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Study title:

Pollen Flow Study on transgenic cotton Expressing CrylA (¢) & Cry2A(b) gene (BGII) at Three
Locations

Objective:

To evaluate cross- pollmat:on between BGII and non-BGII cotton in the presence of Honeybee
pollination agents.

Stady Conducted at :

1. Maharashtra Hybrid Seeds Co. Ltd., Jamwadi Farm, Jalna (Survey No. 198, Taluka Jalna,

District Jalna, Maharash
2. DPPL Farm, Anandnagar (Survey No. 58 & 61, Mandal-Bodhan, Dist- Nizamabad, A.P.} w
3. Mahyco R & D Farm (Meena winery) Village: Kavvaguda, Mandal: Shamshabad, Dist:
4. Rangareddy.S.No.446 and 447.

Duration of study:

1. 22" July,2002 to 02" February, 2003
2. 25" July,2002 to 15" February, 2003
3. 24" July,2002 to 08" February, 2003

Methods:

A. The approved protocol for this study is given in Annexure I-A for Jamwadi and
Shamshabad locations. Transgenic BGH cotton, homozygous for the two loci was planted in
a central plot measuring 20 m X 20 m, surrounded by non-transgenic cotton in 5 m X 5 m
blocks in all four directions, starting from 1 meter to 55 meters from the central plot. Each of
these blocks were composed of 5 rows, 1 meter apart. The BGII cotton line planted in the
central plot had a visible genetic-marker, i.e., normal leaf, while the non-transgenic pollen trap
plants were of okra leaf phenotype. This arrangement was incorporated in the experiment in
order to be able to. score cross-pollination events in a grow-out-test of the seeds from the
pollen trap plants. A 50 meter isolation distance was maintained for this plot.

B. A second approved protocol (Annexure I-B) was adopted for DPPL, Nizamabad
location. Transgenic BGH cotton, homozygous for the two BGII loci was planted in a central
piot-measuring 20 m X 20 m, surrounded by non-transgenic cotton planted in concentric rows.
Immediately adjacent to, i.e. Im to 5 m from the transgenic BGII block, there will be 3
concentric I m apart rows planted with non transgenic line having okra leaf character. These
five rows are indicated in the enclosed schematic: design by solid gray fill. Additionally at a
distance of 10 m to 50 m from the central transgenic block 9 concentric 5 m apart rows were
grown with the same okra leaf type non transgemc cotton in accordance with the schematic
desxgn of the piotenclosed L - :
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To facilitate cross pollination, four honey bee hives containing active colonies were placed in
. the four corners of the central transgenic cotton plot. Photographs of the plot taken from all
' four directions are given in Figures 1 to 4.

'Figure I: View towards North East of the Figure 2: View towards North West of the

pollen flow experimental field pollen flow experimental
(Shamshabad) field (Shamshabad)

Fi-gu_ré 3: View towards South East of the Figure 4: View towards South West side
' of pollen flow experimental field the pollen flow experimental
{Shamshabad) field (Shamshabad)
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Honey bee activity was periodically monitored to ensure the presence of adequate numbers of the
cross-pollinatos insect. Figures 5 and 6 show honey bees visiting the transgenic plot and the non-
transgenic plot respectively.

Figure 5: Honeybee visitiﬁé BGII Cotton plant Figure 6: Hdneybee visiting okra leaf
(Normal Leaf) in the central plot plant in a pollen trap block

Weather data was periodically recorded at the experimental site. Monthly averages of weather data
for Jamwadi location is given in Annexure I1.

Seed Sample Co'ne'étio:i .

A, Jamwadl and Shamshabad locatlons Seeds were co}lected scperately from each row of the
first block; i.e: 1 meter to'5 meters  distance from the BGII cotton plot and as single buiks
from each of the distal *(second to the eleventh) blocks. Three random samples were drawn
from each of the above collected seed Iots.: Thus there were 60 samples (15 per block X 4
directions) for the first set of blocks: and ‘another 120 samples (3 per block X 10 blocks X 4
dxrectxons) for the second to eleventh set of blocks." These sample lots were subjected. to a
'grow—out -test for: scormg semi- okra leaf type plants. - Also a polymerase chain reaction (PCR)
analysxs was done on: ‘these sample lots, - to detect _presence of the BGIL (cry]Ac & cry2Ab
genes) in the progeny of : the pollen trap plants.

B. DPPL location : Each row from all four directions were harvested separately as Individual
bulks and'seed samples were drawn from each bulk. Each sample was tested for the assessment
of pollen flow by grow out test (GOT) and BGII contamination by PCR.

Grow-out test :

Fifty seeds per sample were planted in a row and the seedlings were allowed to grow and the
number of semi-okra plants that were seen in each row were counted. This gave an indication of
cross pollination from the normal leaf transgenic BGII cotton plot to the okra-leaf non-transgenic
pollen trap blocks.

The grow out test (GOT) was performed at the Mahyco R & D Kalegaon farm. Each sample
population was planted in a single row. Thus a total of 180 rows were planted with 50 seedlings in
each.




PCR analysis :

20 seeds per sample were germinated and the pooled DNA from the same was extracted.
Polymerase chain reaction was performed with primers specific to the Bt crylAc & cry2Ab genes.

The nucleotide sequence of the primers used for the crylAc gene detection were:
5 GCC AATGCCTCG TGA TTG TTC TCT GC 3' (forward primer)
5 GAT TTG CGA GGC TGG CCA GCT CCA CG 3' (reverse primer)

The nucleotide sequence of the primers used for the cry2Ab gene detection were:-
5" -CGG TGT CAT CTA TGT TAC TAG ATC- 3’ (forward primer)
5"~TCT TCT TTC TAT AGT GGT CTC CC -3’ (reverse primer)

As a positive control, a known BGII positive cotton plant DNA mixed 1:20 with non- transgenic
cotton plant DNA, was used in PCR with the same primers as the other samples. The PCR products
were run in a 1% agarose gel stained with ethidium bromide and the images of the gels were
recorded in a computerised gel-image documentation system. The expected amplified fragments of
the crylAc and cry2Ab genes are 260 bp in length.The negative control in this case was non-
transgenic cotton DNA. '

Results: |

The result of the grow-out-test for all the three locations are summarized in Table No.lA to 1C,
and the result of the PCR analysis are shown as gel-image documents in Annexure-III and the
same is summarized in Table No. 2A to 2C. Events of cross-pollination for both cry/Ac and
cry2Ab gene were detected up to the third block, 1.e., a distance of 15 meters, both by the grow-out-
test-and pooled sample PCR. The data of the latter by and large corroborated those of the former,
giving credence to the sampling procedure adopted in this study.



