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GUNS, GERMS, AND STEEL: THE FATES OF HUMAN SOCIETIES

the phenomenon of preemptive domestication that we
discussed above. The quick spread of the Fertile Crescent
package preempted any possible other attempts, within
the Fertile Crescent or elsewhere, to domesticate the
same wild ancestors. Once the crop had become
available, there was no further need to gather it from
the wild and thereby set it on the path to domestication
again.

The ancestors of most of the founder crops have
wild relatives, in the Fertile Crescent and elsewhere,
that would also have been suitable for domestication.
For example, peas belong to the genus Pisum, which
consists of two wild species: Pisum sativum, the one
that became domesticated to yield our garden peas, and
Pisum fulvum, which was never domesticated. Yet wild
peas of Pisum fulvum taste good, either fresh or dried,
and are common in the wild. Similarly, wheats, barley,
lentil, chickpea, beans, and flax all have numerous wild

relatives besides the ones that became domesticated.
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Some of those related beans and barleys were indeed
domesticated independently in the Americas or China,
far from the early site of domestication in the Fertile
Crescent. But in western Eurasia only one of several
potentially useful wild species was domesticated—
probably because that one spread so quickly that people
soon stopped gathering the other wild relatives and ate
only the crop. Again as we discussed above, the crop’s
rapid spread preempted any possible further attempts to
domesticate its relatives, as well as to redomesticate its

ancestor.

W ay was taE spread of crops from the Fertile Crescent
so rapid? The answer depends partly on that east-
west axis of Eurasia with which I opened this chapter.
Localities distributed east and west of each other at the
same latitude share exactly the same day length and its

seasonal variations. To a lesser degree, they also tend
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to share similar diseases, regimes of temperature and
rainfall, and habitats or biomes (types of vegetation). For
example, Portugal, northern Iran, and Japan, all located
at about the same latitude but lying successively 4,000
miles east or west of each other, are more similar to each
other in climate than each is to a location lying even a
mere 1,000 miles due south. On all the continents the
habitat type known as tropical rain forest is confined
to within about 10 degrees latitude of the equator,
while Mediterranean scrub habitats (such as California’s
chaparral and Europe’s maquis) lie between about 30
and 40 degrees of latitude.

But the germination, growth, and disease resistance
of plants are adapted to precisely those features of
climate. Seasonal changes of day length, temperature,
and rainfall constitute signals that stimulate seeds to
germinate, seedlings to grow, and mature plants to
develop flowers, seeds, and fruit. Each plant population

becomes genetically programmed, through natural
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selection, to respond appropriately to signals of the
seasonal regime under which it has evolved. Those
regimes vary greatly with latitude. For example, day
length is constant throughout the year at the equator,
but at temperate latitudes it increases as the months
advance from the winter solstice to the summaer solstice,
and it then declines again through the next half of
the year. The growing season—that is, the months with
temperatures and day lengths suitable for plant growth
—is shortest at high latitudes and longest toward the
equator. Plants are also adapted to the diseases prevalent
at their latitude.

Woe betide the plant whose genetic program is
mismatched to the latitude of the field in which it
is planted! Imagine a Canadian farmer foolish enough
to plant a race of corn adapted to growing farther
south, in Mexico. The unfortunate corn plant, following
its Mexico-adapted genetic program, would prepare to

thrust up its shoots in March, only to find itself still
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buried under 10 feet of snow. Should the plant become
genetically reprogrammed so as to germinate at a time
more appropriate to Canada—say, late June—the plant
would still be in trouble for other reasons. Its genes
would be telling it to grow at a leisurely rate, sufficient
only to bring it to maturity in five months. That’s a
perfectly safe strategy in Mexico’s mild climate, but in
Canada a disastrous one that would guarantee the plant’s
being killed by autumn frosts before it had produced
any mature corn cobs. The plant would also lack genes
for resistance to diseases of northern climates, while
uselessly carrying genes for resistance to diseases of
southern climates. All those features make low-latitude
plants poorly adapted to high-latitude conditions, and
vice versa. As a consequence, most Fertile Crescent crops
grow well in France and Japan but poorly at the equator.

Animals too are adapted to latitude-related features
of climate. In that respect we are typical animals, as

we know by introspection. Some of us can’'t stand
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cold northern winters with their short days and
characteristic germs, while others of us can’t stand
hot tropical climates with their own characteristic
diseases. In recent centuries overseas colonists from
cool northern Europe have preferred to emigrate to the
similarly cool climates of North America, Australia, and
South Africa, and to settle in the cool highlands within
equatorial Kenya and New Guinea. Northern Europeans
who were sent out to hot tropical lowland areas used
to die in droves of diseases such as malaria, to which
tropical peoples had evolved some genetic resistance.
That’s part of the reason why Fertile Crescent
domesticates spread west and east so rapidly: they were
already well adapted to the climates of the regions to
which they were spreading. For instance, once farming
crossed from the plains of Hungary into central Europe
around 5400 Bc,, it spread so quickly that the sites of
the first farmers in the vast area from Poland west to

Holland (marked by their characteristic pottery with
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linear decorations) were nearly contemporaneous. By
the time of Christ, cereals of Fertile Crescent origin were
growing over the 8,000-mile expanse from the Atlantic
coast of Ireland to the Pacific coast of Japan. That west-
east expanse of Eurasia is the largest land distance on
Earth.

