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Chapter 28 ==

Yields, Sowing, and Fertility
Analytical Significance of Yields

Frangois Sigaut

AFEW ELEMENTS
define apmblmmc u(;ﬂe;mdy of yields, For more than
a century, we in Eurgpe have, become accustomed to
expressing the result of our cereal cultivation in terms of
volumes or quantities harvested per unit of surface area

inbushel
hectolitres, as was commonly done until the end of the
i that

i, in quintals or tons, as s done today?
Itis generallybelieved that the scale is more accurate than

b think

p:
i d

(sfor1,12for1). yield i

soon. In eality,

;itis
mentioned by Roman agronomists. There are therefore at
least two ways of measuring the physical result of 4 crop.
N=|dmr mns\dunhe{xnorofume whichissupposed lobe

one species to the next, and even weight varies from one

of course; also, grains having different moisture contents,
ich.

h:wr PP even though it than lh:

210 13% and 18 to 20% at
h

sufficient for
Infact,

pl
‘make the problem still more difficult. Even if | restrict the

o volume measures in the past knew that a number of
bushels or hectolitres was meaningful only in combination

in pounds per bushel or kilograms per hectolitre (mass
lume). 8§ i

technical Itis

from the outset.

Volumes or Masses
1 begin with an apparently simple question: i it better to

5

density is still the best synthetic indication of its qualty

today: a heavy (that s, dense) geain i always of a better

quality, all other things being equal, than a light o
il 5 :

the mass of the crop harvested.
In summary,neither mass nor volumealone resufficient
for measuring a crop. A volume measure, added to grain
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density, s certainly the most effcient method of obtaining
the most accurate result for the least effort. I do not believe

the case), improves accuracy: it only gives a (dangerous)
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as the way plants are distributed within it. This means that,
(in which th
different), the yields per hectare cannot be compared.
We must not forget that yield/hectare was developed
i d

mass, one needs to know what is being measured, which
means taking into account its degree of humidity and
percentage of nonnutritional components This may be

within the
that it is meant to enable performance comparison within
L ey : .

not, depending on the circumstances. At any rate,

given their methods of grinding and flour extraction,
Ihave no firm conclusion to make, but any textbook of

y o justify its use.

Yield Per Uit Susface: Questions of Frtlity

. There

m 1
believe that the same question would be useful in history
textbooks and in experimental archacology texts, if ever
these are written,

Yield Per Unit Surface: Questions of Scale
Let us first take a familiar case: an evenly plowed and sown
field. i it i

isatl which i y
i ime, ither

s nolonger that of the small (or large) plot but of the entire
territory on which the fertlity of the plot depends, Indeed,
from Liebig’s time (1840), we have known that the fertlity of

size, but it is not. The border effect and the other reason is N.P,K,andCa),
-k shi the subsoil (essentially
PandK) . Therefore, the
- Theliterature i
e dei Before Licbig, it

against the misuse of extrapolation of results from small-
: L A

the opposite: the fertility of a given plot was detemined

today.

‘The border effectis well-known to experimenters, Inside

an evenly sown field, each plant is surrounded by other
lant i

i ity oflight it receives.
grow on the field borders, can, however, extend their roots
further and receive more light, and are therefore usually
better developed.

Letus assume that the border effect s feltat 2 min depth:

occurred.

Natural trangfers
First, there exist negative transfers, o losses, because of
Teaching, which intensifies with humid climate (rainfall/

oracid, and when the reliefs flat. When there isthe sightest
slope, runoffincreases at the expense of leaching and entails
3 5 e

rh; often insofar as it Soils, In many
than a square plot of tha, in which lss than 10% of the - regions with naturally rather acid sol. ke Brittany, fields
surface s affected by the border effect,
Therefore, th llplots (a  flatground. L i i is,and
few dozen m’) and large plots (about 1 ha), for which the i i
yield per unit surface does not have the same meaning, I map.

addition, we can note that in most nonmechanized

‘The opposite of leaching, in hot and dry climates, where

ot thelarge:

