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Figure 4. Land converted to arable and permanent cropland, in a time axis from 1700 to now, in million
hectares (FAOSTAT, 2003)
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Figure 7: Diminishing returns of fertilizer application imply that further applications may not be as effective at increasing
vields. a, Trends in average global cereal yields; b, trends in the nitrogen-fertilization efficiency of crop production
(annual global cereal production divided by annual global application of nitrogen fertilizer) (FACSTAT, 2003)
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FIGURE 1. Plot layout and treatment allocation.
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FIGURE 3. Shannon diversity indices of soill dwelling taxa per trap collected with the pitfall traps
throughout the sampling season: (@) untransformed corn (control); (%) Bt-corn; (&)
untransformed corn treated with Delfin; (m) untransformed corn treated with Karate Xpress;
Day 0, spray day. No statistically significant differences between treatments were observed
(Tukey test, P=0.05).
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Contributions to Principal Response Curves for the 14 taxa contributing strongest to the PRC:

FIGURE 4. Principal response curve analysis for soil dwelling organinsms: zero line of the y-axis=

untransformed corn (control); (%) Bt-corn; ( 4 ) untransformed corn treated with Delfin: (m)
untransformed corn treated with Karate Xpress; Day 0, spray day. ‘slahsmally sgnificant
treatment effects when compared to umlml are circled (goodness of fit R*=0.74, goodness of
prediction Crossvahidation/Jacknife R =062).



Contributions to Principal Response Curves for the 14 taxa contributing strongest to the PRC:

Taxa Contribution to PRC
Diplopoda +0.2163
Sminthuridae (Collembola) -0.2121
Entomobryvoidea (Collembola) —0.1864
Phalangiuvm opifio (Opiliones: Phalangiinae) + 0.1450
Harpalus rufipes (Coleoptera: Carabidac) —0.0910
Acari —0.0881
FPrevostichus melanarius (Coleoptera: Carabidaeg) + 0.0689
Harpalus aeneus (Coleoptera: Carabidae) —0.0679
COedothorax apicatus (Araneae: Linyphiidae) + 0.0642
Elateridae (Coleoptera) ~.0548
Chilopoda +0.0510
Poecilus cupreus (Coleoptera: Carabidae) —0.0427
Linyphiidae juvenile { Araneag) —0.0261
[sopoda -0.0227
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FIGURE 5. Population density of Phalangium opifio (Opiliones: Phalanginae). Plotted are the geometric
means of abundance +1 per trap against time: (@) untransformed corn (control); (%) Bt-corn;
( &) untransformed corn treated with Delfin; (m) untransformed corn treated with Karate
Xpress; Day (0, spray day. No statistically significant differences between treatments and the
control were observed (Tukey test, P=(0.05).



Geometric Mean of Abundance +1

FIGURE 6. Population density of Alopecosa sp. (Araneae: Lycosidae). Plotted are the geometne means of
abundance +1 per trap agamst time: (@) untransformed corn (control); (%) Bt-corn; ( &)
untransformed corn treated with Delfin; (m) untransformed corn treated with Karate Xpress;
Day 0, spray day. No statistically sigmficant differences between treatments and the control were
observed (Tukey test, P= 0.05).
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FIGURE 7. Shannon diversity indices of taxa recorded on corn plants throughout the sampling scason: (@)
untransformed corn (control); (%) Bt-corn; (4 ) untransformed corn treated with Delfin; (m)
untransformed corn treated with Karate Xpress; Day (0, spray day. No statstically significant
differences between treatments and the control were observed (Tukey test, P =0.05).
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FIGURE 9. Population density of Orius sp. (Heteroptera: Anthocoridae). Plotted are the geometric means
of abundance +1 per trap agamst time: (@) untransformed corn (control); (%) Bt-corn; ( &)
untransformed corn treated with Delfin; (m) untransformed corn treated with Karate Xpress;
Day 0, spray day. Statistically significant treatment effects when compared to control are arcled
(Tukey test, P < 0.05).
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FIGURE 10. Population density of Rhopalosiphion maidis (Homoptera: Aphididae). Plotted are the
geometric means of abundance +1 per trap agamst time: (@) untransformed corn (control);
(%) Bt-corn; ( &) untransformed corn treated with Delfin; (m) untransformed corn treated with
Karate Xpress; Day 0, spray day. Statistically significant treatment effects when compared to
control are circled (Tukey test, P < (.05).
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Only the Lepidoptera were reduced due to significantly lower counts ol the target pests
Heliothis  spp., Trichoplusia ni (Lepidoptera: Noctwmdae) and  Psewdoplusia  includens
( Lepndoptera: Noctuidae). A further held tnal wath transgemc cotton expressing CrvlAb
showed no reduced abundance ol spiders, predatory bugs or predatory beetles, but the study
was carried out on a very small scale with just 200 transgemc plants (Fitt er al, 1994).



Figure 25:Monarch Butterfly, Missouri Botanical Garden, September 2003, photo K Ammann
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Figure 2§; Survival curves for monarch larvae placed in and near B and non-B1 com fields. (a) lowa. (D) New York.
The survival curves of larvae pooled over the three Bt corn sites wers not significantly different from thoss in non-Bt
(Fig. 13a). In Mew York, trends in survivorship were also statistically the same for cohorts of larvae feeding for

22 days on milkweeds in Bt and non-Bt fields (Fig. 13b). (Stanley-Horn et al, 2001)
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Figure 21: Conceptual model of components of nsk assessment of the impact of Bf corn pollen on populaftions of
the monarch butterfly. (Sears et al, 2001a)
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Journal
of
Insect

Physiology

Joumal of Insect Physiology 50 (2004) 175-183

www.elsevier.com/locate, jinsphys

Bacillus thuringiensis toxin (CrylAb) has no direct effect on larvae
of the green lacewing Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae)

