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The
battlefields of
Britain

trials of genetically
modified crops, Britain

| has taken ecological

studies of farming
practices into new
territory. But the trials
are the focus of intense
controversy. Trisha
Gura spoke to the
scientists involved.

' alf a century ago, the British country-
side echoed to the call of the skylark.

Tolay, this much-loved bird is rarely
heard. It was the fear that it and other farm-
land species might be silenced forever that
in March 1997 led Bnglish Matare, a govern-
ment conservation agency, lo call for a
moratorivm on the ntroduction of crops
genetically engineered to tolerate herbicides
ar to produce insecticidal proteins.

Atagoverniment conference in London to
discuss developments in biotechnology,
Brian Johnson, English Nature's biotechnol-
ogy adviser, voiced concerns held by several

groups, He blamed the long-term decline of

bird populations, in part, on habitat destruc-
tion and intensive farming practices, e also
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In the dock: cilseed rape is one of several crops that will be subjected to form-scale trials in an attempt
to evaluate the environmental impacts of its penetically modified counterparts,

warned that genetically modified {GM) crops
could male a bad sitaation worse. Crops
resistant to broad-spectrum herbicides such
as glyphosate swere a particular concern;
lohnson argued. If these relatively new agro-
chemicals denuded fields of their non-Gh
plantlife, he said, they could remove the seeds
anl insectson which farmland birds feed.

The response of the incoming Labour
government, elected in April 1997, was to
delay commercial intraduction of the crops
pending the results of a four-vear experiment
costing £4.4 million (US$6.4 million}. Begin-
ning with crop sowings in spring 2000, this
unigque study is comparing biodiversity in
fields of herbicide-tolerant GM beet, maize
and oilseed rape {canola) with that in compa-
rable plots of equivalent non- G varieties',
Unprecedented in their size, these Tarm-
seale' trials are designed toask one basic ques-
tion about one type of GM crop, explains Les
Firbank of the Centre for Feology and
Hydrology at Merlewood in Cumbria, who
coordinated the experiments. “The concern
issimply:will the large-scale growing of these
crops be damaging towildlife?™

Firbank and his colleagues argue that the
trials are the first attempl to investigale on an
appropriate scale the ecological effects of an
important change in frming methods in
advance of its widespread introduction. The
researchers hope to pave the way for similar

studies of other factors, such as pesticide use
and 1illing practices. "I see the farm-scale
evaluations as being about developing tech-
nigques to assess the effect of proposed
changes in land use and land management
on bicdiversity”savs Firbanlk. " That makes il
averyimportant study”

Trials on trial

Bur environmental groups and the organic
farming mevement view the trials in a very
different light, They are implacably apposed
toany G plantings, commercial or experi-
mental, and see the trials as an effort by the
agribiotech industry to smooth the intro-
duction of its new products. Mainstream
environmental proups such as Friends of
the Earth have attacked the treials” design as
being scientifically inadequate, and more
nilitant factions have atlacked the csperi-
mental plots thenselves.

The trials involve farmers growing one or
move of the GhMcrops alongside its non-GM
counterpart, Farmers who volunteered to
take part sent their applications Lo a coordi-
nating industry-bacloed body kinown as 5C1
MAL — the Suppbe Chain Iniliative on
Medified  Agricultural Crops —  which

selected sites to be representative of a full |

range of British halsitats,
For beet and maize, the trial will involve
between hand 75 plantings of the GM crops,
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Harvesting data: Les Firhank hopes the farm trials will quantify the effects GM

each of aboul ten heclares in-area, grown
alongside matching plots of a non-Givl var-

ety This breals down to about 20 farms per

crop, growing plots in successive years over
the course of the study. " That should produce
adequate statistical poiver 1o detect any dif-
lerences,” says Joo Perry of the Rothamsted
Experimental Stationin Harpenden, north of
Lendon, astatistician working on the trials.

For oilseed rape, there will be twice this
numbet of plots— hallsown as a wintercrop
in lale Aupust o mid-September, the
remainder a spring crogy, sown in March to
M, depending on the weather conditions.

Ineach case, the non-GM crops are being
treated according to the farmers' normal
practices; including the application of con-
ventional herbicides. The GM crops will be
treated in the same way, except for herbicide
sprayings. Here, participaling farmers are
being wiven a tighter protocol detailing the
timings and quantities of sprayings with the
broad-spectrum herbicides that the crops
have been engineered to resist. This will he
overseen by a scientific steering commiteee
beaded by Chris Pollock, research divector of
the Institute of Grassland and Environen-
tal Research in Aberystwyth, Wales.

