZN
0.04% 10PPM 25PP S PPM 10PPM
2.00X SO00PPM 500PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

\\

PAGE 52
CUS TOMER A M FERREIRA 18C
PPM SAMPLE LAaB 1D 83-5074-12
BA wr LOG-1IN o1/18/783
——— ———— COMPLETED 02/25/83
11 1.00

B
SPPM
100PPM

NA
0.01X
0.50%

INDICATED.

AL BA
30PPM SPPM
500 PPM 100PPM

IMC AGRONOMIC SERVICES LABORATOURY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPURY

02725783
ACCOUNT 061! RHYKERD DR C L - PURDUE CUS YOMER
S AMPLE -==PARTS PER MILLION--- PPM PPM PPM SAMPLE
NUMBER XN xP XK XCA XMG MN FE cu ZN xS B XNA AL BA wT
0.00 O0.16 0.94 0+ 32 0.26 60 77 6 33 0.00 8 0.01 124 10 1.00
-~
------------------ NOTE VALUES NOYED BYy % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA " MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25pPP S PPM 1O0PPM SPPM  0.01X 30PPM S5PPM
MAXIMUM 1,00X 4.00% 2.00X SOOPPM SO0PP 100 PPM 100PPM JOOPPM 0.50X 500PPM 100PPM
TERRE HAUTE,

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ILMC AGRONOMIC SERVICES LABURATOURY

A M FERREIRA

LASB

LOG-IN
COMPLETED 02/725/83

INDI ANA

ID

PAGE

B83-5074-13
o1/18/83

47808

19C



IMC PLANT TISSUE ANALYSIS REPORT

02725783
ACCOUNY 061 RHYKERD DR C L - PURDUE
TTTsamee TTTTToTmmTmTmmTTTTITTRT “ZPARTS PER MILLION-—- PPN PPM
NUMBER XN %P xK XCA XMG MN FE cu ZN XS 8 XNA AL
"""" 0.00 0.17 1.04 0.36 0.30 68 9 7  3a 0,00 9  0.01 153

------------------ NDTE  VALUES NOFTED BY %
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN
MINIMUM 0,0S5X 0.08X 0.04X 1GPPM
MAXIMUM 1,00X 4,00% 2.00X SOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cv ZIN ) NA
25PP 5 PPM 10PPM SPPM  0.01X
So00PP 100 PPM  (00PPM 100PPM 0.50%

PAGE S4
CUSTOMER A M FERREIRA 20C
PPM  SAMPLE LAB ID B3-5074-14
BA v LUOG-IN o1/18/83
[ ppt. COMPLETED 02/25/83
10 1.00

INDICATED.

AL BA
30PPM SPPM
S00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE S5

02/25/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER A M FERREIRA 21C
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-50764-15
NUMBER XN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA T LOG-IN 01/18/83
------- -——— ——==  meo- —-mee mcmee e emee e —-ee e COMPLETED 02/25/83
0.00 0.18 1.73 0.28 0,16 53 91 6 28  0.00 10 0.01 134 10 1.00
.
------------------ NOTE  VALUES NOTED BY 2 ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -==————---—o-womcooo

ACCURACY LIMIYS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv ZN B8 NA AL BA
MINIMUM 0.05X 0.08x 0.04X 1LOPPM 2SPP S PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1.00X 4,00% 2.,00X SO00PPM SOO0PP 100 PPM 100 PPM 100PPM  0.50X SO00PPM 100PPM

ITMC AGRONOMIC SERVICES LABORATOURY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

s



IMC PLANT TISSUE ANALYSIS REPORT
02725783

% ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

N

cu
5 PPM
100 PPM

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE ~~PARTS PER MILLION---
NUMBER xN %P xK XCA XMG MN FE cu

0.00 0.17 1.40 0.24 0.15 54 85 5
ittt B L NOTE  VALUES NOTED BY
ACCURACY
EL EMENT P CA MG MN FE
MINIMUM 0,05X 0.08X 0.,04X 10PPM  25PP
MAXIMUM 1.00X 4.00X 2.,00X SOOPPM S00PP

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

"
R
-’/

IN
10PPM
100PPM

B
SPPM
100PPM

NA
O.01%
0.50%

PAGE 56
CUSTOMER A M FERREILIRA 22C
PPM SAMPLE LAB ID B83-5074-16
BA wy LOG-IN 01/18/83
———— ——— COMPLETED 02725783
7 1.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47608



ACCOUNT 061 RHYKERD DR C L - PURDUE

IMC PLANT TISSUE ANALYSIS REPORT

PAGE S7

CUSTOMER A M FERREIRA 23C

S AMPLE
NUMBER XN xP

------------------ NOTE  VALUES NOTED BY
ACCURACY
EL EMENT P CA

MINIMUM 0.05X% 0.08X
MAXIMUM 1.00X 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

LIMITS FOR THE

02/25/83

~~PARTS PER MILL ION--- PPM PPM
cu ZN xS 8 KNA AL

5 31 0.00 6 0.01 240

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cuU ZN B NA
25PP 5 PPM 10PPM SPPM  0.01X
soopPP 100 PPM 1t 00PPM 1 00PPM  0.50X

PPM  SAMPLE LAB ID 83-5074-18
BA wr LOG-IN 01718783

COMPLETED 02/25/83
10 1.00

ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED: -~===~v-ecccereeeeeaa

AL BA
30PPM SPPM
S00PPM 100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 54

02725783
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER A M FERREIRA 24C
SAMPLE -~-PARTS PER MILL ION-~~ PPM PPM PPM  SAMPLE LAB ID B83-5074-19
NUMBER XN xP XK XCA XMG MN FE cu IN XS 8 XNA AL 8A wy LOG-IN 01718783
------- ———— ———— === sere—=  cemeen  eess mome- ecemae e ———— e=- ———es m—me mmee ——eo COMPLETED 02/25/83
0.00 0.18 l1e47 0.30 Dy17 51 145 S 26 0.00 7 0,0} 2313 10 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUJS|DE THE ACCURACY LJMITS FOR THE SAMPLE WEIGHT INDICATED. ----m--memmome e o
ACCURACY LIMITS FOR THE STANDARD DNE GRAM SAMPLE ARE AS FOLLOWS

‘ELEMENT P CA MG MN FE cu IN a8 NA AL BA
MINIMUM 0.05% 0.,08X 0.04% 10PPM 25pPP S PPM 10PPM SPPM  0.01Xx 30PPM SPPM
MAXIMUM 1.00X 4.00x 2,00X SO00PPM 5S00PP 100 PPM 100PPM 100PPM 0.50X 5S00PPM t00OPPM

IMC AGRONOMIC SERVICES LABURATOURY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
el
-,




AMOSTROS ENVIADAS PARA ANALISE PELO DR. C. RHYKERD

Sample Experiment Treatmen+t Plant Stage of
Development

1 Eertilization 0 KgN + 0 KgN Oat Milk Stage

2 In Qat for Forage " " (Alone) "

5 on Good Fertility Soll 0 KgN + 40 KgN " "

6 n 1" " " "

9 " 0 KgN + 80 KgN " "
‘|O " 1" " " "
13 " 0 KgN + 120 KgN " "
14 " " n " "
17 " 30 KgN + O Kgn " "
18 " " " n "
21 " 30 KgN + 40 KgN " "
22 " n " " "
25 " 30 KN + 80 KgN " "
26 " " " " "
29 " 30 KgN + 120 KgN "
30 " " " " "
33 " 60 KgN + 0 KgN " "
34 " " " " "
37 " 60 KgN + 40 KgNn " "
38 " " 1" " 1"
41 " 60 KgN + 80 KgN " "
42 " " " n "
45 " 60 KgN + 120 KgN " "
46 " " " " "
49 Nitrogen Fertlllzation 0 KgN + 0 KgN Oat Late Milk
50 in Qat for Forage on " " (Alone) Stage
53 Low Fertllity Soll 0 KgN + 40 KgN " "
54 " " " " "
57 " 0 Kgh + 80 KgN " "
58 " " " " "
61 " 0 KgN + 120 KgN " "
62 " " " " "
65 " 30 KgN + 0 KgN "
66 " " " " "
69 " 30 KgN + 40 KgN " "
70 " " " " "
73 " 30 KgN + 80 KgN " "
74 " " " " "
77 " 30 KgN + 120 KgNn " "
78 " " n " "
81 " 60 KgN + 0 KgN " "
82 " " 1" " "
85 " 60 KgN + 40 KgN " "
86 " " " " "
89 " 60 KgN + 80 KgNn " "
90 " 1" " " "
93 " 60 KgN + 120 Kgn " "

" " " " "

P ,- .



Sample Experiment Treatment Plant Stage of
Deve!lopment
97 Nitrogen Fertilization 0 KgN + 0 KgN OQat "
98 In Qat for Forage on " " (From the "
101 Low Fertility Soil 0 KgN + 40 KgN Mixture) "
102 and Mixture Qat and " " " "
105 Yetch 0 KgN + 80 KgN " "
1 06 " L1 " " 1"
109 " 0 KgN + 120 KgN " "
1 1 O " " " " "
113 " 30 KgN + O KgNn " "
114 " " " " "
117 " 30 KgN + 40 Kgn " "
1 18 " " " " 1"
121 " 30 KgN + 80 KgN " "
" 22 ”" " " L "
125 " 30 KgN + 120 KgN " "
1 26 1] n " " "
129 " 60 KgNh + 0 KgN " "
1 30 L " " " "
133 " 60 KgN + 40 KgNn " "
134 " " " " "
137 " 60 KgN + 80 KgN " "
1 38 " " " " "
141 " 60 KgN + 120 KgN " "
1 42 " " n " "
145 " 0 KgN + 0 KgN Vetch Flowering
146 " " " (From the "
149 " 0 KgN + 40 KgN Mixture) "
1 50 1" " " " "
153 " 0 KgN + 80 KgN " "
1 54 " " " " "
157 " 0 KgN + 120 KgN " "
1 58 " " " " "
161 " 30 KgN + O KgN " "
1 62 " " L] " "
165 " 30 KgN + 40 KgN " "
“ 66 " " " " "
169 " 30 KgN + 80 KgN " "
" 70 " " L1 " "
173 " 30 KgN + 120 KgN " "
1 74 L " " " "
177 " 60 KgN + 0O KgN " "
1 78 " " " " "
181 " 60 KgN + 40 KgN " "
1 82 " " LU " "
185 " 60 KgN + 80 Kgn "
1 86 " " " n "
189 " 60 KgN + 120 KgN " "
" " " " "

190



Sample Experiment Treatment Plant Stage of
Development

193 Seeding Dates and tst Seed + 1st Cut Oat Titlering -
197 Number of Cuts In 2nd " ron " Beginning of
198 Qats for Forage now rton " Stem Eionga-
201 (5 Seeding Dates 3rd " won " tion

202 + 2 Cuts or 1 Cut o v " "

205 Only) 4th Seed + 1st Cut " "

206 LU " " " n 11 L]

209 n 5+h L1} " n " "

21 O " " LLJ " " 1] "

216 " 1st Seed + 1st Cut Weeds Vegetative
220 " an Seed + ”n " " "

224 " 3r-d Seed + " " " "

228 " 4+h Seed + " " " "

232 ”" 5+h Seed + " " " "

233 " 1st Seed + 1 Cut Only Oat Mitk Stage
234 " "noon " " " "

237 " 2nd Seed + " " " "

238 " L LLJ " " " "

241 " 3rd Seed + " " " "

242 " " " " " " "

245 " 4th Seed + " " " "

246 " " " " " " "

249 " 5th Seed + " " " "

250 " " " " " " "

253 " 1st Seed + 1 Cut Only Weeds Late
254 " " " " " " Ma-fur‘ -I-y
257 " 2nd Seed + " " " "

258 " " " " " " 1"

264 " 3rd Seed + " " " "

265 n 4+h Seed + " " " n

266 " " " L " " "

269 " 5th Seed + " " " "

270 " " " n " " "

273 " 1st Seed + 2nd Cut Oat MI 1k Stage
274 ” " " " " " "

277 " 2nd Seed + " " " "

27 8 [ ] " " " " " "

281 " 3rd Seed + " " " "

282 " " " " " " "

285 " 4th Seed + " " " "

286 " " " n " " "

289 " 5+h Seed + ”" " " . "

2 90 ” " " " " " "




Sample Experiment Treatment Plant Stage of
Development

293 " 1st Seed + 2nd Cut Weeds Late
294 " " " " " " Ma-fur- i -fy
297 " 2nd Seed + " " " "

298 " " " " " " "

301 " 3rd Seed + " " " "

3 02 " " " " " " "

305 " 4th Seed + " M " "

306 " " " " " " "

307 " 5th Seed + " " " "

3 1 O " " " " " " "

793 Med[terranean Box 4 Sub ClI Vegetative
794 Seeded Pasture Box 5 White Cl Early Spring
795 Dry/Graz. Sheep Box 6 " " " "
816 Adaptation and Sub Clover Vinhals " "
817 Productlion of Specles " " Trikal la " "
818 and Cultlvars for the " " Seaton Park " "
819 Dry Med!terranean T on Howard " "
820 Conditions for roon Woogenewp " "
821 Grazing won Clare " "
822 " White Clover G. Hula " "
823 " LadIno White Clover " "

TOTAL NUMBER OF SAMPLES -- 160
VILA REAL, 13 DE DEZEMBRO DE 1982
NUNO MOREIRA

BEST AVAILABLE COPY ;\
)



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 1
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNU 1|
S AMPLE -—PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5075-02
NUMBER XN xp XK XCA XMG MN FE cu ZN xS ] XNA AL 8A wT LOG-IN 01/19/83
------- —===  mmm= —mme eemeo mmmme mmm- eeee mmme mmme eo—m mms | meem— meme emme e COMPLETED 03,01/,83
0.00 0415 1.34 0.13 0,07 926 22¢ 23 t4 0.00 2% 0.00 25% 11 1.00
—————————————————— NOTE  VALUES NOTED BY @ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —=c—--m—-m—o—cm-oooo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NV P ca . MG MN FE cu ZN ;] NA AL BA
MINIMUM 0.05% 0.08X% 0.04X 10PPM  25pPP 5 PPM [ OPPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S00PPM SO00PP (00 PPM 100PPM 1 OOPPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e /\‘

S

IMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE. [INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 2

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 2
SAMPLE -~PARTS PER MILL1ON--- PPM PPM  PPM  SAMPLE LAB ID 83-5075-03
NUMBER XN xp XK XCA XMG MN FE cu ZN xS ] XNA AL BA wr LOG-IN 01/19/83
----- - e e e e S e et T S e COMPLETED 03/01/83
0.00 0.15 1.43 0.15 0.08 104 34 2% 16 0.00 2% 0400 35 10 1.00

------------------ NOTE VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~~----=—c-—-w-—oc———==
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0.05% 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0,01% 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X 500PPM 500PP 100 PPM  100PPM  100PPM  0.50X% SOO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATVORY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

XS

0.00

PAGE 3
CUSTOMER NUNO S
PPM PPM  SAMPLE LAB ID 83-5075-04
AL 8A wT LOG-IN 01/19/83
—— m—e—e soee COMPLETED 03/01/83
34 9 1.00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

INDICATED.

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE =-~PARTS PER MILLION---
NUMBER XN xP XK XCA XMG MN FE cv N
0.00 0.16 1.51 O.14 0.08 773 40 2% 17
------------------ NOTE VALUES NOTED BY =
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN FE cu
MINIMUM 0.05%X 0.08X 0.04X 10PPM 25PP S PPM
MAXIMUM 1,00X% 4.00X 2.00X SO00OPPM SO0PP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IN
10 PPM
100PPM

8
SPPM
100PPM

NA AL BA
0.01X% 30PPM SPPM
0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT PAGE L]
04/06/83

ACCOUNT 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUND 6

SAMPLE -~PARTS PER MILLION--- PPM PPM PPM  SAMPLE LAB 10 83-5075-05
NUMBER XN xpP xK XCA XMG MN FE cv ZN xS 8 XNA AL BA wT LOG-IN 01719763
- —————— -———— ——— - wmEmem emame mmee me-e e  e———— ———— m—— cmmre cmeme —meme se=—- COMPLEYED 03/01/83
0.00 0.17 1.65 0«15 0.09 78 30 32 21 0.00 3¢ 0.00 38 11 1.00
----- -~ =——=eses=~--= NOTE VALUES NOTED BY £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, =-------=—---eom-=—w-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cv IN B NA AL BA
MINIMUM 0.05X 0.08x 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM

MAXIMUM [.00X 4.00x 2.00x SOOPPM SOOPP 100 PPM 100PPM  100PPM  0.50X SO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORAVORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT

PAGE s
04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNU 9
S AMPLE ~-PARTS PER MILLION-~- PPM PPM  PPM  SAMPLE LAB ID B83-5075-06
NUMBER XN xp XK XCA XMG MN FE cu N xS e XNA AL . BA wY LOG-IN 01/19/83
------- -———- m=e=  mces  meees cmmme mse= mmme —cme coee —eee eme mme—e mmmm e —ee o COMPLEVED 03/01/83

0.00 0.19 1.83 0.16 0.09 80 38 2% 19 0.00 22 0.00 30 9 1.00
e e L R NOTE  VALUES NOTED B8Y £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =~--—-o~—cceco——-—o—oo

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv IN 8 NA AL BA
MINIMUM 0.05% 0.08Xx 0,04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X% 4.00x 2.00X SO00PPM SO00PP 100 PPM 100PPM 1 00PPM  0,50X SO00PPM 100PPM

IMC AGRONDOMIC SERVICES LABURATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




ACCOUNT 061 RHYKERD DR C L - PURDUE

SAMPLE
NUMBER XN xpP XK XCA

0,00 0.18° 2.02 G.1S

IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
-=PARTS PER MILLION--- PPM PPM
cu ZN xS B8 XNA AL
2% 18 0.00 2% 0.00 50

PAGE 6

CUSTOMER NUNO 10

PPM SAMPLE LAB ID 813-5075-07
BA wr LOG~ 1IN 01719783

COMPLEYED 03701783
7 1.00

------------------ NOTE  VALUES NOTED BY
ACCURACY
EL EMENT P cA

MINIMUM 0.05X 0.08%X
MAXIMUM 1,00X &4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

T

LI

LIMITS FOR THE

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cv IN 8 NA
25PP 5 PPM LOPPM SPPM  0.01X
S00PP 100 PPM 100PPNM 100PPM  0.50X

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, ----~~-—~—-—-co—cw-—-

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE. INDI1ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 7
04/06/83
ACCOUNT 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUND 13
S AMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5075-08
NUMBER XN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wT LOG-IN 01/19/83
------ - ~===  mme= meme e cecce maes mmme mmes moe= ec—e me— cmem= e ceen —mee COMPLEVED 03,/01/83
0.00 0,20 1.77 0.15 0,08 65 36 3 23 o0.00 2% 0.00 41 6 1.00

------------------ NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR VHE SAMPLE WEIGHT INDICATED.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENY P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.05X 0.08x 0,04X 1 0PPM 25PP 5 PPM 1OPPM S5PPM  0.01X 30PPM S5PPM
MAXIMUM 1.00X 4.00x 2.00Xx S00PPM SOOPP 100 PPM 100PPM 1 O00PPM 0.,50X S00PPM 100PPM

IMC AGRONOMIC SERVICES LABORAVORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




INC PLANT TISSUE ANALYSIS REPORT PAGE 8
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 14
SANPLE ~—~PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5075-10
NUMBER XN xp XK X%CA XMG MN FE cu N xS B XNA AL 8A wr LUG-IN 01/19/83
------- ———=  ee—=  —mee e—ece meses mme- mome mmee meme eeme= mes —mem= e seee —mee COMPLETED 03/01/83
0.00 0.17 1.73 0.17 0.10 79 32 20 24 0.00 32 0.00 31 9 1.00
------------------ NOTE  VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. --—--—-===—-—oco—-ono
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN NA AL BA
MINIMUM 0.05X 0.08X% 0.04X [OPPM  25PP 5 PPM  10PPM SPPM  0.01X _30PPM SPPM
MAXIMUM 1 ,00% 4,00X 2.00% S00PPM SOOPP 100 PPM  100PPM  100PPM  0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES L.ABORATORY
TERRE HAUTE. [INDIANA 47808



IMC PLANT

TISSUE ANALYSIS REPORT

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

PAGE 9
CUSTOMER NUNO 17
PPM  PPM SAMPLE LAB ID 83-5075-11
XNA AL BA wT LUG-IN 01/19/83
----- m——— mmme amee COMPLETED 03/01/83
0.00 33 8 1.00