Lis
e i Unfortunately, i

allregions where this happens, sodium salts are brough to
the surfa ile.

the fourth millennium sc. However, the di

the
p for which we
3 g

drills, about 6o cm apart (Brun-Cottan 198). Be that as it
may, one conclusion prevails: the significance of a yield per
i S

Yetit

higher than elsewhere, as from the fact they were obtained
without fertilizer. In Hungary and southern Russia, the fact
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B

transfer of feriity takes on ts full meaning, There are two

R T ’ od L. de Fontenay,

n., ¢ promoters of dry-farming in North Amma,
W. Campbell and J. A. Witsoe, believed that arid ar
were mankind'sutur granaie,because thei ety was
unlimited (Hargreaves 1977).
n western Eump!, itis sso the ow annual rainall

* Moving the fields, in order to benefit, through grubbing
or burn-beating, from the fertlity accumulated over
several decades. This corresponds to the principle of
shifting cultivation, well-known to geographers. Here, no
more than 20% of the territory can be used at any one
i e butth

(maximum of 600 m to the

P
fertlity of the plains in the Paris Basin and
their very long. Indeed, be .
d itain), whe ¥
ind diect)
etal
ing over time? Afow examples
fleachi G poo nd), it was
dust (aerosols), either or through rain or haofrye
 This 878:519). h

ones (earth receives 100,000 tons/year of dust from the
cosmos); in France, the Gascony Landes region receives

/halyear
‘ocean (Labeyrie 1978).

A third natural source of ferilty i alluviation, which
concerns l]u I'cnl of slopes,valleys, and areas of deposit on
the seaside. These sits are limited in general, but are

advantagesand exploied them o the best ofthei biliy.

southern Midi in France, the practice of clearing of

p!zm residues, brushwood, weeds, dead leaves i oy
llected, then strewn over

h
‘were brought to the fields. In some regions,this was regular
practice. In the Béarn, there were true filds of furze (Ulex
earopeus), devoted exclusively to supplying fertilizer for
other lands; in southern Brittany (Morbihan), a metairie

for

of soils and natural mechanisms that renew their ferilty
(moderate erosion and aerosols). (For example, thislevel s
10 gfhalyear of wheat at Rothamsted.) This same territory
also contains some privileged areas where fertility

fertilizer, andis
largely attsted o in India and Africa, where the system
called citimene was made famous by A.I. Richards’
description (1939): branches are trimmed from forest rees
and gathered on the site of a future field, where they are

y
not) be used by humans.

Artficial ransfers
Itis quite possible that agriculture first colonized such

figure of 6.5 acres clfnmﬂ for1.25 of cultivated land, or a
land surface ratio of 5.1/
Whatcould be the age uflhli Kind nl‘aylmlmralxyﬂem'
revealed by history p

imaginable. The main drawback of such reas s their lmited

of vegetal manure; means of transport) and still greater
quaniies oflabor, which sggests tht such syt ace

size. (the Nile Valley),  recent. H c: the
d h beneit from
h i is may hold

true even in Europe, according to Sherratt (1980). The
pmbkm of ordinary land is is lack of natural rencwal of

in dry climates, the crops are variable; in humid
d.\mzw, leaching and competition with weeds can be a
threat. Compensating for these two drawbacks requires a.
great deal of extra work as well as—of particular interest
here—using part of the territory to fertilize others. Here,

A
believe that this sort of system existed in Europe from the
Neolithic (). Troels-Smith 1984).
Of course, the above examples give only a general idea of
i o A

‘whole territory is necessary to produce the crops obtained
each year over a small part of this teritory, whether this
proportion be 2, 5, or 50% of the total. Yield per plot is
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standpoint, it is the yield of the whole territory that counts,
it it i the transfers
of fertilty; in  sense, the territory is a fertility watershed.