The extent of cross poliination observed, from the BGII-cotton plot to the non-BGII cotton, ranged
from averaged 0 to 2.66 % in any given row within the first 5 meters of the transgenic plot. For
individual samples of 50 seeds, the range varied from O to as high as 4 %. The cross-pollination
frequencies for the 6 to 10 meter block ranged from 0 (Jamwadi and DPPL ) to 4 % (Shamshabad)
for a given block, while the average for all four blocks at Shamshabad at this distance interval was
0.33% In the third block, ie., 11 to 15 meters, the average cross pollination recorded for this
distance interval was O. 33% at Shamshabad alone, the range being from 0 to 1.33 % for individual
blocks. :

Conclusions and Discussion :

Both the grow-out test and the PCR test on the progeny samples drawn randomly from the pollen-
trap blocks, indicate a detectable level of pollen flow from the central transgenic plot upto Block 3
(Shamshabad location) of the experiment. While there are differences in the observed cross-
fertilisation events among some of the direction-wise blocks, when comparing the grow-out test
and the PCR test data, the distance limit of detectable dispersal is common in both these cases.
These differences may be attributed to the chance presence of individuals arising out of cross-
fertilisation, in the various samples. The sample size of 50 seeds X 3 samples per distance point
scored, in the case of grow-out test was chosen in order to give a limit of detection approximately
0.67%. This figure is arrived at by applying the formula: 1 event out of 50 X 3 samples, for a
given distance point in a particular direction sampled. All the four directions taken together lowers
the limit of detection to 1 event in 600 individuals sampled, i.c., approximately 0.16%.

Based on this rationale, it may be concluded that in this particular experiment pollen flow from the
transgenic BGII cotton source could be detected upto a distance of 15 meters. Beyond this distance,
instances of pollen flow were not observed, subject to the 1 in 150 samples (0. 66%) limit of
detection for a given direction, or 1 in 600 (0.16%) samples in the case of all four directions taken
together. Within the first 15 meters from the transgenic block, appreciable cross pollination took
place in the first block, i.e., upto 5 meters, where-in an range of 0 to 2.66% was observed in
individual rows. The average out crossing over all three locations noticed for all the four blocks
taken together in the 1 meter to 5 meters distance interval was 3.0%

In the second block i.e between 6 and 10 meters, a reduced range of 0 to 4% cross-pollination
frequency was observed in individual blocks over the three locations. The over all average out
crossing noticed for all the four blocks taken together in the 6 to 10 meters distance interval was
0.11%. In the third block, the range of observed cross pollination frequencies was nil to 0.67% was
observed in individual blocks, while the over all average for all the four blocks taken together in the
11 meter to 15 meters distance interval was 0.11% over all the locations.
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Annexure [-A

Protocol 2

To assess the pollen escape in Cotton containing (BGII) expressing CrylA(c) and Cry2A(b)
gene in open environment by Honey bees.

Objective :

The trial will be conducted to evaluate cross-pollination in between BGII and non-BGII cotton in
presence of Honeybee on pollination agent (Entamophilous).

Locations :

Mahyco farms located at Jalna (Maharashtra) and Shamshabad (Andhra Pradesh)

Materials and Methods :

This experiment will be conducted at two locations namely, Jalna in Maharshtra and Shamshabad,
Andhra Pradesh. A compact block of BGII cotton of normal leaf in the area of 20m x 20 m will be
planted in the center. On four sides of this block at a distance of five meter of each 10 blocks of 5m
x Sm area will be grown with non-BGII cotton of okra leaf type, in accordance with the design of
the plot enclosed. The first four square blocks indicated in the drawing by the letter A, B, C & D
non BGII Cotton of okra leaf shall be planted at a distance of 1 m each in the row extending up to 5
m (5 rows) in each block. To facilitate pollen dispersal four beehives shall be installed and
maintained during the course of experiment. Each block other than the first four blocks adjacent to
the BGII Cotton block will be harvested separately, and seed sample will be drawn from the bulk
of each block. Each drawn sample shall be tested for the assessment and extend of BGII
contamination by PCR and grow out test. There will be another 40 blocks from which seeds would
be sampled and tested. From each block minimum three seed samples be drawn and tested.
Regarding the first four adjacent block seeds from each row will be collected and polled together
during difference times of the full harvesting season. There would be five samples from each
adjacent block representing each row. Three experimental samples from the boll of each row will be
drawn and the extent of cryEA(c) & cry2Ab (BGII) contamination by PCR and grow out tests will
be. conducted. In summary there would be 20 rows in the first four adjacent square block
comprising 60 samiples to be tested and from the remaining 40 square blocks there would be 120
samples which are also to be tested as above. All the experimental information shall be recorded.

QObservations:

Drawn samples shall be tested for the assessment and extent of BGII contamination by PCR and
grow out test. In grow out test, presence of Semi-Okra plants will be indicative of cross pollination
which will subsequently be confirmed by PCR method. The percentage of BGII Contamination will
be determined at minimum and maximum distances.
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Annexure [-B

Protocol- 3

Assessment of polien flow from transgenic BGII Cotton containing CryIA(c) and Cry-2A(b)
genes, in open environment by honey bees.

Objective :

The trial will be conducted to evaluate cross-pollination in between BGII and non-BGII cotton in
presence of Honeybee on pollination agent (Entamophilous).

Locations:

Mahyco farms located at DPPL Nizamabad (Andhra Pradesh)

Materials and Methods :

This experimental protocol will be followed in one location, namely DPPL Nizamabad, Andhra
Pradesh. A compact block of BGII cotton of normal leaf type in the area of 20m x 20m will be
planted in the center. Immediately adjacent to, i.e. Im to 5 m from the transgenic BGII block, there
will be five concentric ! meter apart rows planted ‘with non-transgenic cotton line having Okra Leaf
character. These 5 rows are indicated in the enclosed schematic d381gn by solid gray fill.
Additionally, at a distance of 10 meters to 50 meters from the central transgenic block, 9 concentric
5 meter apart rows will be grown with the same okra leaf type non- transgenic cotton, in accordance
with the schematic design of the plot enclosed. To facilitate pollen dispersal, four beehives shall be
installed at the four corners of the central BGII cotton plot and maintained during the course of
experiment. Bach row from each 4 direction will be harvested separately as individual bulks ‘and

seed sample will be drawn from each bulk. Each drawn sample shall be tested for the assessment of

pollen flow by grow out test (GOT) and . BGII contamination by PCR. Thus there will be 4 x' 14
=54 pools. from the 14 rows from which seeds would be sampled. From each of these row wise
pools, three sample populat;orxs will be drawn and tested for the extent of cross pollination from the

BGII plants by grow. out tests and PCR. In summary there would be 60 samples to be tested from

the'5 proximal rows in the first 5 meters immediately ad]acent square block, and from the remaining
9 distal . rows at a distance of 10 to. 50 meters, there would be a total of 108 samples. All the
experimental information shall be recorded.