ARE AS FOLLOWS

04706783
ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE ~=PARTS PER MILL LON~-=-~ PPM  _PPM  PPM SAMPLE  LAB (D 83-5075-11
NUMBER XN xP XK XCA XMG MN FE cu ZN xS 8
0.00 0.15 1.31 O.11 0.07 a9 30 2¢ 18 0.00 23
----------------- NOTE VALUES NOTED BY %
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE
ELEMENT P CA MG MN FE cv IN
MINIMUM 0.,05X 0.08X 0.04X 10PPM 25PP 5 PPM 10PPN
MAXIMUM 1,00X 4.00X 2.,00Xx SOO0OPPM SOOPP 100 PPM 100PPN

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

"

8 NA AL BA
SPPM  0.01X 30PPM S5PPM
100PPM  0.50X SO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER N P K XCA XMG
0.00 O0.14 1.52 0.15 0.08
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEME NT P CA MG
MINIMUM 0.05X 0.08X 0.,04X%
MAXIMUM 1,00X 4.00X 2.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
o

-=PARTS PER MILLION---
MN

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE

a3

FE

LIMITS FOR THE

MN
10PPM
500PPM

—— -

26

IMC PLANT TISSUE ANALYSIS REPORT

04/06/83

cu

2%

ZIN

STANDARD ONE GRAM SAMPLE

FE cuv ZN
25pPP S PPM 10PPM
S00PP 100 PPM 100PPN

PAGE 10
CUSTOMER NUNO 18
PPM  PPM  SAMPLE LAB ID B83-5075-12
XANA AL BA LA LOG~IN 01/19/83
mmmem emmm cmem —eee COMPLETED 03/01/83
0.00 34 13 1.00

WEIGHT INDICATED.
ARE AS FOLLOWS

8 NA AL B8A
SPPM  0.01X 30PPM SPPM
100PPM  0.50Xx 5S00PPM LOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP XK XCA

1.35 0.11

e NOTE

VALUES NOTED BY
ACCURACY

ELEMENT P CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.,00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
—

~

IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
-=PARTS PER MILLION~--- PPM
XMG MN FE cv ZN xS a
0.08 91 243 23 20 0.00 2%

x

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

PAGE 11
CUSTOMER NuNO 21
PPM PPM SAMPLE LAB ID 83-5075-13
AL BA wT LOG~IN 01/19/83
———— meem mm—— COMPLETED 03/01/813
23 8 1.00

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cuv IN
0.04X% 1LOPPM 25pPP S PPM 10PPM
2.00X S00PPM  SQOPP 100 PPM  100PPM

100PPM

NA AL BA
0.01% 30PPM SPPM
0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATGRY
TERRE HAUTE., [NDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 12
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 22
SAMPLE --PARTS PER MILLION--- PPN PPM  PPM  SAMPLE LAB ID 83-5075-14
NUMBER XN xP XK XCA XMG MN FE cu ZN xS 8 ANA AL BA wT LOG-IN 01/19/83
------- et e D I COMPLETED 03/01/83
0.00 0.19 1.76 0.15 0.09 69 n 25 22 0,00 2% 0.00 a2 8 1.00
------------------ NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -—=--=-—--—eomoooooo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0.05X 0.08% 0.04X I0PPM  25PP 5 PPM  1OPPM SPPM  0.01X%  30PPM SPPM
MAXIMUM 1,.00X 4,00X 2.00X SO00PPM SO00PP 100 PPM  100PPM 100PPM  0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORTY PAGE 13

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNOQ 25
SAMPLE ~-PARTS PER MILLION-=--— PPM PPM  PPM  SAMPLE LAB LD B83-5075-15
NUMBER XN xP XK XCA XMG MN FE cv ZN xS 8 XNA AL 8A wY LOG-IN 01/19/83
------- ——— ———— ~em=  meme= meeee em-e cmme smee mee= mme= —ee mmmme mmme emem eeee CUMPLETED 03/01/83
0.00 0.15 1.60 0.18 0.11 68 34 2% 18 0.00 2%  0.00 39 10 1.00

---------------- NOTE VALUES NOTED BY =* ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED: -----~-—-~-=-——-=~-—==-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE (oV} IN 8 NA AL BA
MINIMUM 0.05X% 0.08X 0.04X 10PPM 25pPP S PPM 10PPM SPPM  0,01X% 30PPM SPPM
MAXIMUM 1.00% 4.00x 2.00Xx SOOPPM 500PP 100 PPM  100PPM 100PPM  0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INOIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT PAGE 1a
04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE

SAMPLE ~~PARTS PER MILLION-—~ PPM PPM PPM  SAMPLE LAB ID B83-5075-16
NUMBER XN xP xK XCA XMG MN FE cu IN xS B XNA AL B8A wT LOG-IN 01/19/83

------- -—— e O E I B ———— —-e- CUMPLETED 03/01/83
0.00 0.16 1.30 0.13 0.08 60 a8 22 19 0.00 2z  0.00 68 7 1.00

- —— - ——— - - - - - - - -

---------------- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHTY INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT MG MN FE (& V) ZIN NA AL 8

P A B A
MEINIMUM 0.05% 0.08X% 0.04X 1OPPM 25PP S PPM 10PPM SPPM 0.01X 30PPM SPPM
MAXIMUM 1.00X &4.00X 2,00Xx 5S00PPM S500PP 100 PPM  100PPM 100PPM 0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

.-
e
e



IMC PLANT TEISSUE ANALYSIS REPORY PAGE 1S

04/06/83
ACCOUNT 061 RHYKERD DR C L - PUROUE CUSTOMER NUND 29
SAMPLE ~~PARTS PER MILLION--- PPM PPM  PPM SAMPLE LAB IO B83-5075-18
NUMBER XN xP xK XCA xMG MN FE cu ZN XS B XNA AL 8A wy LUG-IN 01/19/83
——————— ~—~= eme= acee amee- Y === me== mmee cmee emmo ses memmme memm maee eoee COMPLETED 03/01/83
0.00 0«19 175 0.20 0412 91 53 22 25 0.00 3%  0.00 81 6 1.00

------------------ NOTE  VALUES NDTEO BY 3 ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-=-=--=-c-cco-——-o-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.05% 0.08X 0.04X 10PPM  25PP S5 PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM 500PP 100 PPM 100PPM 100PPM 0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT PAGE 16

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 30
SAMPLE ~~PARTS PER MILL 1ON--- PPM PPM  PPM  SAMPLE LAB ID B83-5075~19
NUMBER XN xP xK XCA XMG MN FE cv ZN xS ] XNA AL BA wT LOG-IN 01/19/83
------- -———- ——==  eeem mmee= cmmeo ecee mmeo mees ce=e mmme ses —emde e aoe oo CUMPLETED 03/01/83
0.00 0.20 1.68 0417 0.1l 78 46 3z 26 0.00 3= 0.00 6a 8 1.00

------------------ NOTE  VALUES NOTED B8Y % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ==~------mceeee—e——ee
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv IN a NA AL BA
MINIMUM 0.05X 0.08BX 0.04X 10PPM 25pp S PPM 1O0PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.,00X 4.00X 2.00X SOOPPM SOO0OPP 100 PPM  100PPM  100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABQRATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PPt

N



IMC PLANT TISSUE ANALYSIS REPORT

04706783

ACCOUNT 061 RHYKERD DR C L - PURDUE
—--;;;;CE -------- T B -~PARTS PER MILLION---
NUMBER ) XN xP XK XCA XMG MN FE (e V) N
"""" 0.00 0.14 1.18 0.12 0.07 6a 27 2% 13

xS

0.00

2%

0.00

CUSTOMER
PPM SAMPLE
BA wT

8 1.00

------------------ NOTE VALUES NOTED 8Y % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATED.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN
MINIMUM 0.05X 0.08X 0.04X% 10PPM
MAXIMUM 1.00X 4.00x 2.00X SO00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

~

FE
25pPpP
500PP

(oV]
S
100

PPM
PEM

IN
1OPPM
100PPM

8
SPPM
1 00PPM

NA
0.01X
0.50X

AL BA
30PPM SPPM
SOO0PPM 100PPM

IMC AGRONOMIC
TERRE HAVUTE.

LAB IO 83-5075-20
LOG-IN 01/19/83
COMPLETEODO 03/01/83

SERVICES LABORATORY
INDI ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 18

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 34
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5075-21
NUMBER XN xP XK XCA XMG MN FE cu ZN 33 B XNA AL B8A wr LOG-1IN 01/19/83
------- —_—— e e el et e N COMPLETED 03/01/83
0.00 0.18 1.38  0O.14 0.09 85 32 2% 21 0.00 2% 0.00 4l 9 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-=----——=ce-———c-oo
ACCURACY L IMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0.05%X 0.08X 0.04X LOPPM 25PpP S PPM 1OPPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00Xx S00PPM 500PP 100 PPM  100PPM 100PPM 0.50X S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
—
o as

y T



IMC PLANT TISSUE ANALYS1S REPORT PAGE 19
04/06/83 i
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 37
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5075-22
NUMBER _ XN P xK XCA XMG MN FE cu ZN XS e XNA AL BA Wt LOG-IN 01/19/83
------- mm=~  mmee meee mmme= meme— meme smme meem meme memme mee mme—e meme scee ——e CUMPLETED 03/01/83
0.00 0.16 1.21 0.14 0.08 85 38 2% 16 0.00 22 0.00 a6 12 1.00
[ 4
------------------ NOTE  VALUES NOTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~=--==m=c--c-cmcm——oo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT p CA MG MN FE cu IN e NA AL BA
MINIMUM 0.05% 0.08X 0.04X 10PPM  25PP S PPM  [OPPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00X%X 4.00X 2.00X SOOPPM S00PP 100 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE MHAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 20

NUNO 38
LAB 1D 83-5075-23
LOG-1IN o1/19/83

COMPLETED 03/01/83

04/06/83
ACCOUNT 061 RHYXKERD DR C L - PURDUE CUSTOMER
SAMPLE ~=PARTS PER MILLION-~- PPM PPM PPM SAMPLE
NUMBER XN xP XK XCA XMG MN FE cu ZN xS B XNA AL BA w7
0.00 0.16 1.46 O.14 0.08 62 66 2% 18 0.00 2% 0.00 74 8 1.00
---------------- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN B NA AL BA
MINIMUM 0.05X 0.08X 0.04X LOPPM 25PP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50x SOO0OPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE,

INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT
04/06/83
ACCOUNT 061 RHYKERD DR C L -~ PURDUE

CUSTOMER
S AMPLE ~-~PARTS PER MILLION--~ PPM PPM PPM SAMPLE
NUMBER XN xp XK XCA XMG MN FE cv ZN XS e XNA AL BA wT
0.00 0.16 1.10 0.13 0.08 78 37 22 23 0.00 2% 0.00 39 7 1.00

v

~=—=== NOTE VALUES NOTED BY £ ARE OUTSIOE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN B8 NA AL BA
MINIMUM 0.,05X 0.08X 0.04X 10PPM 25PP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00OPPM SOOPP 100 PPM 100PPM  100PPM 0.50Xx 500PPM 100 PPM

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.,

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-~

NUND

LAB ID
LOG-IN

INDIANA

PAGE

41

47808

83-5075-24
01/19/83
COMPLETED 03/701/83



IMC PLANT TISSUE ANALYSIS REPORT PAGE 22

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 42
SAMPLE ~-PARTS PER MILLION-—- PPM PPM  PPM  SAMPLE LAB'ID B83-5076-02
NUMBER XN xP XK XCA XMG MN FE cu zZN xS 8 XNA AL BA wT LOG-IN 01/19,83
----- - —m—=  meee cmme mmemm mmmme mmem me=m mme= mm—— —e—e —me cmmem e cmem —mee CUMPLETED 03/01/83
0,00 0417 1.76 0.20 0.11 76 56 3¢ 24 0.00 3¢ 0.00 65 6 1.00
e NOTE  VALUES NOTED BY ¢ ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-=--==——c-=—ooe—cmon

"ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT [ 4 CA MG MN FE cv NA AL (=7,

ZN B
MINIMUM 0.05X 0.08X 0.06X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM SOOPP 100 PPM  100PPM 100PPM 0.50X SO0OPPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA AT7808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT

CUSTAOMER NUNO a5

PPM PPM  SAMPLE LAaB 10O 83-5076-03

AL aA wT

LOG~1IN 01/19/783

CUMPLETED O03/01/83
90 6 1.00

04/06/83

ACCOUNT 061 RHYKERD DR € L ~ PURDUE

T Tsamere T TTTTTTTTTT TTTTTTIIpARTS PER MILLION-—— pemM
NUMBER %N xP XK XCA XMG MN FE cu ZN XS B
""""" 0.00 0.21 1.91 0.20 ©0.12 91 61 38 36 0.00 3%

-------- ~—==-=---= NOTE VALUES NOTED BY

ACCURACY
ELEMENT P CA

MINIMUM 0.05X 0.08X%
MAXIMUM 1.00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

MG MN FE cy IN
0.04X% LOPPM 25pPP 5 PPM 10 PPM
2.00X SOOPPM SO0O0PP 100 PPM

100PPM ] O0OPPM

& ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, ----=--—-—-—-e——eeo—--
LIMITS FOR THE STANODARD ONE GRAM SAMPLE ARE AS FOLLOWS

NA AL BA
0.01X 30PPM SPPM
050X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATURY
TERRE HAUTEs INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 24

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 46
S AMPLE —~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5076-04
NUMBER XN xP xK XCA XMG MN FE cu ZN XS 8 XNA AL BA wT ‘LOG~-IN 01719783
----- - -——— mmwm mmme mmmem mce—s oo mmme mmee e —mm= eme m—mem mmee e - COMPLEYED 03/01/83
0.00 0.14 1.26 0.14 0,08 60 30 2¢ 1S 0.00 2%  0.00 35 8 1.00

----------------- NOTE VALUES NOTED BY $& ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs —-==—~~-==-we-——=—--o=--
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 8 NA AL BA

MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXITMUM 1.00X 4.00xX 2.00X SO00PPM SO00PP 100 PPM 100PPM 100PPM  0.50Xx SOOPPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, 1NOIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
—




IMC PLANT TISSUE ANALYSIS REPORT PAGE 25

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE ' CUSTOMER NUNO 49
SAMPLE -=PARTS PER MILL [ON-=~ PPM PPM  PPM  SAMPLE LAB ID 863-5076-05
NUMBER XN xP xK XCA XMG MN FE cu ZN xS 8 XNA AL BA wY LOG~IN 01/19/83
——————— —=—~ wmes eeee cccee eeeee mmm mme= mmme e-ee —_——— em= e——e— —wm— mmee —eee COMPLETED 03/01,83
0.00 0.12 1.21 0.12 0.04 151 41 4% 16 0.00 2% 0.00 92 14 1.00

------------------ NDTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs --~=-=---=--~--—wccroao-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cuv IN 8 NA AL BA
MINIMUM 0.05X 0.08Xx 0.04X LOPPM 25PP S PPM 10PPM SPPM 0.01X 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X SO0PPM S5SO00PP 100 PPM  100PPM  100PPM  0.50X S00PPM 100PPM

IMC AGRONOMIC SENRVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

W

N

=



IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

-~-PARTS PER MILL1ON---

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xP xK XCA XMG MN FE
0.00 0.11 1.20 0.10 0.05 137 28

------------------ NOTE  VALUES NOTED By
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08X
MAX[MUM 1,.00% &.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
a—r
LN

Y

% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN
0.04% 10PPM
2.00% S00PPM

(o V]

4%

FE
25pp
S00PP

ZN

cuU
5 PPM
100 PPM

ZN
10PPM
100PPM

e
SPPM
100PPM

NA
0.01X
0.50x

PAGE 26
CUSTOMER NUNDO 50
PPM SAMPLE LAB ID 83-5076-06
8A wv LOG-IN o1/19/83
———— =e—- COMPLEYED 03/01/83
22 1.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 27

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE : CUSTOMER NUND 53
SAMPLE ~-PARTS PER MILL1ON--- PPM PPM  PPM  SAMPLE LAB ID 83-5076-07
NUMBER XN xP XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/19/83
----- -- —===  —sec  ssme=  eemmes semos memm smes mmme mem= em—= mee | mmeme e meem e CUMPLETED 03/01/83
0.00 0.11 1.0 0.10 0.05S 124 57 S 19  0.00 2%  0.00 128 14 1.00

——mme—m—ae——-——=—- NOTE VALUES NOTED BY £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHFT INDICATED: ----~-=-—-—so—-sacoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT 124 CA MG MN FE cv ZN B NA AL BA
MINIMUM 0.05X 0.08Xx 0.04X% 1 OPPM 25PP S5 PPM 10 PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.,00X 2.00X SO00PPM SO00PP 100 PPM  100PPM 100PPM 0.,50X 5S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
YERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e

| -,

e’

-~
e



ACCOUNT 061
S AMPL
NUMBER XN
0.00

RHYKERD DR C L

xpP

0.12

NOTE

ELEMENT
MINIMUM
MA X I MUM

- PURDUE
xK XCA
1.00 0.10

VALUES NOTED BYy

ACCURACY

P CA
0.05X 0.08X%
1.00% 4.00X

IMC PLANT TISSUE ANALYS1S REPORT

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC
TERRE HAUTE.,

PAGE 28

NUNO Sa
LAB ID 83-5076-08
LOG-1IN ol1/719/83

COMPLEYED 03/01/83

04706783
CUSTOMER
~-PARTS PER MILLION--- PPM PPM PPM  SAMPLE
XMG MN FE cu IN XS B XNA AL BA wT
0.06 107 40 4 18 0.00 2% 0,00 50 t4 1.00
% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE (aV) ZN B NA AL BA
0.04X 1 0PPM 25pPP S5 PPM LOPPM SPPM  0.01X 30PPM SPPM
2.00X S00PPM SOOPP 100 PPM 100PPM 1OOPPM 0.50% SOOPPM toOPPM

SERVICES LABORATORY
INDI ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA
0,00 0410 1,07 0.11
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P cA
MINIMUM 0.05X% 0.08X
MAXIMUM 1.00X 4.00%

-—-PARTS PER MILLION~-~--
MN FE cu IN

- - - - -

119 38

4% 18

* ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS

MG MN FE cu
0.04X 10PPM  2SPP 5 PPM
2.00X SO0OPPM SO00PP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ZN a
10 PPM SPPM
100PPM  100PPM

PAGE 29
CUSTOMER NUNO S7
PPM  PPM  SAMPLE LAB ID 83-5076-10
AL BA wT LOG-IN 01/19/83
-———-— —-———— ———— CUMPLETED 03/01/83
46 11 1.00
INDICATED. —---—-m—c-m—mo—mm e
NA AL BA
0.01%  30PPM SPPM
0.50X SO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE ao

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND S8
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5076-11
NUMBER XN xp XK XCA XMG MN FE cu ZN XS a8 XNA AL BA wv LOG-IN 01719783
------- mm=e  mmes eeee cmme- mmcee memm smee mmee mmee | meme mee memme e mmee —mee COMPLEYTED 03/01/83
0.00 0.08 1.08 0.11 0.0S 139 31 s 18 0.00 2%  0.00 52 11 1.00
————————————————— NOTE  VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ===-=—--c--—aom—co—o

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cuv ZN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25pPP S PPM 10PPM SPPM 0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM 1OOPPM 0.50x SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATYORY
TERRE HAUTE., [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

o,
T e



CCOUNT 061 RHYKERD DR C L ~ PURDUE
S AMPLE
NUMBER xN %P XK XCA
0.00 O.11 115 0.09
------- e mme———-=~ NOTE VALUES NOTED BY
ACCURACY
ELEMENT [ CA
MINIMUM 0.05X% 0.08X
MAXIMUM 1 .00X 4.00%

IMC PLANT TISSUE ANALYSES REPORT

-~PARTS PER MILLION--~ PPM PPM

MG NN FE v ZN %S e ANA AL

0.05 143 31 a3 21 0.00 2% 0.00 L X:]
%x

LIMETS FOR THE
MG MN
0.04X% t OPPM
2.00x S0oOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

04/06/83

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu ZN B NA
25PP S PPM 10PPM SPPM 0.0LX
S500PP 100 PPM LOOPPM  100PPM  0.50X

PAGE 31
CUSTOMER NUN) 61
PPM  SAMPLE LAB ID 83-5076-12
BA wr LOG~EIN 01719783
———— e~ COMPLETED 03/701/83
13 1.00

INDICATED.