Thus, Eurasia’s west—east axis allowed Fertile Crescent
crops quickly to launch agriculture over the band of
temperate latitudes from Ireland to the Indus Valley, and
to enrich the agriculture that arose independently in
eastern Asia. Conversely, Eurasian crops that were first
domesticated far from the Fertile Crescent but at the
same latitudes were able to diffuse back to the Fertile
Crescent. Today, when seeds are transported over the
whole globe by ship and plane, we take it for granted
that our meals are a geographic mishmash. A typical
American fast-food restaurant meal would include
chicken (first domesticated in China) and potatoes

(from the Andes) or corn (from Mexico), seasoned with
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black pepper (from India) and washed down with a
cup of coffee (of Ethiopian origin). Already, though,
by 2,000 years ago, Romans were also nourishing
themselves with their own hodgepodge of foods that
mostly originated elsewhere. Of Roman crops, only oats
and poppies were native to Italy. Roman staples were
the Fertile Crescent founder package, supplemented by
quince (originating in the Caucasus); millet and cumin
(domesticated in Central Asia); cucumber, sesame, and
citrus fruit (from India); and chicken, rice, apricots,
peaches, and foxtail millet (originally from China).
Even though Rome’s apples were at least native to
western Eurasia, they were grown by means of grafting
techniques that had developed in China and spread
westward from there.

While Eurasia provides the world’s widest band of
land at the same latitude, and hence the most dramatic

example of rapid spread of domesticates, there are other

examples as well. Rivaling in speed the spread of the -
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Fertile Crescent package was the eastward spread of
a subtropical package that was initially assembled in
South China and that received additions on reaching
tropical Southeast Asia, the Philippines, Indonesia, and
New Guinea. Within 1,600 years that resulting package
of crops (including bananas, taro, and yams) and
domestic animals (chickens, pigs, and dogs) had spread
more than 5,000 miles eastward into the tropical Pacific
to reach the islands of Polynesia. A further likely
example is the east-west spread of crops within Africa’s
wide Sahel zone, but paleobotanists have yet to work out
the details.

ConTrasT THE EASE of east-west diffusion in Eurasia with
the difficulties of diffusion along Africa’s north-south
axis. Most of the Fertile Crescent founder crops reached
Egypt very quickly and then spread as far south as the
cool highlands of Ethiopia, beyond which they didn’t
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spread. South Africa’s Mediterranean climate would have
been ideal for them, but the 2,000 miles of tropical
conditions between Ethiopia and South Africa posed an
insuperable barrier. Instead, African agriculture south of
the Sahara was launched by the domestication of wild
plants (such as sorghum and African yams) indigenous
to the Sahel zone and to tropical West Africa, and
adapted to the warm temperatures, summer rains, and
relatively constant day lengths of those low latitudes.
Similarly, the spread southward of Fertile Crescent
domestic animals through Africa was stopped or slowed
by climate and disease, especially by trypanosome
diseases carried by tsetse flies. The horse never became
established farther south than West Africa’s kingdoms
north of the equator. The advance of cattle, sheep,
and goats halted for 2,000 years at the northern
edge of the Serengeti Plains, while new types of
human economies and livestock breeds were being
developed. Not until the period ap. 1-200, some 8,000
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years after livestock were domesticated in the Fertile
Crescent, did cattle, sheep, and goats finally reach South
Africa. Tropical African crops had their own difficulties
spreading south in Africa, arriving in South Africa
with black African farmers (the Bantu) just after those
Fertile Crescent livestock did. However, those tropical
African crops could never be transmitted across South
Africa’s Fish River, beyond which they were stopped
by Mediterranean conditions to which they were not
adapted.

The result was the all-too-familiar course of the
last two millennia of South African history. Some of
South Africa’s indigenous Khoisan peoples (otherwise
known as Hottentots and Bushmen) acquired livestock
but remained without agriculture. They became
outnumbered and were replaced northeast of the Fish
River by black African farmers, whose southward spread
halted at that river. Only when European settlers arrived

by seain 1652, bringing with them their Fertile Crescent
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crop package, could agriculture thrive in South Africa’s
Mediterranean zone. The collisions of all those peoples
produced the tragedies of modern South Africa: the
quick decimation of the Khoisan by European germs and
guns; a century of wars between Europeans and blacks;
another century of racial oppression; and now, efforts by
Europeans and blacks to seek a new mode of coexistence

in the former Khoisan lands.

Contrast aLso THE ease of diffusion in Eurasia with its
difficulties along the Americas’ north-south axis. The
distance between Mesoamerica and South America—
say, between Mexico’s highlands and Ecuador’s—is only
1,200 miles, approximately the same as the distance
in Eurasia separating the Balkans from Mesopotamia.
The Balkans provided ideal growing conditions for most
Mesopotamian crops and livestock, and received those

domesticates as a package within 2,000 years of its
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