Observations:

Drawn samples will be tested for the extent of pollen flow from the central BGII plot by grow out
test; followed by PCR. In the grow. out test, presence of Semi-Okra leaved plants will be indicative
of cross pollination which will subsequently be confirmed by PCR method. The percentage of
pollen flow will be determined for all the tested distances from the BGII cotton plot.”




FIELD LAYOUT (not to scale) PLAN FOR STUDY OF POLLEN
DISPERSAL BY HONEY BEES FROM CRY-X (BGII) COTTON
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Observations :

Drawn samples shall be tested for the assessment and extent of BGII contamination by PCR
and grow out test. In grow out test, presence of Semi-Okra plants will be indicative of cross
pollination which will subsequently be confirmed by PCR method. The percentage of BGIL
Contamination will be determined at minimum and maximum distances.
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ANNEXURE II

Weather Data at Jamwadi Farm During the Pollen Flow Experiment of

Kharif- 2002

Date of Sowing : 22™ July 2002.
Crop Duration :160 days

Month Temperature | Relative Humidity(%) Rainfall {in)
Mini - Maxi
Jung - 02 26.04 -32.41 67.73 9.77
Tuly-02 25.16 - 30.97 69.9 3.13
August-02 24.02 - 27.76 82.42 8.5
September-02 24.05 - 3096 71.6 2.32
October-02 24.22 - 32.03 52.69 2.08
November-02 2042 - 28.79 48.83 (.06
December- 02 15.36 - 28.91 47.23 0.0
January - 03 13.95 - 28.97 46.95 0.0
February - 03 18.49 - 31.02 45.78 0.0
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Study title:

Pollen Flow Study on transgenic cotton Expressing CrylA (¢} & Cry2A(b) gene (BGII) at Three
L.ocations

Objective:

To evaluate cross-pollination between BGI and non-BGII cotton in the presence of Honeybee
pollination agents.

Study Conducted at :

1. Maharashtra Hybrid Seeds Co. Ltd., Jamwadi Farm, Jalna (Survey No. 198, Taluka Jalna,
District Jalna, Maharash

2. DPPL Farm, Anandnagar (Survey No. 58 & 61, Mandal-Bodhan, Dist- Nizamabad, A.P.)

3. Mahyco R & D Farm (Meena winery) Village: Kavvaguda, Mandal: Shamshabad, Dist:

4. Rangareddy.S.No.446 and 447.

Duration of study:

1. 22" July,2002 to 02™ February, 2003
2. 25" July,2002 to 15" February, 2003
3. 24" July,2002 to 08" February, 2003 \

Methods:

A. The approved protocol for this study is given in Annexure I-A for Jamwadi and
Shamshabad locations. Transgenic BGII cotton, homozygous for the two loci was planted in
a central plot measuring 20 m X 20 m, surrounded by non-transgenic cotton in 5 m X 5 m
blocks in all four directions, starting from 1 meter to 55 meters from the central plot. Each of
these blocks were composed of 5 rows, | meter apart. The BGII cotton line planted in the
central plot had a visible genetic marker, i.e., normal leaf, while the non-transgenic polien trap
plants were of okra leaf phenotype. This arrangement was incorporated in the experiment in
order to be able to score cross-pollination events in a grow-out-test of the seeds from the
pollen trap plants. A 50 meter isolation distance was maintained for this plot.

B. A second approved protocol (Annexure I-B) was adopted for DPPL, Nizamabad
location. Transgenic BGII cotton, homozygous for the two BGII loci was planted in a central
plot measuring 20 m X 20 m, surrounded by non-transgenic cotton planted in concentric rows.
Immediately adjacent to, i.e. Im to 5 m from the transgenic BGII block, there will be 5
concentric 1 m apart rows planted with non transgenic line having okra leaf character. These
five rows are indicated in the enclosed schematic design by solid gray fill. Additionally at a
distance of 10 m to 50-m from the central transgenic block 9 concentric 5 m apart rows were
grown with the same okra leaf type non transgenic cotton in accordance with the schematic
design of the plot enclosed. .
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To facilitate cross pollination, four honey bee hives containing active colonies were placed in
the four corners of the central transgenic cotton plot. Photographs of the plot taken from all
four directions are given in Figures | to 4.

Figure 1: View towards North East of the Figure 2: View towards North West of the
pollen flow experimental field pollen flow experimental
(Shamshabad) field (Shamshabad)

Figuré 3: View towards South East of the Figure 4: View towards South West side
~of pollen flow experimental field the pollen flow experimental
(Shamshabad) field (Shamshabad)




Honey bee activity was periodically monitored to ensure the presenc{é of adequate numbers of the
cross-pollinator insect. Figures 5 and 6 show honey bees visiting the transgenic plot and the non-
transgenic plot respectively.

Figure 5: Honeybee visiting BGII Cotton plant | Figufe 6: Honeybee visiting okra leaf
(Normal Leaf) in the central plot plant in a pollen trap block

Weather data was periodically recorded at the experimental site. Monthly averages of weather data
for Jamwadi location is given in Annexure IL.

Seed Sample Collection :

A. Jamwadi and Shamshabad locations : Seeds were collected seperately from each row of the
first block, i.e., 1 meter to 5 meters distance from the BGII cotton plot and as single bulks
from each of the distal (second to the eleventh) blocks. Three random samples were drawn
from each of the above collected seed lots. Thus there were 60 samples (15 per block X 4
directions) for the first set of blocks and another 120 samples (3 per block X 10 blocks X 4
directions) for the second to eleventh set of blocks. These sample lots were subjécted toa
grow-out-test for scoring semi-okra leaf type plants. Also a polymerase chain reaction (PCR)
analysis was done on these sample lots, to detect presence of the BGII (crylAc & cry2Ab

- genes) in the progeny of the pollen trap plants. . _ -

B. DPPL location : Each row from all four directions were harvested separately as Individual
bulks and seed samples were drawn from each bulk. Each samiple was tested for the assessment
of pollen flow by grow out test (GOT) and BGII contamination by PCR.

Grow-out test :

Fifty seeds per sample were planted in a row and the seedlings were allowed to grow and the
number of semi-okra plants that were seen in each row were counted. This gave an indication of
cross pollination from the normal leaf transgenic BGI cotton plot to the okra-leaf non-transgenic
poilen trap blocks.