AL BA
30PPM SPPM
So0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 32
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 62
S AMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5076-13
NUMBER XN xP XK XCA XMG MN FE cu N xS B XNA AL BA w7 LOG-IN 01/19/83
------- mm=e mee= emee cmmme mmee- mmo- seme memee eme= sme= mme —meee mmee sooe e COMPLEYED 03/01/83
0.00 0.12 1.16 0.14 0.05 105 67 6 23  o0.00 2%  0.00 77 7 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHF INDICAVEDs =-=-------=ceo—————o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.06X 10PPM  25PP S PPM LOPPM SPPM  0.D1X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM S00PP 100 PPM 100PPM 100PPM 0.50X SO00PPM 100PPM

INTERNATIONAL MIiNERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATARY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT ' PAGE 33

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 65
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5076-14
NUMBER xN xP XK XCA XMG MN FE cu ZN XS B XNA AL BA wT LOG-IN 01/19/83
----- -— I e Tt e COMPLETED 03/01/83
0.00 0.12 1.11 0.1l 0.05 161 42 4% 15 0.00 2%  0.00 53 t3 1.00

------------------ NOFE  VALUES NOFTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-—--~-—-osoomme———-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0,05 0.08X 0.04X 10PPM 25PP S PPM 1OPPM SPPM  0.01X 30PPM S5PPM
 MAXIMUM 1.,00X% 4.00x 2.00X SOOPPM SO00PP 100 PPM 100PPM  1OOPPM  0.50Xx SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA
0.00 0.13 1.04 0.12
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P cA
MINIMUM 0.05% 0.08%
MAXIMUM 1.00X 4.00X

IMC PLANT TISSUE ANALYSIS REPORT

04/06/83

~=PARTS PER MILLION---
MN FE cv ZN

120, 27 ax 16

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WE IGHT

LIMITS FOR THE
MG MN FE cu
0.04% 10PPM 25PP S PPM
2.00X SO00PPM S00PP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S

xS B

0.00

ZIN
10PPM
100PPM

B
SPPM
100PPM

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

NA
0.01X%
0.50X%

PAGE 34
CUSTOMER NUNO 66
PPM  SAMPLE LAB ID B83-5076-15
BA wr LOG-IN 01/19/83
———— m—e— COMPLETED 03/01/83
20 1.00
INDICATED, —----~-oo—mmmm e
AL BA
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT VISSUE ANALYSIS REPORT

04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
-—-gligzé -------------------------------------- :°PART5 PER MILLION--~
NUMBER XN xpP %K XCA MG MN FE cv ZN
"""" . 0.00 0.10 0.98 0.09 0.05 116 &2 4% 1s

coamwmam——mm e ——e—m— NOTE

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT .4 CA MG MN
MINIMUM 0,05X 0.08X 0.04X 10PPM
MAXIMUM 1.00X 4.,00X 2.00X SO0PPM

INTERNATIONAL MINERALS 8 CHEMICAL CORPORATION

FE
25pPP
S00PP

cv
5 PPM
100 PPM

IN
10PPM
100PPM

8
SPPM
100PPM

NA
0.01%
0.50X%

CUSTOMER
PPM  SAMPLE
wT

12 1.00

VALUES NOTED BY % ARE OUTSIDE YTHE ACCURACY LIMIYTS FOR THE SAMPLE WEIGHT INDICATED.

AL BA
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.,

NUNO 69

LAB 1D
LOG-IN

INDI ANA

PAGE

83-5076-16
01/19/83
COMPLETEDO 03/01/83

47808



IMC PLANT

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE —=PARTS PER MILLION-~—- PPM PPM PPM SAMPLE
NUMBER XN xP XK XCA XMG MN FE cu ZN xS =) XNA AL BA wT
0.00 O.11 0.98 O.11 0.06 86 32 S 17 0.00 2% 0.00 42 14 1.00
-------------- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT 24 CA MG MN FE cv IN =) NA AL BA
MINIMUM 0.05X 0.08X 0.04Xx 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO0OPPM SOOPP 100 PPM 100PPM  100PPM 0.50X SOO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

—;;:' |

W

TISSUE ANALYS1S REPORT

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.

NUNO

LAB ID 83-5076~-18
01/19/83
CUMPLETED 03/01/83

LOG-1N

INDIANA

47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA
0,00 0.10 1.03 0.10
------------------ NOTE  VALUES NOTED BY

ACCURACY
ELEMENT 14 CA
MINIMUM 0.05X 0.08X%
MAXIMUM 1.00X 4,.,00X%

2

IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

~~PARYTS PER MILLION-~--—

MN

121

FE

48

ARE OUTSIDE THE

cv

S

IN

18

ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG
0.04X

MN
1 0PPM

2.00% S00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

FE
25PP
500PP

cu

S PPM
100 PPM

IN B8
10PPM SPPM
100PPM  100PPM

CUSTOMER NUNO 73
PPM  PPM  SAMPLE LAB ID 83-5076-19
AL 8A wT¥ LOG-IN 01/19/83
e e o COMPLETED 03/01/83
61 11 1.00
INDICATED, ~—=-----momommee e
NA AL BA
0.01%  30PPM SPPM
0.50Xx S0O0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATYORY
TERRE HAUTE. [INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPOGRT

04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMDER %N xP XK XCA
0.00 0.13 1.14 0.10
------------------ NOTE VALUES NOTED BY
ACCURACY
EL EMENT P CA
MINIMUM 0.05% 0.08%
MAXIMUM 1.00X 4.00X

~=PARTS PER MILLION--- PP M PPM
XMG MN FE cu ZN xS a8 XNA AL
0.06 121 39 6 22 0.00 2% 0.00 54

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHYT

LIMITS FOR THE
MG MN
0.04% 10PPM
2.00X SO00OPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

P
w o

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cv N 8 NA
25pPpP S5 PPM 10PPM SPPM  0.01X
S00PP 100 PPM 100PPM LOOPPM 0.50%

PAGE 38
CUSTOMER NUNO 74
PPM  SAMPLE LAB ID 83-5076-20
BA wv LOG- IN 01/19,83
———— e CUMPLETED 03/01/83
14 1.00
INDICATED. —==-ommommmmm e
AL B8A
30PPM SpPPM
S00PPM  100PPM

1MC AGRONOMIC SERVICES LABORAYORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04706783
CCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 77
SAMPLE --PARTS PER MILLION--~ PPM PPM  PPM  SAMPLE LAB ID 83-5076-21
NUMBER XN xP xK XCA XMG MN FE cu ZN xS 8 XNA AL BA wt LOG-IN 01/19/83
------- e T et L COMPLETED 03/01/83
0.00 0.11 0.96 0.13 0.06 127 52 S 22  0.00 0.00 64 7 1.00
------ ~e-==~---~- NOTE VALUES NOTED BY £ ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., =——-==—-e-c—moo——wo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X% 0.08X 0.04X% 10PPM  25PP S PPM 10PPM SPPM  0.0IX  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00OPPM SOOPP 100 PPM 100PPM 100PPM 0.50X SO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ey

.

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 40

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 78
SAMPLE --PARTS PER MILLION--—— PPM PPM  PPM  SAMPLE LAB ID 83-5076-22
NUMBER XN P XK XCA XMG MN FE cu ZN xs 8 XNA AL BA wr LOG- IN 01/19/83
------- - wmm=  mme= memece meme- sees moee meem oo e oo CUMPLETED 03701783
0.00 D.14 1.23 0.11 0.06 123 84 6 26 0.00 2%  0.00 129 11 1.00

------------------ NOTE  VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-----==--=—o—o—wooox
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA

MINIMUM 0.,05X 0.08X 0.04X% 10PPM 25PP 5 PPM 10PPM SPPM  0.01X 30PPM 5PPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM  100PPM  0.50X S00PPM 100PPM

IMC AGRONOMIC SERVICES LAOORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMHER xN xP XK XCA
0.00 0.09 0.95 0.11
----------- --==-~- NOTE VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08X
MAXIMUM 1 .00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORTY
04/06/83

~-PARTS PER MILL ION---

PPM
XMG MN FE cu ZN xS 8
0.05 133 52 a3 19 0.00 2%

£

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG
0.04X
2.00%

MN
10PPM
S00PPM

FE cu
25PpP 5 PPM

IN
10PPM
S500PP 100 PPM

100PPM

B
SPPM

100PPM

NA
0.01X
0.50%

PAGE a1
CUSTOMER NUNG 81
PPM SAMPLE LAB ID B83-5076-23
BA wT LOG-IN ot/19/83
———— ———- COMPLETED 03/01/83
15 1.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LADORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04/06/783

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp xK XCA
0.00 0.13 0.95 0.10
----- meee——-e---== NOTE VALUES NOTED BY
ACCURACY
ELEME NT e CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.00%X 4.00X%

-~PARTS PER MILLION--- PPM PPM
MG MN FE cu ZN xS B XNA AL
0.06 174 48 e 20 0.00 2% 0.00 64

¥ ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE
MG MN

0.064X% LOPPM

2.00X SO00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e
P
o

STANODARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cuU IN 8 NA
25pPP S PPM 1L0PPM SPPM  0.01X%
S00PP 100 PPM 100PPM 100PPM 0.50X

PAGE 42
CUSTOMER NUND 82
PPM SAMPLE LAB ID B83-5076-24
BA wT LUG-IN 01/19/783
————  e_—— CUMPLETED 03701783
20 1.00

AL BA
30PPM SPPM
S00PPM 100PPM
IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

MN FE

130 32

04/06/83

cu

-————

4%

N

15

xS

0.00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

PAGE 43
CUSTOMER NUNO 8S
PPM PPM  SAMPLE LAB ID 83-5077-02
AL BA wT LOG-IN 01719783
——=— —ees  s-e- COMPLETED 03/01/83
64 10 1.00

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xpP XK XCA MG
0.00 0.10 1L.28 010 0.04
-------- -e=———--=- NOTE VALUES NOTED BY %
ACCURACY
ELEMENT P CA MG
MINIMUM 0.,05X 0.08X 0.04X
MAXIMUM 1.00X 4.00X 2.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

MN
10PPM
S00PPM

FE cuy
25ppP 5 PPM
SO0PP 100 PPM

IN
10PPH
100PPM

a
SPPM
100 PPM

NA AL BA
0.01X% 30PPM S5PPM
0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LADORATORY
TERRE HAUTE, INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE

S AMPLE
NUMBER XN xp xK XCA

__________________ NOTE VALUES NOTED BY

ACCURACY

ELEMENT P CA
MINIMUM 0,05X 0.08X%
MAXIMUM ]1.00X 4.00X%

IMC PLANT TISSUE ANALYSIS REPORT PAGE 44
04/06/83

CUSTOMER NUNO 86

—=PARTS PER MILL ION~—-- PPM PPM PPM SAMPLE LAB ID 83-5077-03
XMG MN FE cu ZN E $-3 B XNA Al BA wT LOG- 1IN 01/19/83

——=- o= me—= mmme eeee ———— ———e CUMPLETED 03/01/83
0.06 131 20% 3% 16 0.00 2¢  0.00 28% 15 1.00

% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMP_E WEIGHT INDICATED, -~-----e--cocrm—wocnaan
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu ZN B NA AL aa

0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
2.00x SO00PPM SO00PP 100 PPM I00PPM 100PPM 0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LADORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

—

-



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA
0.00 0.08 1,07 0.12
------- “==—-—---—- NOTE VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X% 0.08X%
MAXIMUM 1.00X 4.00X

IMC PLANT TISSUE ANALYSIS REPURT

04/06/783
~~PARTS PER MILLION-~- PPM™
XMG MN FE cv IN XS 8
0.05 119 30 3% 15 0.00 2%

CUSTOMER NUNO B89

PPM PPM  SAMPLE LAB 1D 83-5077-04
AL BA wv LOG-IN o1/19/83

m—e——— meee e COMPLETED 03/01/83
48 11 1.00

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe ---~--—-—-—-=—so——ao-—-

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu ZIN
0.,04X% 10PPM 25PP S PPM 10PPM
2.00X SO00OPPM  SO0O0PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e
e

- p—

A%

100 PPM

NA AL BA
0.01X 30PPM S5PPM
0.50X S500PPM 100PPM

IMC AGRONOMIC SERVICES LADORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04706783
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE -=PARTS PER MILLION-~- PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA MG MN FE cu N xS <] XNA AL BA v
0.00 O.11 1.29 O.11 0.07 104 ‘28 3% 17 0.00 2= 0.00 36 8 [1.00
------------------ NOTE VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu B NA AL BA
MINIMUM 0.05X% 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM 0.01X 30PPM SPPM
MAXIMUM ].00X 4.00x 2.00Xx SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50xX 500PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PAGE 46

NUNO 90
LAB ID B83-5077-05
LOG-IN 01719783

COMPLETED 03701783

SERVICES LABORATORY
INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 47
04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTDOMER NUNO 93
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-S077-06
NUMBER XN xP XK XCA XMG MN FE cyY ZN xS B XNA AL BA wr LUG- IN 01/19,83
------- ol COMPLETED 03/01/83
0.00 0.10 1.55 0415 0.07 148 5% 6 30 0.00 2%  0.00 78 8 1.00

------------------ NOTE  VALUES NOTED BY ¢ ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMP_E WEIGHT IMDICATEQD. ——~-~-——-——co——oca—o
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT e CA MG MN FE cy ZN NA AL BA

B
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM [.00X 4,00Xx 2,00x S00PPM SO00PP 100 PPM 100PPM 100PPM 0.50Xx S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA a7808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT

PAGE 48
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 94
SAMPLE -~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D B83-~5077-07
NUMBER XN xP XK XCA XMG MN FE cv ZN xs 8 XNA AL BA ur LOG-IN 01/19/83
------- —===  mme= smeme cecem mmmes mmm- emee mmee mmem s e mmeme= me—= mmem e COMPLETED 03/01/83
0.00 0.09 1.19 Q.14 0.07 135 36 s 23 0.00 2% 0.00 as 13 1.00
}
------------------ NOTE  VALUES NOTED BY 2 ARE OUTSIDE VHE ACCURACY LIMITS FOR THE SAMP_E WEIGHT INDICATED. ------———~———-w=-=—e=
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cu 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM  2SPP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXTMUM 1.00X 4.00X 2,00X SOOPPM 5S00PP 100 PPM 100PPM [00PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 49

04/06/83
ACCOUNT 061 RHYKERD DR C L = PURDUE CUSTOMER NUNG 97
SAMPLE ~-PARTS PER MILLIDN-—- PPM PPM  PPM  SAMPLE LAB ID 83-5077-08
NUMBER XN xp XK XCA XMG MN FE cy N xs 8 XNA AL BA wv LOG-IN 01/19/83
------- ~-==  se== mseme mmmee m—mme memo mmem mmme mom= —mm- mme memee mmem mmee e COMPLETED 03,/01/83
0.00 0.13 1.S5S1 0.1s 0,05 164 33 5 19  0.00 ¥ 0.00 as 16 1.00
m—mreme—ememae————— NOTE  VALUES NOTED BY # ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WE1GHT INDICATED, =----=~----——o——omeoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cy N B NA AL BA
MINIMUM 0.05X 0.08X 0.04X LOPPM  25PP 5 PPM  10PPN SPPM  0.01%  30PPM SPPM

MAXIMUM t.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 478086

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
"\
ol

<



IMC PLANT TISSUE ANALYSIS REPORT PAGE 50

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 98
———————————————————————————————————————————————————————————————— e o e v o . AR - — - - —— A e A e A - . == - — -
S AMPLE ~-PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5077-10
NUMBER XN xP XK XCA XMG MN FE cu ZN xS e ANA AL BA wr LOG-IN 01/19/83
----- - s I s e Tl el Tt e CUMPLETED 03/01/83
0.00 0.18 1.49 0.11 0.07 149 26 4% 20 0.00 2%  0.00 31 18 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICAVED. -=--=-=--c-—---——mwa=_—

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cy N ) NA AL 8A
MINIMUM 0©0.05X 0.08x 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM S5PPM
MAXIMUM 1.,00X 4.00x 2.00X SOOPPM SOO0PP 100 PPM 100PPM  100PPM 0.50X%X 5S500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDI1ANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

>
,

”"’,:‘ AN

-

e



IMC PLANT TISSUE ANALYSIS REPORY

PAGE  SI
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 101
SAMPLE ~~PARTS PER MILL ION-=- PPM PPM  PPM  SAMPLE LAB ID 83-5077-11
NUMBER XN xp XK XCA XMG MN FE cu ZN xs B8 XNA AL B8A wr LOG-IN 01/19/83
—————— e ot D S e e e ———— mmem —mee COMPLETED 03/01/83
0.00 0.10 1.38  0.11 0.05 139 28 s 18 0.00 2¢  0.00 as 10 1.00

------------------ NOTE VALUES NOTED By = ARE OUTSIDE THE ACCURACY L IMITS FOR THE SAMP_E WEIGHT INOICATEOD.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu ZN a NA AL BA
MINIMUM 0,05X 0.08Xx 0.04X 10PPM 25PP S PPM 10PPM 5PPM  0.01X 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X SOOPPM SO0O0PP 100 PPM 100PPM 100PPM 0.50X 5SO00PPM [LOOPPM

1MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN %P xK XCA
0.00 O.i4 1.41 0.11
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEME NT P CA
MINIMUM 0.05% 0.08%
MAXIMUM [.00% 4.00%

IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

-—-PARTS PER MILLTIUN--~ PPM
xXMG MN FE cu ZN XS B XNA
0.07 133 33 L 21 0.00 23 0.00

% ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu ZN

0.04X% 10PPM 25pPP 5 PPM 10PPM

2.00X SO00PPM S00PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

B
SPPM
1 00PPM

28¥

NA
0.01%
0.50%

PAGE 52
CUSTOMER NUNO 102
PPM SAMPLE LAB ID B83-5077-12
BA w7 LOG-1IN 01/19/83
———— == COMPLETED 03/01/83
20 1.00

AL BA
30PPM SPPM
SO0PPM 100PPM

I1MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 53
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 105
S AMPLE ~-PARTS PER MILL ION--- PPM PPM  PPM SAMPLE LAB 1D 83-5077-13
NUMBER XN xp XK %CA AMG MN FE cu ZN xS 8 XNA AL 8A wrY LOG-IN 01/19/s83
----- - — —— e Tt e R et e T S S COMPLETED 03/01/83
0.00 O.i1 1.38 0.1l 0.06 149 23% 5 21 0.00 2¢  0.00 33 IS 1.00
------------- ~--~=- NOTE VALUES NDTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, ~--——-——=-w-—emmee—ao
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cy ZN 8 NA AL BA
MINIMUM 0.05% 0.08% 0,04X LOPPM  2SPP S PPM 10PPN SPPM  0.01X  30PPM SPPM
MAXIMUM 1.,00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50% SOO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANY TISSUE ANALYSIS REPORT
04/06/B3

PAGE 54

CUSTOMER NUNO 106

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xpP xK XCA
0.00 0.12 1.18 0.1l
------------------ NOTE  VALUES NOTED B8Y
ACCURACY
EL EME NT e CA
MINIMUM 0,05X 0.08X
MAXIMUM 1.00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e

-

-
R
- _;-"‘

~=PARTS PER MILLION---
MN

139

FE

42

cv

6

ZN

26

0.00

-~
~

LIMITS FOR THE

MG MN FE cuv N
0.04X% LOPPM 25PP S PPM 10PPM
2.00x 500PPM 500PP 100 PPM 100PPM

B
SPPM
100 PPM

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

NA
0.01X
0.50x

PPM  SAMPLE LAB D 83-5077-14%

8A wy LOG-IN o1/19/83

———— me—- COMPLEYED 03/01/83
ta t.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTYE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE %S

04/06/83
ACCOUNT 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUNO 109
SAMPLE ~-PARTS PER MILL ION--- PEM PPM  PPM  SAMPLE LAB ID 83-5077-15
NUMBER . XN xpP %K XCA XMG MN FE cu ZN xS ] INA AL B8A wT LOG-IN 01/19/83
------- ——— ——-- e e me== mee cmmee —mom cmem ol COMPLETED 03/01/83
0.00 0.09 1.63 0.18 0.05 153 36 5 18 0.00 2= 0.00 38 8 1.00
------------------ NOTE  VALUES NDTED BY © ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WE IGHT I[NDICATED. =-—=-—=mmme—-oooo

