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1.
Crop:  Soybean

2.
Experimental no. or name:  G03-1187RR 
3. Pedigree and history:  G03-1187RR is a F5-derived line from the cross of G95-346 X ‘H 7242RR’.     G95-346 is a productive, non-glyphosate resistant (i.e., conventional) MG VIII breeding line developed at the Georgia Agricultural Experiment Stations from the cross of G86-1434 X G87-1968.  G86-1434 originated from the cross of D79-6058 X ‘Twiggs’.  D79-6058 has the same parentage as the MG VI cultivar ‘Sharkey’.  G87-1968 originated from the cross of ‘Thomas’ x ‘Gordon’. The glyphosate resistance parent, H 7242RR, is a backcross-derived cultivar from the cross of {[Benning(6)] x [(Resnik(2)-RR) F2]}.


The F2 seed of Resnik(2)-RR was provided to the University of Georgia Research Foundation, Inc. (UGARF) by the Monsanto Company in May 1996 via a research agreement (Monsanto-UGARF RR Agreement).   Resnik is a MG III cultivar developed at Ohio State University.  The donor of the Roundup Ready® (RR) transgene that was initially crossed with Resnik was not disclosed to UGARF in the Monsanto-UGARF RR Agreement.  It can be inferred from the literature that the RR transgene in Resnik(2)RR was derived directly from 40-3-2 or a line derived from 40-3-2 (Padgette, et al., 1995).  The glyphosate resistant line 40-3-2 was developed by transformation of cultivar A5403 with the bacteria 5-enolpyruvylshikimate-3-phosphate synthase enzyme from Agrobacterium sp. strain CP4.  The Monsanto-UGARF RR Agreement requires the use of Roundup herbicide (active compound = glyphosate) in all screening experiments for glyphosate resistance and its application on all seed increases of potential cultivars developed with the RR transgene.   


