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Sumerian Farmers’ Almanac — page 1

Farmers’ Almanac. The reverse of
5,"5 the tablet which gives instructions
for a yearly cycle of agrucultural
¥ activities. The cuneiform tablet
{ dates back to about 3,700 years
h ago. The extant almanac 1s scat-

Y tered amongst more than a dozen

- excavated tablets and fragments.

‘E-
7 ﬁ Kramer, Samuel Noah (1963) The Sumer-
.» 4 1ans. Their history, culture and character.

»..
University of Chicago Press.

Evidence of Agriculture. From the temple of Al Ubaid, the
bas relief shows a herd of cows and dairy activities, such as
butter preparation and milking, indicative of sophisticated
farming practices and the use of domestlcated anlmals

The relief dates ' : '
to about 4500
years ago.

Kramer, Samuel
Noah (1963) The
Sumerians. Their
history, culture and
character. Univer-
sity of Chicago
Press.




Sumerian Farmers’ Almanac — page 2

Farmers’ Almanac. In days of yore a farmer
instructed his son (as follows):

When you are about to take hold of your
fields (for cultivation), keep a sharp eye on
the opening of the dikes, ditches and mounds
(so that) when you flood the field the water
will not rise too high in it. When you have
emptied it of water, watch the field’s water-
soaked ground that it stay virile ground for
you. Let shod oxen (that is, oxen whose
hooves are protected in one way or another)
trample it for you; (and) after having its
weeds ripped out (by them) (and) the field made level ground,
dress it evenly with narrow axes weighing (no more than ) two-
thirds of a pound each. (Following which) let the pickax wielder
eradicate the ox hooves for you (and) smooth them out; have all
crevices worked over with a drag, and have him go with the
pickax all around the four edges of the field (lines 1-12).

While the field is drying, let your obedient (household) prepare
your tools for you, make fast the yoke bar, hang up your new
whips on nails, amd let the hanging handles of your old whips be
mended by the artisans, Let the bronze .... your tools “heed your
arm”; let the leather “headbinder,” goad, “mouth-opener,” (and)
whip uphold you (in matters requiring discipline and control); let
your bandu-basket crackle; (all this) will make a mighty income
for you (lines 13-21).

When your field has been supplied with what is needed, keep a
sharp eye on your work. After adding an extra ox to the plow-ox-
when one is harnessed to another ox, their plow is larger that (an
ordinary) plow—make them .... one bur; they will make for you a
.... like a storm, so that three gur barley will be planted in that
one bur. Sustenance is in a plow! (Thus) having had the field
worked with the bardil-plow —(yes) the bardil-plow— (and then)
having had it worked over with the shukin-plow, repeat (the
process).

Irrigation in various
forms implies a very
sophisticated infra-
structure to supply
water to the fields

The removal of
“weeds” to minimize
competition for the
crop seedlings is a
crucial step that
maximizes the
yield.

A gur is a measure
of capacity, equal to
about 120 liters. A
bur is a measure of
area, equal to about
63000 square
meters.

Plowing exposes
new soil, additional
preparation creates

a fine mix that
optimizes seedling
germination.

Kramer, Samuel Noah (1963) The Sumerians. Their history, culture and character. University of Chicago
Press. The translation is tentative, with parentheses indicating additions by the translator, brackets
partially illegible words, and lacunae (....) indicating gaps in the tablets/fragments. Line drawing of
cuneiform tablet from Kramer, SN (1981) History Begins at Sumer. Thirty-nine firsts in man’s recorded

history. University of Pennsylvania Press.



Sumerian Farmers’ Almanac — page 3

(After) having had it (the field) harrowed (and) raked three times
and pulverized fine with a hammer, let the handle of the whip
uphold you; brook no idleness. Stand over them (the field laborers)
during their work, (and) brook no interruptions. Do not [distract]
your field workers. Since they must carry on by day (and by)
heaven's stars for ten (days), their strength should be spent on the
field, (and) they are not to dance attendance on you (lines 22—44).
When you are about to plow your field, let your plow break up the
stubble for you. Leave your “mouth-cover” of the plow ...., (and)
leave your .... on a narrow nail. Let your moldboards spread to the
side, set up your furrows —in one garush set up eight furrows.
Furrows which have been deeply dug— their barley will grow long
(lines 41-47).

When you are about to plow your field, keep your eye on the man
who puts in the barley seed. Let him drop the grain uniformly two
fingers deep (and) use up one shekel of barley for each garush. If
the barley seed does not sink in properly, change your share, the
“tongue of the plow.” If the ...., (then) plow diagonal furrows where
you have plowed straight
furrows, (and) plow straight
furrows where you have
plowed diagonal furrows. Let
your straight furrows make
your borders into tulu-
borders; let the lu-furrows
make straight your borders; (and) plow ab-furrows where ....
(Then) let all its clods be removed; all its high spots be made into
furrows; (and) all its depressions be made into low furrows—(all
this) will be good for the sprout. (lines 48—-63).