Seed Yield

The sowing yield (expressed as “for one” 5/ or 81, for

" (1929:319-
348). Itwas not profitable, however, in the French economic
background of his time, even using the various machines
developed by Russian agronomists. The same conclusion
had been reached by Norman agronomists more than one
century before:

M. de Janville gy harvested in i

until the nineteenth century that its absence today is

surprising, It represents as important an analytical tool as

surface yield, and its loss has considerably impoverished
lysis. One ofi

Wheatwhich gave1os earsand 1560grains. This extraordinary
product induced us to try to plant wheat, according to the
method practiced n the duchy of Sufflk, in England, and

alone, since it had meaning only when complemented by
4 2 g

unsuccessful. Besides, we observed that planting required

the past, everyone was aware that seed yield was only one
index among others, which is 1o longer the

for efficiency; it seemed that this method, instead of eading

case for surface yield.
Extraordinary yields

M. Georges Villers shows us a wheat plant, called “Scottish
red wheat” which s  remarkable example offertliy. This
plant, produced by asingle grain deposited by chance n the
‘Bayeyxcemetery,bore n6 cars havingan average of 3sgrains,
givinga total 4060 grains. (Bull. de a Soc. d'agriculture de
BayeuxBso-18s5, 1:296)

Such stories are not unusual. Pliny cites two in his Natural
5 . : T

(Rapportsur e rav. de la Soc. royale d'adg. et de com. de
Caen18o618)

First, L wish o givealast example of the consequencesof such
extraordinary findings in the creation of new varieties. The
story is told by W. Marshall, in The Rural Economy of
Yorkshi

Oflate, the aisingofvarieties has perhapsbeenlittleattended
tol...] Theonly instance inwhich  have had an opportunity
of tracing the variety down 1o the parent individual has

,21).
inEngland

Aman,

as well as i France. The record is

fhusbandry, havi i Jantof

bya
stalkofbarley 240],

i

‘however, are lower: those found in the literature are 6855,

at defiance, marked it, and at harvest removed it separately.

di2zs.
‘There is no apparent reason to doubt the truth of these

grains, of a strong-bodied liver-colored wheat, different in

anecdotes. They must witha
frequency throughout history, but are they of interest to
researchers? They have relevance on several levels. First, they
illustrate perfectly the effect of scale I described for surface
yields. Second, these findings gave rise to comments and
technical or selection tests, such as the following: In the
1760s, a Mr. Miller, from Cambridge, tried to find how far
i i

e seen. The chaff
smooth, awnless, and the color of the grain. The straw stout
and reedy.
‘Thesesixhundredgrains were planted, ingly, pineinches
asunder, illing about orty square yards of ground, not ina
garden o ina separte piec of ground, but upon  clover
stubbles the remainder of which was, at the sam

earlyin]

by

of tufts early in August, in September to October and in
March to April, he obtained 21,109 ears containing about

“The produce of these forty yards was two gallons and a half,
welghing ety pounds and  hlf olpnme gmn‘ fitfor

576,840 grains. At the beginning of the

quite independently, Russian agronomists, inspired by

observations in Manchuria, tried to develop a system of
wheat, ivation; besed

thirty- ﬁvmwyuum;mmmmmmmy g
“The second year's produce being suffcient to plant an
acte of ground, the variety was of course sufficiently
established.
“This,the fifth year, [ have seen it grow in quantity; the
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season being moist, and the soil good, it was most of it

P

d,

lodged.

stocksanacre. Butthe produce of Zealand whear,inthe same

ikl and,oncamiaton, ik thegrinof
hisbetter,

harvest, the seed yield will be 10 times higher. The first
consequence vil be that the selection pressure will be 10
i 1

57 (English)]

Thiskindoftalemust have beenrepeated thousands upon

yields.

In the cighteenth century Europe, with its wide fields

sowing techniques be explained, and what consequences
(other than the evident effect on selection pressure) arc

and it was only with the arrival of specialised breeders (for
example, Vilmorinin France) thatregular production o new
varicties became possible. Marshall describes only sev
varieties of wheat for Yorkshire, two of which are in the
process of disappearing even though they have not been
calulted, we suppose that, i he Engand of s time, no
more than a few dozen ined. Things were e

corn and sorgho, among others, are most often dibbled
because of their large size. But the reverse can be argued:

they were sown dibbled for thousands of years. Moreover,

regions. Wheat and barley were sown with seed-drills in

India:

‘Accustomed as we areto find the plant spoken of merely a5

Quito
(Ecuador), in 1735, travellrs relate that wheat and barley
sown by dibbling, no doubt as for corn, produce 100/t to
150/ (Duhamel du Monceau 1765:123-4).

