
From: Bill Rooney
To: "Deborah Sutherland"
Subject: RE: print job
Date: Tuesday, September 08, 2009 8:55:00 AM
Attachments: Agro642 - TAES Sorghum Breeding Program.ppt
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IMAGE.BMP

If you use the powerpoint, make sure to print handouts (6/page), like the pdf file. 
 
Thanks,
 
bill
 
 
Dr. William L. Rooney
Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee
Texas A&M University
College Station, Texas 77843-2474
979 845 2151 

-----Original Message-----
From: Deborah Sutherland [mailto:DSutherland@ag.tamu.edu] 
Sent: Tuesday, September 08, 2009 8:44 AM
To: Bill L Rooney
Subject: print job

Dr. Rooney,
 
If you will email me the job you sent to Susie, we can print it in color which will make it more
legible.
 
If you can send me the powerpoint I can work with it more, but if you only have the pdf, I will
make it work.
 
Debbie
 
 
      *************************

      *************************
       Debbie Sutherland
       Administrative Coordinator
       Dept. of Soil & Crop Sciences
       TAMU 2474, Rm. 434
       College Station, TX 77843-2474
 
       phone: 979.845.4808   fax: 979.845.0456

mailto:wlr@tamu.edu
mailto:DSutherland@ag.tamu.edu
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Plant Breeding Basics





Create

Genetic

Variability

Selection of Superior Genotypes

Replicated 

Evaluation to Confirm Improvement

Release of Best Genotypes

New Germplasm

TAMU

Sorghum

Breeding







Sorghum bicolor



		Cultivar Types

		Developing Countries: Varieties

		Developed Countries: Hybrids

		Breeding Methodology

		Mostly Pedigree followed by Sterilization and Testcrossing

		Some Population Breeding using Genetic Male Sterility

		Hybridization for Hybrid Seed Production

		Cytoplasmic Male Sterility







TAMU

Sorghum

Breeding







Emphasis - 2009

		Bioenergy  50%

		Biomass

		Sweet

		Grain 40%

		Traditional

		Health Food

		Forage 10%

		Grazing

		Silage



		Emphasis Defined by Funding

		Corporate (70%)

		Ceres

		Chevron

		Public (25%)

		Federal

		State

		Commodity (5%)

		USCP 









TAES Sorghum Breeding Objectives

		Conduct research on the genetic control of agronomically important traits in sorghum

		Train undergraduate and graduate students in plant breeding and genetics

		Release improved germplasm and parental lines to the sorghum breeding industry









TAES Breeding Procedure

Public Research

Private Industry



Exotic 

Sorghum



A/B – Lines

Heterotic Group 1



R – Lines

Heterotic Group 2





Hybrids capture Heterosis

Good Hybrid has 150 % Mid-Parent Heterosis

Improvement of Inbreds also Enhance Hybrids and Heterosis































TAES Sorghum Improvement Program

Both B & R Lines (they are kept separate)

Selected Traits

Plant Color

Grain Color 

Plant Height

Maturity



Drought Tolerance

Yield per se

Exsertion

Disease Resistance

Pest Resistance



P1 x P2

Approximately 125 F1s 

Summer Year 0



F1

Winter Year 0

Self-pollinated



F2

Summer Year 1

College Station, Corpus

Op selections, large popn



F3

Summer Year 2

CS, CC and LB (select)

Op selections, 2 sel/plot



F4

Summer Year 3

CS, CC and LB select rotated

Op selections, 1 sel/plot



F5

Summer Year 4

Grown in CS, CC and LB

TC in CS 

Sel against poors







TAES Sorghum Improvement Program

Both B & R Lines Breeding Plots

01-02 No. of Plots

350

2000 x 2 locations

1500 x 2 locations

700 x 3 locations

Different pedigrees

400 x 3 locations

Same pedigrees

Total

~ 11,000

P1 x P2

Approximately 125 F1s 

Summer Year 0



F1

Winter Year 0

Self-pollinated



F2

Summer Year 1

College Station, Corpus

Op selections, large popn



F3

Summer Year 2

CS, CC and LB (select)

Op selections, 2 sel/plot



F4

Summer Year 3

CS, CC and LB select rotated

Op selections, 1 sel/plot



F5

Summer Year 4

Grown in CS, CC and LB

TC in CS 

Sel against poors







P1 x P2

Approximately 125 F1s 

Summer Year 0

F1

Winter Year 0

Self-pollinated

F2

Summer Year 1

College Station, Corpus

Op selections, large popn

F3

Summer Year 2

CS, CC and LB (select)

Op selections, 2 sel/plot

F4

Summer Year 3

CS, CC and LB select rotated

Op selections, 1 sel/plot

F5

Summer Year 4

Grown in CS, CC and LB

TC in CS 

Sel against poors

TC Hybrids

Summer Year 5

Visual Hybrid Evaluation

Selection based on 

Hybrid Evaluation

Coded R-lines

Winter Year 5

Hybrid TC Increase

More Testers

Advanced Hybrids

Line Observations

Summer Year 6

Comprehensive

Hybrid and 

Line Evaluation

Advanced Hybrids

Line Observations

Summer Year 7

Comprehensive

Hybrid and 

Line Evaluation

Release to 

Seed Companies

TAES Sorghum Improvement Program

R – Line Breeding Scheme







Approximately 125 F1s 

Summer Year 0

Winter Year 0

Self-pollinated

Summer Year 1

College Station, Corpus

Op selections, large popn

Summer Year 2

CS, CC and LB (select)

