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Study title: K

Transgenic cotton expressing stacked crv/A(c) and cry2A(b) genes (BGH) : Effects on

soil microffora and beneficial and non-target soil organisms.

OchctW‘3 R T o -
The objeclwc of :h:q qtudy is to a';scss lhc safely of' BGII co!lon cxprcssm‘Jr smckcd
crylAf{c) and cry2A(b) genes (BG'H) for sm! orgdnmm espccm![y soil microflora and

non-target insects.

Study conducted by:
Biotechnology R&D, Maharashtra Hybrid Seeds Co. Ltd., Jalna (Maharashtra).

Summary:
An important aspect of the biosafety assessment of genetically modified (transgenic)
plants is to study their impact on soil ccbsy.s:érh.including changes in the plant-associated
microflora. In the described research, evaluation of the cffect of BGII cotton expressing
Bacillus thuringiensis (Bt} stacked crylA{c) and cry2A(b)} genes (BGII) on soil microflora
and soil organisms including earthworm and collembola has been carried out. BGIHI
cotton of seven different hybrids viz., MRC-6160 BGII, MRC-6201 BGII, MRC-6221
BGII MRC-6301 BGII, MRC- 6322 BGII MRC 6326 BGII and MRC-6703 BGII and
thc:r non-bollgard counter pdrt‘-‘. dI‘C bcmg grown for experimental purposes i $ix
B dlffercnt locations (Barwah, Co:mba{ore Lllna Ranebcnnur Vadodra and Waranigal)
5 _"durmcr 200" 03 '\ziECH 62 Bt cotton expressmg crylAc gene, and NHH 44, a popular .'
_'.."'check h'wc bccn mciudcd ds LOHI{‘OIS in these field trials. Sml ';ample<; were collected at

o sct ume pomts from thcse Ioc,allons 1nd wcrc ana!yzed for the !evc!q of BGII protein; and

'-'cffect on mlcroﬂora Effect of BGII cott0n on’ soll mvcrtebmtes mciudmﬂ' collembola

_--_._'and carthworms Wt,re a]qo e\"llmtcd by mon:tormw thcu popum{:on in the experimental

' BGH:"‘ 'md non BGII comrol trc'ztments m thc qudnn{y of the total culturable bacterial

"._'-.:"1nd funml} populanom Earthworms wcrc observcd at’ h!m"_ R'mcbennur‘ Vaciodm anci"_

"3'-'W1ranc{a} Eocatmn :No swmf'umt V‘I!‘l‘llIOIIS in 011 i3 -populdno vere obsuwui-_

'bt.tween BGII 'md non BGII {re'nmcnts Whofc nc:mtodc communmcs extracted from -

--"_'f“clds at d;(fcrem st‘wcs of phmt growth Ther"""wcre no mﬂmhcant differences between- -
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Study title: To assess the aggressiveness and Weediness of BG-IF and Non BG-1I cotton

hybrids

Objective:
To confirm aggressiveness and weediness with regard to BG-II and Non BG-II cotton

hybrids which were approved for RCGM trials during Kharif 2003.

Study conducted by:

Mahyco Ghanewadi Research Farm, Jalna.

Method:

The BG-II and Non BG-II cotton trial plots at Mahyco Ghanewadi Research Farm were
uprooted after Kharif 2003 season and irrigated frequently to alfow germination of any
seeds that might have fallen to the ground after boll bursting. The trial plot will be
maintained in this manner until sowing operations for Kharif 2004 begins i.e. May 25"
2004.Germination data was collected from 3 replications in both BG-I{ and Non BG-II
plots each measuring 43.74 sq.m. Weeds germinated in these plots were identified and

counted.



Data on Aggressiveness and Weediness in BG-1 and BG-H trials :

PLOT NO. AGGRESSIVENESS WEEDINESS
(GERMINATION OF
COTTON SEEDS)
Number of Cotton scedlings Name of Weed Number
R-1 | R-II | R- Mean | R-I [ R-II | R- R-I | R-1I | R-IH
MRC-6160 BG-1T 3 7 4 447 15121 P 2,104 i=2 2=4 =3
Sa] 10=2 10=1
T=} 4=1
t1=1
MRC.6160 Non- BG-11 1 3 9 5.3 2,7 2.5 Wi =3 2=1 it
F=l Xz]
MRC.6201 G- 9 7 [ 1.3 2 AL [ 2= 2al 6=1
al 1422
MRC-6201 Non BGLI i 5 7 167 1.2 4 24 fm2 14=1 2=1
LY i=
MRC-6301 BG-LH (] R 1 7.00 16 N 27 Iat it 2=l
6a2 =32
MRC-6M0FNen BG-H ? 5 2 7.00 2 8 237 2=1 8=1 2=2
=1
MEC-6M26 BG-H 4 4 7 500 Ie2 6.2 5t =] F2al
=2 Za} f=2
MRC-6326 Non BG-T 4 5 7 6.00 Nit 3 2.6 Wi} 5=l 2=2
L=l
MECEI-162 Bt 1 7 1 567 14 28 2 10=1 2= 2=
Bal
Nrahma @ M K 567 HRE Nil 26 =1 bt 2=l
1d=] 61
Bunay 4 2 7 4.3 Nil 10 2.7 Mil 101 2ua2
1=
MHIL34 o7 5 4 3] 1.2 4.18 %1 il 4= 1=l
2t 10=2 R=|

