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Whar is soil? Soil is basically fragmented rock ground down by the action
of srreams, by erosion from rain, by wind, by rhe mechanical breakdown from
animal life, by the chemical action of growing elemenrs within i, by the ex-
pansion and contraction of freezing and thawing, by the action of energy from
the sun, by the trituration of rock by glaciers, by growing vegeration, by the ac-
non of bacreria and molds, by the acids and bases thar are created by growing
organisms, by the minute root systems that help to break it down, such as rhe
microrhizomes that find their way inte the smallest crevices of rocks to cleave
them by rhe furce of growing and dissolve the exposed surfaces by the chemical
elements which they contain.

Good soil is teeming with fungi. bacreria, protozoa, earth worms, beetles,
crustacea and larvae of insects, as well as reptiles, and even small animals. The
root systems of our crops and their producrivity are acrually alrered as the popu-
lation within the soil changes. Man altes chese by the addinon of organic and
inorganic elemenrs, by governing the moiscure, varying che remperarure, and
controlling radiant energy.

What does man remove from the soil? Man removes planrs and animals
and their products. He removes much of the plants, the animals and the excre-
ments without returning them. These are considered of organic nature. Of whar
do rhey consist? Primarily rhey are proteins, fats, carbohydrates, minerals, and
warer. Plants and animals are produced from a living soil. Their recurn ro the
soil consritutes the completion of the ecological cycle. They are basically made
from inorganic rock. the water of the ocean, the gas of the aic, and che encrgy
of the sun.

Some studenres of ecology argue that only the proper combinadion of the
mineral elements needs concern us for warer is obrainable, aic is all abour us,
and radiant energy can even be produced artificially. Others hold staunchly to
the theory that it is the return of organic elements to che soil that is all im-
portant to the production of the most beneficial crops for man’s use. They fur-
ther believe thac true plant and arimal health comes only with a large reriem
ro the soil of the arganic wastes, manure, garbage, caccasses of animals, and dw
plants themselves chat have been broken down it lamus by the action of bac-
teria, molds, and the earrhworm.

Though hydroponic solutions of warter, inorganic elements, air and radianr
energy, produce plants, they ask, "What is che effect of consuming such plants
as food on the optimum developmenc of animal life, nor only for rhe present,
but for the generations of future animals?”
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There are those who (eel thar chere 1s the middle ground where soil not
1 material re-
turned o the soil enhance plant growth, cicher through making the minerl
elements more readily available or also by aciually being incorparated into the
new plants. They recagnize thar che leaf is a grear chemical factory for rrans-
forming water, mineral, organic materials from the soil, gusses fiom rthe air, and
radiant energy from the sun into the nutrents for growth and reproduction of
root, stem, flower, leaf, and seed.

only needs the mineral element, but that activators from org

Modern man measures the value of his soil by the bushels per acre, and
with the exception of those rechnically interested, pays lirtle atrention to the

v, and should
f its quantity. To

composition of the crop. To him a bushel of corn is a bushel of

give him feed for his children or his animals in the light o
the ecologist the fact that X-bushels of corn equal Yepounds of pork an che
farm, or Z-rabbits in his laboratory is not sufficienc. To him rthe question is
“Was there 4 difference in X-bushels of corn f soil A, B, C, D, and E?
“Was there a diffcrence 1n the ear a5 to size, 1o shape, to natun
pest,” and many other questions. If there were differences, why did

IL,‘Q'-J.S['_H'IL ¢ o
so1l A difler
from B and C? Can his chemists detect the differences? 1f nor, haw cin he ex
plain? Through painstaking experiment, long after the ongine crop from these

soils had been forgotten except as stacistics, his experimenes may produce some
of the answers: But in the meantime, the rats in the granaty have long since
disclosed thar they had a preference for one of the lows of corn nver the others
Such an observation would frequently go unnariced excepr by the curious such

oiled pl‘mrc-;x‘.’l}‘-:n-_ films in Roent-

as the care-taker who was piqued by th
gen's Laboratory, and an alere scienrist. Bur why did the rats prefer one comn

d from the

over the gther? Will corn A preduce a strain of animals rhar
animals raised on cornn B? The question has o be answered |
ecologist. So he chag rabbi
(Table 1). First he grows Kore espedeza on the five soil tvpes: the Eldon
Sandy loam, the Purnam silc loam, Clarksville gravelly loam, Grundy silt loam,
and che Lintenia tine sandy loam In each instance be uses borh fields wreaced

