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SEVEN YEARS OF SOIL SURVEY ON A BIODYNAMIC FARM

E.L. PFEIFFER

The farm about which we report is located near Chester, New
York in Soeuthern Orange County. It was purchazed in 1944, At
that time the soils and fields showed signs of neglect, the low-
lying fields were wet and no drainage system existed, There were
lots of weeds everywhere. The fences were a stimulant rather
than a hindrance to the cattle, bossy needed only to lean gently
against them and walk through. The farm is a typical dairy farm
with about 30 to 84 acres under cultivation for field erops, T4
acres of hayfields (chiefly clover and mixed hay), and 50 acres
of permanent pasture, some very wet, All of the havfields have
been through the crop rotation since 1844, In faet, it appeared
that they began to improve only after they were onee plowed up,
The soil in the older hayfields had become sticky and packed. All
the soilz are brown, medium-heavy clay soils; some of the hot-
tomland is quite heavy but not loamy. All of the fields contain
lots of stones, About half of the farm iz on slopes, some rather
steep, but no erosion has been ohserved during the years. The
reat of the fields lie in bottomland with a ereek winding through
it. There are many springs on the hillsides. The major problem
from a physical point of view was the improvement of structure
and drainage. Most of the boltomland and seme of the hillsides
were waterlogged. The farm offered a good opportunity to study
the effects of poor and good drainage. About an even number of
fields belongs to each group. The drainage program consisted of
blasting diteches (1947 and 1948) and using a drag line (1951),
Great improvements have been observed as the result of these
measures, although the whole program is not as yet completed.

The erop rotation has been a very congervative one, For in-
stance, corn for silage has been followed by winter wheat. Then
grass-clover mixtures for hay have been sown into the wheat.
When thiz was not possible because of excessive drought in late
summer and fall, & green manuring crop of rve was sown and
pats with a grass-clover mixture followed this. Fields were kept
in hay for from two to four years according to conditions. Then
the hayfield was plowed up and frequently sown to sudan prass
or to soy beans. In earlier vears corn was more aften nsed on the
plowed up land, especially on the well-drained soils. Recently
g0y beans have been planted the first year after plowing and corn
the second year. This produces a smoother soil. The erop rota-
tion in general, therefore, has congisted of two open years fol-
lowed by four years in cover. Thir rotation fitted best into the
daivy program, providing roughage, pasture, corn for silage,
some corn for seed, and some wheat, rye, and ocats for feeding.

Manure treated along biodynamie lines wag used at the rate of
10 tons per acre for corn, and at the rate of 5 tons per acre as a
top-dressing on older hayfields, Since 1952 the B.D. Compost
Starter has been applied to the manure before taking it away to
the field or manure composting pile. In a few instances the B.D.
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field spray has been used. Before 1953 the B.D. preparations
were used in the customary way for composting,

At first some fields were imed at the rate of 1 ton per acre and
some phosphate was applied but only as much as is needed to
sprinkle in the gutfer and on the alley in the stable, which
amounts to about 10 to 20 pounds per day or about 30 pounds
per acre (and this reached only those fields which were man-
ured). We saw no necessity of applying more lime and phosphate
inasmuech as the acidity of the fields improved and plant leavea
and tissue did not show any signs of pﬁosphata deficiency. We
will deal more fully with the problem of NPK under the individ-
ual headings later on. After the initial period of conversion the
nead for lime and phosphate became less and less. Since this is a
factual report of ugsewatiuns and analyses no discussion of pros
and cons will be presented here. The major aim of the manage-
ment was to increase the organie matter fivst of all and then to
see what else had to be done. This reporter’'s policy is entirely
governed by facts and figures and is in no way dogmatic,

It was observed that under the conservative crop rotation and
field management 10 tong of manure per acre once in a rotation
period of four to six years, especially on well-drained fields, was
sufficient to bring about signficant Improvement in the long run
I emphasize in the long run, for on a yvear to vear baszis neither
manure nor fertilizer always showed up at once. Sometimes no
immediate Tertilizer effects were seen, Sometimesz the effect of
manure showsad up in the analysiz only in the second year, How-
ever, every time the B. D. preparations were used, especially
No, 500, we found a significant trend toward betterment. During
the last two years, with the use of the B. D, Compost Starter, the
trend upward has been considerably greater than in previous
yvears, The improvement, however, or decline, whichever oe-
curred, were much influenced by the state of the fields (wet or
dry) and the weather of the year (wet, average, or dry) as well
as the cultivation and organic matter level. The fluctuations and
organic matter level reflected the moisture pattern, more clearly,
indeed, than any other single factor,

The changes in aecidity and organic matter content in pre-
vious years have been reported in this magazine in earlier issues.
{1} This paper presents the whole survey over the seven year
period from 1947 to 1954, Some, but not all soil tests were mada
prior to 1947. The analytical approach is described at the end
of the paper.

The effectz of the intended improvements began to show up
gradually, It has been the writer's experience in managing farms
under varying condifions for the last 25 years, that the building
up of neglected and run down soils is 1 matter of many vears. On
soils with a low organic matter content (below 2 per cent) or-
ganic improvements are most spectacular at the beginning and
slow down at higher levels. On farms with a 2 to 8 percent or
hetter organic matter level, improvements move more slowly and
become spectacular only if and when the BD. Compost Starter
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has been applied. In general, it will take at least 5 years under
favorahle conditions and 7, even 10 years under unfavorahble con-
ditionz to reach the goal. But all soils can be improved if the
moisture conditions are favorable, periods of drought are the
only real handicap.

The first improvement to be seen was that the gquality of the
crops improved, namely, the protein content of wheat, corn, sil- |
age and the vitamin content (A and C) as well as the mineral
content of the grains. (2 and &), These increaszes were observed
as early as 1948, At about the same time, and increasingly, clover ‘
and alfalfa began to volunteer, Much later it became apparent
that the hayfields with grass-clover mixtures lasted longer, for
example 4 to 6 vears instead of the previous 2 to 8 years, This
fact, however, became more evident after we had the old hay
fields plowed up and reseeded. Plowing speeds up the process as
against trying to improve old, worn-out ﬁuy’ﬁnﬂds without plow-
ing them under. Next an improvement in the feeding quality of
roughage was observed and last of all inereases of yield in bush- [
els or tons. However, the first we noticed by way of increased
vield was in the case of silage corn., This, with a shortened |
growth period, showed startling increases from 7 to 10 and now
to a steady 17-20 tons of silage eorn per acre. In recent years,
therefore, we have filled our zilo (80 ton silo) from a smaller
acreage, In the beginning 10 acres of silage corn did not fill it,
now we fill it easily with the production of 5 to 6 acres. The vield
by weight is determined to a large extent by moisture conditiona,
It was ohserved that in dry yvears on i.mp-m‘lred fields the corn
vielded as much as in wet years, provided it was cut at the right |
time. Wheat yields were close to an even 56 bushels per acre
{(the New York State average being 25 bushels per acre). Ex-
tended droughts had a depressing effect on dry fields. Most fields
with poor drainage yielded lower. In fact, we had a crop failure
on a field one year due to excessive moisture. Hay yields have |
slowly increzsed and begin to show up more in recent vears, i.e. | |
towards the end of the period. This is best seen in the faet that
the expense for purchased feed has dropped one-third on the
same head-to-be-fed level. There was a quantitative increase of
hay yields from 1.5 tons per acre to over £ tona per acre in aver-
ape vears, While in earlier vears the farm had to buy additional
hay, especially in dry years, this is no longer necessary (at the |
same livestock level). Last winter some good alfalfa hay was
bought as additional feeding and as a substitute for grain sup-
plement. The milk production dropped. It increased again after
we stopped feeding the bought alfalfa hay and the cows got hack
to home-grown mixed and timothy hay (no alfalfa)! Twenty- |
three Holstein cows produced 205,216 pounds of milk in 1948,
In 1955 twenty cows produced 212,799 pounds of milk. Improve-
ment was visible in the physical condition of the herd as well as
in the production fipures, due mainly to improved hay guality
and pastures. The improvement of hay and silage was also re-
flected in their protein content. In the year 1953 we had an ex-
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ceptionally dry summer and fall, However, our corn was still
green at a time and age when neighboring fields of corn had
turned yellow.

This process of gradual improvement was followed by soil
tests. During the first three vears only sporadie tests were made.
Berinning in 1947 regular tests were conducted on 20 different
fields; taking the soil samples in early spring, when, according
to our experience, the values are at their lowest, Since there is &
seasonal fluctuation, with a low during winter, again in July
and August, and a hig’h in May and in wet and warm Octobers,
we decided to take samples only in spring at one of the low times,
In thiz way annual testz can be compared with one another. No
sample taken in March should ever be compared with one taken
in May, The differences due to varying availability are sometimes
greater in samples from the same field at different seasons of
the year, than those from field to field. Fluetuations on the same
field were observed throughout the years. Improvement did not
follow a steady line upward but there were ups and downs with
a traceable gpradual upgrade, It is, therefore, necessary to evalu-
ate the “frends” upward or downward, Improvement cannot
continue indefinitely, After a while a stable or balanced situa-
tion iz reached. The “trends” then level out, but the impact
of excessive moisture or drought is felt less on such improved
fields, This stability is quite agreeable to the farm management
a5 regards easier field cultivation and ateady yields.

The improvement of organie maiter: The following figures
tell the story.