Op selections, 2 sel/plot

Summer Year 3

CS, CC and LB select rotated

Op selections, 1 sel/plot

Summer Year 4

Grown in CS, CC and LB

TC and Ster Xs in CS 

Sel against poors

P1 x P2

F1

F2

F3

F4

F5

TC Hybrids

Summer Year 5

Visual Hybrid Evaluation

Selection based on 

A3 Hybrid Evaluation

Advanced Hybrids

Line Observations

Summer Year 7

Comprehensive

Hybrid and 

Line Evaluation

Advanced Hybrids

Line Observations

Summer Year 8

Comprehensive

Hybrid and 

Line Evaluation

TAES Sorghum Improvement Program

B – Line Breeding Scheme

BC0 F1

BC1 F1

BC2 F1

BC3 F1

BC4 F1

Summer Year 5

Sterilization Back to B-line

Score Sterility 

Advance Best Pairs

Use same approach in all

Summer Year 7

Advance Best Pairs

TC to R-line testers

Winter Year 5

Summer Year 6

Winter Year 6

Sterilization Back to B-line

Score Sterility 

Advance Best Pairs

TC to R-line testers

BCx F1

Release to 

Seed Companies

Selection on Hybrid and 

Inbred Performance







TC Hybrids

Summer Year 5

Visual Hybrid Evaluation

Selection based on 

Hybrid Evaluation

Coded R-lines

Winter Year 5

Hybrid TC Increase

More Testers

Advanced Hybrids

Line Observations

Summer Year 6

Comprehensive

Hybrid and 

Line Evaluation

Advanced Hybrids

Line Observations

Summer Year 7

Comprehensive

Hybrid and 

Line Evaluation

Release to 

Seed Companies

TAES Sorghum Improvement Program

R (or B) – Hybrid Evaluation Numbers

400 * 1 reps * 3 locs

400 * 1 reps * 5 locs

150 * 3 reps * 5 locs

Total Plots

5,450





































Evaluation and Selection

Locations in Texas











Inbred selection and hybrid evaluation 

Hybrid evaluation 

Cooperative hybrid evaluation 

Winter Nursery 

Region of Subtropical Adaptation

Region of Temperate Adaptation



















Total Numbers - Field

		Breeding Nursery (CC, BE, CS, LB, HW)



~ 11,000 plots (15 acres)

		Advanced Evaluation (all over the place)



Line per se  (~ 2,000 plots) (3 acres)

Hybrids (~ 3,500 plots) (12 acres)

		Research Nursery (WE, CC, BE, CS, LB, HW)



~ 10,000 plots (14 acres)

		Seed Maintenance and Increase (CS, LB)



 ~ 5,000 plots (8 acres)

		Standard Increases and Border (8 acres)



TAMU

Sorghum

Breeding











Total Numbers - Inventory

		Total : 81,468 as of April 1, 2002



Hybrids

Inbred

Research

Breeding

		1992 through 2001 increases

		Must keep accurate weights on standard hybrids and inbred lines as they are used regularly 



TAMU

Sorghum

Breeding











Data Management - Needs

Pedigree Updates (must update automatically)

Inventory Maintenance (keep track seed supply)

Experimental Design and Randomization

Labels – packaging, inventory, harvest

FieldBooks – paper and computer

Statistical Analysis

Maps

TAMU

Sorghum

Breeding











Data Management - Software

		Microsoft Excel

		Maps

		Field Books 

		Data Input

		Pedigree Updating

		Inventory Maintenance

		Experimental Design and Randomization

		Labels

		SAS

		Statistical Analysis



TAMU

Sorghum

Breeding











Data Management - Hardware

		Desktop Computer and Printer

		Laptop Computer

		PDA – Compaq iPAQ 3765



TAMU

Sorghum

Breeding







Breeding

Location 

Files

(for each site)

Fieldbook

PDA

Notes for 

reference

Weight File

Selections

New

Pedigree-Updated 

Inventory

File

Selections

Generate 

Labels

Threshing

Weighing

Labels for

Planting, 

Maps

Combined

Inventory

File









2001 Corpus Annex F3 FieldBook





Sheet1


			PLOT			CODE			SOURCE			PEDIGREE			Sm			Dy			St			Un			Sd			Pl			Gl			GM			Ht			Ex			Lod			LDR			PFS			Ag			Yd			ds			Notes			Sel			Inst			2000 Notes			2000 Notes2			RANGE			ROW