On the record

The GM¥ and control plots are being moni-
tored by a tearn of some 100 scientists, whe
are recerding the species and number of key
invertebrates such as slugs, butterflies and
earthworms, They are also counting weeds
and the presence of seeds in the soil.
Although it was English Mature's concerns
about birdlite that prompted the govern-
menl 1o launch the experiment, only limit-
ed studies of avian baodiversity will e
marde, Birds range so widely, says Firbank,
that individual fields are simply too small 1o
study effects on bird populations.

Butthe researchers are confident that they
can extrapolate the results on weed, seed and
iveriehrate biodiversity to bird populations.
This will involve computer maodels such as
those developed by Andrew Watkinson of the
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University of East Anglia in MNorwich. Last
September, Watkinson's team reported thal
herbicide-tolerant sugar beet and the associ-
aled application of glyphosate could almost
eradicate the wild hevly Cheropodivm albiuon
— fat hen or lamb's quarters — and severely
diminish slolack populitions’.

Firbank questions these specific projec-
lions, noting that they depend on assump
tons about parameters that will be measured
in the farm-scale trials. But he believes that
the ideas behind Watkinson's model coulel be
developed and applied to the trial resalts to
infer the knock-on effects ona variety of bird
populations’, Johnson of English Mature

Called to acconnt: the trials will assess inverteboates
sutch ws carthworms (above} in a number of crops
including sugrar beel (Lop right) and makee,
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crops may have on plants such as the herb Cheropodisse atbuen (left),

agrees:“We hope that the trials will pro
dlata that will enable scientifically defen
decisions to be made about whether t
cropswill posea threat to biodiversity”

But envivonmental groups questior
decision not to menilor bird populal
directly, and this is just one of a seric
abjections that they have raised,

First, they paint out that the plats che
were not monitored for biodiversity for
eral years before the trial began, giving
baseline data against which to track cha
caused by GM farming, They also comyp
about the trials’ specific focus, arguing tl
chance to investigate practices in which |
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o e herbicides are used has been missed.

“What we need is a proper agricultural
resgarch programme that looks at all of the
options, including reduced dependency on
chemicals,” savs Peter Riley, who heads
Friends of the Earth's Real Food Campaign,

But the most loudly voiced complaints
surround the possibility of herbicide genes
being transferred to organic crops, or o
weed species, The transter of herbicide-
tolerance genes to weeds is a long-running
concern. Legal standards for organic pro-
duce— implemented by organizations such
as the Soil Association, the biggest provider
of accreditation to Britain's organic farmers
— demand that itmust be Gi-free,

But scientists involved in the farm-scale
trials argue that most of these objections
have already been addressed. The lack of
baseline data is not & serious issue, they
argue, as the careful matching of experimen-
tal and contral plots will ensure that mean-
ingful comparisens can be made, Pollock
and his calleagues add that thev have looled
at contamination issues, sponsoring a public
torum to discuss the study design. Later, 5CI-
MAC disqualified a farm near Coventry in
the English midlands, some three kilometres
{rom the headquarters of the Henry Diaulile-
day Research Association, which conducts
research into organic farming methaods, fol-

Turf wars: Greenpence nctivists are arrested for removing GM maize from a farm telal in Lyng, Norfolk,

lowing representations from the Soil Associ-
ation and environment minister Michael
Meacher, Two additional sites in Wales were
abandoned after the Lrmers came under
pressure from their local communities.

Ower the years, investigations into gene
transfer from GM crops toweed species have
vielded mixed results', depending on the
crops invelved and the presence or absence
of closely related weeds, But a previous
mlti-year experiment, conducted at sites
across Britain by ateam Jed by Mick Crawley
of Imperial College at Silwood Park, west of
London, has shown that the transfer of penes
toweeds from the erops involved in the farm-
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A green and pleasant land

Viewad from the United States,
the surge:of concern-about
farmiland blodiversity that
prompted Britaln's farm=scale
trials of herbicide-tolerant
ganelleally modiflad (GM) crops
jifficuit fo understand. Slnce
ther mid-1000s, US farmer
adopted M varleties an-an
BROCmMaws scake, with barehra
pukdicmurmur about tha knack-
on-effects for wikdlife — at least
until eoncarns were raised about

possible threals 1o tha
endangered Monarch butterily
naLs oxinpis.
But the prairie-scake farms
of the Amerlcan Midwest have
redatively litthe hicdlversity 1o

protect pt at thelr bordars:
And in & country that spans a
continent, thereds plenty-of
ranm o sepaErate industial-

gagricuitara from areasof
pristing wildemess;