There i not one, but  seies of, cause, acting in

alone 4,000 different sort, suitable for different soils and

of u.e problem, and also because | do not yet ol the

tors.

M. C. B. Clarke,
an experienced and accurate botanist, spesking of the

uiilmmhxp between cost of grain and cost of wor

marvelous intuiive knowledge possessed by the hereditary ‘The above anecdote (about M. de Janvile) gwn usan

o 5 " G Febdsiog
says:- 1 e cul init Thisbeginning
Taannot”  of the ni  France ad been, s fo  ong
(1K di Englsh time befo iod of agriculture:
everything English was pmmd. ..a,mmt recommended.

itated. imeani
peasants in tropical P smaller hatis,
consequent seed yields." Norfolk and Suffolk.

Ondiary s andsovin ehius

and beans which was transposed to cereals. Wiy i

of years,
contrast between the sowing techniques of the West (fmm
the Atlantic to Afghanistan) and those of the other parts of

explanation, it
ocal tradition, because it enables a comparison, aJI other
'.hu\y bemg tq'u:.l. whose lesson is valuable. What ws its

the world. In the We

sowing techniques are varied, but broadcast sowing is

vers an average of
fuur n««;m per day with cereals” by broadeast sowing,
(Moslan3s). Using dibbling, a team composed of

(by hand or with a seed-drill) or by dibbling or by
transplanting in seed beds (rice); in many cases, grains are
germinated before being sown. Each technique gives a

grains sows one half-acre per day—thatis, about 0.2 ha. This
means 20 times less area is sown by the team, and 40 to 50
& P

for1—thatis, 10t020times morethan with broadcast sowing,
The extraordinary yields above show that there is nothing
miraculous about them. Surface yield remains invariable

for this much lower work productiviy, there is a single
advantage: savings in seed. In Norfolk of 1787, says
hall, i
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thati
15 bushel or play in the cost L
o of grai grai Lastly, we have the seed yield. This yield has fallen into
050w t when labor s dis aving
st i

the price of abour s relatively high.
Therefo

we would be wrong not to use i, especially a it s rch in
e ekl .

density, i ique, isknown, but this

dagriculture de Caen in 1806, that planting demanded too
that

the data required to characterize an agricultural system.

‘many hands and labor was this be
effcient it seemed to them that this method, nstead of
leading them to perfect the art, toi

origins, Indeed, grain dibbling
because England, in particular Norfolk, had experienced a

considerable decrease in real wages from the end of the
seventeenth century. N. Riches (193) spoke of “Sarvation

wages,” principall

et | hich
was made posible solely i
means avalable.
Taborers and pl i
ONRS, France

more or less at the mercy of their employer.

In France, at least in Normandy, where exploitation of
laborers was not as far advanced, wheat dibbling would
appear to be economic regression.

Condlusion

li ield,b
itis usually very difficult o assess, especially in moneyless
economies. Consequently, we are obliged (o fall back on

Notes

theltest ol which s Scomgaard 1985.

Dt Sl s Wbk ol s ol
o Viles 81 Dl 5. Toere
e

ng.uﬁmu and area ofvlidity.

neitherthe first time nor theas.

two centuries. It can be used only in systems with fields,
meaning evenly cultvated and sown plots such as those we
know today

Kenoy's prfce:

to animal-drawn farming implements. A great number of

hom it vas
Englishen usd pait nstesd o cotbing did no ppea o e thesrest:

them a yield per plot means nothing, or at least cannot be

secd selecton n s and where 000 diferent ors of paddy are grown

it

andthe nd bl orthem,

area supplying, by transfer, the elements necessary to

‘who discovrs a fct whichhe had been tained o despse.
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