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Biotech Plants on the
Market

• Agronomic Traits
– Herbicide resistance

• Roundup Ready soybeans, corn, canola
• Liberty Link corn, canola

– Insect resistance
• Yield-Gard (Bt) corn

– Virus resistance
• Freedom II squash
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Legislative Mandates and Benefit vs. 
Risk of Biotechnology Derived 

Events
• United States

Substantial Equivalence
-Toxicity
-Nutritional Content
-Allergenicity

• Europe
Consumer Choice (Perceived Risk)
-Labeling required if threshold above 0.9%
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Grain Market Needs
To distinguish biotech from conventional
crops, the market needs testing techniques
that are:
• accurate
• reliable
• cost-effective
• market compatible

Testing will be combined synergistically
with efficient and reliable IP (Identity 
Preservation) systems
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DNA-Based Testing Issues:
Quantitation

35S and NOS
• Multiple copies
• Units:  % weight, % DNA material
• No recognized reference materials (ie. Herculex)

Event Specific
• Multiple copies
• Units:  % weight, % DNA material
• Cannot distinguish between single events and 

stacked events
• Technology limitations (PCR)
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GIPSA/FGIS’ Mission

“Facilitate the marketing of U.S. grain 
for the benefit of American agriculture.”
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GIPSA Proficiency Program

Voluntary:  National and International  
Participation from 119 organizations

Bi-Annual dissemination of samples
- First:  February 2002
- Next:  October 2005 

6 corn and 3 soybean samples 
- Two new events included

(Herculex, Mon 863)
- Qualitative or Quantitative 
- 0 to 5.0 % (corn) or 0 to 3.0 % (Soy)

Results posted on GIPSA web page
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GIPSA Proficiency Program Results 
April 2005

Organization Capabilities Varied
60 Organizations Participated

-25 Provided Qualitative Only Results
7 reported results for all events

(3 were 100% correct)
-12 Quantitative Only Results

4 reported results for all events
(2 provided acceptable z-scores
for all events)

-23 Both Qualitative and Quantitative
8 reported results for all events

*Participants used a combination of DNA 
and protein based tests
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Data Analysis Event T-25 (Liberty Link)

1.372.022.390.547.821.421.130.250.00.0

-0.071.231.171.184.91.00.80.40.850.0

0.000.000.380.185.000.400.600.150.000.0

-1.701.580.000.721.51.20.50.30.00.0

-2.240.00-0.38-0.360.40.40.40.00.00.0

-0.97-0.40-0.380.003.00.20.40.10.00.0

0.411.58-0.231.945.841.200.440.640.000.0

0.40-0.760.720.600.300.300.00

0.001.19-1.510.725.01.00.10.30.00.0

-0.630.591.141.083.70.70.80.40.00.0

-0.040.00-0.380.004.920.400.400.100.000.0
-1.700.79-1.510.001.50.80.10.10.00.0

-0.780.40-0.761.433.40.60.30.50.00.0

0.342.180.003.585.71.50.51.10.00.0

-0.103.360.381.794.82.10.60.60.00.0

0.920.400.380.006.90.60.60.10.00.0

5.0%0.4%0.5%0.1%5.0%0.4%0.5%0.1%0.0%0.0%
Sample 6Sample 5Sample 4Sample 3Sample 6Sample 5Sample 4Sample 3Sample 2Sample 1

Z-ScoresIndividual Reported Values
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Statistical Analysis T-25 (Liberty Link)

7.822.101.131.100.850.00Max

0.400.200.100.000.000.00Min

Range

-14%121%0%236%NANA
% Relative 

Error

48%57%53%83%400%NARSD

0.480.570.530.834.00NACV

2.060.510.260.280.210.00STD

4.290.880.500.340.050.00Mean

5.000.400.500.100.000.00Actual

151616161615n
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T-25 (Liberty Link)
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Data Analysis Event Mon810
Individual Reported Values                                      Z-Scores