with lime and phosphorus and untiea

b in the mind of the

I

it and conducts

“cantrolled expe

is. First, hie studies the characeer
red and untreared ploes. He de
scribes the rabbirs, how they looked. how much rhey gained m weighr, how
much hay they had to eat to gain 2 grum. liow

the hays. He describes the hays from the

much hay he obrained from an

acre of soil and how many pounds of rabbirs
=
found a r

rabbies per acre. However, his curiosity did not stop there

l'l-" rnnl»" "‘l\'-vlLIn £ On €al ]1 ;:Iltl. H

it gain, hav yield, and pounds of

er close correlation between r

He wishes to know something abour what the hays did o che physiology

of the unimal as well as w their weighe. 1 am sure he would

the x,-ff:-;pring of these animals and their physical efficiency in other respects, bt
ble 2). These he pre-

of correx, their

he hus to sausfy his curio bones. (Ta

parc

¢ by looking ar the

. weighs and measures as to lengrh and diameter, thic
b E
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TABLE 2-PROPERT

Soil Type

Eldon
Putnam

Grundy
Lintonia

Averapge
Maximum difference, 52.0 #.49 N 4.5 58,7 40.7 13.6 188 10 B

Eldon
Putnam
Clarksville
Grundy
Lintonia

Average

Maximum differe

*In these cases the
(From Biological A
Smith, G.E.: and /
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volume and how heuvy they are when weighed in water. Then he breaks them
and measures how much force they require to fracrure. Here he finds thar the
soil treatment improves all bones in strength and tivey approach closera 3 to 1 cal-
cium-phosphorus rario.

So ir is that our iriend, W. A. Albreche, studies soils. He wants to know
what kind of animale and wen it will produce, not yust bow wmany tons and bushels
fper acre,

In gur own laborstory, while Dr. Albrecht was working on soils, we found

by accidenc that in the cooking of meat and milk unidentificd hear labile factors
were alwered. Withoue this wiidentihed fracton in the dictary of cats, impertfect
liealth in the older animal and imperfect development in the kitten ensue. We
also found by accident that the excrement of animals on such dices does not pro-
mote aormal plant growe. Furchermore, we found thac adult cats can exist on
a total covked food dier for 2 maximum of one year scven months, most dy-
ing in less than a year. However, they pass dehacncy on ro cheir kittens even
though they are rerurned to the normal uncooked diet, and thac ic mkes four
generations of animals 1o rescore the strain on normal dietary.
' The diets used were basically carcass meat, incduding muscle and viscera,
1_‘51‘!_'\'E:I“I\' brain, liver, and mtestines, some skin and glands, milk and cod liver
oil In all experiments the control animals were fed raw meac from all parts of
the anima) and milk unheated, plus cod liver il In the mear experiments where
cooked mear wis studied, raw milk was used. Several grades of raw milk were
mwvestigared including commercial raw milk [rom cattle receiving only dry feeds
as well as raw milk from caile on green pasture or green cut feeds, pasteurized,
evaporated and sweetened condensed milk. In the milk studies the animals were
given ¥ of the diet as raw carcass meat and 3 of the milk under srudy.

Gur fist purpose was to standardize experimental adrenal exraces on the
rotally adrenalectomized animal. In so doing we unexpectedly began to find out
what heat rrearment of mear did to adrenslectomized cats. The original observa-
tions were that animals fed cooked mear did nor stand adrenalectomy well.
Adrenalectomy was ceported by others o affect mineral mecabolism. We there-
fore studied che calcium and phosphorus of the femurs of 18 adulr cas who died
in the pens. Two raw mear fed cats had had no operative procedures, dying
from disease. Four cats fed covked mear and two fed raw meat had had one
adrenal removed and rwo fed cocked mweat and eight fed raw meat had had bath
adrenals removed, In the cooked meat fed group, the calcium range was from
11.8% 1o 14.8%, and the phosphoros from 5.9% to 6.8%. In rthe raw meat fod
animals the range of calcium was 11.3% o 18.6%, while the phosphorus varied
from 5.0% (o 8.3%.%(2)

m

*Merhod of prepararion of bones. Calawm and phosphoris were deermined on whole bone. Upon death of dhe
oved and placed 1n an ice £ ar -25" C for 24 hogrs At the end of chis ume,
wscular wld tasmly be pecled of the bones Organic mauer was destroyed hy oxidation
1l perchloric ucids.( 3§ Calcium was deeermined by oertian with permanganace. <dificanion of

ing used (4) Phosphorss dererminatians were carried ont by 4 modificr-
v.(5) The amounts of caloium and phosphiorue found are expressed in

unimal, the ferouck were ren

od used for serum cale
ton of the method ol Biske and
termz of peceene of the whole femur,
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Two cats, acting 2s controls, died of ocher causes chan surgery. The trend
of calcium and phosphorus was higher in the raw meat fed cat than the cooked
meat fed animals.