ACCURACY LIMITS FOR THE SVTANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS
ELEMENT P CA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04Xx 10PPM 25pPp S PPM 10PPM SPPM 0.01Xx 3o0PPMm S5PPH
MAXIMUM 1.00X 4.00X 2.,00X SO00PPM SOOPP 100 PPM 100PPM  100PPM 0.50X 5S00PPM 100PPM

IMC AGRONOMIC SERVICES LACORATORY
TERRE HAUTE., [NDIANA a7808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT PAGE 56

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 110
SAMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D B83-5077-16
NUMBER XN xP xK XCA XMG MN FE cu N xs 8 XNA AL B8A wi LOG-IN 01/19/83
----- - T e o e S I I Tt o COMPLETED 03/01/83
0,00 0411 1.33 0.15 0.06 128 32 6 26 0.00 2¢  0.00 a8 10 1.00

------------------ NOTE  VALUES NOTED BY 2 ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMP_E WEIGHT INDICATED. -=---=-m—weoomomo—noo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P ca MG MN FE u b 2Y] 8 NA AL BA
MINIMUM 0.05X% 0.08X%X 0.04X 10PPM  25pP S PPM  10PPM SPPM  0,01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S500PPM 500PP 100 PPM 100PPM 100PPM 0.,50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
FTERRE HAUTE., IND1ANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



. IMC PLANT TI1SSUE ANALYSIS REPORTY

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
TTsamee T T Z-PARTS PER MILLION--- peM PPM  PPM  SAMPLE
NUMBER XN xpP XK XCA XMG MN FE cu ZIN E $3 8 XNA AL BA wT
"""" 0.00 0.13 1.44 0.10 0.04 184 218 &% 15 0.00 2% 0.00 33 15 1.00
----- memme——--—e-=-= NOTE VALUES NOTED By =#* ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENTY 4 CA MG MN FE cu IN B NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPN SPPM  0.01X 30PPM SPPM

HAXIMUM 1.00X 4.00X 2.00X SO0OPPM S00PP 100 PPM 100PPM  100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e at

PAGE S7

NUNO 113

LAO ID 83-5077-18
LOG-IN oL/19/83
COMPLETED 03/01/83

SERVICES LABORATORY
IND I ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
ACCOUNT 061 RHYKERD DR C L = PURDUE CUSTOMER
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE
NUMBER XN xP XK XCA MG MN FE cv ZN xS e XNA AL BA 2 ¢
0.00 0.12 1.28 0.12 0.06 131 198 3% 17 0.00 2% 0.00 28¢ 16 1.00
e NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM  25pPp S PPM LOPPM SPPM  0.01% 30PPM 5pPM
MAXIMUM 1.00%X 4.00X 2.00%X S00PPM S00PP 100 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

PAGE 58

NUNO 114
LAB ID 83-5077-19
LOG-1IN 01/19/783

COMPLETED 03/01/83

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

o

INDI ANA 47808



ACCOUNT

SAMPLE
NUMBER

-

- =y " -

04/06/83
061 RHYKERD DR C L - PURDUE CUSTOMER
~~PARTS PER MILLION-~-- PPM PPM PPM SAMPLE
XN xP XK XCA MG MN FE cu ZN XS B XNA AL BA wT
0.00 0.12 151 0.10 0.0S 150 20% L 16 0.00 1% 0.00 30 14 1.00
NOTE VALUES NOTED BY € ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 5} NA AL B8A
MINIMUM 0.05X 0.08X 0.04X% 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM S5PPWM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM SO00PP 100 PPM 100PPM  100PPM 0.50X 500PPM 100PPM

IMC PLANT TISSUE ANALYSIS REPORT

1MC AGRONOMIC
TERRE HAUTE.,

iNTERNATIONAL MINERALS & CHEMICAL CORPORATION

PAGE 59

NUNO 117
LAB ID 83-5077-20
LOG-IN 01/19/83

COMPLETED 03/01/83

SERVICES LABORATORY
INDIANA 478048



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA
0.00 0.11 1.02 0.13
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.0BX
MAXIMUM 1.00%X 4.00X

0.06

.
¥

IMC PLANT TISSUE ANALYSIS REPORT

04/06/83

~—=PARTS PER MILLION-~-

MN

143

FE

28

cu

4%

ZN

21

ZNA

0.00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

PAGE 60

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLODWS

MG L]
0.04X 10PPM
2.00X% SOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

FE
25PP
500PP

cyu

S PPM
100 PPM

IN

10PPM
100PPM

8
SPPM
100PPM

CUSTDMER NUND 118
PPM  PPM  SAMPLE LAB ID 83-5077-21
AL BA wr ‘LOG-IN 01/19/83
———= meee —ee- COMPLETED 03/01/83
38 17 1.00
INDICATED, —wm=vwrm———-—-————————
NA AL B8A
0.01X  30PPM SPPM
0.50X S500PPM 100PPM

IMC AGRONOMIC SERVICES LAGORATORY
TERRE HAUTE, INDIANA 47808



ACCOUNT 061 RHYKERD DR C L -~ PURDUE
SAMPLE
NUMBER XN xpP XK XCA
0.00 O.14 149 0.17
e m e —— e ———— NOTE VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM  0.05X 0.08%X
MAXIMUM 1.00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

PAGE 61
04/06/83
CUSTOMER NUNO 121
-~PARTS PER MILL 1ON-—- PPM PPM PPM SAMPLE LAB 1D B83-5077~22
XMG MN FE cu ZN xS e ANA AL BA wr LOG-IN 01/19/83
e i e O P COMPLETED 03/01/83
0.07 165 3s 6 26 0.00 2% . 0.00 as 12 1.00

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE u ZN 8 NA AL BA
0.04X 10PPM 25pPpP S PPM 10PPM SPPM  0.01X 30PPM S5PPM
2.00x S00PPM SO0PP 100 PPM 100PPM  100PPM 0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORY

PAGE 62 .
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 122
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM SAMPLE LAB ID 83-5077-23
NUMBER XN xP xK XCA XMG MN FE cu ZN xS 8 XNA AL BA A LOG-IN 01/19/83
----- -- el e R T Lt L T e R S COMPLETED 03/01/83
0.00 0.09 117 0.12 0.06 158 a1 5 22 0.00 22 0.00 a3 13 1.00
------------------ NOTE  VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICAVED. ~------==cm=———-——oo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P cA MG MN FE cv ZN 8 NA AL BA
MINIMUM 0,05X 0.08X O0.04X 10PPM  25PP S PPM 10PPM SPPM  0.01X%  30PPM 5PPM
MAXIMUM 1,.,00X 4,00X 2,00X SO0PPM SOOPP 100 PPM 100PPM 100PPM 0.50X SO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOUMIC SERVICES LABOUORATORY

TERRE HAUTE.,

INDIANA 47808



IMC PLANT TESSUE ANALYSIS REPORY

PAGE 63
04706783
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUND 125
SAMPLE ~--PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID B83-5077-24
NUMBER XN xP xK XCA MG MN FE cuY N xS 8 ANA AL BA LAl LOG-IN 01/19/83
R ———— —Fes meme cemem e moms mmmm mmee eee- —m——— mme meme- R e COMPLETED 03/01/83
0.00 0.08 1.42 0.13 0.06 132 27 6 25 0.00 2% 0.00 kY:] 9 1.00
e P P LR P NOTE  VALUES NOGVED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~—=—==-- R bttt
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu N 8 NA AL 8A
MINIMUM 0.05X 0.08X 0.04% LoPPM  25pP 'S PPM 10PPM SPPM  0.01X  30PPM 5PPM
MAXIMUM 1.00X 4.00X 2.00% SOOPPM SOOPP 100 PPM 100PPM 100PPM 0.50X SO00PPN 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

EMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 64
04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 126

SAMPLE --PARTS PER MILL ION-~- PPM PPM  PPM  SAMPLE LAB ID 83-5078-02
NUMBER XN xP XK XCA XMG MN FE cu ZN xs 8 XNA AL aA wT LUG-1IN 01/19/83
——————— me==  —coee —ooe se—ce memes mm—s mmes mmee meme mme= —e- —emme meme o eeee COMPLETED 03/01/83

0.00 0.11 1.35 0.15 0.08 124 55 a% 22  0.00 22 0.00 50 9 1.00
L R T NOTE  VALUES NOTED 8Y % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —————--=-—-—ceomaoe-s

ACCURACY LINITS FOR THE STANDARD DNE GRAM SAMPLE ARE A5 FOLLOWS
ELEME NT P CcA MG MN FE cu N 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM  2SPP S PPM 10PPM SPPM  0.01X  30PPM SPPM

MAX[MUM 1.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM JOOPPM  0.50X SO00PPM 100PPM

IMC AGRONDOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

P




IMC PLANT TISSUE ANALYSIS REPORTY

SAMPLE -~PARTS PER MILL ION--~
NUMBER XN xpP XK XCA MG MN FE

0.00 Oe1l1 152 0.12 0.05 180 243

""""""""""" NOTE VALUES NOTED BY = ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [NOICATED.

PAGE 65

CUSTOMER NUND 129

PPM PPM PPM SAMPLE LAB ID 83-5078-03

xS B XANA AL BA v LOG-IN 01/19/83

T T r A VR COMPLETED 03/01/83
0o 2% 0.00 36 19 1.00

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P Ca MG MN
MINIMUM 0.05X 0.08X 0.04X 10PPM
MAXIMUM 1 .00X 4.00X 2.00X SOO0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S

N NA AL BA
10PPM SPPM  0.01X 30PPM SPPM

100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA XMG MN FE
0.00 0.08 1.26 0.11 0.0S 11
------- e=--=---~-~ NOTE VALUES NOTED BY %
EL EMENT P CA MG MN
MINIMUM 0.05%X 0.08X Q.04X 10PPM
MAXIMUM 1.00X 4.,00% 2.00X SOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

04/06/83

cu ZIN

FE cu
2s5pp 5 PPM
SO0PP 100 PPM

PAGE 66
CUSTOMER NUNGO 130
PPM  SAMPLE LAB ID 83-5078-04
BA w7 LOG-1IN 01/19/83
—em—— == COMPLEYED 03/0t/83
it 1t .00

ZN
10PPM
100PPM

B
SPPM
100PPM

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

NA
0.01X
0.50X%

AL BA
30PPM SPPM
S00PPM LOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. IKRDIANA 47808



IMC PLANT TISSUE ANALYSI1S REPORY

04/06/83

CUSTOMER
PPM  SAMPLE
BA wr
13 1.00

AL BA
30PPM SPPM
S00PPM  100PPM

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE =-PARTS PER MILLION--- PPM PPM
NUMBER XN xP xK XCA XMG MN FE cu ZN 43 B XNA AL
0.00 0.10 130 0.12 0,05 125 22% ) 20 0.00 2% 0.00 26%
---------------- NOTE VALUES NOTED BY < ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHTY INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE A5 FOLLOWS
ELEMENT P CA MG MN FE cv ZN 8 NA
MINIMUM 0.05X 0.,08X 0,04X 10PPM 25PP S PPM 10PPM SPPM  0.01X
MAXIMUM 1.00X 4.00X 2,00X SOOPPM 500PP 100 PPM  100PPM  100PPM 0.50X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE,

NUNO 133

83-5078-05
01/19/83

CUMPLETED 03/01/83

LAB ID
LOG-IN

INDIANA

PAGE

47808



IMC PLANT VISSUE ANALYSIS REPORT PAGE 68
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 134
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B3-5078-06
NUMBER XN xP xK ACA XMG MN FE cu ZN xs 8 XANA AL 8A wy LOG-IN 01/19/83
------- ~===  e===  —meme meeee cmem= mees mmm- mmme cmee mmes mee mmmee ceee seee —ee COMPLETED 03/01/83
0.00 0.12 135 0.12 0,07 137 30 4% 20 0.00 2s  0.00 a9 17 1.00
------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR VTHE SAMPLE WEIGHT INDICAVED. —=---=co-=oo———owooo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu ZN e NA AL BA
MINIMUM 0.05% 0.08% 0,04X 10PPM  25pPP S PPM  [OPPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00% 4.00X 2.00% 5S00PPM S00PP 100 PPM (0OPPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGROMOMIC SERVICES LAHBORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 69
0a4/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 137

SAMPLE -~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5078-07

NUMBER XN xP K XCA MG MN FE cuy N xS ] XNA AL 8A wr LOG-IN 01/19/83

------- —=—==  m=m—=  eme== mcem cccm= mmme smme fmee esee mmme mee mmmee oo cmee —mee COMPLETED 03/01/83
0.00 013 1.58 0.12 0.04 134 31 6 20 o0.00 2% 0.00 a0 8 1.00

------------------ NOTE  VALUES NOTED BY < ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs —=~----=-=--=-—-eo—eu
ACCURACY L IMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cv N 8 NA AL BA

MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM 0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S00PPM SO0OPP 100 PPM 100PPM  100PPM  0.50X SO00OPPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [ND}ANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT PAGE 70

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 138
SAMPLE -~PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5078-08
NUMBER xZN xp xK XCA MG MN FE cv N xS 8 XNA AL BA wyY LOG-IN 01/19/83
------- mmm= mme— e mmmme mmmme mmee mmmm mmem meem mmem cme mmemm mem —cee —eae COMPLETED 03/01/83
0.00 0,12 1.38 0.12 0,06 120 a1 42 20 0.00 2% 0.00 82 9 1.00

------------------ NDTE‘ VALUES NOTED BY 3 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-—--—~---—--e~co==——=
ACCURACY L IMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cuy IN 8 NA AL BA

MINIMUM O0.05X O0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPR  0.01X 30PPM SPPM
MAXIMUM 1} .00X 4A4.,00X 2.00X SO00PPM 5SO0OPP 100 PPM 100PPM 100PPM 0.50X S00PPM 1O0OPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp XK XCA
0.00 0.09 1«26 O0el7

------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08X%
MAXIMUM [.00% 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

--PARTS PER MILLION--- PPM
XMG MN FE cu ZN xS 8 XNA
0.06 130 39 S 22 0.00 2% 0.00

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

8
SPPM

PAGE 71

CUSTOMER NUND 141
PPM PPM  SAMPLE LAB ID 83-50786-10
AL BA [ 2] LOG-1IN 01719783
m—_——— meme e-m—- COMPLETED 03/01/83
S0 7 1.00

INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu IN
0.04% 1LOPPM 25PP 5 PPM 10PPM
2.00X SO00PPM S00PP 100 PPM 100PPM

1 00PPM

NA AL AA

0.01% 30PPM sSPPM

0.50X SO00PPM 100 PPM
IMC AGRONOMIC SERVICES LABODRATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 72

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER  NUND 142
SAMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D A3-5078-11
NUMBER XN xp XK XCA XMG MN FE cu ZN XS :] XNA AL B8A wr LOG=IN 01/19/83
------- ===  ~=m=  meee  memme mmmee coo= eses aoms coms —mes mee sesee —mee —eee emee COMPLETED 03/01/83
0.00 0.09 1.40 0.13 0,06 118 31 s 22  0.00 2% 0.00 a4 7 1.00

------------------ NOTE  VALUES NQGTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -----=-——=ooo—ooomoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG “N FE cu ZN ] NA AL BA

MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00% SOOPPM SO00PP 100 PPM 100PPM 100PPM  0.50X SO00OPPM 100PPM

ITMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORTY PAGE 73

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 145
SAMPLE ~-PARTS PER MILL ION-~- PPM PPM  PPM  SAMPLE LAR ID 83-5078-12
NUMBER XN xp xK XCA MG MN FE cu ZN £ 3] B XNA AL BA wv LOG-IN 01/19/83
------- ww==  =—== —em=  —eeo=  mmsoe mo== ——== ames mems | —-me= r== cmec— —eee —m—e —e—- COMPLETED 03/01/83
0,00 0.20 2.95 0.67 0.12 117 112 26  112%* 0.00 1S 0.00 255 21 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~-=-=e=e-—=————wooeaoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X% 10PPM  25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM SO0OPP 100 PPM  100PPM 100PPM 0.50% S00PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER AN xP XK XCA
0.00 0.19 2.79 0.73
------------------ NOTE VALUES NOTED By
ACCURACY
ELEMENT (24 CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.,00X 4.,00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANODARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cy ZN a8 NA AL 8A
0.04X 1 0PPM 25SPP S5 PPM 1O0PPM SPPM 0.01X 30PPM SPPM
2.00X 500PPM S500PP 100 PPM tooPPM  1O0OPPM 0.50X S500PPM 100PPM

1

ITMC AGRONOMIC
TERRE HAUTE.

PAGE 74

NUNO 146
tAaB ID 83-5078-13
LOG-1IN 01/19/83

COMPLETED 03/01/83

04/06/83
CUSTOMER
T T T b AR TS PER MILLION- - poM PPM  PPM SAMPLE | LAB 1D 83-5078-13
XMG MN FE cu ZN xS B XNA AL BA LAS
o.t1 82 79 16 76 ©0.00 15  0.00 195 19 1.00
=

SERVICES LABORATORY
IND1ANA 47808



ACCOUNT 061 RHYKERD

SAMPLE
NUMBER XN

IMC PLANT TISSUE ANALYSIS REPORT PAGE 7S

04/06/83
DR C L - PURDUE CUSTOMER  NUNO 149
~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5078-14
xp xK XCA XMG MN FE cu ZN xS B XNA AL BA wr LOG-IN 01/19/83
——mm e e emeeo mom= mm—= mmee m—ee mmee aem eeeeo ———e mmee e COMPLETED 03/01/83
0.21 2.75 0.67 0.09 111 - 8s 29 104% 0.00 13 0.00 214 15 1.00

—————————————————— NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~=~--r——--—m—oooomme

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS

ELEMENT P CA MG MN FE cv ZN 8 NA AL Ba
MINIMUM 0,05X 0.08X 0.04% 10PPM 25pPP S PPM LOPPM SPPM  0.01Xx 30PPM SPPM
MAXIMUM 1t,00X 4.00Xx 2.00x S00PPM SO00PP 100 PPM 100PPM  100PPUM  0.50% SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT PAGE 76

04/06/83
ACCOUNY 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUNO 150
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5078-15
NUMBER XN xP XK XCA XMG MN FE cu ZN xS B XNA AL BA wv LUG-1IN 01/19/83
------- ———=  ———=  meme mcmem comee mmeo mees mmee emm— mme= me- weeme eee- mmee e COMPLETED 03/01/83
0.00 0.18B 2.56 0.69 0.11 112 82 19 88 0.00 14 0.00 213 21 1.00

------------------ NOTE  VALUES NOTED BY < ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -=—----==mo--c-—=——-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0,05X 0.08X 0.,04X 10PPM  2SPP S PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4,00Xx 2.,00% SOOPPM SO00PP 100 PPM 100PPM 100PPM 0,50% SO0PPM 100PPM

IMC AGRONOMIC SERVICES LANORATORY
TERRE HAUTE, INOIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Y



IMC PLANT TISSUE ANALYSIS REPORT PAGE 77

04/06/83
ACCOUNT 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUNO 153
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5078-16
NUMBER XN xP XK XCA MG MN FE cu ZN xS B XNA AL BA wv LOG-TN 01/19/83
------- ———- ——==  mmm— memem emmee mmee emme mmme mme mme= mme mmmme memm oo e COMPLETED 03701783
0.00 0.20 2.54 0.86 O0.12 101 107 22 103 0.00 s 0.00 278 17 1.00
e D L TP NOTE  VALUES NOTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ——~--=--e————mooooo—o

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENYT P CA MG MN FE cu IN 2] NA AL BA
MINIMUM 0.05X 0.08x 0.04X 1OPPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00Xx SO0OPPM SOOPP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LARORATORY
TERRE HAUTE. INDIANA 478083

. INTERNATIONAL MINERALS & CHEMICAL CORPORATION
N

e




IMC PLANT TISSUE ANALYSIS REPORY PAGE 8

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDU CUSTOMER NUNO 154
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5078-18
NUMBER XN xp XK XCA XMG MN FE cu ZN xS :} XNA AL BA wT LOG-IN 01/19/83
------- —===  msme=  mm=e e—eee smeme —mee mmee mees mome seee wme mmme= ———= mee —eee COMPLETED 03/01/83
0.00 0.19 2.26 0,89 0.1l 94 106 17 9% 0,00 14 0.00 288 15 1.00

------------------ NOTE VALUES NOTED BY £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHY INDICATED, ----~~—===--c—-———=—--
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CA MG MN FE cu IN B NA AL

BA
MINIMUM 0,05X 0.08X 0.04X LOPPM 25PP S PPM 10PPM SPPM  0.01LX 30PPM SPPM
MAX TMUM 1.00X 4.00X 2.,00X S500PPM SOO0PP 100 PPM 100PPM LOOPPM 0.50X SO00OPPM 100PPM