I, Percentage of Flelds at Different Organle Matter Levels 1847-1854

% Organic Matter 184y 1848 1849 1860 1851 1082 1983 1984
1 to 2.9 24 231 20 1E 20 4 L] 1
3 to 3.9 47 “ 1z E1 57 It b1 12
4 to 4B -] 28 ay il 17 s 62 &l
5 and more {1 ] B & o i i3 )

These are the actual figures, The trends as influenced by poor
and good drainage and dry and wet years are guite spectacular
and are shown in the next table, number II. The percent of fields
is recorded here which showed an upward or downward trend or
no significant change under the described conditions. (The sym-
bol nfg in all the following tables means no field in this group.)

Ity Trends In Qrganie Matter Lovels with Different Dralnage In Different Years.

Type of Kind ar Upward Trend Downward Trend Mo Change
Dralnage Year Organie Matter Lovel In Per Cant

1-3 3-4 4.5 B-8 -2 3-4 4.8 5.8 1.4 8.4 4.5 5-8

poar wat i 4 100 5@ e 100 0 L] 1] ] 0 BO
pogr AVErAEe 0 43 100 mfg I 42 L | o 14 0 ]
poor dry 0 xRl 10D 100 6T 18 0 14 14 i ]
good wel 18 00 100 mig 32 4 0 nfg 1] ] 0 nfz
Rood RYErnge 0 LE B 100 60 04 14 o Wi I8 {1 []

¢ Bd G0 GO 100 8T 80 26 9 I8 B 85

nod dry
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These "trends” tell an interesting story. First of all, fields
with a low organic matter level do net improve in wet years ex-
cept when the drainage is good. This fact makes it difficult to
get a start if one wants to improve fields in the low organic
group. This alse explains why such poor fields respond so wall to
fertilizers and manures, Manures and composts as well as green
manuring are paramount in order to effect improvements, How-
ever, all efforts will fail unless there is good drainape, It is an
absolute necessity to improve the drainage of wet fields, With-
out it one will not succeed. The writer has learned this lesson
the hard way. He is now of the opinion (which may seem ex-
treme to some) thal no expense for drainage is too much., He
wonld advise the farmer, and especially the one who eares about
organie improvement, to pay as much as he ean possibly afford
for drainage. Drainage measures should have priority over man-
ure, compost and fertilizer. The hundred per cent downward
trend on wet fields in any one year at the low organic matter
level eannot be stemmed even by large doses of manure or com-
post unless somehow one succeeds in raising the organic matter
level. This, however, ean be done only on well-drained fields and
there only slowly at first. We have seen fields in this group,
under wel conditions, especially clay soils and heavy clay soils,
which swallowed manure vear after yvear for many years before
improvements were visible. There is also the difficulty that poor-
Iy drained zoils eake easily when they et dry, ie. in dry years,
Therefore a dry vear will not help much unlesz the field iz wel
cultivated and aerated. Wet pastures and hayfields will behave
particularly badly. If one looks upon the soil as a system of inter-
locking factors (in addition to the already mentioned there are
structure, microlife, method of cultivation) then this principle
can be easily understood. Lighter, sandier soils behave better
and are easier to improve. They respond more quickly if proper-
Iy handled and not overcropped. Muck soils, due to their high
moisture content are the worst to work with. It is the skill of
the enltivator which will decide batween suceess and failure at
the low organic matter level. Simply to apply organic matter and
do nething elze frequently ends in complete deception. At the
higher organic matter level, best at 4 to 5%, poor drainage in
wet and average vears can be compensated for by the inereased
application of organic maftter and proper cultivation. However,
here a ecertain deteriorating effect can he seen on dry seilz and
in dry years, This is due to the fact that such soils may “burn”
out. Dur experience indicates that fields at the 5% organic mat-
ter level with poor drainage have all shown improvement in dry
vears. Those with gpood drainage, at the 4 o 5% organic matter
level, hehaved in the same way. In average yvears, in the latter
case, they at least maintained themselves.

With increasing organic matter soils become more atable
as far as the downward trend is concerned. This is especially
the case with wet soils. Dry, or may we say over-dry soils,-after
prolonged drought periods suffer a certain loss of organic matter
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which needs to be replenizhed by additional gifts of manurs,
compost, green manuring, cover crops or mulching. Mulehing
would prevent such losses, The same prineciple applies to South-
ern soils with exposure to much greater heat and drought in
general, The ideal conditions are given when the rate of pre-
cipitation and evaporation is balanced, which, of course, is the
ideal elimate, When this elimate does not exist the farmer has to
balance out the differences with organic matter, skill in culti-
vation, and cover crops to create a favorable microclimate,

The situation may not look at all rosy in the beginning for
low organic matter soils and we can appreciate such claims as
are voiced by agricultural experts when they speak of the law
of diminishing returns, This law applies to soils of low organie
maiter content. The great Liebig himself found that his dis-
coveries applied best to such seils and that his theory did not fit
in at high organic matter levels. It is possible, however, to im-
prove soils, as we have demonstrated on the reporter's farm;
that is, to move them out of the danger zone within a few years
and—this is important—at a cost which a dirt farmer can afford.
For this was the way we made a living on this farm, as dirt
farmers with no capital backing, In support of this it may be
stated that the earnings of the farm enabled its management to
pay off initial debts and mortgage to the tune of about $10,000
during ten years. In other words, it ¢an be done.

A number of peneral conclusions can be drawn from all that
has been presented so far, These can be stated in the form of a
rule in the case of organic matter. Wet soils in wet years decline.
Dry soils in dry years are in danger. Wet soils in wet and dryer
vears improve with inereasing organic matter levels. Dry soils
improve more evidently in wet and average years; more clearly
on lower and medium organic matter levels before the “satura-
tion™ point has been reached.

We come now to the second chapter of our subject, the
changes and fluetuations of other factors than that of orpanic
matter. An analysis of all the data over the seven year period
from the spring of 1947 through the spring of 1954 revealed
great fluctuations which could not be explained in terms of add-
ed manure, compost, mineral fertilizers or erop rotation alone.
A eareful study taught us to make a differential breakdown with
regard to various organic matter levels, poor and good drainage
wet, dry, or average years, Then a clearer pattern evolved which
is outlined in the following text and tables.

There is a marked difference between lower (1-3%) and
higher 3-5%) organic matter levels, Each group of the following
hehaves differently with regard to these factors: pH, available
potash, available phosphate, nitrate, lime, and bacteria count,
Each is, therefore, reported separately. All in all over 1800
single factors had to be evaluated and placed within their proper
group,

The results with regard to soil reaction (pH). pH is the
standard expression for seil reaction. 7.0 is neutral and ideal,

T




above 7.0 is alkaline, 6.0 to 6.9 is slightly acid, 5.0 to 5.9 acid.
Most erops in the area of the farm grow best at a pH of 6.0 to
6.9, especially clover and alfalfs. Corn and potatoes ecan take n
little more acidity. Again let us firat look at the actual changes
in pH over the seven yvear period. The beginning with more than

1. Peércentage af Fislds in Different pH Groups

H Aeactian 1947 1B48 1849 1950 1951 fed= 1953 1054
h.b=50 weld e i ab& ¥ T T 1 T
mo-e.0 allghlly. acld 5 K3 Th L 41 4 4 BD
T4 peulral [ 1z i 17 40 T ¥} 1

half of the soils in the acid range was not encouraging. Dralnage
has an important influence on the =oil reaction. The general
trend over the years iz away from excessive acidity toward a
hetler soil reaction. T was not necessary to obtain a neutral
state or an alkaline reaction on this farm. We could not find that
liming had any striking benefieial effect upon the soil reaction
but found that drainage and high organic matter levels were
more important. The differential in dry and wet years, good and
poor drainage bears out this fact. In addition, it appeared that
good enltivation and aeration ecomprised another important
factor in regard to soil reaction,

1%, Trends and Fluctisation of pH with Good or Poor Drainage In DIffarent
Seasone In Percent of Fleids

Type of Kind of Upward Trend Downward Trend Nu_ﬂh:nu
Dralnage Year % Organic Matter Leve!
) 1-8 44 &5 5-8 1-% 84 40 5-01-3 &4 d4-5F -8
poar wal o &0 B0 6 87 &0 L] 0 22 40 100
poar Rysrnge M §3 B0 nfg 0 B B0 nfg R I& = nis
poore dry 38 KA 25 6T B0 43 4T &3 f n Bl o
i § wal 40 BY nlg nfg 00 43 nig nig ] 0 nfeg nfe
g BVErngs B0 ThH B @D M0 12 32 ] g 18 14 ]
good dry nfe 66 I 2 onfk 44 W 75 alg ] R 1]

The highlights to be gleaned from this table are: Poor
drainage, and low organic matter in wet years show a prevailing
downward trend. At higher organic matter levels this trend is
reversed or at least fields maintain their level. Good drainage
effects a decrease of acidity. Poorly drained fields with a low
organic matter improve faster in pH than at higher organic
matter levels, Dry years and poor drainage at a low organic
matter level reveal a prevalent downward trend. Evidently the
caking of wet soils as they dry has a bearing. Good drainage
and average years show up beat at moderate organic matter
levels, Tields with good drainage begin to suffer from drooght
in dry years in respect of pH maintenance. Both the extremes
of wet-wet and dry-dry are not favorable to the pH f{luctuation.