The grow out test (GOT) was performed at the Mahyco R & D Kalegaon farm. Each sample
population was planted in a single row. Thus a total of 180 rows were planted with 50 seedlings in
each.




PCR analysis :

20 seeds per sample were germinated and the pooled DNA from the same was extracted.
Polymerase chain reaction was performed with primers specific to the Bt cry/Ac & cry2Ab genes.

The nucleotide sequence of the primers used for the cry/Ac gene detection were:
5" GCC AAT GCC TCG TGA TTG TTC TCT GC 3' (forward primer)
5" GAT TTG CGA GGC TGG CCA GCT CCA CG 3' (reverse primer)

The nucleotide sequence of the primers used for the cry2Ab gene detection were:
5" —CGG TGT CAT CTA TGT TAC TAG ATC- 3’ (forward primer)
5 —TCT TCT TTC TAT AGT GGT CTC CC -3’ (reverse primer)

As a positive control, a known BGII positive cotton plant DNA mixed 1:20 with non- transgenic
cotton plant DNA, was used in PCR with the same primers as the other samples. The PCR products
were run in a. 1% agarose gel stained with ethidium bromide and the images of the gels were
recorded in a computerised gel-image documentation system. The expected amplified fragments of
the crylAc and cryZAb genes are 260 bp in length.The negative control in this case was non-
transgenic cotton DNA. ' '

Results:

The result of the grow-outitest for all the three locations are summarized in Table No.lA to 1C,
and the result of the PCR analysis are shown as gel-image documents in Annexure-III and the
same is summarized in Table No. 2A to 2C. Events of cross-pollination for both crylAc and
cry2Ab gene were detected up to the third block, i.e., a distance of 15 meters, both by the grow-out-
test and pooled sample PCR. The data of the latter by and large corroborated those of the former,
giving credence to the sampling procedure adopted in this study.



The extent of cross pollination observed, from the BGlI-cotton plot to the non-BGII cotton, ranged -

from averaged O to 2.66 % in any.given row within the first 5 meters of the transgenic plot. For
individual samples of 50 seeds, the range varied from O to as high as 4 %. The cross-pollination
frequencies for the 6 to 10 meter block ranged from 0 (Jamwadi and DPPL ) to'4 % (Shamshabad)
for a given block, while the average for all four blocks at Shamshabad at this distance interval was
0.33% In the third block, i.e., 11 to 15 meters, the average cross pollination recorded for this
distance interval was 0.33% at Shamshabad alone, the range being from 0 to 1.33 % for individual
blocks. ' C : i

Conclusions and Discussion :

Both the grow-out test and the PCR test on the progeny samples drawn randomly from the pollen-
trap blocks, indicate a detectable level of pollen flow from the central transgenic plot upto Block 3
(Shamshabad location) of the experiment. While there are differences. in the observed cross-
fertilisation events among-some of the direction-wise blocks, when comparing the grow-out test
and the PCR test data, the distance limit of detectable dispersal is common in both these cases.
These differences may be attributed to the chance presence of individuals arising out of cross-
fertilisation, in the various samples. The sample size of 50 seeds X 3 samples per distance point
scored, in the case of grow-out test was chosen in order to give a limit of detection approximately
0.67%. This figure is arrived at by applying the formula: 1 event out of 50 X 3 samples, for a
given distance point in a particular direction sampled. All the four directions taken together lowers
the limit of detection to 1 event in 600 individuals sampled, i.e., approximately 0.16%.

Based on this rationale, it may be concluded that in this particular experiment pollen flow from the
transgenic BGII cotton source could be detected upto a distance of 15 meters. Beyond this distance,
instances of pollen flow were not observed, subject to the 1 in 150 samples (0.66%) limit of
detection for a given direction, or I in 600 (0.16%) samples in the case of all four directions taken
together. Within the first 15 meters from the transgenic block, appreciable cross pollination took
place in the first block, i.e., upto 5 meters, where-in an range of 0 to 2.66% was observed in
individual rows. The average out crossing over all three locations noticed for all the four blocks
taken together in the 1 meter to 5 meters distance interval was 3.0%

In the second block i.e between 6 and 10 meters, a reduced range of O to 4% cross-pollination
frequency was observed in individual blocks over the three locations. The over all average out
crossing noticed for all the four blocks taken together in the 6 to 10 meters distance interval was
0.11%. In the third block, the range of observed cross pollination frequencies was nil to 0.67% was
observed in individual blocks, while the over all average for all the four blocks taken together in the
11 meter to 15 meters distance interval was 0.11% over all the locations.
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Annexure [-A

Protocol 2

To assess the pollen escape in Cotton containing (BGII) expressing CrylA(c) and Cry2A(b)
gene in open environment by Honey bees.

Objective :

The trial will be conducted to evaluate cross-pollination in between BGII and non-BGII cotton in
presence of Honeybee on pollination agent (Entamophilous).

Locations :

Mahyco farms located at Jalna (Maharashtra) and Shamshabad (Andhra Pradesh)

Materials and Methods :

This experiment will be conducted at two locations namely, Jalna in Maharshtra and Shamshabad,
Andhra Pradesh. A compact block of BGII cotton of normal leaf in the area of 20m x 20 m will be
planted in the center. On four sides of this block at a distance of five meter of each 10 blocks of 5m
x 5m area will be grown with non-BGII cotton of okra leaf type, in accordance with the design of
the plot enclosed. The first four square blocks indicated in the drawing by the letter A, B, C & D
non BGII Cotton of okra leaf shall be planted at a distance of 1 m each in the row extending up to 5
m (5 rows) in each block. To facilitate pollen dispersal four. bechives'shall be installed and
maintained during the course of experiment. Each block other than the first four blocks adjacent to
the BGII Cotton block will be harvested separately, and seed sample will be drawn from the bulk
of each block. Each drawn sample shall be tested for the assessment and extend of BGII
contamination by PCR and grow out test. There will be another 40 blocks from which seeds would
be sampled and tested. From each block minimum three seed samples be drawn and tested.
Regarding the first four adjacent block seeds from each row will be collected and polled together
during difference times.of the full harvesting season. There would be five samples from each
adjacent block representing each row. Three experimental samples from the boll of each row will be
drawn and the extent of cryl A(c) & cry2Ab (BGII) contamination by PCR and grow out tests will
be. conducted. In summary there would be 20 rows in the first four adjacent square block
comprising 60 samples to be tested and from the remaining 40 square blocks there would be 120
samples which are also to be tested as above. All the experimental information shall be recorded.