We had previously noted many difftrences in the appearance of the raw
and cooked mear fed cats. This showed especially in theic fur, which, in the raw
meat cat, was sleck wich & good sheen. These animals had 2 good disposition
and were active. They reproduced normally and their viscera had good tone. In
conrrast, the cooked meat fed animals were riddled wich fieas, sickly, Jacked
encrgy. reproduced poorly and passed rheir deficiencies on te the next genera-
rion, regardless of whether they had been replaced on a goad dier betore breed-
mg.

There were marked differences in the mourhs of the animals. Cars raised to
adulthood on a notmal dietary, when put on a cooked mear diet. developed
gingivitis, pyorrthoes, loss of teeth, and cheir kittens showed poor skull develop-
ment resulting in crooked reeth.

in Table 3, 18 adulr cats comparable as to size and background and general
development were studied. Of 12 raw mear fed and 6 cooked mear fed animals,

_TABLE 3-CALCIUM AND PHOSPHORUS CONTENT OF FEMURS OF ADULT CATS
Weight of Femur Phos-
Weight Weight Body Calcium phorus

Cat Normal of Cat of Femur Weight in Femur in Femur
Number or Deficient Sex Grams Grams Per cent Per cenl Percent
1 N M 2947 11.44 0.39 11 5.26
2 N F 1503 9.37 0.62 11.60 5.17
3 D F 1531 5.14 0.33 11.74 5.86
4 D F 2370 10.47 0.44 11.80 5.55
5 D F 1490 6.51 0.43 12.99 6.38
8 N M 2745 12.40 0.45 13.25 6.39
7 D M 3120 15.40 0.49 13.36 6.73
8§ N M 1025 3.78 0.36 13.70 6.94
g D F - 10,78 - 14,00 6.35
10 N F 3300 12.29 0.37 14,30 6.66
11 D F 2754 8.24 0.30 14.70 6.70
12 N M ——— 11.26 --- Tl
13 N A 2390 T7.80 0.26 8.15
14 N F 1950 6.86 0.35 7.50
15 N o 2295 9.58 0.42 7.92
16 N ¥ 1285 6.16 0.48 8.00
17 N F 2650 8.3% 0.31 8.14
18 N i 3312 9.28 0.2 6.25
Averages N 2309 9.05 6.91

D 2253 9.42 6.26
N c/p21
D C/P 2,09

che average weight was 2253 grams compared with 2309 grams for the raw meat
fed adult cats alone. The femurs of the cooked mear fed cats showed an average
weight of 942 grams 10 9.05 for the raw meat fed cars. The calcium was 14.98
petcent tor the raw to 13.10 percent for the cooked: phosphorus, raw, 6.91 per-
cent to cooked, 6.26 percent. The calcium-phosphorus ratno was conscang, N-
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2.1 and D- 2.09, but the rotal weight of these minerals w ater in the bones
of the raw mear fed animals.

In Tubles 4, 5 and 6 the kirtens were maintuined on the respective diers of
their mothers, who, when fed cooked meat, were on the diet ar least six months
before conceprion and throughout pregnancy. OF the 21 raw meat fed and 20
conked 1 fed kivtens, their ages ranged from 1 day to 14%0 monrhs. They
were comparatively equally spread as to ape. The marked superiority of the raw
mear fed kittens as to weight of bady and femur is evidenr— 1008 grums. raw
mear fed; 638 meat fed average weight of body; and 4.23 grams

raw meat fed to 335 conked meat fed fo

1S coo)

r the femur, Also the calcium content
of raw meat be

G.48% to cooked me , 5.53%, and phosphorus of the raw
; t fed cats.

e, raw meat fed, 2.07. 1o cooked

and cooked mear fed, 2,63%, favoring the raw mea

ul’li! o

meat fed, 4.3

The cilcium-phosphorus ratio was f

meat fed, 2

3, The higher caleium-phosphorus ratio in cooked meat cats has
been noted in other studies.(6)