“In-the: Lnitad States, we:
simply don't think in the same
way hacayse-we have sa much
land." says Frank Forcalla of the
U3 Dapartmentof Agriculiure's

eﬁdch o Bipdi

T62

research station:in Morris;
Minnesata, and tha University of
Minnesata in st Paul. Thes
Althouah selentists slch aa
Forcella are now planaing
studles of weead Bodiversity In
araas planted with herbicide-
tolerant GM crops, the huge
commercial plantings of thesa
varietles in the United Statas
hewa been-accompanied by [lkle

mostpart, tha follow-up hae

concentrated on questions of

yield and agrochemical use™.
Britain, by contrast, lsa

crowdad and haavily develapad
island In-wrhich the countryside
of aipatotnwork of
tds, hedgarows,
3 of woodland and human
s, Agrieultre
and the use of the
countryside for eisure-parsuits
must all copxkst. "Wa fake much
& Wwith our farmiand
much bacausa wa
haie 50 fewe truly wild places,”
saye Las Firbank of the Canira
for Ecology and Hydeplogy at
Mesleweed in Cumbria.
o fantorsaxplain Wi
British ecologists have 4 'long-
slanding reputation for studiss of
blodivarsiiy in fle nd
hedgernws —which seem to'be
particularly impartant as havens
far I.r.rlll:IfIrE Ghvan this previous
ected far
G trials Include
g range of different plots, from
smallflalds surroundad by
bislogically rich hedoerovs to
the large arabla flalds of Eaet
Anglia that ase Britain's nearest
eguivalent to the-US ‘cornbelt’,

5 fato thair
ity In.the

scale trials should not pose serious problems.
Crawley's teamn did not monitor gene trans-
fer directly, but found no evidence that
weeds wers becoming more invasive, or sur-
viving longer, at the experimental plots™
“There was no measurable difference in the
coology,” savs Crawley.

Design issues

Given the controversy surrounding the
farm-seale trials, the scientists imvolved have
taken the unusual step of submitting their
study design 1o the fournal of Applied Ecala-
g for peer review and publication. But this
svems unlikely to placate groups such as
Friends of the Earth, noc the more militant
activists who have attempted to destroy sev-
eral of the experimental plols,

The damage cansed by these actions is dif-
ficult to quantify, savs Firbank, because some
attacks were limited to field edges, and for
others the samples had been collected before
the assanlt took place.

If the crop-destruction threatens to
undermine the trials” statistical power, the
study mav be extended into subsequent
prowing seasons, But despite their determi-
mation not to be thrown off course by anti-
G activists, scientists working on the trials
admit that the intensity of opposition has
caused problems. *There is difficulty con-
ducting the experiment within this hothouse
atmosphere,” says Perry.

But onone point, Perryand his colleagues
can find some common ground with the
more moderate of thelr environmentalist
critics: Many of the scientists behind the tri-
als would like to respond to Rilev’s call Tor a
wider research programme investigating the
ecological effects of other farming practices,
Experiments into the effects on biodiversity
of methods that rely heavily on pesticides,
compared with methods featuring reduced
chemical inputs, have been carvied out at
Rothamsted and other centres. But there has
been nothing on the scale of the GM farm
scale. trials. “Large-scale delinitive studics
costalotof meneyand there have been few, if
any, of these,” says Perry,

Pallock echoes Firbanlds hope that the
larm-scale trials will be the blueprint for
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future experiments investigating the influ-
ence on biodiversity of current and proposed
farming practices.” This whole debate abowt
the integration ol agronomy into landscape
isbubbling up in Burope right now,” he says,
In fact, the design of the frm-scale trials
could alleny the investisation of one farming
practice oither than the use of herbicide-toler-
ant GAM crops. Over the past three decades,
farmersin northwest Europe have increasing-
by adopted a practice known as ‘autummn sow-
ing, in which crops are grown over the winter
and harvested in spring. But ecologists are
concerned that this practice, and ilsassociated
use of herbicides, has largely eliminated the
“weedy stubble’ inwhich birds and insects find
tood and shelter in the early spring. As hoth
winter and spring oilseed rape have been
mecluded in the farmescale trials, it would e
easy o adapt the trials to address this issue,
For agribiotech companies, such ques-
tions are of secondary interest to their hope
thit the trials will absolve herbicide-tolerant
GM crops of the charge that they threaten

| bindiversicy. GM proponents have long

argned the reverse, pointing out thal many
farmers growing conventional crops use a
tange of different herbicides in startling
quantities throughout the growing season—
maize crops in Florida, for instance, can be
spraved up tod0 times,