Observations:

Drawn samples shall be tested for the assessment and extent of BGII contamination by PCR and
grow out test: In grow out test, presence of Semi-Okra plants will be indicative of cross pollination
which will subsequently be confirmed by PCR method. The percentage of BGII Contamination will
be determined at minimum and maximum distances.
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Annexure I-B

Protocol- 3

Assessment of polien flow frem transgenic BGII Cotton containing CryIA(c) and Cry-2A(b)
genes, in open environment by honey bees.

Objective :

The trial will be conducted to evaluate cross-pollination in between BGII and non-BGII cotton in
presence of Honeybee on pollination agent (Entamophilous).

Locations:

Mahyco farms located at DPPL Nizamabad (Andhra Pradesh)

Materials and Methods :

This experimental protocol will be followed in one location, namely DPPL Nizamabad, Andhra
Pradesh. A compact block of BGII cotton of normal leaf type in the area of 20m x 20m will be
planted in the center. Immediately adjacent to, i.e. Im to 5 m from the transgenic BGII block, there
will be five concentric 1 meter apart rows planted with non-transgenic cotton line having Okra Leaf
character. These 5 rows are indicated in the enclosed schematic design by solid: gray fill.
Additionally, at a distance of 10 meters to 50 meters from the central transgenic block, 9 concentric
5 meter apart rows will be grown with the same okra leaf type non- transgenic cotton, in accordance
with the schematic design of the plot enclosed. To facilitate pollen dispersal, four bechives shall be
installed at the four corners of the central BGII cotton plot and maintained during the course of
experiment. Each row from each 4 direction will be harvested separately as individual bulks and
seed sample will be drawn from each bulk. Each drawn sample shall be tested for the assessment of
pollen flow by grow out test (GOT) and BGII contamination by PCR. Thus there will be 4 x 14
=54 pools from the 14 rows from which seeds would be sampled. From each of these row wise
pools, three sample populations: will be drawn and tested for the extent of cross pollination from the
BGIL plants by grow out tests and PCR. Tn summary there would be 60 samples to be tested from
the: 5 proximal rows in the first 5 meters immediately adjacent square block, and from the remaining
9 distal rows. at a distance of 10 to 50 meters, there would be a total of 108 samples. All the
experimental information shall be recorded.

Observations:

-Drawn samples. wxii be tested for the extent of pollen flow from the central BGII plot by grow out
test, followed by PCR: In the grow out test, presence of Semi-Okra leaved plants will be indicative
of cross pollination which will subsequently be confirmed by PCR method. The percentage of
pollen flow will be determined for all the tested distances from the BGI{ cotton plot.
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FIELD LAYOUT (not to scale) PLAN FOR STUDY OF POLLEN
DISPERSAL BY HONEY BEES FROM CRY-X (BGII) COTTON

AS PER PROTOCOL 3

Central 20m X 20m plot of Transgenic
BGII cotton Having Normal Leaf

Non-Transgenic Okra-Leaf Cotton Plants Forming 14 Cencentric Pollen-Trap Rows:

Location: Mahyco

farm,

Nos. o 5 are 1 meter apart and

Nos.6tol4 are 5 meter apart

DPPL Nizamabad

Andhra

Pradesh



Observations :

Drawn samples shall be tested for the assessment and extent of BGII contamination by PCR
and grow out test. In grow out test, presence of Semi-Okra plants will be indicative of cross
pollination which will subsequently be confirmed by PCR method. The percentage of BGIL
Contamination will be determined at minimum and maximum distances.

AL
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ANNEXURE I1

Weather Data at Jamwadi Farm During the Pollen Flow Experiment of

Kharif- 2002

Date of Sowing : 22™ July 2002.
Crop Duration :160 days

Month Temperature | Relative Humidity (%) Rainfall (in)
Mini - Maxi
June — 02 26.04 -32.41 67.73 9.77
Huly-02 25.16 - 30.97 69.9 313
August-02 24.02 - 27.76 8242 85
September-02 24.05 - 30.96 71.6 2.32
October-02 24.22 - 3203 52.69 2.08
November-02 2042 - 2879 48.83 0.06
December- 02 1536 - 2891 47.23 0.0
January - 03 1395 - 28.97 46.95 0.0
February - 03 1849 - 31.02 45.78 0.0







ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-1 (CRY 1Ac)

BLOCK A-1 JAMWADI
CONTROL
Mive -ve w 111 % 1/3 211 22 2/3 31 312 33 41 472 413 54 52583

BLOCK B-1 JAMWADI
CONTROL
M +ve-ve witil b 13 21 202 213 3N 2 A3 4N 412 413 51 512 53




ANNEXURE-IHI
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-2 (CRY 1Ac)

BLOCK C-1 JAMWAD!
CONTROL
M tve -ve w 14 ¥ 103 201 202 213 3F1 302 33 41 42 4/3 SN 52 513

BLOCK D-1 JAMWADI
CONTROL
M +ve-vew 101 ¥ 143 201 22 203 31 312 313411 42413 511 512 513




ANNEXURE-IH
POLLEN FLOW EXPERIMENT ,PCR RESULTS
" SHEET-3 (CRY 1Ac)

BLOCK A-2te7 Jamwadi.
CONTROL
I ewe -we w 201202213 3132 33441 413611 582 SIZEI 612 TH 742

BLOCK A-89 Jamwadi
CONTROL

M oeve ve w TIIBITB28E3 91 912513

3




ANNEXURE-IH
POLLEN FLOW EXPERIMENT ,PCR RESULTS

X3

A

SHEET-4 (CRY 1

- Jamwadi

BLOCK B-2-6

CONTROL

[t owe -uwe w 201 202 243 311302 303 411 442 463 51 512 513 611 6/2 63

BLOCK B -7.9 Jamwadi

CONTROL

M eve -ve w P T2 TI3B BI2 81391 $12912




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-5 (CRY 1Ac)

Jamwadi

7

-C?-

BLOCK

CONTROL

we w 201 202283 31 JIAN 4243 BHDI2BI3 61 62 BI3TH TR

e

M

-7 9 Jamwadi

BLOCK C

CONTROL

-ve W T3 811 812 813911 912 83

e

Il




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-6 (CRY 1Ac)

Jamwadi

7

-D2Z2-

BLOCK

CONTROL

e w2l 202 203 301 303 441442 403 501 BI25I3 BF1 662 643 1782

e -

[

-7 .9 Jamwadi

-D

BLOCK
CONTROL

M

e W T3 811 812 812 911 842 93

-t

Ve




ANNEXURE-III
POLLEN FLOW EXPERIMEN{ ,PCR RESULTS
SHEET-1 (CRY 2Ab )