IMC AGRONODMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

TN
\x



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xpP xx XCA
0.00 ©0.25 2,84 0.76
-
------------------ NOTE  VALUES NOTED BY
ACCURACY
EL EME NT P CA
MINIMUM 0.05X% 0.08X
MAXIMUM 1.00X 4.00X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORY

04/06/83

==PARTS PER MILLION-~-

XMG MN FE cuv ZN
O0.12 119 97 26 95
3

PPM
xS 8
0.00 12

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

PAGE 79
CUSTOMER NUNO 157
PPM PPM  SAMPLE LAB ID 83-5078-19
AL B8A wv LOG-1IN oL/19/83
———m e —ee— COMPLETED 03/01/83
223 15 1.00

INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu
0.04X 10PPM 25Pp S PPM
2,00xX SO0OPPM SO0OPP 100 PPM

ZN
LOPPM
100PPM

8
SPPM
100PPM

NA AL BA
0.01X JOPPM SPPM
0.50% 5S00PPM 100PPM

IMC AGRONOMIC SERVICES LARORATORY
TERRE HAUTE., INDIANA “7808



ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xpP XK XCA
0.00 0.17 1.76 0.83
------------------ NOTE VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05X% 0.08%
MAXIMUM 1.00X 4.00X

IMC PLANT TISSUE ANALYSIS REPORT
04/06/83

~-PARTS PER MILL ION--- PPM
XMG MN FE cu ZN xS a
0.13 96 139 15 a5 0.00 12

& ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE

MG MN FE cu IN
0.04X 1LOPPM 25PP 5 PPM 10PPM
2,00x S00PPM S500PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

B
SPPM
100PPM

STANDARDO ONE GRAM SAMPLE ARE AS FOLLOWS

NA
0.01X
0.50X%

PAGE 80
CUSTOMER NUNOD 158
PPM SAMPLE LAB ID 83-5078-20
BA wT LOG-IN 01/19/83
——— ——-——- COMPLETED 03/701/83
18 1.00

AL Ba
30PPM SPPM
SO00PPM 100PPM

IMC AGROMOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



LMC PLANT TISSUE ANALYSIS REPORT

PAGE 81

NUNO [61
LAB [D 83-5078-21
LOG-IN 01/19/83

COMPLETED 03/01/83

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE ~=PARTS PER MILL ION~-=-- PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA XMG MN FE cu N xS B XNA AL BA wv
0.00 0.21 2.58 0.73 O.11 116 115 21 1022 0.00 14 0.00 222 16 1.00
------------------ NOTE VALUES NOTED By £ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE (& V] IN ] NA AL BA
MINIMUM 0.05X 0.08x 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00Xx 2.,00X%X SOOPPM SO0O0OPP 100 PPM  100PPM 100PPM 0.50X SQOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e

IMC AGRONOMIC
TERRE HAUTE,

SERVICES LABORATORY
INDI ANA 47808



IMC PLAN

T TISSUE ANALYSIS REPORTY

04706783
R MILLION-~--~ PPM
cu N xS 8
17 96 0.00 15

PAGE 82
CUSTOMER NUNO 162
PPM  PPM  SAMPLE LAB ID 83-5078-22
XNA AL BA wr LOG-IN 01/19/83
memmm e emem —eee COMPLETED 03/01/83
0.00 254 16 1.00

ACCOUNT 061 RHYKERO DR C L - PURDUE
SAMPLE
NUMBER XN xP XK XCA
0.00 0.20 2.49 0.77
------------------ NOTE  VALUES NOTED BY
ACCURACY
EL EMENT e ()
MINIMUM 0,05% 0.08%
MAXIMUM 1.00X 4.00%

~-=-PARTS PE
XMG MN FE
0.12 86 126
b

LIMITS FOR THE

MG MN
0.04% 10PPM
2.00% SO0OPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ARE OUYSIDE THE ACCURACY LIMITS FOR FHE SAMPLE WEIGHT INDICATED.

STANDARD ONE GRAM SAMPLE

FE cu N
2spp S PPM 10PPM
500PP 100 PPM 100PPM

ARE AS FOLLOWS

5] NA AL BA
SPPM  0.01X% 30PPM SPPM
100PPM 0.50X SO00PPM 100PPM

IMC AGROMNOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE a3

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 16S
SAMPLE ~~PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D 83-507R-23
NUMBER XN xP xK XCA XMG MN FE cvu ZN xS 8 INA AL BA wT LOG-IN 01719783
------- cm==  =mm== memee mmmem smmee mmmm mme— meme wm—e mmme eee mmmme m—em —eem ——ee COMPLETED 03,/01/83
0.00 0.19 2.48 0.77 0,11 110 148 20 90 0.00 14 0.00 322 20 1.00
------ ~=~----—--- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. --—=---~=—————cc-—woo

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cuy N
MINIMUM 0.05X 0.08X 0.04X 10PPM 25,PP S PPM 10PPM
MAXIMUM 1.00x% 4.00x 2,.00X SO0PPM 500PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

~ -, BEST AVAILABLE COPY

8
SPPM
1 00PPM

NA AL BA
0.01X 30PPM SPPM
0.50X SOOPPM 100PPM

fMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 84

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNU 166
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB D B83-5078-24
NUMBER XN xP xK XCA XMG MN FE cuy ZN XS B XNA AL BA Wy LOG- 1IN 01/19/83
------- : —-==  me—= mcee ccmee memms mmee mmee mmmm mmem mmee eee smmee m——e —mme —mee COMPLETED 03/01/83
0.00 0416 1.91 0.91 0.13 120 97 15 92  0.00 14 0.00 246 21 1.00

—————————————————— NOTE VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, —-—----—---=~—-—-—---=se——~
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu ZN a NA AL BA
MINIMUM 0.,05X 0.08X 0.04x 10PPM 25PP 5 PPM 10PPM SPPM  0.01X JOPPM SPPM
MAXIMUM 1.00X 4.00x 2.00X S00PPM SOOPP 100 PPM 100PPM  100PPM  0.50X SO0OPPM 100PPM

IMC AGRONCOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
¢

s



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
Tsamere T TTTTTTmTmmOTmmTTmOemYR <-PARTS PER MILLION--- pEM PPM  PPM  SAMPLE
NUMBER XN xP XK XCA xXMG MN FE cu ZN XS 8 XNA AL B8A wv
T 0.00 0.18 2.10 0.94 0.13 83 134 16 85 0.00 18  0.01 247 16 1.00

—————————————————— NOTE VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv IN a8 NA AL BA
MINIMUM 0.05X 0.08X 0.04x 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.,00X 2.00X SO00OPPM SOOPP 100 PPM  100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE,

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

St
_—

<

PAGE 85

NUND 169

LAB ID 83-5079-02
LOG-1IN 01/19/83
COMPLETED 04/06/83

SERVICES LUABDORATORY
INDT ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 86
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTDMER NUNO 170
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5079-03
NUMBER N xP XK XCA MG MN FE cu ZN xS ] XNA AL 8A wr LOG-IN 01/19/83
------- I T e e ot et Tt COMPLETED 04/06s83
0.00 O.l& 1,66 0.85 O.14 103 104 14 71 0.00 14 0.01 214 16 1.00
------------------ NOTE  VALUES NOTED BY & ARE OUTS1DE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., —-m-—=mco-om———— e
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN 8 NA AL BA
MINIMUM 0.05X 0.08% 0.04X LOPPM  25pp S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM SO00PP 100 PPM 100PPM 100PPM 0,S50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

P

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47609



04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUS TOMER
SAMPLE ~-=-PARTS PER MILL ION-~-~ PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA XMG MN FE cv ZN xS B8 XNA AL BA wT
0,00 0.18 1.90 0.81 O.13 96 117 18 94 0.00 16 0.01 246 17 1.00
------------ NOTE VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN NA AL BA
MINIMUM 0.05X 0.08X 0.,04X 1LO0PPM 25pPP S PPM 1L0PPM SPPM  0.01X 30PPM S5PPM
MAXIMUM 1.00X 4.00X 2.00X SO0OPPM SOO0PP 100 PPM 100PPM 100PPM  0.50X SO0OPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

PAGE 87

NUNO 173
LAB 10 83-5079-04
LOG-1IN o1/19/83

COMPLETED 04/06/83

ITMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE.

INDITANA 47608



IMC PLANT TISSUE ANALYS1S REPORT
04/06/83

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA XMG MN FE
0.00 0.17 1.58 0.95 0.17 80
------------------ NOTE  VALUES NOTED By %
ELEMENT P cA MG MN
MINIMUM 0.05% 0.08X 0.04X 10PPM
MAXIMUM 1.00X 4.00X% 2.00X S00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

cvu

N

PPM
xs e
0.00 14

PAGE a8
CUSTOMER NUNUD 174
PPM  SAMPLE LAD ID 83-5079-05
B8A wT LOG-IN 01/19/83
me——— m——— COMPLETED 04/06/83
[ 521 1.00

FE
25PP
S00PP

cu
S PPM
100 PPM

N
10PPM
100 PPM

e
SPPM
100PPM

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

NA
0.01X%
0.50%

AL BA
30PPM S5PPM
SO00PPM 100PPM

IMC AGRONOQMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xpP XK XCA
0.00 0.22 2.87 0.79

------- m——=w-=———- NOTE VALUES NGTED BY
ACCURACY
ELEME NT P CA
MINIMUM 0.05% 0.08X
MAXIMUM 1.00X 4,00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

XMG

- -

Oel1

IMC PLANT TISSUE ANALYSIS REPORT

MN

- -

99

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [INDICATED.

LIMITS FOR THE

MG MN
0.04X 10PPM
2.00X SOO0OPPM

04/06/83

PPM PPM
cu ZN xs B XNA AL
21 83 0.00 15 0.01 242

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cv ZN a8 NA
25pPP 5 PPM 1OPPM SPPM  0.01X
S00PP 100 PPM  100PPM 100PPM 0.50X

~~PARTS PER MILLION-~--
FE

- -

129

PAGE a9
CUSTOMER NUNO 177
PPM  SAMPLE LAB ID 83-5079-06
8A wT .LOG-IN 0o1/19/83
———— me—e— COMPLETED 04/06/83
1S 1.00

AL 8A
30PPM SPPM
SOOPPM  100PPM

I[MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. [NDIANA 47808



PAGE 0
04/06/83
ACCOUNT 061 RHYKERD DR € L - PURDUE ‘ CUSTOMER NUNO 178
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB [D B3-5079-07
NUMBER N xP XK XCA ZMG MN FE cu ZN xS a XNA AL 8A wT LOG-IN 01/19/83
------- == mm==  —me= mmmoo momo— mmes mmee smme come mem= soo ceee moom mmem e COMPLETED 04/06/83
0.00 0.21 1.68 1,16 0.17 106 174 17 88 0,00 20 0.01 357 15 1.00
------------------ NOTE  VALUES NOTED BY ¢ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —-=-=-———==—e——oeomoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cy ZN 8 NA AL BA
MINIMUM 0.05%X 0.08%X O0.,04% 10PPM  25pPP 5 PPM  1OPPM SPPM  0.01X%  30PPM SPPM
MAX{MUM 1.00X 4.00X 2,00% S00PPM S00PP 100 PPM 100PPM 100PPM 0.50% SODPPM L10OOPPM

IMC PLANT TISSUE ANALYSIS REPORTY

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

W

- L
L

{MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 91
04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 181

SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 683-5079-08
NUMBER XN xpP xK XCA XMG MN FE cu ZN xS B XNA AL BA wr LOG-IN 01/19/83
------- ———- me—=  mee- mcmsme mmeee ceme mmme meme e e COMPLETED 04/06/83

0.00 0.18 2.20 0.72 0,12 92 129 20 99 0.00 15 0.0} 243 14 .00
e e P T et NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -~---------m=-————ao

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT e CA MG MN FE cu N B NA AL BA
MINIMUM 0.05X 0.08X 0.04% 10PPM  25PP S PPM 10PPM SPPM  0.01X  30PPM SPPM

MAXTMUM 1.00X 4,.,00% 2.00% SO00PPM SO00PP 100 PPM  100PPM  100PPM  0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47008

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e
prd

N 11

A



IMC PLANT TESSUE ANALYSIS REPORT

PAGE 92
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 192
SAMPLE ~-PARTS PER MILLION-=-- PPM PPM  PPM  SAMPLE LAB 1D 83-5079-10
NUMBER XN xP XK XCA XMG MN FE cvu ZN XS 8 XNA AL 8A Wi LOG-IN 01/19/83
------- mmm=  mmme cesme meee= memee mo=s ——== mee— eme= | —m-e mme emme— ———= —eem —e—- COMPLETED 04/06/83
0.00 0,23 2,95 0.88 0.15 97 123 17 92 0.00 18 0.01 221 16 1.00
------- ~-m=w—e—=-== NOTE VALUES NOTED BY £ ARE ODUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =~—--—=-=c--———mo—uo—
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE 1) ZN NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM  25PP S PPM  10PPM SPPM  0.01X  30PPM 5PPM
MAXIMUM 1.00%X 4.00% 2.00X 500PPM S00PP 100 PPM 100PPM 100PPK 0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

o .
S

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
ACCOUNT 061 RHYKERD DR C.t. - PURDUE CUS TOMER
S AMPLE -=-PARTS PER MILLI1ON-~-~ PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA MG MN FE cu ZN XS i) XNA AL BA wr
0.00 0.18 1.80 0.84 Oel2 92 130 22 o1 0.00 12 0.01 275 16 1.00
““““ re-s=-—==-=-== NOTE VALUES NOTED BY € ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZN B NA AL BA
MINIMUM 0.05% 0.08X 0.04X 10PPM 25PP S PPM LOPPM SPPM  0.01X% 30PPM SPPM
. MAXIMUM 1.00Xx 4.00X 2,.00X SOOPPM SO00PP 100 PPM 100PPM  100PPM  0.50X% SOOPPM 100PPM

IMC AGRONOMIC
TERRE HAUTE.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

INDTANA

PAGE 3

NUND 185
LAB 1D 83-5079-11
LOG~IN 01719/83

COMPLETED 04/06/83

SERVICES LABORATORY
47808



ACCOUNT

S AMPLE
NUMBER

061 RHYKERD OR C L - PURDUE

XN

0.00

xpP

0.16

XK

2.00

IMC PLANT TISSUE ANALYSIS REPORT

~-=PARTS PER MILLION---
FE

1286

75

04/06/83

PPM
cu ZN xS B8
20 93 0.00 17

NOTE VALUES NOTED BY

ACCURACY
ELEMENT P

MINIMUM 0.05X
MAXIMUM 1.00%

CA
0.08%
4.00%

& ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT
LEMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN
0+.04X 1 OPPM
2.,00X S00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

FE cu ZN
25PP S PPM 1OPPM
SO0PP 100 PPM 100PPM

8
SPPM
100PPM

NA
0.01x
0.50x

PAGE 94
CUSTOMER NUNO 1B6
PPM  SAMPLE LAB ID 83-5079-12
BA wr LOG-IN 01/19/83
—mem —mme COMPLETED 04/06/83
16 1.00
INDICATED. -——-=——-—-mommmm e
AL A
30PPM SPPM
S00PPM  100PPM

({MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYS1S REPORT
04/06/83

cuv

16

ZN

79

PPM
%S 8
0.00 13

XNA

0.01

~--PARTS PER MILLION~---

PAGE 95
CUSTOMER NUNO 189
PPM  SAMPLE LAB 1D 83-5079-13
BA wT LOG-IN 01/19/83
——e-  me=— COMPLETED 04/06/83
ta .00

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp XK XCA XMG MN FE
0.00 0418 1,56 0.95 0.16 82 132
------------------ NOTE  VALUES NOTED BY #%
EL EMENT P cA MG MN
MINIMUM 0,05X% 0.08X% 0.04X 10PPM
MAXIMUM 1.00X 4.,00X 2.00X SO0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Al

—~

<

FE
25PP
SO00PP

cu
5 PPM
100 PPM

ZIN
10PPM
100PPM

8
SPPM
100 PPM

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

NA
0.01X
0.50%

AL BA
JOPPM SPPM
S00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 96

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 190
S AMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5079-14
NUMBER XN xp XK XCA XMG MN FE cu ZN xs B XNA AL BA wr LOG-IN 01/19/s83
------- -——-- e e e e —m—=  mem smmem e e —eee COMPLETED 04/06/83
0.00 0.20 2.20 0.78 0.15 91 124 20 89 0.00 1a 0.01 23s 42 1.00

------------------ NOTE VALUES NOTED By & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT ([INDICATED. -~—-—~--=---oc—cme—a——--
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 8 NA AL A
MINIMUM 0.05X 0.08X 0.048X% 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X 500PPM SOO0PP 100 PPM 100PPM 100PPM  0.,50X SOOPPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORY

04/06/783
ACCOUNT 06% RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE -=-PARTS PER MILL ION--~ PPM PPM PPM  SAMPLE
NUMBER XN xpP XK XCA XMG MN FE cu IN XS 8 XNA AL BA wT
0.00 0.20 3.16 0.39 O0.13 368 223 9 29 0.00 S 0.05 128 22 t.00
------------------ NOTE VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIM]ITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 1 0PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM .00 4.00Xx 2.,00x SO00PPM SOOPP 100 PPM 100PPM  100PPM 0,50X S00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

g e

IMC AGRONOMIC SERVICES LABOURATORY

TERRE HAUTE.,

NUND

LAB TID
LOG-IN

INDTANA

193

PAGE

83-5079-15
01/719/83
COMPLETED 04/06/83

47808



IMC PLANY TISSUE ANALYSIS REPORT PAGE 98

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 197
SAMPLE ~-PARTS PER MILLION-~- PPM PPM  PPM  SAMPLE LAB ID B83-5079-16
NUMBER XN xP %K XCA XMG MN FE cu ZN XS 8 XNA AL 8A wr LOG- IN 01/19/83
------- —m—=  =e==  ee—=  mem;e eeo=e oee= sece soos co=o me—s Cmme memme me—s mem— —eee CUMPLETED 04/06/83
0.00 0.16 2.19 0.42 O.11 299 368 15 28 0.00 s 0.03 427 32 t.00

—————————————————— NOTE  VALUES NOTED BY 2 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INOICATEDe -~---—-os——wecaomeno
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu N B8 NA AL BA
MINIMUM 0.,05% 0.08% 0.04X 10PPM  25pPP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S500PPM S00PP 100 PPM 100PPM 1O0OPPM 0.50% SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 4768009

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

o

T



IMC PLANT
ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE ~--PARTS PER
NUMBER XN xP XK XCA xXMG MN FE
0.00 0.18 2.16 O.41 0.11 321 219
------------------ NOTE VALUES NOTED By @& ARE OUTSIDE
ACCURACY LIMITS FOR THE S
ELEMENT 14 CA MG MN
MINIMUM 0.05X 0.08X 0.04X 10PPM
MAXIMUM 1.00X 4.00Xx 2.00X SOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
A

N

TISSUE ANALYSIS REPORT PAGE 99
04/06/83
CUSTOMER NUNO 198
MILL ION--~ . PPM PPM  PPM SAMPLE LAB 1D 83-5079-18
cu ZN xS B8 LNA AL BA wT LOG-IN 01/19/83
———— —m—- cm—= mme e e St COMPLETED 04/06/83
15 25  0.00 S 0.02 432 3% 1.00
THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —=-~~----co--—omoomon
TANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
FE cu ZN B NA AL BA
25pP S PPM 10 PPM SPPM  0.01X% 30PPM SPPM
SO0PP 100 PPM  100PPM 100PPM 0.50X S500PPM 100PPM

IMC AGRONOMIC SERVICES LABPORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORTY PAGE 100

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 201
S AMPLE ~-PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5079-19
NUMBER XN xp xK XCA XMG MN FE cu ZN Xs 8 XNA AL B8A wv LOG=IN 01/19/83
——————— === mmes | mmee ceeee aeeee m=mm  mmem mo=o ecm= amem cee —eeew m——= memr wewe COUMPLETED 04/06/83
0.00 0.18 2.61 0.50 0.13 367 649% 13 29 0.00 s 0.02 1040% 21 1.00

---------------- -= NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ----~—--w--cv—cocrme——
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG N FE cy ZN a NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.00x 2,00X SO0PPM SOOPP 100 PPM 100PPM 100PPM 0.50X SO00PPM L00PPM