One might ask why the acidity of dry fields increazes in dry
vears. Under the extreme dezcribed conditions an unfavorabla
development of microlife oecurs, the structure and aeration of
the soil are changed, and organic matter breaks down more
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guickly—all of these eould aceount for this phenomenon, Then
too, some of the breakdown organisms which are favored by
higher temperatures develop acid, We also found that there was
a reduction of actinomycetes and soil fungi under such condi-
tions, The process is reversible, however, on the high organic
matler soils as scon as the moisture supply iz sufficient, and no
ermanent harm ig done. On the contrary, at low organic matter
evels too much meisture has an accumulative destructive effect.
Trends and fluctuations tn the case of nitrates (NOZ).
Nitrates may be looked upon as thé end products of a biological
process in soils (nitrification process due to the activity of ni-
trogen fixing bacteria and to nitrate formers) no matter from
which source the nitrogen derives, air, organic matter, manure,
fertilizer, or legumes. The nitrate findings of the varigus fields
present a peculiar pattern with values as low as 8, 12, 16 and
20 pounds per acre in 1947, and sudden high peaks in 1949 and
19564, Manuring has a bearing on these peaks as well as leguine
crops. The very same field seems to be satisfied with low values
one year and high values another year. It is sometimes difficult
to give any explanation. The method already applied by different-
iating between dry and wet years, poor and good drainage, and
organic matter levels offers a certain key. However, we do not
pretend that we have all the answers as yet. One thing is sure,
wherever the biodynamically treated manure and during the
last year the B. D. Compost Starter have been applied more
“pealks"” showed up. Exeessive nitrogen on fields exposed to ere-
sion—and by this we mean not only surface erosion but also a
washing downward which we would like to eall “chemical” ero-
slon—is to be avoided. Our “high” nitrate findings climbed to
levels which are quite unusual on farms of this {ype, namely, 48,
64, 100 and more pounds per acre. Nitrogen never was a problem
on this farm, except in the very beginning. It should never be,
because organic matter, according to the scientifie literature,
contains 5% nitrogen. A soil with 2% organic matter or 40,000
pounds per acre thus has an organic nitrogen reserve of 2000
pounds, A soil with 4% organie matter would have a reserve of
4000 pounds. It is the biochemical or better microbial aetivity in
the soil which determines how much of the organie nitrogen is
transformed into nitrate in addition to the nitrate sources from
manure and fertilizer. Processes of increased microbiological
activity in the root area of certain crops also increase nitrate.
Therefore, the amount of nitrate does not indicate the absolute
amount of nitrogen present but is only a relative figure, indi-
cating to what extent the nitrification process took place and
drew from any nitrogen source. On soils of a low organie matter
level the problem is entirely different. Other observations lead
to the statement that 1.5% organic is the eritical level below
which the drawing on natural resources of nitrogen ceases and
then the nitrogen deficiency pattern, so often referred to in
modern agriculture, actually develops. Continuous cropping ag-
gravates the problem.
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V. Percentage of Fields at Different Nitrate Levels

Pounds of
KO3 Par Acre 19847 1948 1840 1950 1051 1852 1953 154
Balow 24 ,.....000ipnas Lan dd n b7 ] 6 81 Lix) L]
e P e . 1 i3 28 b1 i 1] i) an
48 and oVAP L..iiciiaieas 13 13 ik} 17 12 1T 12 67

The trends upward and downward in relation to wet or dry
years, good or poor drainage, and different organic matter levels
are alsp interesting,

Vi, Trends In the Fluctuation of Nitrates at Different Qrganic Matter Lovels

Type of Hind of Upward Trond Dawnward Trend Ma C.hinw
Drainage ¥ear Organic Matter Lave|
-3 34 4-5 b6-6 1-3 34 4-5 B-B 1-3 34 4.5 5.8

fala il wat B0 33 B8 B0 8 @7 50 50 1] ] 25 Ll
poor AVBFEES g &0 80 nfg D &8 00 nfg 1] T 2 nfg
poar ey 7 23 T & 3 71 19 21 il 1] i 14
ood wel 40 73 nfg nig 20 0 nfg nfi 0 28 nfg nfe
good AVErREE ma 38 67 M 0 B0 33 as W LU
Bood ey mfg A0 &7 &0 nfg 66 43 60 mig O O O

At the low organic matter level zoils behave best under
average moisture conditions. Wet soils with poor drainage have
the greatest difficulty in regard to nitrate, The pattern at high-
er organic matter levels is irregular and does not permit the
establishment of definite rules. Evidently factors other than
that of states of moisture influence the formation of nitrate.
Bueh factors are the application of manure, the plowing under
of green manure erops, grass sods, and lepumes. The application
of manure has much increased the nitrate in all eases of favor-
able moisture conditions; in cases where the moisture eomditions
were unfavorable the nitrate inerease from manure showed up
only in the second year. Btriking increases were obzerved wheve
the B. D. Compost Starter had been applied. In dry and wet
years, fields with poor drainage reacted unfavorably. Some
fields under favorable conditions, when cultivated that iz well
aerated, also showed startling increases even thongh they had
not received any manure, The fluctuations on any one field
from year to year can be guite great. To say, therefors, once a
good field always a good field, would be a great error as far as
nitrate iz concerned. It requires constant attention. Plowing up
and burning out can lead to guick loszes. The same applies to
irrigation, nothing can ruin a s=oil faster than over-irripation.

Available potash follows a peculiar pattern which iz not
easily understood. There are the influences of wetness, dryness,
of manure or fertilizer, and of the organic matter levels, The
findings will be presented first and followed by their discussion.
The fluctuations were not great, mainly ranging between 100
and 200 pounds per acre, with a few below and some above a
median level at the end of the seven yvear period.
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Vil. Percentage of Fields at Different Avallable Potash Levels
Pounds of Potash

Per Acre 148 1948 1050 1051 1852 1983 1054
Balow T iueiciicisaiivaiianais L1} i1} 18 13 ] 10 1
10100 ciicssrcnnsvmsiarmiimanny i 11 i) 42 410 L ks
100 AN UD svesssreresiaiiaanney i a 18 44 ] 46 14

Will. Trends in Fluctuations of Available Potash at Different Lovels of
Organie Matter, Dralnage, In Different Years
Type of Kind of Upward Trand Downward Trand Mo Changs

Drainage Yoar Organle Metier Levels

1-2 3-4 4.5 B-8 1-3 3.4 4.5 5.8 1-3 2-4 4-5 B-8

oo wel h nig (1] L] B0 nfg 7a& L] 25 mig 25 100

poor BVETLEE 60 &7 @0 nig i 43 % nfg i g i nig

poor diry B4 B8 I8 BE 23 E GO T2 b {1 4 13 a

Eood wat 0 &3¢ nfg nig 60 82 nfg nig 6 B4 nig nig

Eood RYarLgs 100 &0 B0 100 L/ S i o 1% & ]

good dry nfg ‘28 3¢ @ ofg 04 28 00 nfg 18 3¢ 5O

We see here a general trend away from the lower bracket
over the years. When high organic matter levels are reached the
availability drops again, not becanse of a deficiency, but because
of the unigue property of potash to enter as yet unknown com-
pounds with organic matter. On such soil with organieally bound
potash we now see potash deficiency symptoms in plants and in
leaf analyses, The biochemistry in the rhizosphere of the living
plant and microlife are able to get at thiz potash but our analyt-
ieal extraction method does not, We have not yet been able to
overcome this difficulty, In making gquantitative analyses for
total potash one observez low potash values at low potash and
organic levels, but high potash vaules at high organic levels
which don't show up in the extraction method,

In eonsidering the trends one findz that wet soils suffer in
wet years except at the 5% organic matter level. The latter
maintain themselves. In average years it is about a fifty-fifty
proposition, better at the 4-5%% organic matter level, In dry
years, the changes though recognizable are not significant.

Dry soils on the lower level suffer in wet years. In average
wvears on dry soils at the lowest and the highest levels we got a
hundred per cent improvement. The rest is more or less 4 matter
of maintenance, In dry years dry seils suffer and on higher or-
ganic levela lock up the potash, Well-controlled meoisture is es-
sential for available potash. This explains why in the dry winter
of 1953-b4 we had a depression on the highest organic matter
level while average soils increased the percentage in the medium
bracket (100-150 pounds). Except for the potash content of
the applied manure and of plowed under sods or green manure,
no potash fertilizer has been applied on the farm. There has
never been a potash deficiency in any of the crops. Since the
soila are all rather stony it was felt that with the proper
management of soil life enough potash would be released from
the native stones and rock of the plagicclase and orthoclase
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types to provide potash needs. (These are two types of feldspar,
both containing potash eompounds.) On dead soils as well ason a
pure loam or clay soil the matter may be different. Some fields
showed increases of available potash after manuring, others not,
There was no clear pattern of reaction so that we ean not say all
potash was due to the manure. Manure under unfavorable con-
ditions as outlined above did not increase the potash availability.

Trends and fluetuation of available phosphate. The varia-
tions in available phosphate are quite signifieant at the different
organic matter levels and as influenced by dry and moist con-
ditions. The availibility of phosphate is a function of the total
amount of the soil reserve, if any, of the fertilizer or manure ap- *
plied, of the microlife in soil which renders phospates awvail-
able, and of the moisture conditions, to list a few of the more
important factors.