BLOCK A-1 JAMWADI
CONTROL
M +ve -ve w 1A % Y3 2M 202 263 31 3233 41 412 483 51 512 54

BLOCK B-1 JAMWAD!
CONTROL

M +ve-ve wilil & 143 201 242 243 34 32 343 471 442 453 51 512 513




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-2 (CRY 2Ab) '

BLOCK C-1 JAMWADI
COMTROL

M +ve -ve w 1A

va 103 28 202 20331 3R 33 41402813 SIS 505

FItE

BLOCK D-1 JAMWADI
CONTROL

M o+ve -ve w 1H ¥2 103 20 202 23 3M 312 373 41 472 473 51 512 513




ANNEXURE-IH
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-3 (CRY 2Ab)

_ BLOCK A- 2.7 - Jamwadi.
CONTROL
M sve -we w 201202203 31312 33 411443 51152 513611 602 TH 72703

BLOCK A-78 Jamwadi
CONTROL
M sve -ve w 3882813911 9/2903

9




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-4 (CRY 2Ab )

BLOCK B-2 -7 -Jamwadi |
CONTROL

B oewe -ve w201 202 203 32 313441 422 413581512 BI3 BE16I2 B2 7

BLOCK B -7 -9 Jamwadi
CONTROL

M o+ve -ve w TI2 703 81 B2 B3 9H 972 8/3




ANNEXURE-1II
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-5 (CRY 2Ab ) S

BLOCK-C2 -7 -Jamwadi |
CONTROL
I aye ve w 201202203 31 HI T H2 403 511542543 611 BI2 I3 71V T2

BLOCK C -7 9 Jamwadi
CONTROL
M +ve -ve w 73 81 8/28/39/1 812973




ANNEXURE-II
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-6 (CRY 2Ab)

BLOCK -D 2-7 - Jamwadi |
CONTROL
P eye -ve w 200202 213 311 33301 402 463 511582503 611 612 BI3 PIE T2

BLOCK-D —7 .9 Jamwadi
CONTROL
W oege ove W TI3 911 812 813 1 912 93
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Y 13 20 202 203 31 302303 41 472 453 51 51258

)
< -
= 2
—
-
S~ 2 ©
& P =
= =
< 8 @ =
ol & -
= - A
= < -
an = =
w O o
: 2
e
@ —
[an]

WM otve-vew 11 ¥ 13 21 2220330 32313 411 472 413 501 52 513

ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
CONTROL

CONTROL
Il +ve -ve w 14




‘ ANNEXURE-II
POLLEN FLOW EXPERIMENT ,PCR RESULTS
' SHEET-2 (CRY 1Ac)

BLOCK C -1 - Shamshabad
CONTROL
M+ve -ve w A % 1/3 201 202 23 31 32313 41 472 413 511 512513

BLOCK D .1 - Shamshahad
CONTROL
M+ve -ve w 1M Y2 1/3 20 22 243 31 32313 471 402 473 5M 512 513




ANNEXURE-IIT
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-3 (CRY 1Ac)

BLOCK A.26 - Shamshabad
CONTROL
M ave ve v 28 202253 3M 323753 44 472 413 51 52 5136/ B2 653

Higs

BLOCK A-7-11 Shamshabad
CONTROL
M +ve -ve w 7H 712 7/3 52 83 94 912 93104 102 103114 1122

15




72 553 81 652 613

3

- Shamshabad
16

SHEET-4 (CRY 1Ac)

BLOCK B26
ve w 201 212 2/3 31 302 33 48 402 473 &4

BLOCK C-7-11 Shamshabhad

ANNEXURE-HI
POLLEN FLOW EXPERIMENT ,PCR RESULTS
CONTROL

M +ve

CONTROL
M +ve -ve w 7H T2 713 84 82 83 941 92 93 101 10/210/3 1141 1121143




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

s

SHEET-5 (CRY 1Ac)

- Shamshabad

BLOCKC. 2-6

CONTROL
M +ve-ve w 21 202 2/3 31 32 313 441 42 413 5i1 52 513 B/ B2 613

Shamshabad

BLOCK C.7-11

CONTROL

M

812 813 91 912 M3 10£1 102 103 111 1182 $143

-ye w It 72 T3 8A1

4

17




ANNEXTRE-II
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-6 (CRY 1Ac)

BLOCK D- 2-6 -Shamshabad
CONTROL
M +ve -ve w 2M2/22/33H 312 313 4A1 412 4713 5H 542 573 6MER2 B3

BLOCK D -~7 .11 Shamshabad
CONTROL
M eve -ve w T8 72 T3 801 892 993 91T 2 943 1041 102 103 1141 1112 1183




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-1 (CRY 2Ab)

BLOCK A-1 - Shamshabad
CONTROL
M orve -vew 14 Yo 103 28 202 253 3N 302313 41 452 443 51 502 883

BLOCK B-1 Shamshabad
CONTROL
M+ve -ve w 1 ¥ 153 28 242 203 3N 3238 4K 452 413 51 52953




ANNEXURE-11I
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-2 (CRY 2Ab)

BLOCK C -1 - Shamshabad
COMNTROL
M+ve ve w 1F Y% 13 20 202 213 31 312363 41 412 4§13 51 52513

BLOCK D -1 . Shamshabad
CONTROL
M+ve -ve w 1/ %173 21222033

373

20




ANNEXURE-IH
. POLLEN FLOW EXPERIMENT ,PCR RESULTS
’ SHEET-3 (CRY 2Ab }

BLOCK A26 - Shamshabad ]
COMNTROL
W o+ve -ve we 21 202 213 31 32 30341 402 453 511 512 5364 62683

BLOCK A-7-11 Shamshahad
CONTROL
M +ve -ve w M 772 Ti3 862 83 9M 852 93104 102 1043114 11721173




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

I3

SHEET-4 (CRY 2Ab)

- Shamshabad

BLOCK B-26

CONTROL
M +ve -ve w 2M 202 203 3H 342 313 41 472 443 51 52 553 61 612 613

BLOCK B-7-11 Shamshabad

CONTROL

M oeve we w 7 TIZ T G B2 823 91 92 3 10M110/2 1013 THT TH2 1112

22




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-5 (CRY 2Ab )

- Shamshabad

2-6

BLOCK C

CONTROL

14

ve w 201 212 243 3 32 HB 411442 413 521512 513 611 612 63

e

Shamshabad

-1

7

BLOCK C

ONTROL

C
M

-ve W THL 72 TIB BT B2 83 S41 B2 93 10 1002 13 1A 1182 1943

Sy

2357 AWMW

23




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-6 (CRY 2Ab)