IMC AGRONOMIC SERVICES LAEBORATORY
TERRE P‘ﬁUfE. INDI ANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

g
e



[MC PLANT TISSUE ANALYSIS REPORT PAGE 101
04706783

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 202
SAMPLE

--PARTS PER MILLION--- PPM PPM PPM  SAMPLE LAB 1D 83-5079-20

NUMBER XN xP XK XCA XMG MN FE cv ZN xS 8 XNA AL 8a wy LOG-IN 01/19/83

------- —_——— ——— mm—m mmses smeee eesm ssee sees | cee- ———— =-- mmm——— m——— ———— me=—- COMPLETED 04/06/83
0.00 0.19 2.64 0.55 0.12 391 396 20 32 0.00 ) 0,02 B14% 18 1.00

------------------ NOTE VALUES NOYTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

ACCURACY LLIMITS FOR THE SYANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT e CA MG MN FE cu ZN B NA AL BA
MINIMUM 0,05X% 0.08X 0.04X 1LOPPM 25pPP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X SO00PPM SO00PP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABURATORY
TERRE HAUTE, INDJIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
=
-~



I{MC PLANT TISSUE ANALYSIS REPORT PAGE 102
04/06/83

ACCOUNT 06! RHYKERD OR C L - PURDUE CUSTOMER NUNO 205

S AMPLE -=PARTS PER MILLION--- PPM PPM PPM  SAMPLE LAB ID 83-5079-21

NUMBER XN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wT LAG-IN 01/19/83

------- ———— ———— —m—emw mcemw  esaea —--- ———— ———— ———— ———— - ————— ——— ———— eam-=— COMPLETED 04706783
0.00 0.16 1.88 0.57 0.12 407 194 15 32 0.00 6 Q.03 339 31 1.00

------------------ NOTE VALUES NOTED BY € ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEO.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEME NT P CA MG MN FE cv ZN n NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25pPP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X%X 4.00X 2.,00X SO0OPPM 5S00PP 100 PPM 100PPM 1 00PPM 0,50X% SO00PPM 100PPM

fMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [NDJ]ANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA
0.00 0.19 2,09 0.71
----- mmmmm—eme—-=-== NOTE VALUES NOTED By
+ ACCURACY
ELEMENT P CA
MINIMUM 0.05X 0.08X
MAXIMUM | .00X 4.00X

IMC PLANT

TISSUE ANALYSIS REPORT
04/06/83
~-~PARTS PER MILLION--- PPM
XMG MN FE cv ZN XS a8
O.11 349 181 12 25 0.00 T

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cv
0.04% 10PPM 25PP S PPM
2.,00% SO00PPM SO00PP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IN
10PPM
100PPM

[5)
SPPM
1 00 PPM

NA
0.01%
0.50X%

PAGE 103
CUSTOMER NUND 206
PPM  SAMPLE LAB ID 83-5079-22
BA wr LOG-IN 01/19/,83
m———— eee—— COMPLETED 04/06/83
12 1.00
INDICATED,: —--=—m———om——mme e e
AL BA
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC SERVICES LABIORATORY
TERRE HAUTE., INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 104
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 209
SAMPLE --PARTS PER MILL10ON-~~ PPM PPM  PPM  SAMPLE LAB ID 83-5079-23
NUMBER XN xp XK XCA TMG MN FE cu ZN xS 8 ANA AL BA wr LOG- [N 01/19/83
——————— mm—e  emerm emme seeme mmmem eme mmee memee —eee mmm= mes | ecmee e emee emee COMPLEYTED 04/06/83
0.00 0.16 1.85 0.47 0.12 351 349 16 26 0.00 S 0.01 6692 20 1.00
------------------ NOTE  VALUES NOTED BY & ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHYT INDICATED. =——-—=--——memooeooan
. ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CaA MG MN FE cu ZN a NA AL BA
MINIMUM 0,05X 0.08X 0.04X 10PPM  2SPP S PPM 10 PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.,00X 4,00X 2,00X SO00PPM SOOPP [00 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
Ay

5
——

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. [INOIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 105
CUSTOMER NUNO 210
PPM SAMPLE LAB ID 83-5079-24
Ba wY LOG-IN 01719783
———— m——— COMPLETED 04/06/83
12 1.00

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE --PARTS PER MILLION-~- PPM PPM
NUMBER XN xP XK XCA XMG MN FE cv ZN xS 8 XNA AL
0,00 0.19 2.10 0.62 O.11 307 366 15 29 0.00 6 0.02 791
------------------ NOTE VALUES NOTED BY 3 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [INDICATED.
ACCURACY LIMITS FAOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT [ 24 CA MG MN FE cv ZN 0 NA
MINIMUM 0.,05X 0.08X 0.04X% 10PPM 25PP 5 PPM 10PPM S5PPM  0.01X
MAXIMUM 1,00 4.00X 2.00X SOOPPM SO0OPP 100 PPM  100PPM 100PPM  0.50X

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

AL 8A
30PPM SPPM
SO0PPM 100PPM

IMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT
0A/11/83

CUSTOMER
PPM  SAMPLE
BA wT
35S 1.00

PAGE ]

NUNO 216
LAB ID 83-5080-02
LOG-IN 01719783

COMPLETED 03/31/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER N xP XK XCA
0.00 0.42 5.16 1.53
--------------- -== NOTE VALUES NOTED BY
ACCURACY
ELEMENT [ CA
MINIMUM 0.05X 0.08%
MAXIMUM 1,00X 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

~-PARTS PER MILL [ON--- PPM

XMG MN FE cu ZN xS e

0.23 351 1190% 22 82 0.00 34
&

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu ZN
0.04X% 10PPM 25PP S PPM 1OPPM
2.00X S00PPM SOOPP 100 PPM 100PPM

8
SPPM
100PPM

NA
0.01X
0.50%

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

AL BA
30PPM SPPM
SO0PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE,

SERVICES LABURATORY
INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 107
0a/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 220
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5080-03
NUMBER XN xP xK XCA XMG MN FE cv ZN xS B XNA AL BA wT LOG-IN 01/19/83
------- ——-=  —===  —mco e c—m-s mess mmme meme soe= mme= cee cmmee —me= mcem ceee COMPLETED 03/31/83
0.00 0.386 2,78 1.42 0.16 249 1620% 13 38 0.00 19 0.20 4380% 40 1.00
------------------ NOTE  VALUES NOTED BY © ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -—=--c-o----om—o oo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT e ca MG MN FE cu ZN B NA AL 8A
MINIMUM 0.05X 0.08X 0.04% 10PPM  25PP S PPM 10PPM SPPM 0.01X  30PPM 5PPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM SOOPP 100 PPM  100PPM 100PPM 0.50X 500PPM  100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

(N
N

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



ACCOUNT 061 RHYKERD OR C L - PURDUE

S AMPLE
NUMBER xN xp %K XCA

0.00 0.18 1.91 0.51
----------------- - NOTE VALUES NOTED BY
ACCURACY

ELEME NT P CA
MINIMUM 0.05% 0.08%
MAXIMUM 1.00X 4.00X%

IMC PLANT TISSUE ANALYSIS REPORTY

04706783
-=PARTS PER MILLION--- PPM
XMG MN FE cv ZN xS 8
0.10 168 1650% 17 34 0.00 i2

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR

LIMITS FOR THE SVANDARD ONE GRAM SAMPLE

MG MN FE cu IN
0.04X 10PPM 25PP S PPM 1OPPM
2.00X S500PPM  SO00PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

~
S
) \“

Y

CUSTOMER
PPM PPM  SAMPLE
XNA AL BA T
0.03 4380+ 16 t1.00
THE SAMPLE WEIGHY INDICATEO.
ARE AS FOLLOWS
[3) NA AL BA
SPPM  0.01X 30PPM SPPM
100PPM  0.50X SO00PPM 100PPM

PAGE 108

NUNUD 224
LAB (O 83-5080-04
LOG-IN 01/19/83

COMPLETED 03731783

IMC AGRONOMIC SFRVICES LABORATORY

TERRE HAUTE,

INDI ANA artaon



IMC PLANT TISSUE ANALYSIS REPORT PAGE 109

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 228
SAMPLE ~-PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5080-05
NUMBER ZN P xK %CA XMG MN FE cu ZN xS B XNA AL BA wr LOG-IN 01/19/83
------- mmee om== —me— mcmme mecme smem mmee mmme mmme —m—— mes mmmme em—= mo—e —oe CUMPLETED 03/31/83
0.00 0,27 2.35 0.56 0.12 271 892% 1S 52  0.00 12 0.02 2670% 21 1.00
———————— ~emm—mee NOTE  VALUES NOTED 8Y © ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe: ~---—~--=c—-—c——eo—-

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT e CA MG MN FE cuU IN 8 NA AL B8A
MINIMUM 0.05X 0.08X 0.04X 10PPM 25pPP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00X% 4.00X 2.00X S00PPM 5S00PP 100 PPM 100PPM  100PPM  0.50X SOOPPM 100PPM

IMC AGRONOMIC SERVICES LARORATORY
TERRE HAUTE., INDIANA 47803

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Sy




IMC PLANT TISSUE ANALYSIS REPORT PAGE 110
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER  NUND 229
SAMPLE --PARTS PER MILL1ON--- PPM PPM  PPM  SAMPLE LAB ID 83-5080-06
NUMBER XN xP xK XCA MG MN FE cu N xS B XNA AL :7) wr LOG-IN 01/19/83
------- ——— ———- smm=  mmmme meme= mmes mmeme ——ee e ———— ——- cmmme mmme meme —eea COMPLETED 03/31/83
0.00 0.22 1.85 0.50 0.10 232 68a% 16 64 0.00 11 0.02 2140% 22 1.00
e ks NOTE VALUES NOTEO BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.: —----coccmmeoocmean-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P cA MG MN FE cu N B NA AL B8A
MINIMUM 0,0S5X 0.0BX 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXTMUM 1.00X 4.00X 2.00X S00PPM 500PP 100 PPM 100PPM 100PPM 0.50X S500PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
L —_—

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., [NDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER xN xP xK XCA
0.00 0.24 1.64 0.45
------------------ NOTE  VALUES NOVED BY
ACCURACY
EL EME NT P CA
MINIMUM 0.05X% 0.08%
NAXIMUM [.00% 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

IMC AGRONOMIC
TERRE HAUTE.,

PAGE 111

NUND 230

LtAaB ID 83-5080-07
LOG-IN 01719783
COMPLETED 03/731/83

04706783
‘ .
CUSTOMER
--PARTS PER MILLION-~- PPM PPM PPM  SAMPLE
XMG MN FE (o V] ZN xS B XNA AL BA wr
0.10 232 1010% | 55 48 0.00 11 0.02 3560% 24 1.00
&  ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
LIMITS FOR THE STANDARDO ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu ZN B NA AL BA
0.04% 10PPM 25PP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
2.00X S00PPM SO00PP 100 PPM 100PPH 100PPM  0.50%X SO00PPM 100PPM

SERVICES LABORATORY
INO T ANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 112
04/06/83

ACCOUNT 061 RHYKERD DR C L -~ PURDUE CUSTOMER NUNO 233

SAMPLE -~PARTS PER MILL JON--- PPM PPM PPM  SAMPLE LAB ID 83-5080-08

NUMBER XN xp XK XCA %MG MN FE cu ZN 1 8 XNA AL BA wT LOG~IN 01719783

------- —— -—— I ol s ———— --- Rt e COMPLETED 03/31/83
0.00 0.10 1.05 0.10 0.06 96 4s 4 18 0.00 2% 0.01 53 16 1.00

---------------- -~ NOTE VALUES NOTED B8Y 2 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

. ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P CA MG MN FE cy ZN B NA AL 8aA
MINIMUM 0,.,05X 0.08X 0.04X% 10PPM 25pPP S PPM 10PPM SPP¥  0.01X% 30PPM SPPM

MAXIMUM [.00X &4,00X 2.00X S00PPM S00PP 100 PPM 100PPM 1 00PPM 0.50% S00PPM 100PPM

IMC AGRONOMIC SERVICES LAPRORATORY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

o



ACCOUNT

061 RHYKERD OR C L -

PUROVE

IMC PLANT TISSUE ANALYSIS REPORT

SAMPLE
NUMBER

- - -

XN

0.00

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

5

NOTE

ELEMENT P
MINIMUM
MA X IMUM

1.13 0.09

VALUES NOTED BY

x

04/06/83
CUSTOMER
——PARTS PER MILLION--- PPM PPM PPM  SAMPLE
MN FE cu N xS 8 XNA AL BA wr
"793 T30 4+ 1a 0.00 28 0.01 215 12 1.00

ARE OUTSIDE THE ACCURACY LINMITS FOR THE SAMPLE WEIGHT

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

CA
0.08X
4.00%

0.05%
1.00X%

FE

INDICATVED.

MN cuv IN 8 NA AL BA
0.04X%X 10PPM 25pPP 5 PPM 1LOPPM SPPM  0.01X% 30PPM SPPM
2.00X S00PPM 500PP 100 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

PAGE 113

NUNO 234
LAB 10 83-5080-10
LOG-IN 01/19/83

COMPLETED 03/31/83

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE.,

INDTANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 114
04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 237

SAMPLE -=-PARTS PER MILLION--- PPM PPM PPM  SAMPLE LAB ID 83-5080-11

NUMBER XN xP XK XCA xXMG MN FE cu IN xS B8 XNA AL BA LA LOG-IN o1/19/83

——————— -———— ———— rm—- mecce  seces aces  oees see- ——— ———— ——— m—m—eme—  eme-- —mee  ee-- COMPLETED 03/31/83
0.00 0.08 0.86 0.10 0.06 102 39 3% 14 0.00 2% 0.01 42 1S 1.00

—————————————————— NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

EL EMENT P CA MG MN FE cv ZIN -] NA AL 8A
MINIMUM 0.05X 0.08X 0,04X 10PPM 25PP 5 PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1.00X 4.00X 2,00X SO0OPPM S500PP 100 PPM 100PPM 1t0O0PPM  0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
N




IMC PLANT TISSUE ANALYSIS REPORT PAGE 115

04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 238
SAMPLE -~PARTS PER MILL {ON-=-~ PPM PPM  PPM  SAMPLE LAB ID 83-5080-12
NUMBER XN xp xK XCA XMG MN FE cvu ZN xs B XNA AL BA " LOG-IN 01/19/83
------- e e mmmme mmee e e COMPLETED 03/31/83
0.00 0.10 1.08 0.09 0.04 10S 36 5 16 0.00 2% 0.01 31 18 1.00
---------- ——m=-=-= NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, —----=-=—==———==cw——-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu ZN e NA AL 6a
MINIMUM 0.05X 0.08X 0.04X 10PPM  25PP S PPM  10PPM 5PPM  0.01X  30PPM SPPM

MAXIMUM 1.00X 4.,00X 2.00X SOOPPM SO00PP 100 PPM 100PPM 1 OOPPM 0.50X 500PPM 100PPM

IMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT PAGE 116

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 241
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5080-13
NUMBER XN xp XK XCA XMG MN FE cu ZN X5 8 XNA AL BA wT LOG-1IN 01/19/83
------- ———- el T I e T COMPLETED 03/31/83
0.00 0.09 0.88 0.12 0.07 123 39 S 23 o0.00 iz 0.01 38 1a 1.00

----------------- NOTE VALUES NOTED BY £ ARE OUTSIOE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., ~-~----=-=-——c-——-eo-—-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN B NA AL BA
MINIMUM 0,05X 0,08X 0.04X LOPPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4,00X 2.,00X SO00PPM SO0O0PP 100 PPM 100PPM 100OPPM 0.50X% SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
S



IMC PLANT TISSUE ANALYSIS REPORT PAGE

117
04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTAMER NUND 242
SAMPLE ~-PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID B3-5080-14
NUMBER xN P XK %CA XMG MN FE cu ZN xS B ANA AL BA wr LOG-IN 01/19/83
------- ——— ———- mm==  mmm== emeee ceee emo= —mee —eee —m—=  mmm smemee meee meme e COMPLETED 03/31/83
0.00 0.10 1.05 0.12 0.06 118 iz A 19 0.00 2% 0.01 293 15 t.00

---------- “wwme—== NOTE VALUES NOTED BY = ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED,: ------—~---crmemea—e—o———
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv IN ) NA AL BA
MINIMUM 0.05X 0.08% 0.,04X 10PPM 25pPP S5 PPM 10PPM SPPM  0.01X J0PPM SPPM
MAXIMUM 1.00X 4.,00x 2.00X S00PPM SO00PP 100 PPM 100PPM 100PPM  0.50X 500PPM 1L00PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IHC PLANT TISSUE ANALYSIS REPORTY

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
T sameLe __TTTTTTTTTemTTTeTR “ZPARTS PER MILLION---  __ epM PPM  PPM  SAMPLE
NUMBER XN xP XK XCA XMG MN FE cy ZN xS B XNA AL BA wT
"""" 0.00 0.11 1.06 0.11 ©0.07 120 37 48 20 0.00 2% 0.01 34 16 1.00
----- -mmemse———we== NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENTY P CA MG MN FE cv ZN A AL BA

8 N
MINIMUM 0,05X 0.08X% 0.04X 10PPM 25PP S PPM 10PPM SPPM 0.01X% 30PPM SPPM
MAXIMUM 1.00X 4.,00X 2,00Xx SO00PPM SOO0PP 100 PPM 100PPM 1tO0PPM  0.50X SO0PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE.

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PAGE 118

NUNO 245

LAB IO 83-5080-15
LOG-1IN 0t/19/83
COMPLETED 03/31/83

SERVICES LABORATORY
INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT - PAGE 119

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER  NUND 246
SAMPLE —ZPARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID B83-5080-16
NUMBER XN xP XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wr LOG~IN 01/19/83
------- —mes  mm=s emoe meeme secme mm-= mmme meme cmem —meo ee cmeee e scem amee COMPLETED 03/31/83
0.00 0.1t 1.15 0.1% 0.07 137 37 5 22 o0.00 2¢  0.01 3a 17 1.00
e S e NOTE  VALUES NOTED BY % ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -=-w-=—cweomo—eoeomo

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENTY P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25pPP S PPM 1O0PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00% 2.00X SO00PPM S500PP 100 PPM 100PPM 1L00PPM 0.50X SO00PPM LOOPPM

IMC AGRONOMIC SERVICES LABORATYORY
TERRE HAUTE. [INDIANA 47808

QLI'ERNATI ONAL MINERALS & CHEMICAL CORPORATION




IMC PLANT TISSUE ANALYSIS REPORT PAGE 120

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 249
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAR 1D 83-5080-18
NUMBER XN xp XK XCA xMG MN FE cu ZN xS 8 XNA AL BA wr LOG-IN 01/19/83
————— meme mmem meee —e—es —eeee m=== ===~ mem- emo- mmme e smmem mmem meee e COMPLETED 03/31/83
0.00 0.12 .02 0.13 0.08 124 37 ] 22 0.00 3% 0.01 30 1S 1.00

------------------ NOTE  VALUES NOTED BY 2 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, =-----=m—---e——oe-——o
ACCURACY LEMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv N =] NA AL BA
MINIMUM 0.05X 0.08X 0.04X 1OPPM 25PP S PPM LOPPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00Xx 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM 1t00PPM  0.50X SOOPPM 100PPM

IMC AGRONOMIC SERVICES L ABURATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
o



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
ACCOUNT 061 RHYKERD DR C L - PUROUE
---g;;;EE -------------------------------------- ::;;;;g PER MILLION--- PPM
NUMBER XN xP XK XCA XMG MN FE cv ZN xS B8
"""" 0400 0.11 1.22 0.11 0.06 117 36 6 25 0.00 2%

------------- NOTE VALUES NOTED By 2 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEODO.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu N B NA AL BA
MINIMUM 0,05X 0.08X 0.04X 10PPM 25pPP S PPM 10PPM SPPM  0.01Xx 30PPM SPPM
MAXIMUM [.00X% 4.00X 2.00X SO0OPPM SOOPP 100 PPM LOOPPM  100PPM 0.,50X SO00PPM LOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

CUSTOMER
PPM PPM  SAMPLE
AL BA wT
29% 16 1.00

PAGE 121

NUNO 2S0
LAB ID 863-5080-19
LOG-IN 01/19/83

COMPLETED 03/31/83

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE.