The calcium percent of the bones analyzed was ploted on the 4
logarithm of age s rhe ordinate. (Fig. 1) Kirtens showed a variability with age.
ks and dips are comparable in the two

i
IS8 ana

However, it 1s to be noted thar che

curves. Fach of the major dips corresponds to periods of cruption of teeth.
When 1 using milk 4s the test food, there is an

)

exper ment s re

equatly profound chinge in the bones, the fur, the viscen, the strengeh, and the

fal

disposition of the anim

Cat 1 Calewum Phogphorus
nber ; Per cent Per cent Per cent
1 L1091 --- 10,06 6.02
Z L1305 0.10 5.78
3 L1481 0.12 7

i 0.75 2

5 0.98 3.

6 Rl 3,

7 .79 5.

g ST 2;

) 2] 2.4
10 .25 3
11 63 3,
12 .07 4.
13 37 4.
14 5 3.
15 ] 4.
16 7 4.
17 1 4.8
18 53 T

14 F 10 muos. i 5
20 M 13,5 1mos. 6.

Aven

C/p 2,08

Copyright © Price-Pottenger Nutrition Foundation. All rights reserved.
No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording,
or by any information storage and retrieval system, without permission in writing from the publisher. Visit http://ppnf.org for more information.


http:cool.e.l
http:cool.e.l
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TABLE 5-CALCIUM AND PHOSPHORUS CONTENT OF FEMURS OF
DEFICIENT KITTENS

Weight of Femur

Weight Weighl Body

Cat of Cat ol Femur Weight Calcium Phosphorus
Number Sex Ape Grams Grams Per cent Per cent Per cent
1 F 1 da. 112 0.0829 0.074 10.79 5.49
2 --- 1da. --- 0.1330 ——— 11.92 6.15
3 --- 3 wks. 261 0.75 0.28 5.32 2.53
4 F T whks. 310 1.84 0.59 5.14 2,41
5 M 7 wks, 261 0.97 n.26 6.76 3.24
6 F 8 wks. 400 1,93 0.48 4.49 2.42
7 M 9 wks, 565 2.91 0.51 3.19 1.61
8 M 9 wks. 514 2.83 0.55 3.37 1.73
9 F 9 wks. 434 1.94 (.45 6.27 2,29
10 M 12 wks. 335 2.15 .64 4,32 2.20
11 B 17 whs, 523 3.28 0.62 3.51 1.78
12 M 1120 5.25 0.46 2,68 1.53
13 M 610 4.39 0.72 4.12 1.84
14 M 880 6.31 0.71 3.95 1.73
15 M 730 5.2¢ 0.72 2.44 1.24
16 F 885 2.65 0.2¢ 7.45 3.64
17 F 16 wks. 915 4,94 0.54 6.74 3.22
I8 M 1B wks, 915 4,24 0.49 4.80 2.03
19 F 8 1/2 mos, 1009 2,85 0.28 4.7 2,42
20 ¥ 14 1/2 mos, 1335 5,87 0.45 8.52 4,22

638 3.35 5.53 2.63

C/P 2.63/1

Calcium

Days 5 10 50 100 500 100C

Fig. 1—Calcium content of Femurs of row food and deficient kittens.
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TABLE 6-CALCIUM AND PHOSPHORUS CONTENT OF FEMURS OF

KITTENS AND THEIR MOTHERS

Welight Calcium P hnsphorus

Type of Cat { Femur in Femur n Femur

Cat NMumber . Diet __Sex Age Grams Per cent Per cent

A. Kittens: a aw --- 1 da, - 0.1 6.02
b Raw - 5 das, 129 i} 5.78

¢ Raw F 5 das. 115 o] 7.15

d Conked -—- 1 da. - 0. 6,15

Cooked F 1 da. D. 5.40

B. Mother Cats: aj Raw ¥ 08, 7 4.83
¢y Raw F 14 mos. 8 5.60

d Cooked 6 yrs, 4600 10 6.35

Mother of corresponding kitten indicated by subletter, Mother cats b, and e, are still alwe.
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62 MISSOURT AGRICULTURAL EXPERIMENT STATION

We pursued the study of the health of raw fed and cooked fed cats o their
cilect on the soil. In 1939 we planted navy beans in cach of three plots: (a) one
in which the brans were fertilized with the non-composted cxcreta of cats fed
raw meat, (b) one with the excreea of cats fed cooked meut, and (¢) one in
which no mtilio:r was used. This was che control plot. Observation were made
on the rate of growth, color and structure of the plunts and beans produced. The
beans were harvested and part of them analyzed for their various chemical con-
stituents.