I#. Percentage of Flelds at Different Avallable Phosphate Levels

;6 Hﬁ_&‘.l of Ehwphntu

par Aore 1947 1148 00 1950 151 1852 1653 T
below TG 26 an a4 14 il a1 ] R
TE-150 13 44 T G} =1 43 42 ]
150 and up 26 L -] nn 18 26 =1L 1B

This again presents the actual figures. The trends are quite
charaeterigtic,

%. Trends in Fluctuations of Available Phosphates at Different Levals of
Organic Matter, Dralnage. In Differant Years

Type of Kind of Upward Trend Downward Trand Nr,t_cluhg&
Drainage Year Organic Mattar Levels
1-3 3.4 4.5 5.8 1-3 8.4 4.5 B5-8 1-3 2-4 4-5 5.8
poor Wit B 50 B 50 M B0 B0 6O ] ] o [1]
pooT BYoragn §0 23 40 ntyg 0 M 40 nig L] T &0 nfg
poar dry m B 50 T3 b0 14 % I3 ] 1 i
good wal 8 M nfy ofg 80 &0 nfg nig i 0 nfg nfg
Egond AVErage a 88 83 B0 o #8 &0 L] 1006 24 1T o@
good dry nfg 65 T2 0 =nfg 13 21 0 nfg 17 7T 10

On goils with poor drainage in wet years and at any organic
matter the same percentage of soils improve or decline. An in-
crease of available phosphate could only be brought about by add-
ing phoaphates to the soil in some form. But in dry years con-
siderable amounts of phosphate were released especially at the
lowest, medium and very high ereanic matter levels. We pur-
posely say “released” for not all increases of available phosphate
could be accounted for by Tertilization. In faet, with one excep-
tion, there was no instance in which fertilizing with phospate
had any infuence in producing an upward trend. Years after
a phosphate application a decline of available phosphate even
showed up due to the fact that it had become locked up in the
soil. 1t is our opinion that the mobilization of phosphates is an
important task of the microlife and is influenced by =oil reaction,
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The steady increase of available phosphate during the years is
therefore a result of the organic and microbial improvement on
the farm. For a further study of this problem we refer you to
the fourth listing in the appended bibliography. (4)

A sharp inerease of available phosphate appeared during
the last vear where the B. D. Compost Starter had been used,
that is, Starter treated manure, especially in the garden. It
woitld now be of interest to analvze for total phosphates in ad-
dition to tests for the available in order to determine how much
the potential reserve of a given soil is. Dairy farmers in the area
have been advised by Cornell and County Agents that 30 pounda
of phosphate per acre are enough under Southern New York State
conditions, particularly on seils which have been overdosed with
phosphates in the past. We agree. As a general rule, on our farm,
we would say that phospates can take some moisture and that
well-drained soils in dry vears at higher organic levels maintain
themselves, while well-drained soils in wet yvears suffer, par-
ticularly at the low organic level,

Trends and fluctuations of ealeium earbonate (lime). All the
soils on this farm were low in lime content although no marked
calcium deficiency was evident either in the feed or in the plant
growth in gpeneral. The tests were made for the éxchange cal-
cium content not the absolute content. After the drainage pro-
gram was completed only a few soils and the house garden re-
cently zhowed a significant inerease of exchange caleium to a
high level without any lime being added. In wet vears and on wet
soils we observed that all lime was locked up in the seil. Even
when one ton of lime per acre was added the test revealed after
a few months only traces of exchange ealeium, This reminds the
writer of something that happened many vears ago in Holland.
There acid, wet pastures were limed every wear with the rasult
that the following vear they wers as acid and deficient in lime as
before. Then one experimental station began to dig down into the
deeper layers of the soil. All of the lime was found down in the
deeper layers, inacesazible to the plant roots, In fact, the depth
of tI;m lime strata could be used to ealeulate how many decades or
centuries ago a “polder” had been reclaimed and put under cul-
tivation, This is a typleal case for the interaction of “locking
up’ and chemiecal, that is vertical erosion, since these soils are
all level. Then there are also the hillsides in Southern England
and in the Swiss Jurassian mountains, where the topscils are
quite defiefent in lime although only a few inches beneath there
lies limestone rock.

The question of lime boils down the problem of whether a
soil is able to mobilize lime by its microlife in the root areas of
the plants. Since our zoils did improve in acidity anyhow and
become more neutral we did not see any point in introducing a
program of heavy liming. Only as much lime was used as that
go generonsly provided by the soil conservation agency as n
“must”. By this we mean that if vou don’t lime you are not con-
sidered to be a good farmer, We would rather spend all available
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money on drainage rather than on lime for our place. Bul such
is life. In other words we are not lime addicts. But we are mag-
nesium addicts. Many Eastern soils are deficient in magnesium,
If lime must be used it should be dolomite limestone. However,
unless all the other factors in a soil are under control one can
Sump a mountain of limesfone into a zoll with no visible result,
n the other hand, if everything goes well very little is needed.
The reader may understand from this that we are not in any way
dogmatic about the question. What we dread when liming is that
it may be locked up, the erusted, hardened soil with ita reduced
aeration, and the tying down of trace minerals, However, this is
supposed to be a factnal report and no arguments need be stirrad .
up. I
Xi. Percantage of Fields at Different Calelum Levels (Lime) [
Founds of Lims |

Per Acre 1047 1950 1951 1952 WHE 1084
below 400 61° ] T8 i 5 i
A00-1000 5 i 16 16 - -
1000~ 2410 0 0 2 14 apee  ages

®ith lots of liming
=twith na liming

During 1948 and 1949, with five exeeptions, all lime was
locked up in the soil. Theze were wet years. The trends are mora
interesting.

X11. Trends and Fluctuations of Exchange Cololum at Different Levels of Organle
Matter, Dralnage, |n Different Years

Trpe af Kind of UWpward Trend Downward Trend Mo Changa
Drainage Year QOrganie Matter Levels

1=3 3-4 4-5 G-6 1-3 34 4-5 B-6 13 34 456 Ba6

poar wil 1T 1] a o 17 100 [ 100 1] b 5 il
poor AVEFLES o % &0 nfe g B0 40 nlg 0 10 b nfg
ponr dry 100 &8 W ET 0 4% 2 o B n 4
Eood wel ] ¢ nig nig 75 &0 nig nig 26 B nfg nfg
good avarage 0 12 33 100 e &0 &0 L] o ar A ]
Food dry nfg B B 6 nfg 168 8 &5 ol 1T 3% &5

The great downward trends which reveal the ineffectiveneas i
of liming appear on poorly drained fields in wet years, even to
a certain extent in average years, While the lime content in-
creazes on fields with poeor drainage in dry years. Good drain-
ape at low organic matter levels did not effect much increase in |
average yvears either. Higher organic matter levels helped. The
following concluzion may be taken with a grain of salt: if you
wish to bring about an inerease of exchange ecaleium beware of
wet conditions.
Trends and fluctuations of bacterin counts. Bacteria counts
have not yet become a part of routine soil analyses. They are
strictly laboratory methods in the hands of experienced per-
sonnel, Since we were specifically interested in all soil organ-
izms and their relationship to the processes in =oil which lead to
humus, and since the Biochemical Research Laboratory had ecar-
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ried on a great deal of research in the bacteriologieal background
of composting, there was no difficulty about making checks on
the bacteria count and the bacteria species in soila, The method
used was of our own choice. The figures obtained should not be
compared with the literature on the subject as different count-
ing methods glve quite different figures. According to our
atandard, 100 million bacteria per gram of sample iz low, 250
million medium high, 500 million represents the count, with our
method, of the best virgin soils. This standard has been estab-
lished on the basiz of hundreds of samplez from many sources,
This standard applies to aerobic bacteria. Anaerobic organisms
prevail in waterlogged soils and mucks., 10 million anaerohie
would be normal for our soils, A higher count of Anaerobes ig
not desirable.

The eount in itself is a symptom, but should be further
developed to a determination of typical soil species, ammonify-
ing, nitrifying, cellulose digesting bacteria. These details are not
reported here. A comprehensive study of this problem will ap-
pear at some later date. It suffices to state here that the counts
reported are of typical soil bacteria not of b. coli and other or-
ranisms present in fresh manure,

X1Il. Percantage of Fields at Different Levels of Asroblc Bacteriological Activity
Count in Milllons
Par Gram 1948 1860 1861 1052 1053 1984
Lielow 14 H] T 23 a3 25 31
100=350 a1 ] H1 HA L] L1
350 and over 14 12 An T ] 20

X1V, Trends and Fluetuation of tha Asroble Bacteria Count as Realated to
Different Organic Matter Lavelz and Dralnags Conditlons

(ln percantage of flelds helonging to each group)

Ty¥poe of Kind of Upward Trend Downward Trand Mo Change
Drainage Year Grganic Matter Lavels
1-3 8.4 4.5 B§-6 1-3 3-4 40 B5-6 1-3 34 45 G-8
poor wot 1] x 6D n 100 x 1] 1] 1 ¥ 40 300
poor Lvarngs 100 B8 A0 nfg 0 42 0@ nfg [ o 10 nfg
pocr dry 100 45 238 BY 0 43 44 43 0 14 31 ]
pood wat 0 O nfg X B) &b nig X B0 50 nig x
guod BVETREE EO @3 B0 50 58 3 11 o 0 12 18 GO
goorld dry nfg B4 31 325 nfg 38 61 T8 nfg 10 (] o

The changes in aerohic bacteria counts are only part of a
great number of tests made over a period of vears, which are
reported here. It seems that the trends in the bacteria count of
aerobic soil organisms are more marked at lower organic matter
levels, Here greater fluctuations are observed than at higher
levels where a kind of saturation point is reached. One observes a
certain balance after awhile of optimum conditions. When these
have been reached no major changes take place. So much for the
numerieal values of the eount, The qualitative differences of the
various species are quite another matter. Under the most favor-
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ahble conditions azotobacter and actinomycetes, for instance, will
form a much higher percentage of the total than at lower levels,

Al the 1 to 3% organic malter level, in wel years poorly
drained fields show a 100% deerease. Wet, watterlogged soils
are inimical to aercbic bacteria. In average and dry vears the
same fields present a 1009¢ increase, The increase slows down
with rising organie levels except in the case of the 5% level in
dry vears, probably due to a greater capacity for water reten-
tion. Poorly drained fields on higher organic matter levels give
irregular counts in dry years or show a deeline, Structure and
pH may have a bearing on their behavior.