			47			1			99CS188			SURENO			0						1			1			W			T						2			57			0			0						7			7			4			5																		2			59


			48			1			99CS267			SC326-6			0						1			1			W			P						7			34			0			0						6			8			8			7																		2			58


			49			1			99CS268			SC414-12E			0						1			1			W			P						3			41			1			0						2			2			3			3																		2			57


			50						COMM			A2-2*RTX2862			2																																																															2			56


			51			2			00CS8170-1			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			0						1			2			R			T			lb			2			40			1			0						4			5			4			4						2			2			R/W,T/P,2-3sg			RT			2			55


			52			2			00CS8170-2			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			1			e			1			2			R			P						2			43			1			0						4			6			4			5						2			2			D5A4Y4			RT			2			54


			53			2			00CS8170-3			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2																																																												all sht seln			RT			2			53


			54			2			00CS8170-4			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2						e																																																									RT			2			52


			55			2			00CS8021-1			(86EON361*96CD632)-F2			0						1			2			W			T			t			4			44			1			0						5			6			4			5						2			2			WT,  mostly tal			WT			2			51


			56			2			00CS8021-2			(86EON361*96CD632)-F2																																																												selections shor			WT			2			50


			57			2			00CS8021-3			(86EON361*96CD632)-F2																																																												lt. glu, lg. sd			WT			2			49


			58			2			00CS8021-4			(86EON361*96CD632)-F2																																																															WT			2			48


			59			2			00CS8021-5			(86EON361*96CD632)-F2						e																																																									WT			2			47


			60						COMM			A2-2*RTX2862																																																																		2			46


			61			2			00CS8021-6			(86EON361*96CD632)-F2																																																															WT			2			45


			62			2			00CS8021-7			(86EON361*96CD632)-F2																																																															WT			2			44


			63			2			00CS8021-8			(86EON361*96CD632)-F2																																																															WT			2			43


			64			2			00CS8021-9			(86EON361*96CD632)-F2																																																															WT			2			42


			65			2			00CS8021-10			(86EON361*96CD632)-F2			1						1			1			W			T			t			4			41			1			0						3			3			3			3			stn			2			2						WT			2			41


			66			2			00CS8021-11			(86EON361*96CD632)-F2			0						1			1			W			T			t			4			40			2			0						3			3			4			3			stn			2			2						WT			2			40


			67			2			00CS8021-12			(86EON361*96CD632)-F2						e																																																									WT			2			39


			68			2			00CS8021-13			(86EON361*96CD632)-F2																																																															WT			2			38


			69			2			00CS8021-14			(86EON361*96CD632)-F2																																																															WT			2			37


			70						COMM			A2-2*RTX2862			3																																																															2			36


			71			0			00CS8032-1			(86EON361*R9693)-F2																																																												WT, agro good			WT			2			35


			72			0			00CS8032-2			(86EON361*R9693)-F2																																																												seln code 0			WT			2			34


			73			0			00CS8032-3			(86EON361*R9693)-F2																																																															WT			2			33


			74			0			00CS8032-4			(86EON361*R9693)-F2						e																																																									WT			2			32


			75			0			00CS8032-5			(86EON361*R9693)-F2			0						1			1			W			T			st			5			40			1			1			5			3			4			4			4						2			2						WT			2			31


			76			0			00CS8032-6			(86EON361*R9693)-F2			0						1			2			W			T			t			5			41			0			0			2			3			4			4			4			ex. lvs, poor gql			2			2						WT			2			30
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Use the 01CA FieldBook to Generate the Weight File





































Sheet1


			FEMPLOT			FSELNUM			MALEPLOT			MSELNUM			YEARLOC			CODE			WEIGHT


			51			1			0			0			01CA			2			1


			51			2			0			0			01CA			2			1


			52			1			0			0			01CA			2			1


			52			2			0			0			01CA			2			1


			55			1			0			0			01CA			2			1


			55			2			0			0			01CA			2			1
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Sheet1


			PLOT			CODE			SOURCE			PEDIGREE			Sm			Dy			St			Un			Sd			Pl			Gl			GM			Ht			Ex			Lod			LDR			PFS			Ag			Yd			ds			Notes			Sel			Inst


			47			1			99CS188			SURENO			0						1			1			W			T						2			57			0			0						7			7			4			5


			48			1			99CS267			SC326-6			0						1			1			W			P						7			34			0			0						6			8			8			7


			49			1			99CS268			SC414-12E			0						1			1			W			P						3			41			1			0						2			2			3			3


			50						COMM			A2-2*RTX2862			2


			51			2			00CS8170-1			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			0						1			2			R			T			lb			2			40			1			0						4			5			4			4						2			2


			52			2			00CS8170-2			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			1			e			1			2			R			P						2			43			1			0						4			6			4			5						2			2


			53			2			00CS8170-3			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


			54			2			00CS8170-4			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2						e


			55			2			00CS8021-1			(86EON361*96CD632)-F2			0						1			2			W			T			t			4			44			1			0						5			6			4			5						2			2


			56			2			00CS8021-2			(86EON361*96CD632)-F2
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Use the LOC01CA and WHT01CA Files to Generate INV01CA

in Agrobase

LOC01CA

WHT01CA

INV01CA





Sheet1


			PLOT			CODE			SOURCE			PEDIGREE			Sm			Dy			St			Un			Sd			Pl			Gl			GM			Ht			Ex			Lod			LDR			PFS			Ag			Yd			ds			Notes			Sel			Inst			2000 Notes			2000 Notes2			RANGE			ROW