After the sprout has broken through (the surface of) the ground,
say a prayer to the goddess Ninkilim, (and) shoo away the flying
birds. When the barley has filled the narrow bottom of the
furrows, water the top seed. When the barley stands up as high as
(the straw of) a mat in the middle of a boat, water it (a second
time). Water (a third time) its royal barley. If the watered barley
has turned red, what you say is: “It is sick with the samana-
disease.” But if it has succeeded in producing kernel-rich barley,
water it (a fourth time), (and) it will yield you an extra measure of
barley in every ten (lines 64—72).

The use of labor
indicates sophosti-
cated economics.
Note the advice (not
to dance atten-
dance on you)
which presumably
means don’t over-
work your labor
force.

In farming practice,
ensuring the seeds
are planted at the
correct depth is
crucial. Of all the
steps in farming,
ensuring maximal
germination rates
and seedling
survival (both
dependent on the
depth of seed
planting and seed
density) are two
factors which must
be carefully con-
trolled empirically.
It’s a science.

Irrigation during
seedling growth and
maturity are often
carefully timed to
maximize growth
and yield.

Kramer, Samuel Noah (1963) The Sumerians. Their history, culture and character. University of Chicago
Press. The translation is tentative, with parentheses indicating additions by the translator, brackets
partially illegible words, and lacunae (....) indicating gaps in the tablets/fragments. Line drawing of a
seedplow from Kramer, SN (1981) History Begins at Sumer. Thirty-nine firsts in man’s recorded history.

University of Pennsylvania Press.



Sumerian Farmers’ Almanac — page 4

When you are about to harvest your field, do not let the barley
bend over on itself, (but) harvest it at the moment of its (full)
strength. A reaper, a man who bundles the mown barley, and a
man who [sets up the sheaves] before him—these three (as a team)
shall do the harvesting for you. The gleaners must do no damage;
they must not tear apart the sheaves. During your daily harvest-
ing, as in “days of need”, make the earth supply the sustenance of
the young and the gleaners according to their number (that is,
presumably, he must leave the fallen kernels on the ground for
needy children and gleaners to pick), (and) let them sleep (in your
field) as (in) the (open) marshland. (If you do so) your god will
show everlasting favor. After you have obtained ...., do not ....,
(but) roast (some of) the mown barley (so that) the “prayer of the
mown barley” will be said for you daily (lines 73—-86). When you
are about to winnow the barley, let those who weigh your barley
[prepare] for you (bins of) thirty gur. Have your threshing floor
made level (and) the gur (-bins) put in order (ready for) the road.
When your tools have been [readied] for you (and) your wagons
put in order for you, have your wagons climb the (barley)
mounds—your “mound-threshing” (is to take) five days. When you
are about to “open the mound,” bake arra-bread. When you open
the barley, have the teeth of your threshing sledges fastened with
leather and let bitumen cover the .... .When you are about to hitch
the oxen (to the threshing sledge), let your men who “open” the
barley stand by with (their—that is, the oxen's) food (lines 87—-99).
When you have heaped up the barley, say the “prayer of the (still)
uncleaned barley.” When you winnow the barley, pay attention to
the men who lift the barley from the ground-
-two “barley-lifters” should lift it for you. On the
day the barley is to be cleaned, have it laid on
sticks, (and) say a prayer evening and night.
(Then) have the barley “unloosed” (from the
chaff) like (with) an overpowering wind, (and)
the “unloosed” barley will be stored for you
(lines 100-108).

These are the instructions of Ninurta, the son of
Enlil. O Ninurta, trustworthy farmer of Enlil,
your praise is good (lines 109—111)! p

During the initial
harvest, the seeds
must not shatter
(fall out of the ear),
to maximize the
eventual yield.

Kindness to chil-
dren and the poor
(who glean the
fields) is common
advice in many
civilizations.

Threshing releases
the seeds from the
ear. Winnowing
separates the
seeds from the
chaff.

Ears from two
species of domesti-
cated barley
(Hordeum vulgaris,
right, and Hordeum
distichum, left) are
shown. H. vulgare
has six rows of
seeds, H. distichum
has two rows. Wild
barley has two
rows, with fewer
seeds per ear and
shatters easily.