I. Argemone mexicana

2. Parthenium hysterophorus
3. Chenopodium album

4. Solanum nigrum

5. Amaranthus virdis

6. Euphorbia hirta

7. Euphorbia thymifolia




8. Triantherna monogoyna
9. Ageratum conyzoides
10. Datura fastuosa

1f. Cynodon dactylon

12, Corchorus acutangularis
13. Sorghum halpense

4. Celosia argentea

.Conclusion :
From the above results we found that there was no significant differences between BG-11

and Non BG-1I cotton with regard (o aggressiveness as well as wecediness.



Mahyco Boligard 1I™ Cotton

ANNEXURE 5.1(a)

Germination studies conducted by Maharashtra Hybrid Seeds Co. Ltd,
with Bollgard 1II™ cotton hybrids in India






Study title: Germination studies in Mahyco BG-II hybrids.

Objective:
To confirm germination of BG-II hybrids vis a vis its non BG counter parts under

laboratory as well as soit conditions in the Green house.

Study conducted by:

Mahyco Life Sciences Research Center, Dawalwadi, Jalna-431 203.

Duration of study:

5" January 2004 to 27" January 2004

Method:
The germination test was conducted following the " paper towel method”. The crepe used was

having pH of 6.0-7.5. Two hundred seed in 4 replications of 50 seed each have been taken

and spaced uniformly and adequately apart on the moist surface. Two sheets of germination

paper (size-12" x 9") after wetting in water, have been placed on a polythene sheet of size 16" |

x 16" . The whole assembly, along with a polythene sheet cover and a descripttve label inside . _ |

was rolled and tied with rubber bands. The samples were kept under controtled conditions at

25 + 0.5 °C. After 4 days, the first count was taken and final count on 12" day.

During the final count, only normal healthy scedlings were counted. The counts were taken

for all four replications and the percentage of normal seedlings was calculated.



Sr. | BG-II Hybrid Kharif- 03 Category Number of germinated seed Total Per cent seed
No (530 x 4 =200) germinated | germination
seed
R-I | R-II | R-IH{R-IV
[ MRC6201BGS TN (73 '
2 _MRC620ENGIVBC . 44 1 40 | 39 | 45 168
3 MRC-6301 BG-i Trnnsgemc 44 47 45 45 E81
4 IMRC-6301 Non BG- II Non trans cnic 48 43 44 45 180
5 MRCOI26BGIL s I nssonic: 48 48 47 45 i88
6 MREH632EN WB@E%%@ it 46 46 47 45 184
7 MRC-6160 BG-1I 'Franspenic 48 47 47 48 190
8§ IMRC-6160 Non BG-II Non-transgenic 45 44 44 43 176
Mean
Transgenic 183
Mon-transgenic 177
Inference : i
in [laboratory germination test, average germination.

percentage of BG-Il transgenic hybrids was 91.8 per cent and
average germination of non-transgenic hybrids was 88.5 per W
cent. This indicates that there was no substantial difference
between BG-II and Non BG-lI hybrid cotton germination in
laboratory condition.

Sr. Hybrid Category Number of germinated seed Total Per cent seed
No (50 x4 =20 germinated | germination
secd
R-1 | R-H | R-IIT {R-TV
| MRESZEEBGEL (31 42 38 41 45 166
2 MREE620 BG=L SiEnsEeet 39 38 41 44 162
3 MRC-6301 BG-IIL. ransgenic 43 43 42 40 168
4 MRC-6301 Non BG-IE . Non-transgenic 41 38 43 39 161
5 MRE6IZ6 VG il 4 42 42 40 42 166
6 MEES3IZeNe G 3 41 38 42 41 je2
7 MRC-6160 BG-II. - [Frapsgenic 42 43 39 1 41 {635
8 MRC-6160 Non BG-II Non-fransgenic 42 38 37 43 160
....... Mean
Transgenic 166.2
___________________ Non-transgenic o 161.2




Inference :

In green house germination test, average germination
percentage of BG-ll transgenic hybrids was 83.1 per cent and
average germination of non-transgenic hybrids was 80.6 per
cent. This indicates that there was no substantial difference
between BG-ll and Non BG-lI hybrid cotton germination in
green house condition.

Conclusion :
The above germination test results indicate that there is no
substantial difference between Bt and non-Bt hybrid cotton
germination in the laboratory as well as in greenhouse
conditions.
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