			PLOT			CODE			SOURCE			PEDIGREE			Sm			Dy			St			Un			Sd			Pl			Gl			GM			Ht			Ex			Lod			LDR			PFS			Ag			Yd			ds			Notes			Sel			Inst			2000 Notes			2000 Notes2			RANGE			ROW


			1			1			99CS211			R.TAM428			0						2			1			W			P						3			41			1			1						3			3			5			5																		1			14


			2			1			BOTT49			RTx430			0						1			1			W			P						6			40			0			0						4			4			6			6																		1			15


			3			1			99CS252			R.TX7078			0			e			1			1			R			P						5			43			4			1						4			4			5			5																		1			16


			4			1			97CS178			Tx7000			0			e			2			1			R			P						5			44			4			2						4			5			6			6																		1			17


			5			1			BOTT54			Tx2536			0						1			1			W			P						7			43			2			0						3			4			4			4																		1			18


			6			1			BOTT64			Tx2737			0						1			1			W			P						6			38			2			0						2			3			3			3																		1			19


			7			1			99CS222			R.TX2817			1						1			1			W			P						3			36			1			0						8			7			7			7																		1			20


			8			1			BOTT87			Tx2783			0						1			1			R			P						3			33			0			0						7			6			7			7																		1			21


			9			1			BOTT67			Tx2862			2						1			1			R			P						4			34			2			0						6			6			7			6																		1			22


			10						COMM			A2-2*RTX2862			2																																																															1			23


			11			1			BOTT79			Tx2903			0						1			1			R			T						3			37			1			0						4			3			5			5																		1			24


			12			1			BOTT82			Tx2907			0						1			1			W			T			sn			4			35			1			0						6			6			6			6																		1			25


			13			1			BOTT62			RTx436			0						1			1			W			T			st			3			37			2			0						3			3			4			3																		1			26


			14			1			99CS353			87EON109			0						1			1			R			P						4			35			1			0						7			7			7			6																		1			27


			15			1			99CS355			88B943			0						1			1			W			T			st			2			36			1			0						6			6			7			5																		1			28


			16			1			99CS357			TX2911			0						1			1			R			P						1			41			3			0						4			5			7			6																		1			29


			17			1			99CS359			91B2978			0						1			1			R			P						1			37			4			0						5			5			6			6																		1			30


			18			1			99CS363			94B1055			0						2			1			W			T			t			4			43			1			0						4			4			4			4																		1			31


			19			1			99CS365			R.TX437			0						2			1			W			T			b			3			37			1			0						4			5			5			4																		1			32


			20						COMM			A2-2*RTX2862			1																																																															1			33


			21			1			99CS367			R.9120			0						1			1			R			T			t			2			37			2			0						4			4			4			4																		1			34


			22			1			99CS371			R.9303			0						1			1			W			T			st			3			39			2			0						5			4			5			5																		1			35


			23			1			99CS373			R.9519			0						1			1			W			T			t			3			36			3			0						5			4			5			4																		1			36


			24			1			99CS375			R.9603			0						1			1			W			T			t			3			40			4			0						2			2			3			2																		1			37


			25			1			BOTT12			BTx3042			1			ve			1			1			R			P						4			40			4			2						4			6			7			6																		1			38


			26			1			99CS24			BTx3197			1			e			1			1			W			P						4			44			4			7						4			7			8			7																		1			39


			27			1			BOTT4			BTx378			1			e			1			1			R			P						4			45			4			3						4			6			5			5																		1			40


			28			1			BOTT18			BTx399			0			e			1			1			R			P						6			37			2			0						4			6			5			6																		1			41


			29			1			99CS1			B1			1						1			1			W			P						4			42			1			0						5			5			6			5																		1			42


			30						COMM			A2-2*RTX2862			2																																																															1			43


			31			1			99CS4			B35			0						1			1			W			P						7			37			4			0						3			3			5			4																		1			44


			32			1			BOTT32			BTx2752			0			e			1			1			R			P						4			38			2			0						3			3			4			3																		1			45


			33			1			99CS42			BTx623			1						1			1			W			P						4			47			3			0						4			4			5			5																		1			46


			34			1			BOTT24			BTx626			1						2			1			R			P						3			43			0			0						5			5			6			5																		1			47


			35			1			BOTT37			BTx631			1						1			1			W			T			lb			4			43			1			0						4			3			3			3																		1			48


			36			1			99CS59			BTx635			0						1			1			W			T			st			3			42			0			0						8			7			7			8																		1			49


			37			1			BOTT42			BTxArg-1			1						1			1			W			T			t			4			36			3			0						7			7			8			7																		1			50


			38			1			99CS396			B.9011			1						1			1			R			T			lb			3			37			3			0						6			6			7			6																		1			51