Jorg Romeis *, Anna Dutton, Franz Bigler
Swiss Federal Research Station for Agroecology and Agriculture (FAL), Reckenholzstr. 191, 8046 Zurich, Switzerland

Received 14 July 2003; received in revised form 7 October 2003; accepted 6 November 2003
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Fig. 1. Mean longevity (£8E) of first instar C. carnea fed with dif-
ferent concentrations of the Cryl Ab toxin dissolved 1n a 2 M sucrose
solution (n= 57—60 per treatment).
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Figure 27: Density of Gastrophysa palygani larvae, flea beetle larvae and Phyliotreta nemorum in the traditional [T)
fodder beat plot, RR100 plot and RES0 plot at Skejby. Bars indicate standard error of means. (Elmegaard &
Pedersen, 2001)
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Figure 9. Conservation Tilage Adoption in the U.5. {1980 - 2002)
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Figure 8: Tillage System versus Fuel Consumption per Acre (Fawcett & Towery, 2002) (Fig. 9-12)
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Rape Maize Beet Potato
Crop

Figure 28: The performance of conventional (blug) and transgenic (red) crops in natural habitats. Survival is the fraction
of seeds sown (or tubers planted in the case of potato) that produce mature plants at the end of the first growing
season. Error bars, 15.e. Data are averaged over habitats and replicates within habitat. In no case did populations of
either conventional or transgenic plants increase, and transgenic plants never persisted significantly longer than
conventional plants. Al populations of maize, rape and sugar beel were extinct at all sites within 4 years of sowing.
Potato still survives at one site, 10 years after planting, but the survivors are all conventional. (Crawley et al., 2001)
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ABC FSE Strategy Planning Meeting
Scientific Steering Committee (SSC) publishes results of at RI 16th
open meeting + Philosophical Transactions of Royal Society. (8 (1.30pm -
papers) 1 paper not accepted. Crop by crop summary on day '5 rﬁ:)
of publication P

. o . 28th (6.30
2nd open meeting of SSC at Royal Institution (evening) 5150 - G2
Deadline for evidence to ACRE secretariat 16th
SSC submits advice to Ministers 16th
FSE Audit Committee 17th
ACRE open meeting, London (Jules Pretty)
ACRE open meeting, Edinburgh (Jules Pretty) 4th
ACRE advice to Government on FSE ? December

First product undergoing 2001/18 review will reach endpoint.
EU wote required

Winter oilseed rape results | Q3

Q1

DEFRA: www.defra.gov.uk/environment/gm/fse/index.htm *work conducted by The Centre for EC0|Ogy
ACRE: www.defra.gov.uk/environment/acre/index.htm
Hydrology, Rothamsted Research, SCRI
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Figure 1. Field layout for arthropod pitfall and gastropod
refuge trapping. Schematic diagram of a field showing
locations of pitfall traps. This diagram 1s for an 1dealized
geometry of the split-field design. Traps are placed at
positions 2, 8 and 32 m from the edge of the crop along
transects 1, 5, 7 and 12. Pitfall and refuge traps are offset
0.5 m and 3.5 m, respectively, from the centre line of these
transects. The grev shaded area represents the crop, circles
represent pirfall traps, triangles represent refuge traps and
the numbered black lines show the transects in the crop.
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logit(p)

p=10.05

—0.176 —0.079 0 0.079 0.176

estimated treatment effect, d

Figure 2. Relationship between randomization probability
and estimated treatment effect, d (d= log R), for Collembola
at various times during the season. Filled circles, toral
Collembola, Entomobryvidae and Isotomidae; open circles,
Sminthuridae and Poduridae. Symbols to the right of d=0
denote occasions when the abundance in GMHT half-fields
exceeded that in conventional half-fields; svmbols below the
line p=0.05 denote occasions when the test of Hy, was

significant. Samples were combined from pitfall traps and
Wortis suction.
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Figure 1. Number of spring oilseed rape half-fields in flower
at two-week periods from March to September (dashed line,
conventional; solid line, GMHT), and geometric mean
number of pollinators sampled in June, July and August
from four 50 m transects per half-field (open bars,
conventional; grey bars, GMHT).
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Figure 33: Mean abundance of total pre-harvest weeds and herbicide use. Consistent treatment effects from Table 2,
ilustrated here by mean abundance of total pre-harvest weads in FSE fodder-maize per GMHT (3guare symbol) or
conventional (round symbols half-fields, and treated either with pre-emergence herbicide plus possible postemergence
application(s) (filled symboals, E) or with post-emergence herbicide only {open symbols, E ). Hatched symbol represents
the mean o the three conventional regimes AE , AE and AE: that is, all those other than atrazine applied pre-
emergence. Numbers in brackets dencte N, the number of half-fields. Bar represents 85% confidence interval for each
mean.
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Soil Biology &
Biochemistry

PERGAMON Soil Biology & Biochemistry 33 (2001) 1225-1230

www.elsevier.com/locate/sollbio

Bacillus thuringiensis (Bt) toxin released from root exudates and biomass
of Bt corn has no apparent effect on earthworms, nematodes, protozoa,
bacteria, and fungi in soil

D. Saxena, G. Stotzky™

Laboratory of Microbial Ecology, Department of Biology, New York University, New York, NY 100K)3, USA

Received 14 August 2000; received in revised form 24 November 2000; accepted 23 January 2001




COMMUNITY AND ECOSYSTEM ECOLOGY

No Detection of CrylAc Protein in Soil After Multiple Years of
Transgenic Bt Cotton (Bollgard) Use

GRAHAM HEAD, JAMES B. SURBER, JON A. WATSON, JOHN W. MARTIN, aND JIAN ]J. DUAN !
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