Manuring with treated manure as well as the plowing un- I
der of lepumes increases the bacteria count &ppi:eciably. EOmE- :
times more in the following year than in the first. Poor hay ‘

fields always have a low count, Well-drained soils decline in wet
years, they behave best in average vears. High organic matter
levels suffer in dry years. These fields met really dry in dry
years. In wet fields at high levels there iz residual absorbed
moisture, at low levels actual moisture.

The application of the B.D Compost Starter in 1953-54
doubled the count in almost all cases. Many questions with re-
gard to the bacleriological process in soils are still open and
ecannot be answered as yet. From the theoretieal viewpoint we
think in the same terms as Lyle Wynd in his article “Feed Your
Boil” (5 & 6) : that is, that organic matter in any form is the
food for the microlife in soil, and thiz in turn will prepare a
good soil for you. But vou have to give soil life a chance by ere-
ating optimal eonditions. Just to throw fertilizer, camposts,
ar fresh manure on the land will not sclve the problem. You
ought to know what your organic matter containg and in what
state of decomposition it is. You also ought to know whether
your soil is a good “receptacle” or not.

In summarizing all the data and information received, we
arrive at the following eonclusions in regard to the test farm:

Nomber of
Improvemeants Downward Trends '
Bolla In wat yeare — poor dralnmgs 0 11
Bolls In average yoors — poor drodnage 11 B |
Bolls In dry yorre — poor drainags 12 5 :
Bolls In wet yoamm — good dralnags T 3
Boile in average years — good dralnsge 14 b
Bolle In dry years — good dralnage 132 |3
Totalz Bt m

{The Mo Change brockel has heen omitted from this bwble.)

The proportonal relationshlp of Improvements {9 poor drolnege and good drainnze
i cxpressed in 2R:R3

Thai!llm[.ggu{mul relationship of downward trands to poor dealnage and good drain-
BEn 242106,

Distribnted over different organic matter levelz the matter
thus appears as follows:
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A¥l., MNumber of |Improvements and Downward Trends

Type of Kind of Qrganic Matter Levels
Dralmage “ear
1=-3%% LB R 4-50% B-6%%
Up Dawn Up Dawn Up Down Up Down
poar wel 2 I 1 i ] i fi 1
[T AVErLE® = [§] '] B 4 nfE. nfg
paor dry B 1 1 | i E nfg nfg
Eood Wl L 3 3 L i ] H ]
Eaod AVAFLES ] 1 i 2 ] a : | i}
Zonl dry L] [ [] 3 it 1 | 1
Totals 13 g 19 hFi 21 12 8 2

With rising organic matter, improvements rise (the lower
figures in the & to 6% group are caused by the Tact that the
majority of these fields, especially in the poor drainage group,
re};nim;ned in the No Change bracket which is omitted from this
tabla).

Some pertinent general conelusions. The proportion be-
tween upward and downward trends increases with rising organ-
ic matter levels in favor of the upward trend. Wet fields behave
better in dry years at low level, dry fTields behave better in moist
years at higher levels. We may express this rule in a general
way in o sketeh.

This sketch presents a simple generalized rule for the prac-
tical farmer who has no opportunity of eontrolling every detall
by analyses. To read it: Conneet opposite corners and you will
get 8 downward trend. Connect points on the same side (right
or left) and you will get an upward trend. The trend shifts to-
ward more favorable conditions with rising organic matter,
With decreasing organic matter the trend shifts toward the un-
favorable and deficiency symptoms become more apparent, Thesa
are also more pronounced at opposite corners of the chart. Fi-
nally, we may say that all improvements progress slowly: all
decline is swift. In other words, it takes a long time to build up
a soil, but it can be destroyed very quickly. However, in the up-
building stage soils improve quickly until they reach an optimum
when they begin to maintain themselves; the breakdown moves
faster at low organic matter levels. Improvements ean be made
at the dirt farmers level. The term *balanced soils” acquires a
new meaning. To get balanced soils is the aim of the farmer
who loves his land.



_year
d“'j ﬁ“lin‘ji wet
peer dracnage §ood

Analytical methods wsed. Soil extraction methods of Truog
and Morgan were used with colorimetric determination of pH,
potash, nitrate, and phosphates, and turbidity for caleium. The
organic matter was determined by oxidation with Potassium
Dichromate-Sulfurie Acid solution and titration with Ferrous
Ammonium Sulfate zolution, The bacteria eount was determined
by plating out on beef-agar-peptone, incubated at 29° Centi-
grade for 48 hours. The same person carried out all the tests
in order to secure uniformity, Air-dried samples were used in
all eases, except for bacteria counts which were made from the
original samyples as received. All samples were processed at onee
after they were taken. The same person collected all samples on
about the game location in the field, again for the sake of uni-
formity. In sampling, the top inch layer of soil was discarded
and the samples were taken from the 2-6 inch depth. All samples
were taken each vear duving the last week of Maveh or the first
week of April after the first, or winter moisture, had gone out
of the ground and the soils were reasonably dry, i.e. ready for
field work, but before cultivation and sowing. At least 5 samples
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were taken from eaech field and used for one average sample,
Sampling errors could thus be reduced to & minimum.
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BY ALL MEANS USE THE BIO-DYNAMIC SPRAY

Ouy Bio-Dynamie Sprays 500 and 501 have each to be stirred
for one hour to prepare them for immediate uze, Sinee the begin-
ning there have been efforts to find a mechanical way of doing
this. Of the many efforts, a few have been relatively suceezaful.
Nothing quite takez the place of the hand stirring, but rather
than neglect the nse of these vital sprays, it is possible to uze
labor-saving devices. The latest to be tested at Dr. Pfeiffer's
laboratory, is 8 small Monitor Wazshing Machine, made of stain-
less steel which holds one portion of spray. It is so efficient in
combining air with the liquid that the job can be done in a half
hour instead of an hour. IT you need a second portion, you can
stir that in the machine while vou gpray out the first.

(One of our Association members deals in these machines and
ean order for you from the nearest warehouse to yvou in order ta
save on transportation cost. On orders sent to him he will give
half of his profits to Bio-Dynamics. Those interested may write
directly to

Mr. Fred, O. Schwender, Schwender's Ine., 201 Columbia
&t., Utica, New Yorl.

NEW TYPEWRITER NEEDED

During the war when typewriters were scarce, the Associn-
tion managed to get a second-hand one which we have been using
to date. It was an old model then, it iz deerepit now. We need a
naw one badly but as we have re.eently purchased a new address-
ing machine, we can't afford a typewriter too just now, In caza
any of you who read this should have a good standard machine
of any make which you do not use and could spare to us, we
should be grateful indeed.

E&.
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TWO EIO-DYNAMIC CONFERENCES

Happy associations of many past summers will be renewed
at Threefold Farm the week-end of July 30, 31 and Auogust 1. If
vou have never attended a Bio-Dynamic Conference this ig by far
yvour best chance to learn basic principles and see Bio-Diynamic
demonstrations. Also there will be special lectures and reports,
dizcussion with opportunity to ask questions, visits to Dr. Pfeif-
fer's Laboratory and to several gardens, and the annual meeting
of the Bio-Dynamic Farming and Gardening Association. This
Iatter has particular significance—a brief glimpse into the pagt,
the story of Bio-Dynamic development—ifor we celebrate the
thirtieth anniversary of its crganized beginning in the summer
of 1924 in Central Europe.

Sessions open with a speecial lecture and demonstration at
four o'clock on Friday afternoon, and close after the Sunday eve-
ning gathering, Detailed programs available later, but it is im-
portant that with so short a Conferenee, evervone should attend
throughout. Tuition fee for the whole Conference—3$4.00,

To make your reservations for living accommodations, send
a $3.00 deposit to Mrs. Elizabeth Kroth, Threefold Farm, Spring
Valley, New York.

The Bio-Dynamie Conference to be held in September at
Golden Acres Farm, Newtown, Pa., is to be for FARMERS
ONLY, a strietly professional pathering, There will be a flexible
program of farm sight-seeing, questions and answers, discussion
and some lectures. Bring comfortable clothing, walking shoes
and a good notebsolt, This is a2 meeting for serious worl and will,
it is hoped, be the beginning of yearly farm study conferences
for those who want to apply Bio-Dynamies, Living accommoda-
tions with Bio-Dynamic food, at rates similar to those at Thrae-
fold Farm, will be available nearhy, To be sure of these, your
reservations must be in by September 10 at headquarters of Bio-
Dynamic¢c Farming & Gardening Assoclation, R.D. 1, Chester,
New York, The firat session will be on Friday evening Sept. 17,
the last on Bunday evening Sept. 19, To follow its continuity and
get the most from this Conference, you should not miss any ges-
sions, as it will not land itself to aelective attendanca,

DR. FFEIFFER'S BASIC BOOK AVAILABLE—"Bip-Dynamie
Farming and Gardening” has been out of print for some time.
Now we find that copiez of the fine edition from Faber and
Faber of London can be had for those who need the book now,
$2.75 plus postage. Please write Bio-Dynamic Farming & Gar-
dening Assoc, Inc., B.R.1, Chester, New York.
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FEATHERY EGGS AND SPONGE CAKES
HELEN PHILERICK

They say “Those who can, do; those who ean't write.” For
guoite a few years we have maintained a small flock of hens with
the smug feeling that we were following all the rules and that
the flock was small enough so that all was well and nothing
eould go wrong with it. For a family of four persons, twelve
heng will supply enough eggs except during the seasons in the
year when eggs are scarce everwhere, Each hen is supposed to
have 2 square feot of housing and four square feet of range or
vard space. When we moved our little flock into their new house
we were careful to place the orange-crate neats on the dark aide
of the house because Mrs, Hen prefers to sanuggle into a shadowy
place to lay her eggs. Acting on the lnowledge that moest of the
hen manure falls under the roosts during the night, we built a
dropping pit under removable roosts, covered with wire. Into the
pit we seatter hay or straw or corn cobs, a layer of each to eover
the lagt layer of droppings. We also sprinkle the pit with B. D.
Starter. When I reecall what a job it used to be in the old days to
elean the roosts with a hoe and earry the hot, heavy manure in
bushel baskets, it iz a joy—almost—to dig the light fluffy mate-
rial out of the dropping pit and laver it on the compost heap.