			39			1			99CS398			B.9027			1						1			1			W			T			t			4			44			3			0						4			4			4																					1			52


			40						COMM			A2-2*RTX2862			2																																																															1			53


			41			1			99CS381			B.9105									5						R			P																																																1			54


			42			1			99CS383			B.9307			1						1			1			W			T			t			4			43			1			0						4			3			4			4																		1			55


			43			1			99CS385			B.9601			0			e			1			1			W			T			b			4			44			1			0						4			3			4			3																		1			56


			44			1			99CS10			B.807			1						1			1			R			P						3			38			1			0						6			5			6			5																		1			57


			45			1			99CS7			B.803			0						1			1			R			P						4			35			2			0						5			6			6			5																		1			58


			PLOT			CODE			SOURCE			PEDIGREE			0						1			1			R			P						2			36			2			0						4			5			6			5																		1			59


			47			1			99CS188			SURENO			0						1			1			W			T						2			57			0			0						7			7			4			5																		2			59


			48			1			99CS267			SC326-6			0						1			1			W			P						7			34			0			0						6			8			8			7																		2			58


			49			1			99CS268			SC414-12E			0						1			1			W			P						3			41			1			0						2			2			3			3																		2			57


			50						COMM			A2-2*RTX2862			2																																																															2			56


			51			2			00CS8170-1			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			0						1			2			R			T			lb			2			40			1			0						4			5			4			4						2			2			R/W,T/P,2-3sg			RT			2			55


			52			2			00CS8170-2			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2			1			e			1			2			R			P						2			43			1			0						4			6			4			5						2			2			D5A4Y4			RT			2			54


			53			2			00CS8170-3			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2																																																												all sht seln			RT			2			53


			54			2			00CS8170-4			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2						e																																																									RT			2			52


			55			2			00CS8021-1			(86EON361*96CD632)-F2			0						1			2			W			T			t			4			44			1			0						5			6			4			5						2			2			WT,  mostly tal			WT			2			51


			56			2			00CS8021-2			(86EON361*96CD632)-F2																																																												selections shor			WT			2			50


			57			2			00CS8021-3			(86EON361*96CD632)-F2																																																												lt. glu, lg. sd			WT			2			49


			58			2			00CS8021-4			(86EON361*96CD632)-F2																																																															WT			2			48


			59			2			00CS8021-5			(86EON361*96CD632)-F2						e																																																									WT			2			47


			60						COMM			A2-2*RTX2862																																																																		2			46


			61			2			00CS8021-6			(86EON361*96CD632)-F2																																																															WT			2			45


			62			2			00CS8021-7			(86EON361*96CD632)-F2																																																															WT			2			44


			63			2			00CS8021-8			(86EON361*96CD632)-F2																																																															WT			2			43


			64			2			00CS8021-9			(86EON361*96CD632)-F2																																																															WT			2			42


			65			2			00CS8021-10			(86EON361*96CD632)-F2			1						1			1			W			T			t			4			41			1			0						3			3			3			3			stn			2			2						WT			2			41


			66			2			00CS8021-11			(86EON361*96CD632)-F2			0						1			1			W			T			t			4			40			2			0						3			3			4			3			stn			2			2						WT			2			40


			67			2			00CS8021-12			(86EON361*96CD632)-F2						e																																																									WT			2			39


			68			2			00CS8021-13			(86EON361*96CD632)-F2																																																															WT			2			38


			69			2			00CS8021-14			(86EON361*96CD632)-F2																																																															WT			2			37


			70						COMM			A2-2*RTX2862			3																																																															2			36


			71			0			00CS8032-1			(86EON361*R9693)-F2																																																												WT, agro good			WT			2			35


			72			0			00CS8032-2			(86EON361*R9693)-F2																																																												seln code 0			WT			2			34


			73			0			00CS8032-3			(86EON361*R9693)-F2																																																															WT			2			33


			74			0			00CS8032-4			(86EON361*R9693)-F2						e																																																									WT			2			32


			75			0			00CS8032-5			(86EON361*R9693)-F2			0						1			1			W			T			st			5			40			1			1			5			3			4			4			4						2			2						WT			2			31


			76			0			00CS8032-6			(86EON361*R9693)-F2			0						1			2			W			T			t			5			41			0			0			2			3			4			4			4			ex. lvs, poor gql			2			2						WT			2			30


			77			0			00CS8032-7			(86EON361*R9693)-F2						e																																																									WT			2			29


			78			0			00CS8032-8			(86EON361*R9693)-F2						e																																																									WT			2			28


			79			0			00CS8032-9			(86EON361*R9693)-F2						e																																																									WT			2			27


			80						COMM			A2-2*RTX2862																																																																		2			26


			81			0			00CS8032-10			(86EON361*R9693)-F2																																																															WT			2			25


			82			0			00CS8032-11			(86EON361*R9693)-F2																																																															WT			2			24


			83			0			00CS8032-12			(86EON361*R9693)-F2																																																															WT			2			23


			84			0			00CS8032-13			(86EON361*R9693)-F2						e																																																									WT			2			22
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Sheet1