 The activities leading to the development of G03-1187RR are outlined in Table 1.  The initial cross was made in August 2000.  The early generations were advanced by single-seed descent in Georgia and Puerto Rico.  During the winter of 2001, the F1 plants were grown in the USDA Puerto Rican winter nursery and during the summer of 2001 the F2 generation was grown at the Plant Science Farm located near Athens GA.  The single seed descent method was used in advancing the F3, F4, and F5 seed during the fall of 2001 and the winter of 2002. During the fall of 2003 a single plant row (#1187) was selected and harvested to create the F5 –derived line G03-1187RR. From the F2 to F5 plants were treated with Roundup to eliminate glyphosate susceptible plants.  Additionally, all the plant rows from this population were treated with Roundup. The plants in row #1187 were homogeneous for resistance to Roundup.  During the summer of 2004, G03-1187RR was evaluated in replicated yield plots at two locations in Georgia. In 2005 G03-1187RR was evaluated at three locations in Georgia and one location in North Carolina.  G03-1187RR was advanced to the USDA-ARS Regional Uniform Preliminary Test V11 and grown in four locations during the summer of 2006.   During the summers of 2007 and 2008, G03-1187RR was evaluated in the USDA-ARS Regional Uniform Test VII and the Georgia Performance Test in a total of 31 environments.  In 2007, 90 individual plants were harvested from G03-1187RR.  During the summer of 2008, individual progeny rows of G03-1187RR were grown and the uniform rows were selected and individually harvested. Seed from each row was individually evaluated for phenotypic similarity to G03-1187RR and screened for southern, peanut, and Javanese root-knot nematodes and race 3 of soybean cyst nematode.  Seed from rows that were phenotypically similar to G03-1187RR and resistant to these four nematodes was combined to create breeder seed. The Georgia Seed Development Commission will increase the breeder seed of G03-1187RR during the summer of 2009.
4.
Description of plant material:  G03-1187RR is a late Maturity Group VII (Relative Maturity 7.9), glyphosate-resistant line.  It is similar in maturity to USG 7732nRR (a glyphosate resistant ‘Haskell’) and Pioneer 97M50 (Tables 2, 3, 4, 5, and 6).  It has purple flowers, tawny pubescence, and tan pod walls.  The seed of G03-1187RR is yellow with dull seed coats and black hila. G03-1187RR is resistant to southern, peanut and Javanese root-knot nematodes and race 3 of soybean cyst nematode (Table 7).  It is also resistant to southern stem canker (Table 7).  It is adapted to areas of the southern USA that commonly grow MG VII soybean cultivars and to areas that are known to have or expected to have damaging levels of the southern, peanut, and Javanese root-knot nematodes and race 3 of soybean cyst nematode.  The protein and oil content of G03-1187RR is similar to other commonly grown MG VII cultivars (Table 8).
4. Need for and potential users of plant material:  G03-1187RR has improved seed yield when compared to the existing late MG VII Roundup Ready cultivars. In addition, it possesses resistance to the common root-knot nematodes and race 3 of soybean cyst nematode.  Representatives from AGSouth Genetics, Inc. and Pioneer Hi-Bred International have indicated an interest in licensing G03-1187RR. 
6.
Justification for release: The USDA Crop Reporting Service has reported that over 94% of U.S. soybean acreage was planted Roundup Ready® soybean cultivars in 2008.  In the southeastern USA soybean growers prefer MG VII or MG VIII soybean cultivars.  G03-1187RR is a late MG VII (Relative Maturity 7.9), glyphosate tolerant (Table 9) line with high levels of resistance to southern, peanut, and Javanese root-knot nematodes and race 3 of the soybean cyst nematode (Table 7).  The most commonly grown late MG VII cultivars include H 7242RR, P 97M50, and USG 7732nRR.  These cultivars were developed by the UGA soybean breeding program.  Across 35 environments, G03-1187RR exceeded the yield of USG 7732nRR by 7.5% (3.4 bu/a) (Table 10).   Currently, USG 7732nRR is the only late MG VII Roundup Ready cultivar with resistance to the three primary species of root-knot nematodes.  Both H 7424RR and P 97M50 have resistance to southern and race 3 of soybean cyst nematode, but are highly susceptible to peanut and Javanese root-knot nematodes (Table 7). Based on 12 Georgia tests, G03-1187RR exceeded the yield of P 97M50 by 3.5 bu/a and H 7424RR by 6.4 bu/a.  
The mid-MG VII cultivar (relative maturity 7.4) AGS 758RR possesses the same resistance to root-knot nematodes and soybean cyst nematodes as G03-1187RR.  Although, G03-1187RR did not significantly exceed the yield of earlier maturing AGS 758RR across 31 southern region environments, it did exceed the yield of AGS 758RR by 2.6 bu/a in 12 Georgia environments (Table 10).     
7.
Participating scientists:  Dale Wood, Richard Hussey, and Daniel Phillips
8.
Location(s) at which plant material was developed: College and Georgia
9.
Recommended form of intellectual property protection and royalty: Plant Variety Protection Certificate and assess royalty on each 50 lb. unit of seed.
Cultivar and associate cultivar applications only provide the following information:

10.
Method of propagation:  Seed – The plant rows that were selected to create the initial breeder seed of G03-1187RR were all uniformly resistant to glyphosate at the labeled rates for Roundup Ready® soybeans. The Monsanto Company requires that all seed increases of G03-1187RR receive an application of herbicidal rates of the Roundup herbicide.  In addition, G03-1187RR was not damaged by rates of glyphosate that exceed the labeled rates (Table 9).
11.
Amount of breeder seed stocks available (if applicable):  0.5 bushel
12.
Amount of foundation seed stocks available if applicable: None
13.
Amount of cutting or bud material available for vegetatively propagated material for nursery distribution (if applicable): 

14.
Describe any unusual difficulty anticipated in the production of any class of seed stocks: None
15.
Suggest up to three names for the cultivar, if appropriate: Allow the licensee to determine the name.
16.
Name approved by plant cultivar and germplasm release committee: 

Literature Cited:
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Table 1. Development of G03-1187RR soybean.