INDIANA

47608



IMC PLANT TISSUE ANALYSIS REPORT

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
S AMPLE ~=PARYTS PER MILL ION~-- PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA XMG MN E cu ZIN xS B XNA AL BA LA)
0.00 0.12 1.70 0.72 0.10 148 96 7 4l 0.00 13 0.03 [a6 28 t1.00
e —————— NOTE VALUES NOTED BY = ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwWS
EL EMENT P CA MG MN FE cu IN B NA AL BA
MININUM O0.05X 0.08X 0.04X% 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXINUM 1.00X 4,00 2.00% SOOPPM S00PP 100 PPM 100PPM 100PPY  0.50X SO00PPM 100PPM

fMC AGRONOMIC
TERRE HAUTE,

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PAGE 122

NUNO 253
LAB ID 83-5080-20
LOG-IN 0o1L/19/83

COMPLETED 03/31/83

SERVICES LABORATORY
INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA
0.00 0.15 1.63 0.67
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0,05X 0,.08X
MAXIMUM 1.00X 4.00%

IMC PLANT TISSUE ANALYS1S REPORT
04/06/83

=~=PARTS PER MILLION-~- PPM
XMG MN FE cu ZN XS 8
0.10 142 79 10 42 0.00 10

¢  ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cv IN

0.04X% 1OPPM 25PP S5 PPM 10PPM

2.00X SO00PPM  SO00PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

B
SPPM
100PPM

NA
0.01X
0.50%

PAGE 123
CUSTOMER NUNO 254
PPM  SAMPLE LAB ID 83-5080-21
BA wT LOG-IN 01/19/83
el tudniad COMPLETED 03/31/83
23 1.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



ACCOUNT 061 RHYKERD DR C L

SAMPLE
NUMBER N xP
0.00 O0.14
--------- -=—=d-—w- NOTE

ELEMENT
MINIMUM
MA X IMUM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S
iy

—

VALUES NOTED By

IMC PLANT TISSUE ANALYSIS REPORTY

04/06/83
-=-PARTS PER MILLION--~ PPM
MN FE cu ZN xS B
128 90 6 33 0.00 11

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MN FE cu N

0.04X 1OPPM 25PP 5 PPM 1OPPM
2.00x S00PPM 5S00PP 100 PPM 100PPM

PAGE 124

CUSTOMER NUNO 257
PPM  SAMPLE LAB ID 83-5080-22
BA wr LOG-IN 01L/19/83

———— me—- COMPLETED 03/31/83

22 1.00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT [INDICATED. --~-—-~—--m—c—--c——-x

AL BA
JOPPM SPPM
SOOPPM LOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP XK XCA
0.00 0.1l 1955 0.54
------------------ NOTE VALUES NOTED By
ACCURACY
ELEMENT P CA
MINIMUM 0,05X 0.08X
MAXIMUM 1.00X% 4,00X

IMC PLANT TISSUE ANALYSIS REPORT
04706783

-~-PARTS PER MILLION=--- PPM
XMG MN FE cv ZN xS 8
0.09 144 63 9 35 0.00 8

& ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu ZIN

0.04% 10PPM 25pp 5 PPM 10PPM

2.00X SO0O0PPM 5000PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

B
5PpPM
100PPM

NA
0.01%
0.50x

PAGE 125
CUSTOMER NUNO 258
PPM  SAMPLE LAB ID 83-5080-23
BA wr LOG-IN 01/19/83
.——— e COMPLETED 03/31/83
31 t.00
INDICATED. ~~—-=--m-ommmommee
AL BA
30PPM SPPM
SOO0PPM  LOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 126

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE , CUSTOMER NUNO 261
SAMPLE ~-PARTS PER MILLION--~ PPM PPM  PPM  SAMPLE LAB [0 B83-5080-24
NUMBER XN xp xK XCA XMG MN FE cu ZN xs 8 XNA AL BA wr LOG-1IN 01/19/83
------- —===  —m==  msme ceeem memee- emom —o—e mme- mmee we—= mme mmees mmem mmee mee COMPLETED 03/31/83
0.00 ©0.08 1.31 0.30 0.06 148 98 10 30 0.00 s 0.02 9N 22 1.00

------------------ NOTE VALUES NOTED BY © ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~------c-s———ccwowao
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT e CA MG MN FE cy N B NA AL BA
MINIMUM 0.05X 0.08X 0.04X 1OPPM 25PP 5 PPM 10PPM SPPM  0.01IX 30PPM SPPM
MAXIMUM 1.00X 4.00X%X 2.00X 500PPM SOO0OPP 100 PPM 100PPM 100PPM 0.50X SOO0PPM 100PPM

IMC AGRONOMIC SERVICES ULABORATORY
TERRE HAUTE, INDIANA 476808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

)
Lo

-

.-



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 127
04/06/83
ACCOUNT 061 RHYKERD DR C L ~ PURDUE CUSTOMER NUNO 262
SAMPLE --PARTS PER MILL{ON--- PPM PPM  PPM  SAMPLE LAB ID B83-5081-~02
NUMBER XN xpP XK XCA XMG MN FE cu ZN xs a XNA AL BA wr LOG-IN 01/19/83
------- s~e=  esee  mme= cmeme emseo smeem meoe emme mmee emee mme semme cmm= e oo COMPLETED 03/31/83
0.00 0.10 1.27 0.33 0,07 139 39 8 29 0.00 S 0.01 a8 18 1.00
--------------- -=-= NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. =-=-----=———eecmeomu
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P CcA MG MN FE cu ZN e NA AL 8A
MINIMUM 0.05X 0.08X 0.04X LOPPM  25PP S PPM 10PPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S5S00PPM SOOPP 100 PPM [0OPPM 100PPM 0.50% SO0PPM [OO0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 478008



IMC PLANT TISSUE ANALVS‘IS REPORT

PAGE 128
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER  NUNO 265
S AMPLE —-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5081-03
NUMBER %N xp XK XCA XMG MN FE cu ZN XS 8 XNA AL BA wv LOG-1N 01/19/83
------- -——— mm==  mmms memes cmmee eeee mmee m—ee o mmm= mme mmeee mmee cmee mee- CUMPLETED 03/31/83
0.00 0.12 1.47 0.57 0.12 1s2 63 9 35  0.00 9 0.01 99 26 1.00
----- ~——=—~=-----<~ NOTE VALUES NOTED BY & ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe -----==——occ—meomaao
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P CA MG MN FE cu, ZN B NA AL BA
MINIMUM ©0.05% 0.08X 0,04X 10PPM  25PP S 'PPM 10PPM SPPM  0.01X% 30PPM SPPM
MAXIMUM 1,00X 4,00X 2.00X S00PPM SO0OPP 100 PPM 100PPM 100PPM 0.50X SOOPPM 100PPM

IMC AGRONOMIC SERYICES LABORATORY

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

e

~

TERRE HAUTE.

I NDI ANA 47808



IMC PLANT TISSUE ANALYSIS REPDORY PAGE 129

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 266
S AMPLE ~-PARTS PER MILL [ON-~-- PPM PPM  PPM  SAMPLE LAB ID 83-5081-04
NUMBER XN xp XK XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/19/83
----- -- ——— ~m==  meme cmmee acmee eme meee e meee et Dt COMPLETED 03731783
0.00 O0.11 1.64 0.76 0.10 182 s1 8 35 0.00 9 0.01 a2 26 1.00

---------------- NOTE VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ----~--—w—-a—-cccnooo-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cv IN 8 NA AL BA
MINIMUM 0.05X 0.08% 0.04x 10PPM 25pPP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4,00 2.00X SOOPPM S00PP 100 PPM 100PPM 100PPM 0.50X 5S500PPM 100PPM

IMC AGRONDMIC SERVICES LABORATORY
J TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

w



IMC PLANT TISSUE ANALYSIS REPORT PAGE 130

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 269
SAMPLE -—PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB ID 83-5081-05
NUMBER %N xp XK XCA MG MN FE cu ZN xs B XNA AL BA T LOG-IN 01/19/83
——————- ~——- ———- e e e mmme mme= mmem emme emee eee —emee ———— mmom e COMPLETED 03/31/83
0.00 0.18 2.12 0.95 0.17 178 a2 10 47 0.00 14 0.05 149 31 1.00
-------------- -~—~ NOTE  VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~—~---——-cmom—eeooon

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu IN B NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM S5PPM
MAXIMUM 1.00X% 4.00X 2.00X SOOPPM SOOPP 100 PPM 100PPM  JOOPPM 0.50X 500PPM 100PPM

1MC AGRONDOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

T




ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xp XK XCA
0,00 0.11 1.51 0.65
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.0SX 0.08%
MAXIMUM 1.,00X 4.,00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-

IMC PLANT TISSUE ANALYSIS REPORYT
04/06/83

~-PARTS PER MILLION-~- PPM
XMG MN FE cu ZN xS ;]
0.1 185 a8 14 60 0.00 7
*

LIMITS FOR THE

MG MN FE cv IN
0,04X 10PPM 25PP 5 PPM LOPPM
2,00X SO0O0PPM 5S00PP 100 PPM 100PPM

B
SPPM
100PPM

CUSTOMER
PPM PPM  SAMPLE
AL BA wT
172 31 1.00

ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

NA AL BA
0.01% 30PPM 5PPM
0.50X 5S00PPM 100PPM

IMC AGRONOMIC
TERRE HAUTE,

PAGE 131

NUNO 270
LAB ID 83-5081-06
LOG-IN 01/19/83

COMPLETED 03/731/83

SERVICES LABORATORY
INDI ANA 47808



TMC PLANT TISSUE ANALYSIS REPORT

PAGE 132

NUNO 273
LAB ID 83-5081-07
LOG-1IN 01/19/83

COMPLETED 03/31/83

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
S AMPLE ~—~PARTS PER MILL ION-~-- PPM PPM PPM SAMPLE
NUMBER XN xpP xK XCA MG MN FE cu N XS B XNA AL BA LA}
0.00 0.11 1.03 0.10 0.06 104 32 3% 14 0.00 2% 0.01 32 15 1.00
————————— —=———w-=-=« NOVE VALUES NOTED BY * ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WELIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cv IN 8 NA AL BA
MINIMUM 0,05X 0.08% 0.04% 10PPM 25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SOOPPM SO00PP 100 PPM 1LO0PPM 100PPM  0.50X SO00OPPM 100PPM

INTER\NATIONAL MINERALS & CHEMICAL CORPORATION
P

s

IMC AGRONOMIC SERVICES LABORATORY

TERRE

HAUTE .

INDTANA 476808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER N xP XK XCA
0.00 0.12 1.09 0.10
------------------ NOTE  VALUES NOTED BY
ACCURACY
EL EME NY P CA
MINIMUM 0.05X 0.08X
MAXIMUM 1.00X 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT
04706783

~=PARTS PER MILLION--- PPM
XMG MN FE cu ZN xS 8 XNA
0.06 108 27 3« 13 0.00 2x 0.01

@ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANOARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu IN
0.04% 10PPM 25PP S5 PPM 10PPM
2.00X SOOPPM 500PP 100 PPM 100PPM

a
SPPM
100PPM

NA
0.01X
0.50%

PAGE 133
CUSTOMER NUNO 274
PPM  SAMPLE LAB D B83-5081-08
BA wr LOG-IN 01/19/83
———— e-- COMPLETED 03/31/83
15 1.00
INDICATED. ——~-—mo—mmm—ooomm e
AL BA
30PPM SPPM
SO00PPM  100PPM

1MC AGRONOMIC SERVICES LAB0ORATQORY
TERRE HAUTE., INDIANA 47808



ACCOUNT 061 RHYKERD DR € L - PURDUE
SAMPLE
NUMBER XN xp %K XCA
0.00 0.09 1.09 0«11
----- m—=es—e-—-~—— NOTE VALUES NOTED BY
ACCURACY
ELEMENT P cA
MINIMUM 0.0S5% 0.08%
MAXIMUM 1.00X 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
LN

{MC PLANT TISSUE ANALYSIS REPORTY

04/06/83
—--PARTS PER MILLION--- PPM PPM
XMG MN FE cu ZN XS 8 ANA AL
0.06 95 39 S 19 0.00 2% 0.01 28%

%

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cv IN =) NA
0.04X LOPPM 25PP S5 PPM 10PPM SPPM  0.01X
2.00X SOO0PPM S500PP 100 PPM 100PPM  100PPM 0.50x

CUSTOMER
PPM  SAMPLE
BA LA
12 1.00

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

PAGE t 34

NUNO 277
LAB 1D 83-508t1-10
LOG-IN 01/19/83

COMPLETED 03/31/83

IMC AGRONOMIC SERVICES LABORATORY

AL BA

30PPM SPPM
SO0PPM 100PPM

TERRE HAUTE.,

INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORY

04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp XK XCA
0.00 0.12 1.10 0.1l
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05% 0.08X
MAXIMUM 1.00X 4.00%

--PARTS PER MILLION---
FE

31

MN

114

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LINITS FOR THE
MG MN
0.04X 10PPM
2.00X SO00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

PPM PPM
cu ZN xS 8 XNA AL
43 20 0.00 2% 0.01 20%

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cuy ZN a NA
25PP S PPM 10PPM SPPM  0.01X
S0oPP 100 PPM 100PPM 100PPM 0.50X

PAGE 135
CUSTOMER NUNO 278
PPM  SAMPLE LABR ID 83-5081-11
BA wY LOG-IN 01/19/83
———— ———- COMPLETED 03/31/83
1S 1.00
INDICATED. —---=--==woo——oommme
AL BA
30PPM SPPM
SO00PPM  LOOPPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xP xK XCA
0,00 0,10 0.98 0.11
R T B NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0,05% 0.08%
MAXIMUM 1.00X 4.00X%

&

IMC PLANTY TISSUE ANALYSIS REPORT
04/06/83

-=-PARTS PER MILLION--- PPM
MN FE cu IN xS a XNA
117 33 4 19 0.00 2% 0.01

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

PAGE 136
CUSTOMER NUNU 281
PPM PPM  SAMPLE LAB 10 83-5081-12
AL BA wy LOG-IN 01/19/83
—m—me ccem ——-—-—— COMPLETED 03/31/83
28% 17 11.00

LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
MG MN FE cu ZN 8
0.04% 10PPM 25pPP S PPM 10PPM SPPM
2.00%X SO00PPM SOOPP 100 PPM 100PPM 1 00PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

Q“_":

NA AL BA
0.01% 30PPM SPPM
0.50X S00PPM 100PPM

IMC AGRONDOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



ACCOUNT

S AMPLE
NUMBER

IMC PLANT TISSUE ANALYSIS REPORY

04706783
R MILL ION--- PP
cv ZN xS ]
4% 17 0.00

STANDARD ONE GRAM

SAMPLE ARE AS FOLLONWS

N
10PPM

061 RHYKERD DR C L - PURDUE
~-PARTS PE
XN xP xK XCA XMG MN FE
0.00 0.10 1.16 0.1l 0.05 129 29
~—ew-ee=-< NOTE VALUES NOTED BY 2
‘ ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN
MINIMUM 0.05% O0.0BX 0.04% 10PPM
MAXIMUM 1.00X 4.00X 2.00X SOO0PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

g

o
P

FE cv
25pPP S5 PPM
S00PP 100 PPM

100PPHM

B8
SPPM
100 PPM

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

NA
0.01X%
0.50%

PAGE 137
CUSTOMER NUNO 282
PPM  SAMPLE LAB 1D 83-5081-13
8A wr LOG-IN o1/719/83
mme— se-- COMPLETED 03/31/83
18 1.00

AL B8aA
30PPM SPPM
SO00PPM 1LO00PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 138

04/06/83

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 28S
S AMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D B83-5081-14
NUMBER *N xp xK XCA XMG MN FE cu 2N xS 8 XINA AL BA wr LOG-1IN 01/19/83
------- B T e T e COMPLETED 03/31/83

0.00 0.10 1.13 0.10 0.06 102 31 s 23 0.00 2% 0401 22¢ 1S 1,00
L}
el LS NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. —--=---~-comeommo——me

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

ELEMENT P CA MG MN FE cu N a NA AL BA
MINIMUM 0,05X 0.08X 0.04X 1OPPM 25pPP S PPM 10PPM SPPM  0.01X J0PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S00PPM SOOPP 100 PPM 100PPM  100PPM 0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

.
v



PPM  SAMPLE LAB ID 83-5081-15

SAMPLE
NUMBER XN xpP xK XCA

0.00 O.11 1.24 0.12

IMC PLANT TISSUE ANALYSIS REPORT

04/06/783
=-~PARTS PER MILLION--- PPM PPM
cv ZN xS 8 XNA AL
3s as 21 0.00 2% 0.01 27%

PAGE 139

CUSTOMER NUNO 286

BA wr LOG-IN 01/19/83
COMPLETED 03/31/83
16 1.00

------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT P CA

MINIMUM 0.05X 0.08X
MAXIMUM 1.00x 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-
et

LIMITS FOR THE

STANOARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu IN 8 NA
25pPP S PPM 10PPM SPPM  0.01X
s00PP 100 PPM 100PPM  100PPM 0.50X

ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED: -~=----we—wmmeee————

AL BA
30PPM SPPM
SO0PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY

TERRE HAUTE, INDIANA 47808



04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUS TOMER
S AMPLE -~PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE
NUMBER XN xp XK XCA XMG MN FE cu ZN xS B XNA AL BA Wi
0,00 0.12 1.28 0.12 0,08 135 a4 6 33 0.00 3F  0.01 33 16 1,00
..... e e e e e o A e e o
L]
------------------ NOTE  VALUES NOTED BY % ARE QUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P cA MG MN FE cu ZN B NA AL BA
MINIMUM 0.0SX 0.08% 0.04X 10PPM  25pP S PPM  10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X SO0OPPM S500PP 100 PPM  100PPM 100PPM 0.50X SOO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC PLANT TISSUE ANALYSIS REPORT

IMC AGRONOMIC
TERRE HAUTE.

PAGE 140

NUNO 239
LAB 1D 83-5081-16
LOG-IN 01/19/83

COMPLETED 03/31/83

SERVICES LABORATORY
INDIANA 47808



ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER XN xp xK XCA
0.00 0.15 1.38 0.11
------------------ NOTE  VALUES NOTED B8y
ACCURACY
ELEMENT e CA
MINIMUM 0.05X 0.0BX
MAXIMUM 1.00X 4.00X%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

S

<
o=y

IMC PLANT TISSUE ANALYSIS REPORT

-=-PARTS PER MILLION---

LIMITS FOR THE

MG MN
0.04X 10PPM
2.00X SO00PPM

04/06/83

PPM ePM
XMG MN FE cv ZN XS 8 XNA AL
0.06 122 Al 6 28  0.00 32 0.01 28%

®

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE (V) IN ) NA
25PP 5 PPM 10PPM 5PPM  0.01X
500PP 100 PPM 100PPM 100PPM  0.50X

PAGE 141
CUSTOMER NUNO 290
PPM  SAMPLE LAR [D 83-5081-18
BA wr LOG-IN o1/19/83
———— === COMPLETED 03731783
13 1.00

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

. PAGE 142
04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 293
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLF LAB ID 83-5081-19
NUMBER XN xp xK XCA XMG MN FE cu ZN xS 8 XNA AL BA wr LOG-IN 01/19/83
------- ==—- —--=  stes cecoo mew—s m—me mmme mmme moe= cee= mem mmems meme mmee —ee COMPLETED 03731783
0.00 ©O.14 1.27 0.78 0.13 130 84 ? 32 0.00 t3 0.02 157 22 1.00
e e E e NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -—-~-===-c—-—-—e—umo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEME NT P cA MG MN FE cu ZN B NA AL BA
MINIMUM 0,05% 0.08BX 0.04% 10PPM  25PP S PPM  1OPPM SPPM  0.01%  30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X S00PPM SOOPP 100 PPM  100PPM 100PPM  0.50% SO0PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 143

CUSTOMER NUNO 294

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE
samere TTTTTTrTTTTTTTTTTTTT TZZpARTS PER MILLION--—— PPM PPM  PPM SAMPLE LAB ID 83-5081-20
NUMBER XN xP XK XCA MG MN FE cv ZN - XS B
------- 0.00 ©0.18 1.25 0.92 . 0.14 185  B1 11 46 0.00 la

PPM PPM  SAMPLE -LAB ID 83-5081-20
AL BA LA) LOG-IN 01719783

————  mem- —e—— COMPLETED 03/731/83
119 23 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~--=-—e----m———cemaon

ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOwS

ELEMENT P CA MG MN FE cu ZN
MINIMUM 0.,05X 0.08X 0.04X 10PPM 25PP S PPM 10PPM
MAXIMUM 1.00X 4.00X 2.00X SO00PPM S00PP 100 PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

8
SPPM
1 00 PPM

NA AL BA
Q.01X 30PPM S5PPM
0.50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT PAGE 144

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 297
S AMPLE ~-PARTS PER MILL1ON--- PPM PPM  PPM  SAMPLF LAR 1D 83-5081-21
NUMBER XN xp XK XCA MG MN FE cv ZN xS e XNA AL BA wT LOG-1IN 01/19/83
------- cm==  —mm=- mmem= mmmes smeme m——= m;e- mmms mo—e | —mee mms mmmem meee ——em —eee COMPLETED 03/31/83
0.00 0.13 1.23 0.56 0.1l 147 74 10 46 0.00 1 0.03 130 38 1.00

------------------ NOTE VALUES NOTED BY = ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED., —-=~-----=-=-—w--ccwao=—
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cyv NA AL B8A

ZN 8
MINIMUM 0.05X 0.08X 0.04% 10PPM 25Pp 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00x 2.00Xx S00PPM SO00PP 100 PPM 100PPM  100PPM  0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA A7808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
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04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 298
SAMPLE --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5081-22
NUMBER XN xP XK XCA MG MN FE cu IN xs 8 XNA AL BA Wt LOG-IN 01/19/83
------- —=—-  ====  mm== ———e- mceee m—-= —mes memme —m—e —mee mme —mmme eee= mmee —eee COMPLETED 03/31/83
0.00 0.12 1.29 0.64 0.10 163 60 9 38 0.00 9 0.01 109 29 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICAVED, ----==—==c--c——moa—n
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EMENT P CcA MG MN FE cu ZN 8 NA AL BA

MINIMUM 0.05X O0.08X 0.04X 1LOPPM 25PP S PPM 1OPPM S5PPM  0.01X J0PPM 5PPM
MAXIMUM 1.00X 4,.,00X 2,00Xx SO00PPM SO00PP 100 PPM 100PPM 100PPM  0,50X SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE., INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

\.