			FEMPLOT			FSELNUM			MALEPLOT			MSELNUM			YEARLOC			CODE			WEIGHT


			51			1			0			0			01CA			2			1


			51			2			0			0			01CA			2			1


			52			1			0			0			01CA			2			1


			52			2			0			0			01CA			2			1


			55			1			0			0			01CA			2			1


			55			2			0			0			01CA			2			1
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Sheet1


			NUMBER			CODE			SOURCE			WEIGHT			PEDIGREE


			77648			2			01CA51-1			43			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1


			77649			2			01CA51-2			22			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1


			77650			2			01CA52-1			34			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2


			77651			2			01CA52-2			27			(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2


			77652			2			01CA55-1			47			(86EON361*96CD632)-CS1


			77653			2			01CA55-2			24			(86EON361*96CD632)-CS1
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Code Designations





Sheet1


			Code			Type			Source			Weight			Pedigree


			0			self-pollinated selection			01WF3024-7			15			(BTX635*SURENO)-CS15-CS1


			1			self-pollinated bulk			01CS214			2638			B.TX2752


			2			open-pollinated selection			01CS9383-1			25			(RTx436*R9848)-F2


			3			open-pollinated bulk			01CS20077-BK			91			95BRON155


			4			bulk cross			01CS1428*1427			1227			A9108*RTX2783


			5			paired male in sterilization			01WF1011-2			84			B006


			6			paired female in sterilization			01WF1012*1011-2			100			(BC1)A.B006 (C.S.=A.TX623)


			7			cross - hand emas. or poured			01WF2002*2001-F1			3			60M*100M


			8			cross - genetic male sterile			01WF4091*3280-3			8			RTx2883ms3(BC1)*(RTX2883ms3*SC574)-F1
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History of Experimental Line

(Example: R.01141)





Sheet1


			Number			Code			Source			Weight			Pedigree			Generation			Notes


			1			7			96C102*147-F1			3			88B928*RTx436			F1			grown in 97PR


			245			1			97CS10016			694			(88B928*RTx436)-F1			F2			grown in 1998 CA


			deleted			2			98CA196-1			0			(88B928*RTx436)-F2			F3			grown in 1999 CA


			26944			2			99CA1043-2			65			(88B928*RTx436)-CA1			F4			grown in 2000 CS


			47542			2			00CS1783-1			93			(88B928*RTx436)-CA1-CA2			F5			grown in 2001 CS


			64710			1			01CS2687			82			(88B928*RTx436)-CA1-CA2-CS1			F6			grown in BKBR			coded as R.01141


			64711			4			01CS2688*2687			70			ATXARG-1*R01141			Testcross			grown in PRMH
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2001 IFST Hybrid Trial – College Station

Once data is downloaded and checked, run standard programs SAS

or Agrobase for Hybrid Performance (SCA), Male GCA, Female GCA…..





01IFST


			PLOT			BLOC			ENTRY			CODE			SOURCE			PEDIGREE			NOTES			St			Un			Sd			Pl			Gl			GM			gql			Dy			Ht			Ex			Lod			LR			LP			AG			Yd			ds			TW			PM			YIELD			Notes


			101			1			1			4			BOTT92			ATX378*RTX430			RP			1			1			R			P						2						76			66			4			0			4						4			4			4			58.1			13.8			8104


			102			1			2			4			99CS1166*1165			ATX2752*RTX430			RP			1			1			R			P						2						77			55			4			0			4						4			5			4			59.9			13.9			7587


			103			1			3			4			00CS7102*7101			ATX631*RTX436			WT			1			1			W			T						2			x			81			58			6			0			3						3			3			3			58.8			14.0			7071


			104			1			4			4			99CS2066*2065			ATX631*RTX437			WT			1			1			W			T						2						80			64			6			0			5						2			2			3			56.9			13.9			7913


			105			1			5			4			99CS1368*1367			ATX631*RTX2903			RT			1			1			R			T						1			x			83			57			6			0			6						2			4			3			57.0			14.1			6963


			106			1			6			4			00CS7206*7205			ATX635*RTX436			WT			1			1			W			T						1			x			78			67			8			0			4						5			4			4			58.4			14.8			7939


			107			1			7			4			99CS2030*2029			ATX635*RTX437			WT			1			1			W			T						2			x			81			69			7			0			3						4			3			3			56.3			14.6			7312


			108			1			8			4			00CS7010*7009			ATX635*RTX2903			RT			1			1			R			T						1			x			83			72			10			0			3						6			4			4			55.9			14.6			6461			tall


			109			1			9			4			99CS1176*1175			ATXARG-1*RTX436			WT			1			1			W			T						2						76			56			6			0			5						2			3			3			56.2			13.8			6738


			110			1			10			4			99CS2046*2045			ATXARG-1*RTX437			WT			1			1			W			T						3						76			68			5			0			4						5			4			4			56.9			13.2			6838


			111			1			11			4			00CS6788*6787			A9009*RTX436			WT			1			1			W			T						2						82			63			9			0			4						3			2			3			57.1			13.8			6306