Season
Year


Activitiy


Summer  
2000

Cross: G95-346 X H7242RR

Winter     
2001

Grew F1 in USDA Puerto Rico Lighted Winter Nursery

Summer  
2001

Grew F2 at Plant Sciences Farm near Athens GA.

Winter     
2002

Cycle 1: Planted F3 in Monsanto Puerto Rico Winter Nursery                                                                   

Winter
2002

Cycle 2: Planted F4 in Monsanto Puerto Rico Winter Nursery                                                                 Summer 
2002

Planted F5 at Plant Sciences Farm and sprayed with Roundup

Summer 
2003

Grew F5:6 row at Plant Sciences Farm and sprayed with Roundup Summer 
2004

Evaluated G03-1187RR in 2 rep 2 locations yield test 

Summer 
2005

Evaluated G03-1187RR in 3 rep 4 locations yield test 

Summer     2006

Evaluated G03-1187RR in Uniform Preliminary Test (4 locations)

Summer     2007                Evaluated G03-1187RR in Uniform & GA SVT (15 locations)

Summer     2008                Evaluated G03-1187Rr in Uniform & GA SVT (16 locations)

Table 2. Mean performance of G03-1187RR and check cultivars across 4 locations of the 2006 USDA-ARS Regional Preliminary Test VII.

	Strain
	Seed yield 
	Maturity
	Plant height
	Lodging
	Seed weight
	Seed quality

	
	bu/a
	date
	in.
	rating1
	mg/sd
	rating2

	G03-1187RR
	50.8a3
	10-30
	41
	2.0
	151
	1.8

	USG 7732nRR
	46.2a
	10-30
	40
	2.5
	157
	1.8

	Benning (conventional)
	50.5a
	10-27
	39
	2.4
	159
	1.8



1Rating: 1 (all plants erect) to 5 (over 80% of plants prostrate).

2Rating: 1 (very good) to 5 (very poor).

3 Means followed by a different letter are significantly different based on LSD (0.10).
Table 3. Mean performance of G03-1187RR and check cultivars across 9 USDA-ARS Regional Uniform Test VII environments in 2007. 


	Strain
	Seed  yield 
	Maturity
	Plant height
	Lodging
	Seed weight
	Seed quality

	
	bu/a
	date
	in.
	rating1
	mg/sd
	rating2

	G03-1187RR
	 43.8a3
	10-28
	32
	1.2
	140
	1.6

	AGS758RR
	    42.3ab
	10-24
	30
	1.3
	131
	1.9

	USG 7732nRR
	40.6b
	10-28
	34
	1.5
	146
	1.6


1Rating: 1 (all plants erect) to 5 (over 80% of plants prostrate).

2Rating: 1 (very good) to 5 (very poor).

3 Means followed by a different letter are significantly different based on LSD (0.10).
Table 4. Mean performance of G03-1187RR and check cultivars across 10 USDA-ARS Regional Uniform Test VII environments in 2008. 


	Strain
	Seed  yield 
	Maturity
	Plant height
	Lodging
	Seed weight
	Seed quality

	
	bu/a
	date
	in.
	rating1
	mg/sd
	rating2

	G03-1187RR
	 46.1a3
	10-27
	37
	2.1
	150
	2.1

	AGS758RR
	    46.0a
	10-24
	36
	2.2
	143
	2.0

	USG 7732nRR
	44.6a
	10-26
	38
	2.4
	160
	2.0


1Rating: 1 (all plants erect) to 5 (over 80% of plants prostrate).

2Rating: 1 (very good) to 5 (very poor).

3 Means followed by a different letter are significantly different based on LSD (0.10).
Table 5. Mean performance of G03-1187RR and check cultivars across 8 early-planted environments in the 2007 and 2008 Georgia Soybean Performance Tests. 