Kramer, Samuel Noah (1963) The Sumerians. Their history, culture and character. University of Chicago
Press. The translation is tentative, with parentheses indicating additions by the translator, brackets

partially illegible words, and lacunae (....) indicating gaps in the tablets/fragments.
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Grass Flower Anatomy

ovary

Grass floret (left) and spike]ét (right).



Grass Flower Anatomy
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Grass flowers usually develop in clusters (left). As a cluster ma-
tures, a single pair of dry, chaffy bracts —the glumes— separate a
little, exposing the elongating spikelet, with from one to many
florets (depending on the species of grass) attached to a central
axis, or rachilla. Each floret is surrounded by two distinct bracts of
its own, the palea and lemma (center). These are forced apart, ex-
posing the inner parts of the flower, by the swelling of the lodi-
cules —small, rounded bodies at the base of the carpel- and are
spread wide when the grass is in flower (right). The stamens, usu-
ally three in number, have slender fillaments and long anthers, and
the stigmas are typically long and feathery and so are efficient at
intercepting the wond-borne pollen.
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Barley. The awns function in dissemination of the seeds,
latching onto passing animals. The spikes function in self-
seeding. They penetrate the ground, and twist as the rela-
tive humidity changes to ‘drill” the seed into the ground.
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Hordeum vulgare var. distichum.

Inflorescence
spike
rachis

lemma

Cluster of
three spikelets

aAWn awn

The spikelets abscise from the
central stem (rachig). The ease
of abscission is described by the
term shattering (the release of
the spikelets when an animal
brushes against the inflores-
cence, or wind carries the spike-
lets away). Domesticated bar-
leys do not shatter, maximizing
harvested yield.
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Hordeum vulgare (Barley)

(f) var. hexastichum  (g) var. tetrastichum (h) var. distichum

(), (g’) and (h') spikelet layouts. (i), (j) and (k) clusters of three spikelets. F: floret;
G: glume; L: lemma; P: palea; Sf. sterile floret. :
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Distribution of wild barley sites.

In the shaded area, massive stands of wild barley exist. Elsewhere, wild
barley may be abundant, but normally confined to highly disturbed sites. The
Russian botanist N.I. Vavilov proposed that the origin of a domesticated
crop (such as barley) would correlate with the region of highest genetic
variability, and collected many wild stocks as part of an exploration of
genetic diversity. The concept has not been borne out by experimental
evidence. In the example of barley, there is archaeological support for its
first domestication in the “fertile crescent™ (co-localizing with the shaded
region above), but high genetic variability exists outside of this region. Thus,
Ethiopian barley cultivars are known for resistance to leaf diseases, Tibetan
barley cultivars have a gene for ‘naked seeds’ in high frequency. Other

unique characteristics are found in East Asian barley cultivars. Source:
Harlan JR (1992) Crops and Man.
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Map-based cloning of barley six-rowed spike gene vrsl. (A) Two-rowed spike. (B)
six-rowed spike. (C-G) One central and two lateral spikelets at a rachis node. (C)
Ethiopian landrace var. deficiens; rudimentary lateral spikelets (Vrsl.t). (D) Two-rowed
cultivar var, distichon; sterile lateral spikelets (Vrs1.b). (E) Wild barley var. spontaneum;
sterile lateral spikelets (Vrs1.b). (F) Wild barley var. proskowetzii; short-awned or tip-
pointed lateral spikelets (Vrsl.p). (G) Six-rowed cultivar convar, vulgare; fully fertile and
awned lateral spikelets (vrsl.a). (H and I) Staminate floret of lateral spikelet (H) and
hermaphroditic floret (1) in central spikelet in Vrs1.b two-rowed cultivar (D). {Scale bars:
2 mm.} (J) High-resolution linkage map and physical map.

Source: Komatsuda et al. (2007) Six-rowed barley originated from a mutation in a homeodomain-leucine
zipper I-class homeobox gene. Proc. Matl. Acad Sci D054 104: 14241420
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Early walercoursas and setlements in the Ciyala raglon.

Thesystem shown in grey was in wse during the Early Dynastic period, &

abald 3000-2400 B.C, Sites and walercourses shown in black, skightly displaced ¥
&l the earlier pattern will remain visible, wera occupiad during the Old Babylonan period, .

abatd 18001700 B.C, In this and subsequant fiquras, size of cindla marking an ancient setlle- ' i
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Salt and Silt in Ancient
Mesopotamian Agriculture

Progressive changes in soil salinity and sedimentation
contributed to the breakup of past civilizations.