Weeding out objections
[n theary, the use of broad-spectrum herbi-
cides in conjunction with GM crops engi-

| neered to tolerate their effects should mean

that many fewer sprayings are necded, By
nsing these crops, companies such as indus-
fry-leader Monsante of 5t Louis, Missouri,
argue that farmers can allord 1o wait until
weeds are some 15 centimetres tall hefore
spraving, providing enhanced habitat and
tood for invertebrates and birds The herli-
cide-application protocols devised by Pol-
lock’s steering commuittee for the GM plots
in the farm-scale trials reflect this recom-
mended practice. Fewer sprays should also
slow the emergence of herbicide resistance
in weed species, sav G proponents,

The companies also arpue that the GM
technolomy will allow firmers to avoid tilling
the soil at the beginning of every scason —
o practice that is meant to destroy weeds,
but which is also theught to diminish bip-
diversity by reducing soil moisture and
nutrients, and increasing the risk of erosion.

The British farm-seale trials are not
designed toinvestigate tilling practices, But al
Kansas Stale University, weed scientist Kas-
simal-Khatib is examining this issue in a
much smaller study of soya beans and maize.
This spring, he embarked on a four-vear
viperiment, planting the crops at two sites of
about # hectares each in Kansas, one dry and
the other mere humid. One-thivd of each site
was planted with non-Gh varieties, and
spraved  with a  conventional  herbicide
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Extended cover: Chris Poltock (left) hopes the
trials can be developed to address other farming
issues; a concern echoed by Peter Riley.

regime; the other two-hirds were sown with
glyphosate-tolerant G crops and spraved
with this herbicide when the weeds had
grown to between 5 and 8 centimetres, or
when they had reached 20 contimetres, With-
ineach treatment, the plots were Turther split
in half'to investigate the effects of prior tilling
versus ne tillage.

Bur neither the farm-scale tials nor al-
Khatils experiment can predict what will
happen ence herhicide-tolerant GM crops get
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technology since its introduction four ve;
ago — 95% of the countey’s soya bean on
comsists of herbicide-tolerant GM varieti
Scursani lears that many farmers are spr
ing with herbicide more frequently than re
ommended, “Farmers tend to overcompe
sate,” he says " They see s clean field and th;
thinkitisa very nice result.”

The scientists behind Britain's farm-sc
trials accept that their study canmot answ
all the questions surrounding the ecologi
eftects of herbicide-tolerant GM crops
much less GM technology in general. B
they hope that the principles of experimen
designunderpinning the trials will beused
a mode] Tor investigating these questions-
Plusa host of other issues surrounding Farr
ing practices — on a sufficiently expansi
scale to yield conclusive resulls.

But the dangeris that the controversy su
rounding GM crops o Britain is now
intense that this message will be lost — as
withit the chance lo subject modern farmi
practices to rigorous ecological scrutis
Fwen il the farm-scele trials fail o find G

In opposition; the GM furm trials have met with significant resistance from environment groups,

into the hands of farmers away from the con-
trodled conditions of a field experiment. Expe-
rience with maize engineered to produce an
insectividal protein does notbode well,

[ May, [ehn Obrvcki ab Towa Stale Uni-
viersity in Ames and John Losey of Cornell
University in [thaca, New York, reviewed a
cluster of studies into the use of maize geneti-
cally engineered o carry a gene from the bac-
tevium Sacillus faeringtensts thal encodes
natural insecticide™ Obryckiand Losey con:
cluded that most farmers growing the crops
intheAmerican Midwest were using thesame
amount of chemical insecticide as they had
before the GM maize becameavailable,

Julie: Scursoni, aweed scientist at the Uni-
versity of Buenos Aires, and his colleague
Eduardo Leguizamonat Argentina's Mation-
al University of Rosario in Santa Fe, are now
investigating whether farmers in Argentina
are adopting a similarly aggressive approach
with herbicide-tolerant crops. Argentinian
farmers have enthusiastically embraced GM

crops guilty af harming biodiversity, su
gests Crawley, it will make little difference

public perception, “Activists have so effe
tively demoenized G plants” he savs, “th
lay people now wouldn't belicve a study th
says there is no problem, no matter how w
it has been done.”

Trisha Gara is a sclence writer In Clevetand, Ohio,
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