-0.13-1.070.000.300.40.00.100.0

-0.23-1.31-0.900.150.310.000.000.050.0

1.760.240.183.20.90.00.00.10.0

3.421.55-1.805.801.381.050.190.00.0

0.26-1.20-0.180.900.350.260.110.090.0

-0.130.270.000.30.90.00.00.10.0

-0.19-2.141.800.20.00.80.00.20.0

0.191.070.000.81.20.00.00.10.0

-0.150.05-0.720.260.820.000.000.060.0

-0.060.27-1.800.40.90.00.00.00.0

0.00-0.800.000.50.50.00.00.10.0

-1.07-1.800.400.000.000.00

-0.13-0.800.000.30.50.00.00.10.0

-0.13-0.270.000.30.70.00.00.10.0

-0.15-1.07-1.800.270.400.00.000.000.0

-0.13-1.070.000.30.40.00.00.10.0

-0.060.000.000.400.800.000.000.100.0

0.190.000.000.80.80.00.00.10.0

-0.130.000.000.30.80.00.00.10.0

-0.12-1.39-1.800.310.280.00.00.00.0

-0.13-0.540.000.30.60.00.00.10.0

2.772.141.804.81.60.00.00.20.0

-0.19-0.540.000.20.60.00.00.10.0

0.5%0.8%0.1%0.5%0.8%0.0%0.0%0.1%0.0%
Sample 6Sample 5Sample 2Sample 6Sample 5Sample 4Sample 3Sample 2Sample 1
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Statistical Analysis Mon810

5.801.601.050.190.200.00Max
0.150.000.000.000.000.00Min

Range

92%-16%NANA-17%NA
% Relative 

Error

161%55%295%336%67%NARSD
1.610.552.953.360.67NACV
1.550.370.270.050.060.00STD
0.960.680.090.010.080.00Mean
0.50.80.00.00.10.0Actual
222323222322n
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Mon810
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Data Analysis CBH 351
Individual Reported Values                               Z-Scores

-0.68-0.290.00-0.19-0.681.120.320.100.050.030.0

1.610.000.70-0.11-0.292.400.400.200.070.070.0

-1.97-1.08-0.70-0.370.000.40.10.00.00.10.2

0.00-0.720.000.000.001.50.20.10.10.10.0

-0.29-0.43-0.700.07-0.391.340.280.000.120.060.0

0.000.360.000.750.001.50.50.10.30.10.0

2.510.701.871.951.10.20.60.30.0

0.180.362.802.621.951.60.50.50.80.30.0

-1.25-0.720.000.00-0.970.80.20.10.10.00.0

0.000.000.000.000.001.50.40.10.10.10.0

1.5%0.4%0.1%0.1%0.1%1.5%0.4%0.1%0.1%0.1%0.0%

Sample 
6
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5

Sample 
4
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3
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2
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6
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5
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4
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3

Sample 
2
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1
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Statistical Analysis CBH351 

2.401.100.500.800.300.20Max
0.400.100.000.000.000.00Min

Range

-10%0%40%124%16%NA
% Relative 

Error

41%70%102%119%88%316%RSD
0.410.701.021.190.883.16CV
0.560.280.140.270.100.06STD
1.350.400.140.220.120.02Mean
1.50.40.10.10.10.0Actual
91010101010n
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Graph CBH 351
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Data Analysis GA21
Individual Reported Values                               Z-Scores

-0.45-1.58-1.31-0.930.000.020.10.80.030.0

-0.171.68-0.46-0.14-0.530.000.070.722.230.090.060.0

0.232.903.280.560.670.000.140.958.500.140.20.0

-0.340.00-1.430.000.000.000.040.400.600.100.100.0

1.690.00-0.60-1.41-1.340.000.40.42.00.00.00.0

3.940.00-1.551.41-1.344.360.80.40.40.20.00.4

0.000.00-0.600.000.000.000.10.42.00.10.10.0

0.110.53-0.411.410.270.000.120.502.320.200.120.0

-0.56-1.05-0.66-1.41-1.340.000.00.21.90.00.00.0

-0.11-0.60-1.41-1.340.382.00.00.0

0.28-1.580.661.410.000.000.150.14.10.20.10.0

0.000.530.001.412.670.000.10.53.00.20.30.0

0.000.00-0.12-1.41-1.340.000.10.42.80.00.00.0

0.00-0.05-0.500.000.000.000.100.392.160.100.100.0

0.00-0.53-0.720.000.000.000.10.31.80.10.10.0

0.000.000.000.000.000.000.10.43.00.10.10.0

0.000.00-0.780.000.000.000.10.41.70.10.10.0

0.00-0.53-0.480.000.000.000.10.32.20.10.10.0

0.00-0.53-0.180.000.000.000.10.32.70.10.10.0

0.000.530.181.411.340.000.10.53.30.20.20.0

0.1%0.4%3.0%0.1%0.1%0.00.1%0.4%3.0%0.1%0.1%0.0%
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6

Sample
5

Sample
4

Sample
3

Sample
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1
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Statistical Analysis GA21

n 19 20 19 20 20 19
Actual 0.0 0.1 0.1 3.0 0.4 0.1
Mean 0.02 0.09 0.11 2.48 0.40 0.14
STD 0.09 0.07 0.07 1.67 0.19 0.18
CV 4.36 0.85 0.66 0.68 0.47 1.23