The following year, 1940, che experiment was repeated. The seed harvested
from the plants ﬁ'rrih.xn! with the excreta of cats fed raw mear, was planted

and rhe plot treated with composted manure from raw-meat cars. This was re-
peated for the

e mear and no-fertilizer groups. Two 1
Some of the seed of the nonfestilized beans grown in 1930
plot fectilized with the composted excicta of cats whose main diet consi
pasteurized milk and the other fertilized with the excreta of «
diet was certified raw-vitamin D milk. This made five plocs, namely (1) pas-
tcu"fﬁl milk, (2) cerdhed milk, (3) raw mear, (4) cooked meac, and () no
cr. The growth of the plants was again ohserved. The beans, plants, and
-oric harvested were subje hemical analyses.

In the 1930 M]vv. riment no apparent difference was noted in the size, color,
or shape of the beans grown on the chiree different rypes of ferdibizer

w plots were added.

was planted and one
Aln «j l)f

whose main

{s

The germination of the beans was graded as follows: no-fertilizer group,
9G%, raw meat cooked mear, 72%. Two weeks after planding, the no-fer-
tilizer p
in height
weeks

and cooked mear were
had the best form and color
yup of plants was the talless

were the tallest; che aw meat

s on raw-mear fercili
er planting, the cooked meat g

fertilizer was next, and the raw meat, the shortes is rate of growth obrained
throughour the experiment, The plants on cooked mear fertilizer were pale
green in color, had many more srems and leaves, and their stalks were thinner
than the plants of the other two groups. Plants on raw mear fectilizer were short
and squat, had a much deeper color, and were sturdier than e plants on cook-
ed meat fertilizer. The no-ferrilizer 'whn" were nLl-'l'm"di‘lt(: "'IPrwcc‘n the raw
and cooked m The

CANCS O tele
much like aw miecat J-;'rr*lzzr'l were firtn :"nvl !'r”'wy' in ex-
rute, while r fell a little »w the raw n The beans
L wget ]lu', a month after planting. Ir was 1;;||u’ thar the .

FOULS of the plants on raw mear fereilizer were at least cwice s numerous,
than chose of the athers: The no-ferdlizer planes w

inter-

twugher and lon;

mediate, while chie roots of the covked meatr plants were less numerous, soft,

ard mushy.

The beans w amalyzed for their moistute, ash, calcium and phospharus
content. The results of the analyses are given in Table 7.

Copyright © Price-Pottenger Nutrition Foundation. All rights reserved.
No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording,
or by any information storage and retrieval system, without permission in writing from the publisher. Visit http://ppnf.org for more information.



RESEARCH BULLETIN 765 )

TAEBLE 7-ANALYSIS OF NAVY BEANS., FIRST GENERATION.

Type of share Ash Calcwm Phosphorus
Fertilizer per cent per cent my. per 100g.
Raw Meat 11.606--11.82 4.15--4.08 148--140
Navy
Cooked Meal 11.52--11.50 3.82--3.85 118--121 311--377
Peans

HCI-f{‘lLLli,ZL'i' 13.21--14.49

153--155 300302

In 1940, the observations made on the growth of the plants were similar w
those of 1939. In the two plots fertilized with the excres of cats on the milk
diets, the beans of the certified milk group germinated ahead of, and the beans
formed earber than, those of the pasteurized milk group. The beans grown in
the plor fertilized with the excrera of cats fed raw mear were by far the best
These p].«.nrs W

ere sturdier, their color better, and the rexcure of the leaves
superior to any of the others

Pasteurized Milk. The beans had a hard, smooth white surface, The most
noticeable fetures were the flicness of rhe beans and their oblong shape

Certified Milk. These beans exhibired the same general fearures as those
of the pasteurized milk group

Raw Meat. These beans also had & hard, smoath, whirte suface. Uniformity
of size and plumpness of the beans distinguished them from the beans of all
ocher groups.