IMC PLANT TISSUE ANALYSIS REPORTY
04/06/783

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPLE
NUMBER XN xpP XK XCA
0.00 0.12 1.30 0.63

-=-PARTS PER MILL ION--- PPM PPM
xXMG MN FE cu ZIN xS B XNA AL
O.12 159 71 9 3s 0.00 10 0.03 128

rmm———————a -=--==-«- NOTE VALUES NOTED 8Y
ACCURACY
ELEMENT P CA
MINIMUM 0.,05X 0.08X
MAXIMUM 1.00X 4.00X%

IgERNATI ONAL MINERALS & CHEMICAL CORPORATION

¥ ARE OQUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LEIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu IN 5] NA
0.048X% LOPPM 25PP S PPHM 10PPM SPPM  0.01X
2.00X S00PPM SOOPP 100 PPM 100PPM  100PPM  0.50X

PAGE 146
CUSTOMER NUND 301
PPM  SAMPLE LAB ID 83-5081-23
BA wT LOG-IN 01/19/83
e COMPLETED 03/31/83
264 1.00
INDICATED. =~=-==m=-mem——emmoen
AL BA
30PPM SPPM
500PPM  100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTEs INDIANA 47808
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04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE : ) CUSTOMER NUNO 302
S AMPLE , --PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB 1D B83-5081-24
NUMBER N xpP XK XCA XMG MN FE cv ZN xS 8 XNA AL aa wT LOG-IN 01/19/83
——————— _— L e T T S e e COMPLETED 03731783
0.00 0.10 1,17 0.39 0.08 132 48 12 46 0.00 s 0.02 64 20 1.00

------------------ NOTE VALUES NOTED BY ¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDs --w---—-m-e-——soa—ao
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENTY P CA MG MN FE cuv IN a NA AL BA
MINIMUM 0.05X 0.08X 0.048X 10PPM 25pPP 5 PPM 10PPM SPPM  0.01X 30PPM SPPM
MAXIMUM 1,00X 4,00X 2.00X SO00PPM SOOPP 100 PPM 100PPM  100PPM  0D.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABUORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

<
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04/06/83
ACCOUNT 061 RHYKERD OR C L - PURDUE CUSTOMER NUNO 305
S AMPLE ~~PARTS PER MILL [ON--~ PPM PPM  PPM  SAMPLE LAB ID 83-5082-02
NUMBER XN xp XK XCA XMG MN FE cu ZN xS B XNA AL BA wi LOG-IN 01/19/83
------- -— —— R et ———— —-- e COMPLETED 04/04/83
0.00 0.13 1.44 0.70 0.11 202 64 10 aa 0,00 t2 0.01 104 0 t.o00
4
—————————————————— NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ~-~->--w=me——-memeonn
ACCURACY LIMITS FOR THE STANDARD (INE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cuv ZN B NA AL BA
MINIMUM 0.05X 0.08X 0.,04X 10PPM  25pPP S PPM  10PPM SPPM  0.01X  30PPM SPPM

MA X TMUM 1.00X 4.00X 2.00% SO0OPPM  SO00PP 100 PPM IO0OPPM 100PPM 0.50X 500PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INODIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
- -~



IMC PLANT TISSUE ANALYSIS REPORY

ACCOUNT 061 RHYKERD DR C L - PURDUE
S AMPLE
NUMBER ZN xP XK xcA
0.00 0.14 1.94 0.73
------------------ NOTE  VALUES NOTED BY
ACCURACY
ELEMENT ., P ca
MINIMUM 0.05X 0.08%
MAXEMUM 1.00% 4.00%

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

N

04706783
CUSTOMER
--PARTS PER MILL ION--- PPM PPM PPM  SAMPLE
XMG MN FE cuv N xS B XNA AL BA wT
0.13 199 69 i1 41  0.00 10  0.01 128 0 1.00

A
<

ARE OUTSIDE THE ACCURAtY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLDWS

MG MN FE cu ZN NA AL BA
0.04X 10PPM 25pPpP S PPM 10PPM SPPM  0.01X 30PPM SPPM
2.00% S00PPM SOOPP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

I1MC AGRONOMIC
TERRE HAUTE.

PAGE 149

NUNO 306
LAB 10 683-5082-03
LOG- 1M 01719/83

COMPLETED 04704783

SERVICES LABORATORY
IND ] ANA 47808
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PAGE 150

NUNO 309
LAB ID 83-5082-04
LOG-IN g1/19/83

COMPLETED 04/04/83

04/06/63
WCCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE ~-PARTS PER MILLION--- PPM PPM PPM  SAMPLE
NUMBER XN xP XK XCA MG MN FE cu ZN xS B XNA AL BA w7
0.00 O.14 1.89 0.78 0.4 248 69 15 72 0.00 13 0.01 13 o 1.00
----------------- NOTE VALUES NOTED BY & ARE QOUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOULLOWS
ELEMENT [ CA MG MN FE cu ZN B NA AL BA
MINIMUM 0,05X 0.08% 0.04Xx 10PPM 25pPP S PAM 10PPM SPPM  (0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00x 2.00Xx S00PPM 500PP 100 PPM 100PPM 100PPM  0.50X 5S00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC
TERRE HAUTE,

SERVICES LABORATORY
INDIANA 47808
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NUNO 310
LAB IO 83-5082-05
LOG-IN 01/19/83

CUMPLETED 04/04/83

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE --PARTS PER MILLION--- PPM PPM PPM  SAMPLE
NUMBER XN xpP XK XCA XMG MN FE cu ZN xS ] XNA AL BA T
0.00 Q.14 157 050 0.10 189 61 11 51 0.00 7 0.02 66 0 1.00
------------------ NOTE VALUES NOTED BY ¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN NA AL HA
MINIMUM 0©0,05X 0.08X 0,04X 10PPM 25PP S PPM 10PPM SPPM  0,01X 30PPM SPPM
MAXIMUM 1.00%X 4.00X 2.00X SO00PPM S00PP 100 PPM 100PPM 100PPM 0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

1 MC AGRONDMIC
TERRE HAUTE,

SERVICES LABORATORY
INDIANA 47308



INC PLANY TISSUE ANALYSIS REPORT

PAGE 152

NUNO 793
LAB ID 83-5082-06
LOG-1IN 01/19/83

CUMPLETED 04/04/83

04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER
SAMPLE ~—PARTS PER MILLION--—- PPM PPM PPM  SAMPLE
NUMBER XN xpP xK XCA XMG MN FE cu IN xS 8 XNA AL BA wT
0.00 0.29 2.47 1.17 0.15 181 353 10 1 96% 0.00 13 O.14 955 0 1,00
----------------- NOTE VALUES NOTED BY * ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP 5 PPM 1OPPM SPPM  0Q0.01X 30PPM SPPM
MAXIMUM 1.00X 4.00X 2.00X% SO0OPPM S500PP 100 PPM 100PPM 100PPM  0.50X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

et

tMC AGRONOMIC
TERRE HAUTE.

SERVICES LABORATORY
INDIANA 47808



ACCOUNT 061 RHYKERD DR C
SAMPLE
NUMBER XN xP

- - - -

0.00 0.40

L - PURDUE
XK XCA
3.71 129

[MC PLANT TISSUE ANALYSIS REPORT

-=PARTS PER MILL [ON--~-

MN FE

RE ¥4

PAGE 153
04/06/83
CUSTOMER NUNO 79a
PPM PPM PPM  SAMPLE LAB 1D 83-5082-07
cu ZN xS 8 XNA AL BA wr LOG-IN 01/19/83
L e R T et CUMPLEYED 04/04/83
11 81 0.00 22 O.11 676% 0 1.00

------------------ NOTE VALUES NOTED BY
ACCURACY
ELEMENT P CA
MINIMUM 0.05% 0.08%
MAXIMUM 1.00% 4.00%

% ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE
MG MN
0.,04% LOPPM
2.00X SOOPPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

<
R
g

<

INDICATED.
STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cy ZN 8 NA AL BA
25PP S PPM 10PPM SPPM  0.01X 30PPM SPPM
S00PP 100" PPM 100PPM 100PPM  0.50X SOO0PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE. INDIANA 47808
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04/06/83
.CCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 795
SAMPLE --PARTS PER MILL [ON-~-- PPM PPM  PPM  SAMPLE LAB ID 83-5082-08
NUMBER XN xP xK XCA XIMG MN FE cu ZN xS 8 XNA AL BA w7 LOG-IN 01/19/83
----- - e T Tt e e COMPLETED 04/04/83
0.00 0.45 3,99 1.41 0.22 88 319 i 80 0.00 22 0.05 606% 0 1.00

""""""""""" NOTE VALUES NOTED BY & ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATEDe ----—-=v—--=-me—c—o———
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P CA MG MN FE cu ZIN B8 NA AL BA
MENIMUM  0,05%X 0.,08X 0,04X% 10PPM 25PP S PPM 10PPM SPPM  0.01% 30PPM SPPM
MAXIMUM 1,00X 4.,00X 2.00X S00PPM SOOPP 100 PPM 100PPM  100PPM  0.50X SO00PPM 100PPM

I1MC AGRONDMIC SERVICES LABUORATORY
TERRE HAUTE ., [INDJANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
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04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 816
S AMPLE --PARTS PER MILL ION--- PPM PPM  PPM  SAMPLE LAB 1D 83-5082-10
NUMBER XN xP xK XCA XMG MN FE «cu ZN xS B XNA AL 8A wT LOG-IN 01/19,83
------- ———— —m=~  s=em  semme cceme mme- mm—e mmee mmes mme= eme mmeee cmee emme e COMPLETED 04/04/83
0.00 0.28 3.16 1.39 0.23 197 388 23 72 0.00 13 0.06 816% 0 1.00
------------------ NOTE  VALUES NOTED BY # ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. ==----o————omeomoan
ACCURACY LIMITS FOR THE STANDARD UNE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P cA MG MN FE cu ZN e NA AL A
MINIMUM 0,05% 0.08X 0,04X 10PPM  25pP 5 PPM 10PPM SPPM  0.01X  30PPM SPPM
MAXIMUM 1,00X 4.00X 2.00X S00PPM SO0PP 100 PPM 100PPM 100PPM 0.S0X SO00PPM 100PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

IMC AGRONOMIC SERVICES LABORATODRY
TERRE HAUTE., [NDIANA 47808
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04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 837
SAMPLE ~=PARTS PER MILLION---~ PPM PPM PPM  SAMPLE LAB 1D 83-5082-11
NUMBER N P K XCA xMG MN FE cu ZN xS B XNA AL BA wT LOG-1IN 01/19/83
———————— ———— ——— mrrw  mmwme  meme———  meems  —we-- _———— emm—- ———- -— ~———— e——— —m— —wa-— COMPLETED 04/06/83
0.00 0. 30 2.98 1.18 0.21 116 342 17 54 0.00 16 0.06 621% o 1.00 .

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMIVS FOR THE SAMPLE WEIGHT INDICATED. —-==—---—m=——e—-————nn
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
EL EME NT P CA MG MN FE cu N e NA AL BA
MINIMUM 0,.05X% 0.08%X 0.04X 1OPPM 2SPP S PPM 10PPM SPAM  0.01X  30PPM SPPM
MAXIMUM |} .00X 4.00X 2.00X S0OPPM SOOPP 100 PPM 100PPM [O0OPPM 0.50X SO00PPM 100PPM

{MC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORTY
04/06/83

~=PARTS PER MILLION-~-~ PPM
XMG MN FE cu ZN xS B8
«+108 179 990% 20 56 0.00 14

ACCOUNT 061 RHYKERD DR C L - PURDUE
SAMPL
NUMBER XN xP XK XCA
0.00 0.24 2.66 1.04
------------------ NOTE VALUES NOTED 8y
ACCURACY
ELEMENT P CA
MINIMUM 0,.05X 0.08%
MAXIMUM 1 .00X 4.,00X

lNTEhNATIONAL MINERALS & CHEMICAL CORPORATION

¥ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

LIMITS FOR THE STANDARD OUNE GRAM SAMPLE ARE AS FOLLOWS

MG MN FE cu ZN
0.04X 10PPM 25PP S PPM 10PPM
2.00X SOOPPM SO0OPP 100 PPM 100 PPM

8
SPPM

1LO00PPM

PAGE 157
CUSTOMER NUND 818
PPM  PPM SAMPLE LAB ID 83-5082-12
AL oA wT LOG-IN 01/19,83
oS e el COMPL ETED 04/04/83
3350% (4] 1.00
INDICATED, ==--————=cem—m—memme
NA AL " BA
0.01X  30PPM SPPM
0.50X S00PPM 100PPM
IMC AGRONOMIC SERVICES LABDRATORY
TERRE HAUTE. INDIANA 47808



IMC PLANT TISSUE ANALYSIS REPORT

PAGE 158

NUNO 819

PPM
xS B
0.00 14

0.08

94 5%

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

04/06/783
ACCOUNT 061 RHYKERD DR C L -~ PURDUE
S AMPLE -—PARTS PER MILLION---
NUMBER XN xpP XK XCA XMG MN FE cu IN
0.00 0.26 2.91 1.02 0.106 156 3a3 18 60
kit b S bl i NOTE VALUES NOTED BY & ARE OUTSIOE THE
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN FE cv
MINIMUM 0.05X 0.08X 0.04X 10PPM 25PP S PPM
MAXIMUM 1.00X 4.00X 2.00x SOOPPM SO00PP 100 PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

-
LR
.
-

IN
10PPM
100PPM

2]
SPPM
100PPM

NA

. 001X

050X

CUSTOMER
PPM  SAMPLE
BA wT

0 1.00

ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED.

AL BA
30PPM SPPM
S00PPM  100PPM

IMC AGRONOMIC
TERRE HAUTE.,

LAB 1D 83-5082-13
LOG-IN 01/19/83
COMPLETED 04/04/83

SERVICES LABORATUORY
INDIANA 47808
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04/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 820
S AMPLE ==PARTS PER MILL ION-== PPM PPM  PPM  SAMPLE LAB 10D 83-5082-14
NUMBER XN xP xK XCA XMG MN FE cu ZN xS ] XNA AL BA wr LOG-IN 01/19/83
------- P e T e e e Tt S e COMPLETED 04/04/83
0.00 0.33 2.55 1.26 0.19 104 304 17 48  0.00 16 0.07 S510% 0 1.00

------------------ NOTE  VALUES NOTED BY % ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICAVED. -—--—=—-—-—ocoo—mocoo
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENT P cA MG MN FE cu ZN B NA AL BA

MINIMUM 0,05X 0.08X 0.04Xx 10PPM 25PP 5 PPM 1OPPM SPPM 0.01X 30PPM SPPM
MAXIMUM 1.00X 4,00X 2.00X SOOPPM SOOPP 100 PPM 100PPM  100PPM  0.50X 500PPM 100PPM

fMC AGRONDMIC SERVICES LABORATORY
TERRE HAUTE, INDIANA 47808

~r

INTERNATIONAL MINERALS & CHEMICAL CORPORATION



IMC PLANT TISSUE ANALYSIS REPORT
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06/06/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 821
S AMPLE --PARTS PER MILL 10N~~~ PPM PPM  PPM  SAMPLE LAB ID B3-5082-15
NUMBER XN xp %K XCA XMG MN FE cu ZN xS 8 XNA AL BA wT LOG-IN 01/19/83
------- -———- === eees ceme smmme mmee meme meeme —eee ———— - m—mmm momm —emm —eee COMPLETED 064/064/83
0.00 0.24 2.08 097 0.23 236 1170% 19 63 0.00 17 0.08 3280% 0 1.00

------------------ NOTE  VALUES NOTED By %
ACCURACY LIMITS FOR THE
ELEMENT P CA MG MN
MINIMUM 0.05% 0.08X 0.08% 10PPM
MAXIMUM 1.00X 4.00X 2.00X% S500PPM

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE cu ZN B8 NA
25PP S PPM 1OPPM SPPM  0.01X
S00PP 100 PPM 100PPM  100PPM 0.50X

INDICATED.

AL BA
30PPM SPPM
SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, {NDIANA 47808



ACCOUNT

IMC PLANT TISSUE ANALYSIS REPORT

04706783

NUNOD 822
-=PARTS PER MILULION-~-

061 RHYKERDO DR C L - PURDUE
S AMPLE
NUMBER XN xp XK XCA
0.00 0.40 3.13 1.52
mmesmscsscemcm=s==w= NOTE VALUES NOTED B8Y
ACCURACY
EL EMENY P CA
MINIMUM 0.05X 0.08X%
MAXIMUM 1.,00X 4.00Xx

INTERNATIONAL MINERALS & CHEMICAL CORPORATION

XMG MN FE cu
0.20 105 389 14
*

LIMITS FOR THE

MG MN
0.04X 10PPM
2.00X SO0PPM

ZN

32

PPM
xS 8
0.00 19

ARE OUTSIDE THE ACCURACY LIM1TS FOR THE SAMPLE WEIGHIT

CUSTOMER
PPM PPM  SAMPLE
AL 8aA wT
6 650% 0 1.00

INDICATED.

STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS

FE
25PP
sooPP

cu
S PPM
100 PPM

N
10PPM
100PPM

B
SPPM
100PPM

NA AL 8A
0.0EX 30PPM SPPM
0.50X SO00OPPM 100PPM

1MC AGRONOMIC
TERRE HAUTE,

PAGE 161
LAB ID 83-5082-16
LOG-1IN 01/719/83

COMPLETED 04/04/83

SERVICES LABORATORY
INDIANA 47808
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04706/83
ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUND 823
SAMPLE ~-PARTS PER MILLION--- PPM PPM  PPM  SAMPLE LAB ID 83-5082-18
NUMBER x*N xP XK XCA MG MN FE cu N xS e XNA AL BA wv LOG-IN 01/19/83
------- R I R et s —em= —me memee mmme emem e COMPLETED 04/04/83
0.00 0.35 3.10 1.30 0.20 132 1150% 17 39 0.00 19 0.06 2480% 0 1.00

----------------- - NOTE VALUES NOTED BY & ARE DUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED, ----—---—-—-—--=—-wcw—o-
ACCURACY LIMITS FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS
ELEMENY P CA MG MN FE cv IN 8 NA AL BA
MINIMUM 0.05X 0.08X 0.04X 1OPPM 25PP S PPM 10PPM SPPM  0.01X 30PPM S5PPM
MAXIMUM 1.00X 4.00X 2.00X S500PPM S00PP 100 PPM 100PPM 100PPM  0.50X 5SO00PPM 100PPM

IMC AGRONOMIC SERVICES LABORATORY
TERRE HAUTE, [INDIANA 47808

INTERNATIONAL MINERALS & CHEMICAL CORPORATION