			112			1			12			4			00CS6798*6797			A9009*RTX437			WT			1			1			W			T						3						80			68			7			0			2						3			2			3			56.7			13.8			7898


			201			2			14			4			00CS6850*6849			A9011*RTX437			RT			1			1			R			T			b			2						78			68			8			0			3						3			4			4			55.9			14.0			7655


			202			2			33			4			00LxblATX635*329			ATX635*86EON361			WT			1			1			W			T			st			2			y			81			75			5			0			2						4			3			3			58.1			13.9			7161			gd but tall


			203			2			7			4			99CS2030*2029			ATX635*RTX437			WT			1			1			W			T			sn			2			y			80			71			6			0			3						4			2			3			56.1			16.0			7664			gd but tall


			204			2			26			4			00CS6536*6535			ATX635*R9120			RT			1			1			R			T			st			1			y?			81			71			7			0			3						4			3			3			57.7			14.4			8562			gd but tall


			205			2			36			4			00LxblAHF14*357-			AHF14*GCPobs						1			1			R			T			sn			1						78			53			3			0			4						2			4			3			57.9			14.0			7789


			206			2			2			4			99CS1166*1165			ATX2752*RTX430			RP			1			1			R			P			pf			2						77			60			4			0			5						2			4			3			57.7			14.0			7717


			207			2			24			4			97CS1217*1218			ATXARG-1*R9113			RT			1			2			R			T			sn			1						83			60			5			0			2						4			4			4			56.2			14.0			6468			ht var.


			208			2			6			4			00CS7206*7205			ATX635*RTX436			WT			1			1			W			T			st			1			yy			78			68			9			0			2						4			3			3			57.8			15.5			8109			gd but tall


			209			2			22			4			99CS2322*2319			ATX635*R8901			WT			1			1			W			T			t			1			yy			83			70			8			0			3						4			4			4			56.1			16.5			7665


			210			2			25			4			00CS6554*6553			ATX631*R9120			RT			1			1			R			T			t			1						82			67			6			0			3						3			3			3			57.0			14.0			8387


			211			2			13			4			00CS6844*6843			A9011*RTX2903			RT			1			1			R			T			lb			1						76			64			8			0			3						2			5			3			56.2			13.5			7714


			212			2			27			4			00CS6706*6705			ATX631*R9317			WT			2			1			W			T			t			2			y			81			61			2			0			3						3			4			3			56.4			14.3			7976


			213			2			21			4			99CS1840*1839			ATX631*R8901			WT			1			1			W			T			t			2						77			62			6			0			2						2			3			3			56.7			13.9			8967


			214			2			4			4			99CS2066*2065			ATX631*RTX437			WT			1			1			W			T			b			2						76			68			7			0			2						3			2			3			56.8			14.1			8989


			215			2			10			4			99CS2046*2045			ATXARG-1*RTX437			WT			1			1			W			T			sn/t			3			hwx			75			67			5			0			3						4			5			4			56.0			13.1			8359			glu deh


			216			2			38			4			00LX104-1059*143			A81059*6OBS143			RT			1			1			R			T			b			1						86			59			2			0			2						5			6			5			56.4			15.2			5741			late!


			217			2			29			4			99CS2190*2189			ATX631*R9603			WT			1			1			W			T			t			2			y			80			60			4			0			3						2			3			3			57.0			14.0			8277


			218			2			1			4			BOTT92			ATX378*RTX430			RP			1			1			R			P			p			3						74			64			4			0			3						3			4			3			56.5			13.6			8772


			219			2			15			4			00CS6896*6895			A9107*RTX2903			RT			1			1			R			T			sn			2						79			65			7			0			4						3			4			4			56.6			13.4			7516


			220			2			20			4			00CS6996*6995			A9306*RTX436			WT			1			1			W			T			st			2			y?			74			56			6			0			4						2			3			3			56.5			13.5			8176


			221			2			28			4			99CS2278*2277			ATXARG-1*R9317			WT			1			1			W			T			sn			2			hwx			77			60			6			0			4						3			4			4			56.6			13.9			8138


			222			2			16			4			00CS6892*6891			A9107*RTX436			WT			1			1			W			T			sn			2			y?			77			60			5			0			3						2			2			3			56.4			13.5			8012			sl. var. in ht


			223			2			23			4			99CS1846*1845			ATX631*R9113			RT			1			1			R			T			b			1						81			69			3			0			1						3			3			3			58.5			14.7			8229


			224			2			34			4			00LxblAV26*329-3			AV26*86EON361						1			1			W			T			st			2			yy			81			56			6			0			4						2			4			3			58.1			14.0			6827			sl late w/ midge


			225			2			30			4			97CS5949*5950			ATXARG-1*R9603			WT			2			1			W			T			sn			3			hwx			79			53			5			0			4						2			4			4			57.7			13.9			8162			one row sht 2'


			226			2			40			4			00LX104-1059*161			A81059*98LI161-LG35			RT			2			1			R			T			b			1						82			57			2			0			3						5			4			4			56.5			14.4			5305			plot short 1'