Thorkild Jacobsen and Robert M. Adams

Under the terms of a farsighted star-
ute, 70 percent of the pil revernues of the
Iragl Government are sed aside for a pro-
gram of capital investment which is
transforming many aspects of the coun-
try's predominantly agricultural econ.
cmy. As compared with the subsistence
ngr.in:,ultun:: which I:rggl:.r has characters
fed Irag's cural scene in the past, new
irrigation projects in formerly uninhab-
ited] ceserts are pioneering a rapid in-
crease in lamd and labor productivity
through crep retation, summer cultbea-
tion in addition to the wraditional winter-
grown cereals, and emphasis on cash
Crops amid |ivestock.

But these and similar innovations often
hawve ﬂh:ma:rﬁng effects in & sesmranad,
subtropical zone—pffects which cannot
be caloculated directly from the resules of
experiment in Eorope and America, At
the same time, old canal banks and
thickly scattered mins of former settle-
ments testify to former pediods of suc-
cessful cultivation in mest of the desert
areas now being reopened, The cultural
pre-eminence of the alluvial plains of
central and sputhem Iraq through much
af their recorded history provides still
further evidence of the effectivensss of
the traditional agocwltural regime in
spite of its presailing reliance on A sim-
ple systeen of fallow in alternate years,
Accordingly, the entire 6000-year record
of irdgation agrdculture [n the Tigeis-
Euphrates fioed plain furnishes an indis-
pensable background for formulating
plp.m: for Future dn'.n:h:;um:m_

At least the beginnings of a compre-
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hensive assossment of ancient agricul-
ture recently were undertaken on behalf
of the Government of Traq Development
Board. In additon to uti]i.zing ancient
textual sources From many parts of Trag
which teday are widely scattered in the
world's libraries and museume, this un-
dertaking included a program of archeo-
logical ficld work designed to elucidate
the history of irrigation and settlement
of a portion of the floosd plain that is
watered by a Tigris tributary, the Diyala
River (I). Here we cannat report all the
diverse findings of the project and its
many specialists, but instead will outline
some aspects of the geperal ecological
ilfuabon encountered |:|'g,I ap'i.-l:ultumliam
in the Mesopotamian alluwiom which
weem o have shaped the development of
irrigation farming. And, conversaly, we
hoge to how that varisus features of the
natural environment in turm were decis
svely modified by the long-run effects of
human agencies,

Historical Role of Sofl Salinization

A problem which recently has come to
loom large in Iraqi reclamation planning
is the problem of salinity. The semiarid
climate and generally low permeabilicy
of the soils of central and southern Irag
expoase the soils to dangerous accumula-
tipns of salt and exchangeable sodiwm,
which are hartnful to crops and sail tex-
ture and which can eventually force the
Farmer off his land.

For the most part, the salts in the alla-

vial seils are presumed to have beocn
carried in by river and Ireigation water
from the secimentary rocks of the nogth-
ern mountaing. In  addition, smaller
fuantities may have been left by ancient
marine transgressions or borme in by
windds from the Perdan Gulf. Beside the
dominant calcium and magnesium cat-
ipns, the irrigation water also contains
some sodium, As the water evaporates
and transpires it is assumied that the cal-
cium and magnesium tead to precipitate
a8 carbonates, leaving the sodium ions
dominant in the il solution. Unless they
are washed down into the water table,
the sodium fons tend to be adsorbed by
colloidal clay particles, deflocculating
them and leaving the resaltant strochure-
lesa soil almost impermeable fo water,
In general, high salt concentrations obe
struct germination and impede the ab-
sorption of water and nutrients by plants.

Salts aceumulate steadily in the water
table, which has only very limited lateral
movemenl 1 carry them away, Henes
the ground water everywhere has become
extremely saline, and this probably con-
stitutes the immediate source of the salts
in Iraq's ealine svals, Mew waters added
as excessivg irrigation, rains, or Aopds
can raise the level of the water table
very considerably under the prevailing
conditions of madequate drainage. With
2 further capillary rise when the spil is
wel, the dimolved salts and exchange-
able sodium are brought into the root
#nhe or even to the surface.

While this pmh{em hiax recemved sci-
entific study in Irag only in very recent
years, investigation by the Dovala Basin
Archeological Project of a considerable
mamber and variety of ancient textual
sources has shown that the process of
salinfzation has a long history, Chnly the
modern means 10 combat it are new:
deep drainage to lower and hold down
the water table, and utiliz=tion of chem-
ical amendments to restore soil texture.
In spire of the almost proverbial fertility
of Mesopotamia in antiquity, ancient
control of the water table was based only
on avoldance of overirrigation and on
the practice of weed-fallow in alternate

Dr. Jacolien @ a profemoor s ¢he Orianisl Tn-
siitube, Univermiy of icagn, [Thr. Adame e an as-
eitand prefemnr b che depariment of anthropolegy
and o research asoclare in the Oriencal [rotibate,
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