Cooked Meat. In this group one-fourth of the beans were shriveled and
yellow in color; the remainder were smooth and white They also were more
plump than the milk beans but they were not as plump as the raw meat beans,
They also exhibited the peculiar oblong shape of the milk beans

No-fertilizer, These were smonth and white. They were more plump than
either of the milk beans but not as plump as the mear beans.

There was marked variation in the size and weighr of the different groups
of beans, Of the pusteurized milk beans, the variadon in we
milligrams o 1985 milligrams with an average of 117.9 milli;
rificd milk group, the va
an a

bt wis from 72.2
rams. In the cet-
tion was from 74.5 milligrams o 203 milligrams with
verage of 121.7 milligrams. For rhe raw meat beans, the smallest was 107

milligrams and the largest 2104 milligrams with an average of 166.2 milligrams.

For the cooked meat. the smallest was 35.8 and the largest 2009 milligrams with

7 mulligrams, The no-fertilizer beans varied from 62.1 o 194.6
2)

A portion of the beans und  he dried plants and pods was subjected o

I ules obrained on the beans are given in Table 8, che

chiemical J!!:‘J[)'sjr'«. The
}.v].ln[.w in Table 9. and the pods in Table 10.

an average of 146

with an average of 113.5 milligrams. (Fig.
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64 MISSOURT AGRICULTURAL EXPERIMENT STATION

Fig. 2—Beans fertilized by composted cal manure and control. 1. Posteurized milk beans. 2. Cer-
fified milk baans. 3. Raw meat beans. 4. Coolted mea! beans. 5. No fertilizer beans.

TABLE 8-ANALYSIS OF NAVY BEANS: SECOND GENEHATION

Type of Fertilizer Moisture Ash Calcium P hosphorus
Used on Beans per cent ‘per cent  mg. per 100z. mg. per 100g
Pasteurized Milk 12,78 -- 12.07 4.3 -- .30  80.2 -- 78.8 468 -- 473
Certilied Milk 12.22 --12.39 3.82 -- 2.81 B817.4 -- GiR.B 411 -- 412
Raw Meat 12,91 -- 12,97 4.14 -- 4,12 131.0 -- 120.0 448 -- 449
Cooked Meal 12,54 -~ 12,61 3.94 -- 3,92 87.5 -- B5.0 455 -- 457
No Fertilizer 12.51 -- 12.66  4.15 --4.00 83.1 -- 86.3 490 -- 487

TABLE §-ANALYSIS OF NAVY BEAN PLANTS; SE

Type of Fertilizer Moigture Crude Fat Crude Fiber
Used on Beans per cent peEr cént per cent

Pasleurized Milk  B8.90 -- £.92  5.01 --5.21  35.84 -- 35.44

Certified Milk 8.58 -- B.43 5,28 -- 5.26 33,71 -- 32,88

Raw Meut 8.68 -. 8.56 5.82 -- 5,54 35,81 -- 35,74

Cooked Meat 7.70 -- 7.71 9.21 --9.73 27.01 -- 26.92

No Fertilizer i 3.88 -- 8.71 581 --580 27,50 -- 27.87
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TAELL 10-ANALYSIS OF NAVY BEAN PODS; SECOND GENERATION.

Type of Ft'_l'ti‘.mﬂ‘ Moisture Crude Fut Crude Fiber
Used on Beans per cent per cent per cenl
Pasteurized Milk 9.61 -- 9.73 14,15 -- 14.43 26.89 -- 27.33
Cerlified Milk 8.75 -~ 8.81 17.69 -- 17.96 28.63 -- 28.91
Raw Meat 11.28 -- 11.57 15.29 -- 15.39 28.54 -- 28.27
Cooked Meat 7.19 -- 1.16 24,81 -- 25,22 29,89 -- 30.31
No Fertilizer 11.04 -- 10.81 13.64 -- 13.37 26.70 -- 27.05

DISCUSSION

Dehnite conclusions cannor be deawn from this experiment, but it suggests
the possibilicy chac exacia of diseased and healchy animals contain principles
which affecr plant growth, and that the health of the animal determines o some
degree the cfiecr on the vitality of che planc and its seeds, as well as the chemi-
cal constituents of the plant, sced and pod of the beuns studied. In view of the
fact char some of the beans from the cooked mear ferulizer were smaller and
more irregular than those beans not ceceiving ferdlizer, clements toxic o plants
mzy be present in the mannre of deficient animals.