Out in the henyard there iz plenty of sunshine for “the
girls", plenty of opportunity to Iuxuriate in dust baths, and
when the young plum trees grow a little bigger, there should be
shade from the sun when it gets too hot.

How troe it is that “the best laid plans of mice and men"
often go oflf on an unforseen tangent. In our casze, it was a faw
hens which someone wanted to sell. We bought them to be help-
ful and added them to sur own flock increasing the number to
twice as many as the house should eontain,

In spite of plenty of food and water, feather pecking began
but because we were busy with other affairs, we paid little atten-
tion until the breakfast eggs began to taste as though they were
stoffed with feathers. Another factor which may have contribut-
ed to the general subnormal health of the flock may have been
the laying mash which we had been buying already ground and
"micro-mixed" with zeveral kinds of antibiotics.Ever zince we
learned that the efffect of these antibioties is passed into the
human system from eating the eggs, we have tried to find ways
to avold feeding this laying mash,

& One day we read in FERTILITY FARMING by Newman
urner:

“A number of poultry farmers troubled with feather peclk-

ing and cannibalism among their birds are finding that the

actual feeding of compost to hens in folds, or any kind of
confinement, puts a stop to the habit. It is well known that
these troubles are due to a deficiency of some natural ele-
ment in the diet, and it seems that compost provides it.”
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His recommendation is to build the compost pile in one yard
while the hens are using another. When the compost is ready
for use, the hens are turned into the first yard and a second com-
post heap is built in the other vard. He further states that the
earthworms provide the kind of protein feed the hens crave,

It was not practical to build a compost heap excluzively for
the hens but we were more than willing to share ours with them.
Every day we put & wheelbarrow load of well-ripened compost
in the henvard. { The hens eat the compost, manafacture the eggs,
and the hen manure goes back into a different compost heap.)
Whole serateh grain and the alfalfa leaves which fall into the
bottom of the milk goats” feeder, supplemented with table seraps
have further ehanged the hens’ diet, Every other day we hang a
cabbage in the henhouse, just above the hens' reach so that they
are kept busy reaching for it and batting it back and forth,
until it is devoured. They also get a dishful of sour milk every
day. The milk, at least iz raised here on the Homestead, and
perhaps next vear the cabbages also will be.

The first change we looked for was improvement in the flavor
of the eggs. Now after three or four weeks of the new diet the
Egﬁgl a!re entirely different in taste. No more “feathers in the
Fn 1] |

Another change which we had not anticipated is that the hens
now eat much less of the “complete” laying mash than formerly,
although they lay just as many, if not more, eggs. When the pile
of egg boxes gets too high we bake a series of aponge cakes and
freeze them in the deep freeze to use next summer when fresh
eges are more rare,

The final reform which we hope will soon take place in our
henhouse is to reduce the size of the flock, back to the twelve
birds who should be living in that house.

There are many techniques that are not in any textbook. First
of all the rule to pay close attention to the hens themselves, to
learn what they have to teach us about their own habits and
preferences and conditions. Yesterday while I was watching
the hens from the kitchen window, I learned another little bit
about the way all the creatures on the homestend, both wild and
tame, fit together in their work. An English Sparrow was sitting
on & fence post (The hens chase him off the ground when he
alights in their vard.) Out the door of the goat barn flew a
grain moth. The sparrow flew over and caught it. He flew back
to the post pulled the moth apart, ate the part he wanted and
dropped the wings into the henvard where the rooster gobbled
them down, If we had eves to gee, [ am sure we would find many
instances of the wild ereatures influencing our tame ones, with
benefit to everyvone, even as the English Sparrow helps control
the grain moths,




ANGLES AND ASPECTS OF ORGANICS

PeTteER Escuen

“Organies,” as it is known in the English-speaking world
today is essentially a farming and gardening practice that was
re-invented in India. India, significantly enough, is a country
with what we eall a low standard of living, a place where the
wages are very low and labor is abundant.

Furthermore, only the idea of composting was transplanted
from there into our gardening technique, Strangely enough the
technique of gardening and farming used by the tiller of the soil
in India, the old rules of thumb and all that grew out of his al-
most instinetive relationship to soil and plants, have been over-
looked semewhere along the line. Composting appears as the
starting point of “Organies,” although it is true that certain
practices were later added as a corollary.

Isn't a dairy or beef farmer who spreads his manure also an
organie farmer? Logically it would seem that he wounld have {o
be included under the definition even though he may add zoma
lime and some phosphates—under a different name of course.
He may even have become aware of trace elements, and add
some of thess to hia soil. What, then, is the fertilizer balance of
most dairy farmers today? The average dairy farmer buys his
dairy feed, produces his own silage and hay, and maybe some
small grain. He buys feed in addition to what he grows, in
order to enable him to milk more cows. He spreads all his ma-
nure. Yet he has to buy lime in order to keep the soils from be-
coming too acid, he has to purchase phosphates to overcome an
apparent defieiency here, and sometimes has to purchase nitro-
genous fertilizer “to make his corn grow,” or for his pastures

and hay fields,

By looking ab some of these farms, one finds that they often
have difficulties In growing clover, let alone alfalfa. To get a
rood stand of alfalfa is becoming inereazingly harder and stands
of ¢lover do not remain as long as they used to. The pastures—
some of them in inaceessible places — have in peneral become
poorer. This results in a feed deficiency, primarily as regards
protein. So what is happening is that high cost feed has to be
purchased in order to overcome a fertilizer deficiency.

In this connection it is interesting to note that on zome well-
known Bio-dynamie farms it has been found that the cows eat
and want little or no dairy concentrates while they are on a
pasture provided with sufficient moisture.

The dairy farmers—organic farmers in fact but not in name
—sauffer from a deficiency of fertilizer. Some of it may be dye
to improper farming methods, improper tillage. The dairy
farmer’s basic reasoning is to obtain, or nowadays at least to
maintain, as high a milk check as possible and to allot a certain
percentage of it to the various expenses. Instead of looking at
manure as a revenue, it is looked upon as a necessary evil and
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handled aceordingly. The idea of trying to make the most of his
manure is not considered.

The pure organicist looks at the problem from a different
angle. The soil is depleted, organic matter has to be added. This
ean be done by purchasing organic matter from outside sources
when these are available, by keeping more cattle and thus buy-
ing more feed, or by plowing under crops. If a erop iz plowed
under, what happens? The seed has to be purehased, the field
has to be tilled, the erop, instead of being harvested, has to be
plowed in. Iesult: loss of a erop and a high cozt of fertilizer,
This ecost has to be absorbed either by eapitalizing it—which
generally ends by selling the farm—or by growing a truck crop,
that is, a crop which fetches a higher price. This is profitable
in truck prowing regions, where sufficient labor for planting and
harvesting is available.

From the economic point of view, what does the organieist
do? It has been found that composting—that is, in the way in
which he has besn doing it—iz not feasible. Henece sheet com-
posting is being advocated. The dairy farmer, of course, has
been deing just that since time immemorial, with results that
are well known. Hence more stuff has to be added. Layers 5
inches thick of cow manure, chicken manure, straw, have been
ohserved on hay fields, Often it is even seen that different ma-
terials are spread on the same field, with the results that growth
in different parts of the fields varies widely. The sheet com-
post lies on tap of the poor plants striving to find a way through
that layer of material. Do they like it? The weeds that eventu-
ally grow on top seem to thrive. The stuff that has been spread,
or sheet composted as it is called, is, of course, not available to
the roots of the plants where it should be. The spread materials
on top dry out. Undarneath, above the soil, you can find a nice
growth of fungi until the spread materials have finally decom-
posed, but by that time the original pasture of hay plants has
given up the struggle,

On one organic farm, manure was purchased from the stock-
vard and hauled to the farm in such guantities that it kept sev-
eral trucks busy day in day out, The manure was then piled, and
later was spread on the fields at a rate of 125 tons per acre, which
is egual to a layer of about 3/4 inches of manure on the entire
surface. The craps planted on those fields grew so fast that mosgt
of themy lodged . Of course the manure in these fields will even-
tually rot, but why lose all that time and have to wait so long
until arganic matter has decomposed in the soil?

One field on the same farm had compost treated with B.I.
Starter. The compost was applied at a rate of 25 tons per acre.
That field was in much better shape than the others, and the
plants growing there were stocky. And not too far away there
i a amall Bio-Dynamie garden, attended with loving eare, itz
soil in exeellent shape,

In Northern Europe we find another way of using organie
matter., In many places the city garbage is dumped somewhere
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out in the eountry. That garbage, by the way, is not exactly sep-
arated, it contains some tin cans, bottles, and, in winter, a lot of
coal ashes, All that stuff is left to rot. Later on the local farmers
pick it up and put it on their fields at a rate of about 25 ton per
acre, Obviously, it costs money to haul and spread manure and
then to let it finish rotting in the soil. One cannot help asking
whether thosae farmers would not be better off if, instead, they
could get and use a amall guantity of really good compost.

