The most successful farmers
grow less rice, have more
cattle, and grow beans, yams
or sorghum in summer.
Farmers in the north-eastern region of
India mainly grow rice and wheat for the
country’s growing urban population. The
introduction of artificial fertilizers, pesticides and irrigation has helped boost
production over the past 50 years. But
inefficient use of such inputs causes
water pollution, decreasing soil fertility and falling
groundwater levThe best
els. The question
farmers grew
is: how could
crops in the
these farmers
summer as
produce suswell
tainably? PhD
candidate Roos
de Adelhart Toorop selected the best
farmers, the ‘positive deviants’. To identify
them, she assessed 43 farms on four
aspects: profit, (low) water usage, soil
quality and the nutrient value (in calories)
of their produce. Six farmers stood out.

Summer

De Adelhart Toorop went on to analyse
what these sustainable farmers had in
common. She found that these farmers grew little rice, had many cows and
buffalo, and grew crops year-round. It is
this combination that was crucial. ‘The
cultivation of rice requires a lot of water’,
she explains. ‘Dairy cattle provide a lot
of nutrients and fertilizer with relatively
little water. Most farmers grow wheat in
the spring and rice in the autumn, letting their fields lie fallow in the summer.
The best farmers also grew crops in the
summer, such as vegetables, sorghum
and yams.’
The 43 farmers in her region had
between 0.3 and 2 hectares of land
each. The best farmers used far fewer
inputs (artificial fertilizers, pesticides and
water) than the farmers who grew a lot of
wheat and rice. as

Bacterium makes the male
parasitic wasp redundant
A bacterium in the reproductive organs of female parasitic wasps manipulates
the process of cell formation so that unfertilized eggs hatch into daughters.
American parasitic wasps of the
Muscidifurax uniraptor species are
almost all females. A symbiotic
bacterium in the wasp’s reproductive
organs causes unfertilized eggs to
hatch into females without the aid of a
male or its sperm. The underlying
mechanism is less complex than
hitherto believed, concluded entomologist Yidong Wang during his PhD
research.
The sex of the miniscule parasitic wasp
is not determined by sex chromosomes
as it is in humans, but by the number
of chromosomes in a cell. The males
have a single set of chromosomes in
every cell, while the females carry a
double set. Scientists used to believe
that the bacterium in the parasitic
wasp, Wolbachia, used a range of
signals to cause unfertilized eggs to
hatch into females, as happens in other
parasitic wasps. But in this particular
species it uses just one trick: doubling
the genetic material in the egg.

into males and females respectively.
The entomologist concluded that the
number of chromosome pairs was the
only determining factor. So the
bacterium only needs to double the
genetic material and no further signals
from the bacterium are required.
The bacterium intervenes just after
meiosis takes place, the division of
chromosome pairs to create egg cells.
Through a mechanism yet to be
identified, the bacterium causes two
chromosome sets to fuse, and the egg
subsequently hatches into a female
wasp. The bacterium has good reason
for this, says Wang. ‘Unlike the
females, the males don’t pass the
bacterium on to their offspring.’ So, the
bacterium’s chances of survival are
greater if the females outnumber the
males. nvtwh

Chromosomes

The sex is determined by the
number of chromosomes in
a cell

Wang demonstrated this with a female
parasitic wasp bred in the lab, which
carried not two but three copies of
every chromosome. ‘Some of her
unfertilized eggs contain a single set of
chromosomes, and others two,’
explains Wang. Those eggs hatched

A parasitic wasp laying eggs in a fly larva. Photo Wikimedia Creative Commons
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The best Indian
farmers practise
mixed farming
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