In 1942 we made a further simple observation which linked the health of
animals to the condition of the soil. We had built the cat pens on land which
had never served as a hiome for any animals, Each pen had an open air enclosure
12 feer long and 6 fecr wide. A tench 18 inches deep was dug in chis enclosure
and filled with fresh washed sand from a common sand pile. A roofed area four
feet deep, with a wooden floor, was built ac the back of cach pen to act asa
sheleer for the animals in inclement weather. The animals spent much of their
time in the open part of the pen. They buned rheic excrera in the fashion nor-

mal for cats. The careraker removed bones and uneaten portions of mear daily,
and cleaned and refilled the water containers. Periodically, be screened the sand,
composting the excrera into marked piles for furture seudics of soil,

Apact from the studies on beins we performed with the composed manure
from the varigus pens, we obscrved rthe following circumstances in the pens
which lay fallow for five months ac the conclusion of rhe experiment: volunteer
weeds came up in each pen. (Fig. 3 & 4) The number of weeds and their hardi-
ness were in direct proportion o the health and vigor of the animals that had
lived in the pens. The accompanying illustradons of these weeds also indicate
that male and female cars on the same feed conrribuced a different degree of
hardiness to the weeds.

Following the harvesting of the weeds, we ]‘\.?:mted navy beans in the pens.
{Figs. 5,6 & 7) The groweh of these beans, in number, ourward appearance, and
in ocher respects (Table 11) bore the same distiner velacionship o the health
and vigor of the animals thae had lived in the pens as did the volunteer weeds.

The following chare will indicare the peincipal observations. These beans
were studied weckly and resules of rexture, stare of growth, were al) recorded.
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[ PASTREUTIZED MILK I

Fig. 3—Pen 18—raw milk-moles. Pan 20—pasteurized milk-males. Pon 22—evoporated milk-males.
Pen 24—sweelened condensed milk-mules.

Fig, 4=Pen 17 ~row milk fomales, Pen 19—posteuvrized milk femoies. Pon 21 —eveparated milk
females. Pen 23—swoetened condensed milk females.
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Fig. 5—Pen 13—cocked meal femcles. Pen 14—Cocked mest male, Pen 15—raw meat moles.
Pen. 16—raw meat females.

'ﬂ-s“‘ .

EVAPORATED MILX

Fig. 6—Pen 18—row milk males. Pen 20—postevurized milk males. Pen 22—Evaporated milk males.
Pen 24—sweetened condensed milk males.
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FASTEURIZED MILK

Fig. 7—Pen 17—Row milk famales. Pen | 9—Pasteurized milk femoles. Pen 21 —evaporated mill:
females. Pen 23—~sweeiensd condensed milk females,

We wish to note that pens 13 and 14 had been used for breeding purposes,
though pen 14 tore frequently housed male cats alonc and pen 13, frmale cars
alone. This fact may have sume bearing on the resules

The minuziae of the studies we made on the composted minures from che
individual pens is unsuirable for inclusion in chis repoir, However, the bean
plants which grew on the composted soils behaved in almose idendical manne
to the volunteer weeds in the same pens.

We belicve that che healthy animals in our pens returned o the soil ma-
terials which, in curn, raised healthy plants; thar the sick animals rerurned
the soil marerials inadequate or even toxic far the growth of the plants. The
male car likewise affects che soil with greater growth stimulation than the fe .
male for the navy bean and che voluntcer weeds.

Thowgh ecology is usually divided into parts and subpares, i is only as we
look at the relationship of soil, plang, animal, and man, wich environmental
factors such as wind, humidity, cdlouds, sunshine, rain, and the band of man as
he applies inorganic and organic material for fectilizer, weed and pest control o
the soil, and contaminates the atmosphere with gases of combustion trom his
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TABLE 11

