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Hitachi H-9500

300kV TEM

High Throughput
Ultra High Resolution

Transmission Electron Microscope

The H-9500 3OokV TEM is an
indispensable tool for a broad range
of applications allowing atomic
resolution microscopy for a variety of
materials - from the semiconductor
industry, materials science to the
biological sciences. It's loaded with
so many features you will achieve
optimum results each and every time.

Stability, reliability and field proven
performance - Hitachi.

/ • Digital, user-friendly atomic resolution imaging i

• Quick automated start up
• High sample throughput

• Database for TEM images
• Fast and slow scan CCD cameras

• 5-axis side-entry hiper stage
• Specimen position micro-trace function
• FIB compatible holder

, • Optional gas-heating and 3600 view holders 1

Hitachi High Technologies America, Inc. Î T/V ^ ^ LJ I
5100 Franklin Drive Pleasanton, CA 94588 I" I Ml/M I
800.227.8877 (T) / 925.218.3230 (F) ltlSpire the Next
www.hitachi-hta.com r
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When Did Agriculture Begin?
Stephen W. Carmichael1

Mayo Clinic
carmichael.stephen@mayo.edu

It has generally been considered that cereals (such as wheat, 
rice, and maize) were the first crops to be cultivated by human be-
ings.  But a new study that included scanning electron microscopy, 
by Mordechai Kislev, Anat Hartmann, and Ofer Bar-Yosef (micro-
graphs by Yakov Langsam) provides strong evidence that figs were 
the first agricultural crop in human history.2

Kislev et al. recovered nine fig fruits (plus many nutlets called 
drupelets) from the ruins of a burned building near Jericho.  The fire 
had carbonized the fruit which helped preserve the morphology of 
the specimens.  The site was radiocarbon dated to 11,400 to 11,200 
years ago.   Microscopic analysis demonstrated that these specimens 
were of an edible fig that produces drupelets without embryos; that 
is, these fruits are sterile.  Wild fertile figs have a symbiotic rela-
tionship with a wasp that plays an essential role in pollinating the 
fruit, but this fruit is inedible.  In this study, no evidence of wasps or 
where a wasp could exit the fruit were found and these are features 
found in wild fruit.  In other words, wild figs that can be pollinated 
and reproduce without human intervention are inedible, but edible 
figs require human intervention.  The specimens examined in this 
study were of the latter variety.

The human intervention that apparently was required was to 
be purposefully propagated by people planting and tending shoots 
for generations and generations of fig trees.  It is now known that 

the edible fig is a genetic mutant of the inedible wild fig.  What 
appeared to have happened as long as 11,400 years ago is that 
“farmers” discovered this edible fruit would not propagate on its 
own and learned that it could only be raised if they took an active 
role.  Other fruit trees, such as the grape, olive, and date, can be 
similarly propagated, but other studies have suggested that this 
occurred about 5 millennia after these fig specimens.

Co-incidentally, a “Perspectives” article in the same issue of Sci-
ence described how ancient farmers turned weeds into cereal crops.3

John Doebley pointed out that a central feature for domestication 
of cereals is that the grains must remain on the plant for harvesting 
by humans, rather than falling (in this context, referred to as “shat-
tering”) from the plant, as required for a wild species to propagate.  
Quantitative locus mapping has convincingly shown that the loss 
of shattering arose through a relatively small number of genetic 
changes, allowing weeds to change to domesticated cereals.  Care-
ful selection of these harvestable mutants was probably the earliest 
stage of farming cereals.  Although the studies supporting this did 
not use microscopy, Doebley pointed out that these genetic changes 
occurred about 10,000 years ago.  If this is true, then agriculture 
probably began when humans first stuck fig branches in the ground 
about 11,400 years ago!
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