RSD 436% 85% 66% 68% 47% 123%
% Relative 

Error NA 12% 7% -17% 1% 44%

0.800.958.500.200.300.40Max
0.000.100.400.000.000.00Min

Range
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Graph GA21
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Data Analysis Bt-176
Individual Reported Values                                   Z-Scores

-0.38-1.07-0.030.000.31.00.080.0

-0.64-1.170.050.000.230.950.000.130.0

-0.91-2.07-0.080.20.50.00.10.0

-0.64-1.07-0.170.000.231.000.000.00.0

0.00-0.64-0.050.000.401.200.000.070.0

2.27-1.074.650.01.01.00.02.90.0

0.00-2.340.170.40.40.40.00.20.4

0.000.000.170.00.41.50.00.20.0

1.061.790.200.000.682.340.000.220.0

-0.76-2.13-0.170.00.20.50.00.00.0

3.030.210.660.01.21.60.00.50.0

0.00-0.210.000.401.400.000.10

1.52-0.210.000.00.81.40.00.10.0

-0.38-1.700.000.00.30.70.10.10.0

-0.570.430.020.000.251.70.000.110.0

0.760.64-0.170.00.61.80.00.00.0

-0.19-1.360.020.000.350.860.000.110.0

0.00-1.490.000.00.40.80.00.10.0

0.00-1.070.000.00.41.00.00.10.0

0.00-0.850.000.00.41.10.00.10.0

-0.38-1.070.000.00.31.00.00.10.0

-0.38-1.490.000.00.30.80.00.10.0

0.4%1.5%0.1%0.0%0.4%1.5%0.0%0.1%0.0%

Sample 
5
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6
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5
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4
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3
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1
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Statistical Analysis Bt 176
n 21 22 21 22 22 20

Actual 0.0 0.1 0.0 1.5 0.4 0.0
Mean 0.02 0.24 0.00 1.12 0.44 0.02
STD 0.09 0.60 0.02 0.47 0.26 0.09
CV 4.58 2.47 4.58 0.42 0.60 4.47

RSD 458% 247% 458% 42% 60% 447%
% Relative 

Error NA 144% NA 26% 10% NA

0.401.202.340.102.900.40Max
0.000.160.400.000.000.00Min

Range
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Graph Bt 176
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Data Analysis NK603

0.000.09-0.230.000.005.000.91.10.100.0

0.090.01-0.23-0.08-0.170.005.80.81.10.40.10.0

3.703.883.653.551.000.0039.005.337.902.110.340.0

-0.44-0.34-0.57-0.21-0.170.001.000.400.500.300.060.0

-0.110.51-0.110.21-0.420.004.01.41.30.50.00.0

-0.46-0.34-0.63-0.41-0.423.870.80.40.40.20.00.4

-0.220.00-0.280.003.750.003.00.81.00.41.00.0

0.110.38-0.180.500.000.006.021.241.180.640.100.0

0.00-0.23-0.080.000.801.100.360.10

-0.070.00-0.170.210.000.004.40.81.20.50.10.0

-0.11-0.170.28-0.830.000.004.00.62.00.00.10.0

-0.22-0.26-0.40-0.41-0.420.003.00.50.80.20.00.0

0.030.03-0.260.480.040.005.280.841.040.630.110.0

-0.10-0.17-0.400.620.000.004.10.60.80.70.10.0

-0.030.09-0.230.620.000.004.70.91.10.70.10.0

-0.17-0.09-0.40-0.210.000.003.40.70.80.30.10.0

5.0%0.8%1.5%0.4%0.1%0.05.0%0.8%1.5%0.4%0.1%0.0%

Sample 
6
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2
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6
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5
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Individual Reported Values                         Z-Scores
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Statistical Analysis NK603

39.005.337.902.111.000.40Max
0.800.400.400.000.000.00Min

Range

25%33%-3%33%50%NA
% Relative 

Error

147%110%121%92%162%381%RSD
1.471.101.210.921.623.81CV
9.191.171.760.480.241.00STD
6.231.061.460.530.15.03Mean
5.00.81.50.40.10.0Actual
151615161615n
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Graph NK603
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Data Analysis Herculex (TC1507)
Individual Reported Values                           Z-Scores