	
Strain
	Seed yield 
	Maturity*
	Plant height
	Lodging
	Seed weight*
	Seed quality*

	
	bu/a
	date
	in.
	rating1
	mg/sd
	rating2

	G03-1187RR
	 58.0a3
	10/21
	38
	1.8
	154
	1.9

	AGS 7588RR
	55.6ab
	10/17
	36
	1.8
	147
	2.0

	DeKalb H7242RR
	51.6cd
	10/20
	42
	1.9
	148
	1.7

	USG 7732nRR
	51.3cd
	10/20
	38
	2.2
	163
	1.9

	Pioneer 97M50
	54.3bc
	10/20
	38
	2.0
	147
	1.9

	Benning (conventional)
	44.0e
	10/22
	34
	1.7
	145
	1.8

	Haskell (conventional)
	48.4d
	10/20
	37
	2.5
	170
	2.1


1Rating: 1 (all plants erect) to 5 (over 80% of plants prostrate).

2Rating: 1 (very good) to 5 (very poor).

3 Means followed by a different letter are significantly different based on LSD (0.10).

* Means are for five locations of data.

Table 6. Mean performance of G03-1187RR and check cultivars in 4 late-planted environments in the 2007 and 2008 Georgia Soybean Performance Tests. 

	
Strain
	Seed yield 
	Maturity*
	Plant height*
	Lodging
	Seed weight*
	Seed quality*

	
	bu/a
	date
	in.
	rating1
	mg/sd
	rating2

	G03-1187RR
	50.1a3
	10/24
	36
	1.4
	142
	1.2

	AGS 7588RR
	47.1b
	10/20
	33
	1.5
	133
	1.1

	DeKalb H7242RR
	43.7c
	10/22
	36
	1.8
	144
	1.4

	USG 7732nRR
	49.6a
	10/21
	36
	1.6
	154
	1.3

	Pioneer 97M50
	47.0b
	10/23
	34
	1,4
	136
	1.3

	Benning (conventional)
	44.0c
	10/22
	34
	1.7
	145
	1.8

	Haskell (conventional)
	48.3ab
	10/22
	33
	2.2
	165
	1.7


1Rating: 1 (all plants erect) to 5 (over 80% of plants prostrate).

2Rating: 1 (very good) to 5 (very poor).

3 Means followed by a different letter are significantly different based on LSD (0.10).

*Means are for three locations of data.

Table 7. Mean disease ratings of G03-1187RR  and check cultivars for southern, peanut, and Javanese root-knot nematodes, race 3 of soybean cyst nematode (SCN R3)(Day et al. 2007. GAES Res. Rpt. 713 and Day et al. 2008. GAES Res. Rpt. 718) and stem canker.

	Strain
	Southern SVT(07)
	Southern SVT(08)
	Peanut SVT(07)
	Peanut SVT(08)
	Javanese SVT(07)
	Javanese SVT(08)         
	SCN R3        (2 tests)
	Stem canker  (6 tests)       
	Rcs3 gene7

	
	rating1
	rating1
	rating1
	rating1
	rating1
	ratings1
	ratings2
	rating3
	Present