- Shamshahad
e w 201202 203 A1 A2 U3 W2 413 51152 513 611612 613

6

2

BLOCK D

CONTROL

[t}

e Y

Shamshabad

-1

-7

BLOCK D

CORNTROL

M

1182 1143

ve w Tt TI2 T3 8 82 813 31 982 9¥3 1021 1082 1023 1 HE

Ve

AR,

-

R

2

e
e

o

e

24




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-1 (CRY 1Ac)

BLOCK A.1 DPPL
CONTROL
Moeveove w 1715 13 21202 203 3132 33 142 43 SN SI253

BLOCK B-1 DPPL
CONTROL

M +ve-ve w i 102 143 211 202 203 311 342 3 411 42 43 511 5i2 513

25




ANNEXURE-IH
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-2 (CRY 1Ac)

-1 DPPL

BLOCK C

CONTROL

M

3

32 3 43 5

211243 3

3

1

12

wve w11

+ye

1 DPPL

BLOCK D

CONTROL

M +ve

-ve wif2 113 201 212 213 3N 32 33 41 442 4i3 51 5i2 513

26




ANNEXURE-IH
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-3 (CRY 1Ac)

BLOCK A-26 DPPL
CONTROL
M eve -ve w 211 202203 31 2 NI4T A2 443 BUBI2EA B ER 613

BLOCK A-7-11 DPPL
CONTROL
P sve ve w TH T2 T3 811 812 813 91 312 93 1041 1012 1013

27




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-4 (CRY 1Ac)

BLOCK B-26 DPPL

CONTROIL.

B ayve -ve w 201 202202 311 32 HIH 412 413 BINGIZ 513 611622 613

BLOCK B-7-11 DPPL
CONTROL
M oave -ve w T T2 W3 BT 2 013 911 912 931001 1002 1023

28




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-5 (CRY 1Ac)

BLOCK - C 26 DPPL

CONTROL

M osye -we w201 22203 3132 34T 42 413 51512503 61642 612

BLOCK C-7-11 DPPL

CONTROL

e w TIY T2 73 BH 862 813 91 H2 913 1041 1012 10i3

we

)

29




ANNEXURE-HI ‘
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-6 (CRY 1Ac) )

BLOCK -D 26 DPPL

CONTROL

P oeve -ve w 21 22203 31 N2 34N 412 403 5L 52 5/3 61672 £13

BLOCK D -7 - 11 DPPL
CONTROL
M we-ve w 71 T2 TR B! 82 B3 911 912 93 1041 1042 103

30




ANNEXURE-HI
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-1 (CRY 2Ab)

BLOCK A-1 DPPL
CONTROL
B ez eve w115 13 201 202 203 31312 33 411 42 43S 5251

BLOCHK B-1 BPPL
CONTROL
M oeve-ve w 171 172 43 201 202 203 31 3233 441402 423 611 512 513




ANNEXURE-IIX
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-2 (CRY 2Ab)

BLOCK C-1 DPPL
COMTROL
Bl eve v w W1 12 N3 200 203 31 N2 33 43 SR

BLOCK D-1 DPPL
CONTROL
P eve -ve w 12 143 201 242 233N W2 U3 U1 42 4351512503

32




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-3 (CRY 2Ab) .

BLOCK A2.6 DPPL

CONTROL

I ave -pe w2i1 202203 3112 33411 42 43 511 B2 53 S11 812613

BLOCK A7-11 BPPL

CONTROL

2 73 BT 8E2 813 81 912 9431001 1042 1063

M sve wve w T

(58]
o




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS

SHEET-4 (CRY 2Ab)

BLOCK B-26 DPPL

CONTROL
M ave -ve w 21 22 213 311 312 33 41 412473 501 512 513 61 6/2 613

BLGCK B-7-11 DPPL

CONTROL

M osve -we W TIT 72 T3 BF1 812 813 911 92 $i3 1001 1042 1083

34




ANNEXURE-HI
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-5 (CRY 2Ab )

BLOCK C .2.6 DPPL
CONTROL
M eve -ve w2t 202 203 31132 W3 H2 43 511502 5I3 §11 6126

BLOCK C -7-11 BPPL
CONTROL
M sve -ve W T T2 T3 81T 812 812 911 912 ST 1041 1042 1043




ANNEXURE-III
POLLEN FLOW EXPERIMENT ,PCR RESULTS
SHEET-6 (CRY 2Ab )

BLOCK D 2-6 DPPL
CONTROL
M eve ve w 201 202 243 31312 3341 412483 511502 53 611 61260

BLOCK D -7-11 DPPL
CONTROL
M ove -ve W 711 T2 TH3 81 882 813 91 912 913 1041 102 1043




Table 1:A

SUMMARY OF POLLEN TRAP GROW-OUT-TEST
(No. of Semi-Okra individuals among the pollen trap progeny samples)
Location :Jamwadi

DIRECTION OF BLOCKS

A (EAST) B (SOUTH) C (WEST) D (NORTH)

Sample No.| 1 2 3 1 2 3 1 A 3 1 2 3

Block No.1 {Row No.1 0 0 0 0 1 0 1 0 0 2 1 0

Row No.2 1 0 0 1 0 1 0 1 0 0 1 0

RowNo.3 | 0 0 1 0 0 0 2 1 1 0 0 1

Row No.4 0 0 0 0 0 0 1 2 1 0 1 0

Row No.5 1 1 0 1 0 0 1 0 0 0 1 0

Block No.2 0 0 0 0 0 0 0 0 0 0 0 0

Block No.3 0 0 0 0 0 0 0 0 0 0 0 0

Block No.4 0 0 0 0 0 0 0 0 0 0 0 0

Block No.5 0 0 0 0 0 0 0 0 0 0 0 0

Block No.6 0 0 0 0 0 0 0 0 0 0 0 Y

Block No.7 0 0 0 0 0 0 0 0 0 0 0 0

Block No.8 0 0 0 0 0 0 0 0 0 0 0 0

“|Block No. 9 . 0 0 0 0 0 0 0 0 0 0 0 0

Block : " 0 0 0 0 0 0 0 0 0 0 0 0
No.10. '

Block- | ' 0 0 0 0 0 0 0 0 0 0 0 0

No.11, '
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Table 1:I3

SUMMARY OF POLLEN TRAP GROW-QUT-TEST
(No. of Semi-Okra individuals among the pollen trap progeny samples)
Location :Shamshabad
DIRECTION OF BLOCKS