-0.600.00-0.180.000.000.650.000.370.000.0

-1.390.00-0.780.000.000.450.000.270.000.0

-1.190.00-1.200.000.00.50.00.20.00.0

-1.593.46-2.413.460.00.40.20.00.00.8

0.000.000.000.000.00.80.00.40.00.0

0.000.000.600.000.00.80.00.50.00.0

-2.380.00-1.800.000.00.20.00.10.00.0

-1.990.00-1.800.000.00.30.00.10.00.0

-0.200.000.120.000.000.750.000.420.000.0

-0.400.00-0.600.000.00.70.00.30.00.0

-0.790.00-0.600.000.00.60.00.30.00.0

0.8%0.0%0.4%0.00.0%0.8%0.0%0.4%0.0%0.0%
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Statistical Analysis Herculex
(TC1507)

0.000.000.000.000.003.46Max
0.000.000.000.00-2.380.00Min

Range

NA-36%NA-38%NANA
% Relative  

Error

NA49%346%68%NA346%RSD
NA0.493.460.68NA3.46CV
0.000.250.060.170.000.23STD
0.000.510.020.250.000.07Mean
0.00.80.00.40.00.0Actual
121212121212n
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Graph Herculex (TC1507)
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Data Analysis Bt-11

0.00-0.86-0.060.130.610.000.32.90.10.10.0

0.00-1.15-0.75-0.27-0.150.000.000.242.290.080.090.0

0.00-1.80-1.270.000.000.000.000.151.800.100.100.0

0.001.44-1.06-1.340.000.000.00.62.00.00.10.0

4.120.00-2.76-1.341.524.240.40.40.40.00.20.4

0.000.00-1.061.343.050.000.00.42.00.20.30.0

0.001.440.000.801.830.000.000.603.000.160.220.0

0.001.440.000.000.460.000.603.000.100.13

0.000.00-0.320.000.000.000.00.42.70.10.10.0

0.00-0.72-1.060.001.520.000.00.32.00.10.20.0

0.001.510.960.400.460.000.000.613.90.130.130.0

0.000.00-0.85-1.34-1.520.000.00.42.20.00.00.0

0.000.58-0.110.530.000.000.000.482.900.140.100.0

0.000.72-1.590.000.000.000.00.51.50.10.10.0

0.001.440.531.340.000.000.00.63.50.20.10.0

0.001.44-0.112.671.520.000.00.62.90.30.20.0

0.000.000.321.340.000.000.00.43.30.20.10.0

0.000.00-0.640.000.000.000.00.42.40.10.10.0

0.0%0.4%3.0%0.1%0.1%0.00.0%0.4%3.0%0.1%0.1%0.0
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Statistical Analysis Bt-11

0.400.614.670.300.300.40Max
0.000.150.400.000.000.00Min

Range

NA12%-13%17%35%NA
% Relative 

Error

412%31%36%64%49%424%RSD
4.120.310.360.640.494.24CV
0.100.140.940.070.070.09STD
0.020.452.600.120.130.02Mean
0.00.43.00.10.10.0Actual
171919191918n
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Graph Bt11
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Data Analysis Mon863
Individual Reported Values                                Z-Scores

0.000.000.000.80.00.100.0

-1.44-0.57-1.020.000.400.000.270.050.0

-1.05-0.22-0.820.000.510.000.350.060.0

1.44-1.760.000.01.20.00.00.10.0

0.000.000.000.00.80.00.40.10.0

-1.08-0.71-2.040.500.000.240.00

0.720.000.000.01.00.00.40.10.0

0.72-0.440.000.01.00.00.30.10.0

1.161.760.410.001.120.000.800.120.0

1.081.322.040.01.10.00.70.20.0

-0.360.000.000.00.70.00.40.10.0

0.8%0.4%0.1%0.0%0.8%0.0%0.4%0.1%0.0%
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Statistical Analysis Mon863

01.200.80.20Max
00.40000Min

Range

NA4%NA-4%-6%NA
% Relative  

Error

NA33%NA59%52%NARSD
NA0.33NA0.590.52NACV
00.2800.230.050STD
00.8300.390.090Mean
00.800.40.10Actual
101111101110n
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Graph Mon863
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USDA’s Role

USDA can facilitate
the marketing of
Biotech and non-
Biotech grains by
improving and
standardizing the
detection methods
for Biotech grains.
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GIPSA’s Role
Is Not

• To approve,
release, or take a
position on the
advantages or
disadvantages of
biotech crops

Is
• To facilitate the fair

and orderly
marketing of grain,
whether biotech,
traditional, or value-
enhanced



The People’s Department

www.usda.gov/gipsa/biotech/biotech.htm



The People’s Department



The People’s Department

Vielen Dank !
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