Tremendous applications of manure arve by no means new in
these parts, i.e. the U.8.A. Wriles Peter Henderson in 1886
“Rotted stable manure, to produce full erops, should be spread
on the gromnd not less than three inches thick (our market gar-
deners use from fifty to seventy-five tons of well-rotled stable
manure per acre, when no concentrated fertilizer is used), and
sghould be thoroughly mixed with the zoil by plowing,"*

When they used concentrated fertilizer such as puano, the
recommended quantity of stable manure, to be first plowed in,
was 25 to 30 tons per acre, Such practices have had to be aban-
doned long aga,what with high and ever rising labor costs, in-
creasing scarcity of labor, the advent of chemical fertilizers and
the passing of our friend the horse.

Today the vegetable or truck grower has the problem of the
ever decreasing organic matter content of his scil and a slowly
but insidiously growing fertilizer bill to Tace,

The organic methed has not even attempted to face this
problem: How can a truck grower with 10 acres or with 5,000
acres maintain the fertility of his soil? Generally he has no ani-
mal manure available, and but little vepetable refuse—which he
considers as a nuisance,

Some people sell organic matter under various euphemistic
nameg, mozt of it being dehydrated chicken or cow manure
marlketed with but little regard to its effect on the soil or plants.
One University is experimenting with compost from garbage.
They even made an experiment with the Starter, but couldn't
find any discernible benefit. Their bulletin indieatez that this
institution of higher learning did not find it necessary to follow
instructions on how to use the Starter, although the report, on the
same page, concerning tests of an “inoculum’ mentions specifi-
eally that it was “prepared in sccordance with the directions of
the manufacturer.'*

The organic movement itself has, it appears, for the most
part simply continued the practices of fertilizing which were
used prior to the use of commercial fertilizers. The truek growers
had found out long before that they could not fertilize their
truck crops economically by using manures. The organie move-
ment apparently was blissfully unaware of that fact. It emhal-

'EAHDHHTHG FOR PROFIT, by Peter Hendessoh., O Judd Co,, New York, 1557,
aga 4l

*Zee DNIO-DYNAMICS, Winter-Bpring 1054, pagos 18-21, for report on the use of the
Binrter by large-scale commercial growers,

2b

E=ST= T e ——emee———————— S )



lished the old methods by advocating mulching, which is alright
in a garden but not feasible on any larger scale. It took a strong
and laudable stand against spraying poisonous sprays, but with-
out finding any practical substitute,

After a time, it advocated sheet composting: in ether words
its method of composting was unsuccesaful and the process of
decomposition was transferred from the compost pile direetly fo
the field, Now the job of breaking down compost materials has
been relegated to the soil. Organie enthusiasts who accept this
approach evidently take only rare walks through the woods to
see how long it takes nature to break down organic matter. The
soil baeteria are, by this sheet composting, absorbed in the chore
of breaking down the compeost materials, Tt can take them quitea
long time too, and it is done in a haphazard way. The materials
that are not broken down are of no use to the soil, If they were
broken down, they would have the same, or a higher capacity of
water abzorption as the parts which are broken down, and they
wotld be avallable as plant food.

“"Organies,” apparently having found deficiencies in its
methods of eomposting, is now advocating the use of fertilizers
which are neither of animal origin nor of vegetable origin and
ﬁet,t:i:j:ithey are not synthetically produced, are therefore called

na ;

PLANNING FOR THE HOME VEGETABLE GARDEN*
EVELYN SPEIDEN

Self-sufficlency in a biological sense, is a necessity which
arizes out of the problems of the present economic system, and
which will contribute to the zolution of theze problems. Itis a
necessity for the farmer who wishes to preserve the fertility of
the land eventually o be inherited by his children., Not only
must the farmer be worthy of what has been entrusted to him,
but he must build his means of production on o solid founda-
Lion. When he has accomplished this first task, he can begin
to think of ¢ash crops which will provide money to buy things
he eannot produce himself,

The idea of self-sufficiency extends beyond the farmer; it in-
cludes the small landholder who needs to wring a living out of
a amall acreape, Also it offers an opportunity to the man with
a modest income from anolher source who owns a small piece
of land and wizshes to keep in touch with the productive forces
of nature. Even for the city dweller, tired of stone walls and
paved streets, it provides the joy of having a little piece of the

*Rewrltien from GROW A GARDEN, B Pfeiffor & H Risse. Anthropoasphle Presa,
New Yorlk 1942,

26

————————




earth's surface on which to cultivate flowers and vegetables in
lefsure hours, and the discovery that there iz nothing so enjoy-
able and healthful as tasty, home-prown vegetables, ripened on
his own fertile soil, moistened by the rains, swept by the winds,
warmed by the sun, cultivated and raised by his own efforts,
cooked and eaten the very day they are picked.

Those who thus come into contact with nature's living forces,
soon find that no food chemistry, no adding to or subtracting
from food, ean improve on nature’s original product. Whatever
their motives for acquiring small garden plots, be it duty, pleas-
ure, business, recreation or {o find a balance for mechanical or
intellectual pursuits, all these people wish to suceeed in their
venture. This necessitates a coordination of careful planning
and skillful execution.

Ethical and aesthetic, as distinguished from economic values,
need also to be appreciated. This we can understand as we
observe the phenomena of growth in the warmth and light of
the sun, as we become conscious of the changing seasons with
their varying weather pictures. We experience it in the pleas-
ure of watching the gradual development of plant life, in the
gquiekened movement of the bloed in our veins as we till the
goil, weed out rank growths and harvest the good and useful.
These are values not measurable in dollars and cents. Their
ultimate importance is in the building of charaeter. One who
loves the soil develops a finer awareness of the synthesizing pro-
ceases, the opbuilding forces of the world, He cares less and
less for the more destructive, dizsintegrating processes. Gradu-
ally he becomes the bearer of a new mentality, capable of per-
ceiving the permanent truths of life itself, IHowever, the phy-
sical basis for the suecessful, small holding has to be built first.
This iz the primary tazk.

From a4 practical viewpoint, the small garden should fur-
nish food, if not all one needs, at least an abundance. Also we
must alwayz remember that the beautiful flowers in the garden
are food in another sense—food for eyes and nose. Even the
most commereial gparden can create a balance of beauty while
fuIIfilling biolegical health requirements, making a total biclog-
ieal unit,

The smallholder's garden, if planted and tended in accordance
with the laws of nature, life and maintenance, is in reality, a
living being—a biologically sound totality—as regards self-suf-
ficieney, healthy growth, and human food requirementa, Mono-
culture is out of the question in such a unit. Neither the soil
nor our stomachs would stand it. The balanced diet necessary
for health presupposes a balanced production.

Proper planning first requires a consideration of our needs.
The human being eats six, seven or eight times hiz own weight
each year. The annual food consumption per head in the United
States, according to statistics, is as follows:
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Carbohydratoe:

Bread and other flour produels 230 pounds
Potatoes 180 L
Sugare 100 "
Proteins, ete.:
Milk 200 .
Meat (Imeluding fleh and fowl) 168 "
Egfs 3 w
MNuts, ate. i} "
Living anergy:
Vegetables anh "
Frult {Including eltrus fruits and tomatoes) T2 b
Olie and fats (including butter) L L)

1348 pounds

This, however, allows a wide margin for the individual, Other
figures show an inereasing demand for vegetables and fruit, and
that is the very thing the smallholder's garden ean contribute:
ereater health values. What i3 biologically right is economically
sound and healthful too,

The planting system to be described later, and worked out in
Emctice through mony vears, enables the smallest and poorest

older; as well as the great landewner, to produce with the least

effort that which the bedy reguires.

Moreover, whoever likes to dig deeper into the truths of na-
ture will be surprised and pleased to diseover how justly the
wopd earth works to build up a closed biolegical unit—the little
garden—in order to support that other closed biological unit—
man himself,

We must consider three different aspects when planning the
home garden; our mneeds, the size of the garden, and the
quality of the soil, this latter being primary and basic. Include
algo the environmental conditions, especially climate, The in-
tensity of cultivation is dependent upon it, In a rain-poor cli-
mate, a dry, sandy soil forms little humus, is quickly warmed
by the sun, but cools off guickly too, On cool, clear nights it is
liable to frost; on hot days the sand becomes overheated through
reflection, A permanent ground cover and shading of the soil is
necessary here. Cultures must be selected and mixed, with this
in mind. Mulehing gives its preatest benefits with such soils.
They can be planted very early in Spring, as zoon as it beging
to get warm, although we must remember they are very suscept-
ible to night frosts. With a great deal of humus added, they
are guitable for early geed beds and portable cold frames,

A wet, tough, clay soil stands at the opposite pole. Tt is eold,
warms slowly, dries slowly, in wet weather ean be worked with |
difficulty or not at all. Lack of proper soil drainage is its worst
enemy. FEverything depends on selecting the right moment for
cultivation. The gardener must wait until it iz dry enough and
then work quickly. The ahility to handle a heavy soil correctly
is achieved only through experience. It shounld he left rough
after plowing or spading in fall, so that thorough freezing is
assured over winter. During or after wet periods, beds should
he heaped up and rounded so that more air penetrates and water
can run off and evaporate. Deep-rooting legumes have a reme-
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d}al effect in the cultivation of heavy soils, and should be used
olten.