A (EAST) B (SOUTH) C (WEST) D (NORTH)
Sample No.j 1 2 3 1 2 3 1 2 3 1 2 3
BlockNod [RowNol | 0] 0 o | 0 ol oo o lol 1] ol 1
RowhNoz | 11 2 1ol o1 olo o 1T Vo] o1
RowNo3 | 0 0 0 0 0 0 0 ¢ 0 0 0 0
RowNod | 21 1 ] 0 tololtol™@ o otoltol 1
RowNos | 11 0 ] o ot 1 14210000 o
Block No.2 010l ol ofolotolololol 2] o
Block No.3 o]lolololololololol 1o 1
Block No4 0ol olotltolololo | o lololol o
Block No.5 olololofololotlo lolo/o /o
Block No.6 o lololololojJololololo ] o
Block Mo.7 T ol olol ol olofolololo o] o
Block No.8 o]l ol ol olofololoflolo o] o
Block No. 9 ol ololololofololoflo /o] o
Block To 1o ] ololololololololo] o
No.10 |
Block - ol 01l otlololololololo o] o
No.1l
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Table }:C

SUMMARY OF POLLEN TRAP GROW-QUT-TEST
(No. of Semi-Okra individuals among the pollen trap progeny samples)
Location :DPPL( Nizamabad)

DIRECTION OF BLOCKS
A (EAST) B (SOUTH) C (WEST) D (NORTH)
Sample No.| 1 2 3 1 2 3 1 2 3 1 2 3
Block No.1 [Row No.1 0 0 0 1 2 0 0 2 0 0 0 1
Row No.2 0 1 0 0 0 0 0 0 0 0 1 0
Row No.3 0 0 0 0 0 0 0 1 0 0 0 1
Row No.4 0 0 1 0 0 0 0| 0 1 0 0 0
Row No.5 0 0 0 0 0 0 0 0 0 0 0 0
Block No.2 0 0 0 0 0 0 0 0 0 0 0 0
Block No.3 0 0 0 0 0 0 0 0 0 0 0 0
Block No.4 0 0 0 0 0 0 0 0 0 0 0 0
Block No.5 0 0 0 0 0 0 0] 0 0 0 0 0
Block No.6 0 0 0 0 0 0 0 0 0 0 0 0
Block No.7 0 0 0 0 {0 0 0 0 0 0 0 0
Block No.8 0 0 0 0 0 0 0 0 0 0 0 0
Block No. 9 0 0 0 0 0 0 0 0 0 0 0 0
Block 0 0 0 0 0 0 0 0 0 0 0 0

INo.10 - _
Block 0 0 0 0 0 0 0 0 0 0 0 0

- No.11
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Summary Resuits of Pollen Trap Progeny PCR

Table 2 A: Jamwadi Location

DIRECTION OF BLOCKS

A (EAST)

B (SOUTH) C (WEST) D (NORTH)

Sample No.| 1 2 3 2 3 1 2 3 1 2 3

Block No.1 |Row No.1 - - - - + — + 43k — + + T

Row No.2 + - - * + + + + - — 47k -

Row No.3 -- -- +%* -- - - + * 1k | gk _ ¥

Row No.4 - - - - - - + +% +% + 4

Row No.5 + + - + - _— + - - _— _—

Block No.2 - -- - - - - - - - _ _— -

Block No.3 - - -- - - - - - - - - +

Block No.4 “— - - - - - . an - — — o

Block No.5 - - - - - - - - - - - —

Block No.6 - - - -- - - - - - - - —

Block No.7 - - - - - — - — - —— - -

Block No.8 - - — — - - — - - - - —

Block No. 9 - - - - - - - - - — - -

Block No.10 g - - - -- - — - - — - --

Block No.11 - - - - -- -- - - -- — - —
NOTE :

(a) + indicates CrylAc positive and * indicates Cry2Ab positive PCR reaction in the pooled DNA of a given

sample

(b) — indicates PCR negative reaction in the pooled DNA of 2 given sample
Number of pollen trap progeny seeds per sample pool=20
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Summary Results of Pollen Trap Progeny PCR
Table 2B: Shamshabad Location

DIRECTION OF BLOCKS

A (EAST) B (SOUTH) C(WEST) D (NORTH)
Sample No.| 1 |~ 2 3 1 2 3 1 2 3 1 2 3
Block No.1 |Row No.1 -- - - - - -- -- - - +x | . Tk
RowNo.2 | + + - -- -- - — - + — - %
RowNo.3 | -- - - - - - - - | - - - -
Row Nod | +*% | +* - - - - - - - - _ +
Row No.5 + - - - + + & — - e - -
Block No.2 - - - - - Y - - - + -
Block Na.3 - - - - - - - e — T " &
Block No.4 - -- -- - - - - - - — — -
Block No.5 - - - - - - - - - - - -
Block No.6 - - -- - - - - _— - —— - -
Block Neo.7 - - - - - - — — - - — i
Block Ne.8 . . - -- - - — o - — — -
Block No. 9 - - - - - - - - - - - -
Block No.10 ' - - - - - - - - - - - —
Block No.11 ‘ - - - -— - -- - - - - - -
INOTE :
(a) + indicates CeylAc positive and * indicates Cry2ZAb positive PCR reaction in the pooled DNA of a given
sample
(b) — indicates PCR negative reaction in the pooled DNA of a given sample
Number of pollen trap progeny seeds per sample pool=20
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Summary Results of Pollen Trap Progeny PCR
Table 2C: DPPL Location

DIRECTION OF BLOCKS

A (EAST) B (SOUTH) C (WEST) D (NORTH)
Sample No.| 1 2 3 1 2 3 1 2 3 1 2 3
Block No.1 {Row No.1 -- - -- + ¥ - -- +* -- -- - +
Row No.2 - + - - - - - - - - + -
RowNo.3 | -- - -- - - -- -- + -- -- - +
Row No.4 -- -- + - - — - - + - - -
RowNo5 | -~ - - -- - -- - - - - - -
Block No.2 -- - - -- - - - - -- -- - -
Block No.3 -- - - -- e - -- -- -- - | - -
Block Nod -- - -- - - - -- - -- -- -- -
Block No.5 -- - - -- - -- -- - - - - -
Block No.6 - - -~ - - -- - - “- - -- -
Block No.7 -- -- -- -- - - -- -- -- - |- --
Block No.8 -- - - - - -- -- - -- - - --
Block No. 9 - - -~ - - -~ -- -- - - -- -
Block No.10 - - - - - -~ -- -- - - - -
Block No.11{ -- -- e - - -- - -- -- - -- -
INOTE :
{a) + indicates CrylAc positive and * indicates Cry2Ab positive PCR reaction in the pooled DNA of a given
Jsample :
_|{b} — indicates PCR negative reaction in the pooled DNA of a given sample
Number of pollen trap progeny seeds per sample pool=20
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