	G03-1187RR
	1.5ab4
	2.3ab4
	2.0b4
	1.5a4
	1.5a4
	1.0a
	R
	0.6a4
	No

	Beninng
	1.3ab
	1.5ab
	4.3c
	3.8bc
	1.5a
	2.0ab
	R
	-
	No

	H 7242RR5
	1.0a
	1.3a
	4.8c
	4.8c
	4.3b
	3.8cd
	R
	0.4a
	No

	USG7732nRR6
	1.5ab
	1.3a
	1.0a
	1.8a
	2.3a
	2.0ab
	S
	0.9a
	No

	Pioneer 97M50
	2.0b
	2.5b
	4.8c
	4.3c
	4.5b
	4.5de
	R
	-
	No

	Gasoy17
	5.0c
	5.0c
	5.0 c
	4.8c
	5.0b
	4.8de
	S
	-
	No

	CNS
	5.0c
	5.0c
	4.5c
	4.8c
	5.0b
	5.0e
	S
	-
	No

	Bossier
	5.0c
	5.0c
	4.3c
	3.3c
	3.0b
	2.8bc
	S
	-
	No

	G81-2057
	-
	-
	-
	-
	-
	-
	-
	6.3c
	No

	Hutton
	-
	-
	-
	-
	-
	-
	-
	3.6b
	No


1Rating: 1 (few galls) to 5 (many galls).  2Reaction: R=resistance and S=susceptible.  3Rating: 0 (0% dead plants) to 9 (90 to 100% dead plants).  4 Means followed by a different letter are significantly different based on LSD (0.05).    5 H 7242 RR = Benning-RR.  6 USG7732nRR = Haskell-RR.  7 Rcs3 gene conditions resistance to all known races of Cercospora sojina (causal organism of frogeye leaf spot) based on DNA markers on LG-J (Mian et al., 1999) and on phenotypic screening for resistance to frogeye leaf spot. 
Table 8. Mean seed protein and seed oil of G03-1187RR and check cultivars in 5 locations of the 2007 USDA-ARS Regional Uniform Test VII. 

	Strain
	Protein (g/kg)
	Oil (g/kg)

	G03-1187RR
	392a1
	217a

	AGS 758RR
	405a
	211a

	USG 7732nRR
	395a 
	215a


1 Means followed by a different letter are significantly different based on LSD (0.10)
Table 9.  Mean seed yield of G03-1187RR from various Roundup Ultra applications across three Georgia locations. These exact treatments are required by Monsanto Company prior to receiving the “RR” designation.   

	Roundup Ultra application1
	North Georgia early planted
	North Georgia

late planted
	South Georgia early planted
	Mean

	
	bu/a
	bu/a
	bu/a
	bu/a

	None
	48.1a2
	41.2a2
	51.4a2
	46.9a2

	V3
	40.4a
	46.1a
	50.5a
	45.7a

	V3+3
	46.3a
	45.5a
	47.0a
	46.3a

	V1, V3+3
	51.4a
	46.9a
	47.8a
	48.7a


1 V3 = 64 oz. of Roundup Ultra applied at the third soybean trifoliolate leaf stage; V3+3 = 64 oz. of Roundup Ultra applied at 3 weeks after the third soybean trifoliolate leaf stage; V1, V3+3 = 32 oz. of Roundup Ultra applied at the first soybean trifoliolate leaf stage followed by 64 oz. of Roundup Ultra applied at 3 weeks after the third soybean trifoliolate leaf stage.
2 Means followed by a different letter are significantly different based on LSD (0.05).
Table 10.  Mean seed yield of G03-1187RR and check cultivars across environments. 


	Strain
	06  UPT (4)1
	07  UT7 (9) 1
	08   UT7 (10)1
	07-08 SVT- E (8) 1
	07-08 SVT-L (4)1               
	Mean

(12)1
	Mean

(31)1
	Mean

(35)1

	
	bu/a
	bu/a
	bu/a
	bu/a
	bu/a
	bu/a
	bu/a
	bu/a

	G03-1187RR
	50.8
	43.8
	46.1
	58.0
	50.1
	55.4a2
	49.0a
	49.2a

	USG7732nRR
	46.2
	40.6
	44.6
	51.3
	49.6
	50.7cd
	45.8b
	45.8b

	AGS758RR
	-
	42.3
	46.0
	55.6
	47.1
	52.8b
	47.5ab
	-

	H7242RR
	-
	-
	-
	51.6
	43.7
	49.0de
	-
	-

	P 97M50
	-
	-
	-
	54.3
	47.0
	51.9bc
	-
	-

	Benning3
	-
	-
	-
	44.0
	44.0
	44.0f
	-
	-

	Haskell3 
	-
	-
	-
	48.4
	48.3
	48.4e
	-
	-


1Number of environments in each mean.
2Means followed by a different letter within a column are significantly different based on an LSD(0.10).

3Conventional (non-Roundup Ready) cultivar.