The ideal soil iz the humus type with a loose and erumbhly
structure and a rich content of ripe, earthy, organic matter. It
responds quickly o cultivation. Seil bacteria and earthworms
eare for its constant renewal. So great is its excellencs that
every measure for the attainment and maintenance of humus
structure is justified, even if it involves extra labor and expense.
Dnee attained, this friable, healthy condition saves labor and
fully repays our original investment of time and energy.
Whether scil is sandy or clayvey, however, we can by proper
treatment of it, become independent of the soil type. A homus-
bound sand having some clay content, given the right care and
continued fertilizing with compost and manure, ean be just as
fertile as a humus-filled ¢lay =zoil. The extremes are hrought
into balanee by the homus.

The lay of the land is also important. Low lying areas should
be laid out with raised beds to regulate the air and water con-
teut. Wind protection must be provided in the layout. (Wind-
breaks.) Steep slopes should be terraced not only to gain sur-
Tace area, but to facilitate cultivation and avoid gullving and
sheet erosion. Lay out parden beds at right angles to the slope
and in eontour, otherwise good soil will be washed down to the
foot and the upper areas will become poorer and poorer. The
intenze radiation on a southern slope must be compensated for
by soil shading, with closer planting or mulehing, or both. On
a northern slope it may be necessary to plant a thinner stand,
Ipdrulling or hilly land the planting should follow the line of the
ridges,

The rize of a home garden is usually definitely limited. Thiy
fact combined with the quality of the scil, determines the ap-
proximate yvield. However, the Experienced, gardener, with soil-
conserving crop rotations, maintenance of humns content, correct
soil eultivation, and the selection of suitable varieties, ean, per-
haps, harvest double as much from the same soil as the novice,
Thus, the yield still depends on the person and his labor, Never-
theless certain figures based on experience enable us to foresee
how nearly a garden may fulfill our needs.

To meet the food requirements of one person in the temper-
ate zone, an area of about one and one-guarter acres (6000 sq,
vds.} is needed in medium heavy soil with humus content. But
that is not sufficient for complete self-support. This requires
maintenance of the means of production to keep the land in a
permanently vital state with fertilizer produced on the place
itself. For self-sufficiency a few livestock are included to main-
tain the soil, and for their feed a amall, plowed field and some
pasture and hayland are needed in addition to the garden. Space
15 allowed too, for %rnductian of some cash crops such as millk,
fruit, honey, vegetables, potatoes, pigs, eggs, ete., to meet costs
of clothing, repairs on the house, tools, school, doctor, taxes and
occasional recreation.
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Let us, therefore, eonsider these three possibilities for supply-
ing family needs: A. Self-support as regards vegetables with
only the home garden; B. Self-sufficiency with respect to food on
& middle-sized homestead with some outside help; C, the smallest
gized farm which meets the needs of a modest, but indéependent
existence.

A. SELF-SUPPORT AS REGARDS VEGETABLES. In
the temperate zone with medium heavy soil, a home garden of
about 1000 square feet with good care can yield approximately
675 to TOO pounds of various vegetables. An example of a mixed,
soil-conserving planting that has often been used successfully,
iz as Tollows:

Average Yield of a Home Garden of 30 hy 30 feet (with 14 beds
of 4 by 15 feet each.)

Beans - areen ar lima Mo, of Plants Pounds

Pale 2 178

Bush 5 22 - 28
Bemts i rowa 26 [aboaut 50 beetx)
Cabages - early Savoy 14 28

late hesds 24 B

kohil-rabi |

£
£

red cabbage
{Broccoll, Brussala Sprouts, Cauliflewer
or Chinese Cabbage may be substituted)

Carrots B rowa i
Celerlac or celery 18 13

ha i rowa 13-23
GCorn ] 9 {about 30 ears)
Cucumbers 2 11
Herbs a2
Leeks a: g 1!3
Lattuce 4
Onlons B3 -3
Parsiey 10
Peai 4 rows 22

Pegs, sugar podded 18 11 -13
Radizhes, sarly & ints 58 L]
Ghallots ar garlls 15 8-10
fouash - summer 1 11 - 18
Squash - winter 1 231 - 35
Tomatoss 15 66
Turnips 16 E

GBS . 736 lba.

Study of such a table leads to the significant conclusion that
there is a relationship between man and the biological laws of
nature. Only mixed cultures and rotation of erops maintain soil
fertility, The human being needs variety too, for the best nutri-
Hon. A monoculture for instance, of potatoes, red cabbage, beans
or onions is a biclogical absurdity. Likewise a diet of any one of
these alone would cause trouble to the human being. Both he
and the soil require a variety of vegetables, frequent change and
oceasionally a bit of spicy, green herh.

Usually the vegetable supply for #8-4 persons can be grown in
o home garden such as this, even though it may seem difficult for
the beginner to produce o much on so small a piece of land,
Nevertheless, increasing efficiency and the intensive work pos-
gible in a garden of this aize, both contribute towards the goal.
Hundreds of gardeners have obtained such yields.

B. SELF-SUFFICIENCY WITH RESPECT TO FOOD, The
vegetable needs of a family of 2 adults and 3 children are be-
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tween 660 and 1450 pounds. The space needed to grow this is
between 1000 and 3000 square feet, depending on individual
needs, type of soil and elimate, On a zmall homesiead of from
10,000 to 55,000 square feet, the basis of support, including the
chief elements of nutrition, may be attained. As an example, a
homestend of 13,500 square feet was actually observed in all its
stages of development,

The owner, an industrial worker, purchased the land with his
first savings, then built the house with the help of 4 small loan,
He divided the land into three sections: 4500 square feet for
vegetable garden; 4500 for house, lawn and flower garden, the
remaining 4500 being seeded down to pasture,

In hiz vegetable parden he followed all the priciples of the
bio-dynamic method: compost and manure {reatment, erop ro-
tation, mixed cultures, ete. Also he kept some pouliry. In spare
time, outzide working hours, he attended to such matiers as fene-
ing, laving paths and building a road.

After three vears the vegetables in his garden were excellent
in quality and more than enough in quantity for his own house-
hold. With the cash obtained from the surplus, he was able o
cover additional costs of bread, meat and milk as well as a third
of his taxes.

Many other factory worlers living near him have successfully
followed in his footsteps. A earefully devised crop rotation en-
ables such homesteaders to do all the work in their land in their
apare time and with a minimum of effort.

C. INDEPENDENCE ON FIVE TO SEVEN ACRES (sub-
sistence minimum). The small farmer’s holding of a size which
just maintains a family is an ideal of healthy self-sufficiency.
Its size is conditioned by elimate, soil type, amount of moisture
and water supply. Such a holding furnishes a standard in an
entire locality which has to reckon with the same conditions. On
a small farm with a good ratio between tilled fields, pasture and
hayland, the manure production can be brought into balance
with the crop requirements. With a crop rotation of at least 4
to 6 years, diversified planting supplies food (bread, potatoes)
for the houzehold, fodder and straw (litter) for the eattle, asz
wall as milk and meat. Doubtless thers will be chickens too
(eggs and meat), a small vegetable and herb garden and often
a flower garden as well. Fruit trees and bees complete the pie-
ture.

It has been demonstrated over a period of more than twenty-
five years, that such biologically sound farm units maintain the
fertility of the soil without any less of nutritive substances. A
gmall Tarm with 40 to 60% tilled land and a corresponding area
of pasture and hayland to support a proportionate number of
cattle, ean maintain itself and in addition produce cash erops on
one to two fifths of the eultivated area. This is done by a long-
term erop rotation, with not more than two grain years and at
least one legume vear in a five-year period. Such a holding can
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provide money for needs other than food, such as taxes, medi-
cine, clothing, education.

An area sufficient to maintain a cow, a calf and a steer, gives
us the smallest unit. Add the area devoted to food for human
beings——at least one and a guarter acres per person, a certain
Yertility reserve,” and the area assigned to cash crops. Thus
a small halding of five to seven and a half acres represents the
smallest healthy unit on a scil of average quality, with medium
rainfall (30 to 385 inches). The acreage is divided thus: one-
fifth for vegetables, three-fifths for pasture and hayland, one-
fifth for grain and fodder.

A detailed division of the garden area will grow out of par-
ticular needs. Any one-sided eultures are unhealthy for the seil
and must be compensated for in the next year to maintain a
well-regulated crop rotation. Fruit trees, berries, grapes and
Aowers can play both useful and ornamental roles in protective
and boundary plantings, even in the larger plan, A low berry
hedge may be a property line barrier or a border along a path
or the strest, Trees usually shade a garden too mueh, bui
planted to shade a path, the liquid manure barrel, the eompest
vard or even a summer house, they are in their proper place, Tt
is strongly recommended that the space for every individual gar-
den or group of gardens be enclosed. This is based on biological
fundamentalz such as shade, ripeness of the seil, protection of
the soil’s earbonie acid content, and to break the force of wind.
Bushes or grapevines may malke a perennial hedge; sunflowers,
corn or pole beans an annual one, Flowers and medicinal oy
kitehen herba are suitable for bordering beds and paths. Thus
it is possible to create an enclosed growing space with compara-
tively simple means.

BIO-DYNAMIC

Whole Wheat, White & Rye Flours
Corn Meal & Whole Wheat Cereal
75 | ] R 51 - plus postage

Organic Oatmeal, 4 1bs, $1 - plus postage

Cheddar Cheese made from raw milk

1lb, ...... #.90 - plus postage
Walter Buschman R.DB.1 Chester, N. Y.
{ADV.)
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