Beans Life
1st No. of Period No. of No.of per of
Pen Color Growth Blossoms Blossomsl of bloom Beans Paods pod plant (days)
Cooked meat-0 good mixed
Males & [emales 13 slyel, poor & 70 days 500 49 days 700 134 5.2 147
o excellent
mixed
Cooked meai-# good poor & 63 days 2500 49 days 1886 451 4.2 147
Males & Females 14 sl. yel. excellent
Ex.
Raw meal 15 deep thick 77 days 2000 70 days 1142 357 3.2 161
Males green stems
Raw meal 16 deep green 91 days 1800 56 days 684 220 31 161
Females excellenl
Raw milk bright green good 63 days 550 49 days 1092 328 3.3 126
Females 17
Raw milk bright
Males 18  green good 63 days 1200 49 days 3487 659 5.3 147
Past, Milk poor weak G3 days 500 42 days 615 146 4.2 126
19
Past. Milk [air fair 63 days 600 35 days 1045 298 35 126
Males 20
weak
Evap. Milk fine 63 days 300 49 days 120 42 2.8 126
Females i 21 fair stems
Evap. Milk wealk
Males 22 fair sprawled 63 days 300 49 days 338 126 2.7 126
Sweetened Cond.
Milk
Females 23 [lair poor 63 days 350 49 days 190 69 2.7 112
Sweetened poor
Cond. Milk 24 Aawr weak 63 days 350%* 42 days 1252 407* 3.0 119
Males stems

*Counts were made weekly, Some blossoms were probably missed,
O- Breeding pen normally housed [emale cats.
# - Breeding pen normally housed male cats.
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engines and manufactucing plants, or the aresols and dusts from agticultueal
practices, that we get 2 toral picrure of rhe ecology of modern rimes.

The ecologic cycle has always been variable. The plant and animal popula-
tion including man, has been physically modified as natural forces have alreced
environment. The simple factor of rainfall is continually changing. The rainfall
may be gentle, evenly sceerched over the so called rainy season, or it may fall all
at once in the space of a few hours leaving catastrophe ro animal, plant, and
soil. When rain comes as a deluge, the roral precipitation for the year may be
high, but because of the shore space of time involved the summarion of the ef-
fects may be similar to those found in years of serious drought. Thete are years
of cyclonic winds, somerimes accompanied by driving rains in 2 given area, al- |
rering the ecological partern. In ocher years not only may the rainfall vary bur
variable humidity may be expetienced; or 2 dust storm may be tragic to one
atea where the soil surface is eroded, yer may be a blessing ro anorher where
the soil is deposired.

The effect of weathet on rhe living elements in rthe basic soil of a given
tegion may alter irs warer retenrion and ferrility. In rurn the patcern of vegera-
rion may be completely changed, rhe wild life parcern redistributed. The large
animals may migrace. The lesser may die off in latge numbers and those remain-
ing become scrawny. It may be years before the former envitonmental factors
teuen, if ever.

Man has been pointed to as the perperrator of the grearest disasters o fer-
tility and potential agricultural tesources by ignoring the telation to each other
of forests, soils, and the animals thar dwell in them.

Marco Polo recouncs the abundance of forests and animal life of China, buc
by modern rimes these have largely disappeared. Lack of conservation pracrices
in the water sheds of the Tigris and Euphrates desccoyed the ferrility of the val-
leys and cheir civilization. In the deserr areas of Nocth Africa where shifting
sands have swallowed the fertile fields of pase civilizations, the adventurer finds
the olive press and other evidence of human habiration in a vast sea of waste, y
again credited to the misunderstanding of roral ecology by the men of thar day.

Similarly, excensive areas of our own country have been transformed as the
ecological pattern of soil, plant, animal, and human life have been altered.

Students of bionomics find roday that the primocdial life cycle from che
soil to the plane, through the animal and back to the soil is frequently disrupred.
Man fails to tetutn to the soil much of his crops, bis animals and excrements,
thus breaking the natural cycle of life. So, in stiving to mainrain his economy, "~
man must actificially tecurn to the soil that which he removes.

In Japan and China ic is reporeed that the human exrement from the well-
to-do is consideted mare valuable than that from poorer populations. With the
“honey bucket” the ccological cycle is only partially complere, since much of
the produce of the soil is exported not only from the rural sections ro the cities
but to other countries as well.
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It is a great pleasure to be asked to contribute to this testimonial Soils Con- i
fecence in honot of Dr. William Albrecht. It is a privilege to pay tribute to an
intrepid man whose incerest is not confined to the ionic exchanges in the clays
of the soil but what these ionic exchanges mean in the production of plant life,
animal life, and man. Dr. Albrecht is not merely interested in the bushels per
acre but believes thac plant life must be intecpreted in nutritive value, using its
protein content as an index of quality. Again, he appreciates not just the pro- |
tein of rhe plant but the quality of the protein. And finally, he knows how the '
quality of the plant will reflecc on the health of the animals who consume the
plant, and thus on te man. I owe my own debr of gratitude to Dr. Albrecht’s |
discovery of these relarionships.
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