			227			2			35			4			00LxblAHF14*380-			AHF14*91BE7414			WT			1			1			W			T			t			2			y			79			59			6			0			3						2			4			3			58.3			14.5			6959			plot short 1'


			228			2			18			4			00CS6954*6953			A9202*RTX437			RT			1			1			R			T			t			1			lsd			78			63			5			0			3						1			3			2			57.2			13.9			8349


			229			2			11			4			00CS6788*6787			A9009*RTX436			WT			1			1			W			T			b			2						82			58			6			0			4						2			4			3			57.5			14.0			7392


			230			2			31			4			99CS2136*2135			ATX631*R9607			WT			1			1			W			T			b			2						79			59			4			0			5						2			3			3			57.1			14.2			9093


			231			2			37			4			00LxblAHF14*319-			AHF14*RTX436			WT			1			1			W			T			snf			2			y?			76			54			6			0			5						2			5			4			56.9			14.4			7557


			232			2			17			4			00CS6948*6947			A9202*RTX2903			RT			1			1			R			T			t			1						80			60			7			0			4						2			5			4			55.8			15.0			6592


			233			2			32			4			00CS6610*6609			ATX635*R9607			WT			1			1			W			T			sn			2			y			79			69			9			0			3						5			4			4			56.2			14.1			7140


			234			2			8			4			00CS7010*7009			ATX635*RTX2903			RT			1			1			R			T			t			1			y			83			75			6			0			3						5			5			5			56.1			16.6			7456			too tall for yld


			235			2			5			4			99CS1368*1367			ATX631*RTX2903			RT			1			1			R			T			snf			2						84			63			4			0			3						4			5			5			57.7			14.6			7345


			236			2			19			4			99CS2176*2175			A9306*RTX2903			RT			1			1			R			T			t			2						79			55			4			0			4						3			5			4			57.0			14.2			6859


			237			2			39			4			00LX104-1059*172			A81059*6OBS172			RT			1			1			R			T			sn/r			1						84			58			2			0			5						5			6			6			56.6			15.3			5485			late midge


			238			2			12			4			00CS6798*6797			A9009*RTX437			WT			1			1			W			T			b			2						81			64			5			0			4						4			4			4			57.4			13.9			8440


			239			2			3			4			00CS7102*7101			ATX631*RTX436			WT			1			1			W			T			lb			2			y?			81			61			5			0			4						4			3			4			57.2			14.5			7382


			240			2			9			4			99CS1176*1175			ATXARG-1*RTX436			WT			1			1			W			T			snf			2			hwx			80			57			6			0			3						2			4			4			57.4			14.0			7975			one row missing 2'












SCA or Hybrid 

Performance Results

For 2001 IFST in College Station





GCA Female


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD			ST			UN			GQL			NOTES


			Fentry			Female			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			9			ATX378			R			P						75			65			4			2.5			0			3.5			57.3			13.7			8,438			147			130			113			3.50			3.50			4.00			1.00			1.00


			10			ATX631			W			T						80			63			5			1.8			0			3.0			57.2			14.2			8,047			141			128			101			3.22			2.61			2.83			1.06			1.00			x


			8			ATX2752			R			P						77			58			4			2.0			0			3.5			58.8			13.9			7,652			130			133			99			4.50			3.00			4.50			1.00			1.00


			11			ATX635			W			T						81			71			7			1.4			0			3.9			56.8			15.0			7,635			134			108			95			3.14			4.86			3.86			1.00			1.07			x


			5			A9202			R			T						79			61			5			1.3			0			3.3			57.2			14.2			7,609			133			125			97			3.50			2.00			3.75			1.00			1.00						ssd problems


			12			ATXARG-1			W			T						78			60			5			2.1			0			3.9			56.6			13.7			7,530			133			126			96			3.50			3.30			4.30			1.20			1.20


			6			A9306			R			T						76			55			5			2.0			0			3.0			56.4			13.6			7,519			133			137			99			3.50			2.25			3.50			1.00			1.00						ssd problems


			7			AHF14			W			T						77			57			5			1.5			0			2.8			57.9			14.2			7,519			130			132			97			4.33			1.67			3.50			1.00			1.00			x


			2			A9009			W			T						81			63			7			2.3			0			3.3			57.2			13.9			7,509			131			119			92			3.50			3.00			3.00			1.00			1.00


			3			A9011			R			T						76			65			8			1.3			0			4.0			56.7			14.0			7,327			129			112			96			3.25			3.25			4.50			1.00			1.00


			4			A9107			R			T						79			61			6			2.0			0			3.8			57.3			13.8			7,293			127			120			92			3.75			2.75			3.50			1.00			1.00


			13			AV26			W			T						82			57			6			2.0			0			4.0			58.0			14.7			6,398			110			112			79			3.50			3.00			4.50			1.00			1.00						midge 10


			1			A81059			R			T						84			57			2			1.0			0			5.0			57.0			14.9			5,609			98			98			67			4.33			5.17			5.17			1.17			1.33						late, ssd


						GRAND MEAN												80			62			5			1.6			0			3.7			57.2			14.4			7,338			128			119			92			3.58			3.42			3.90			1.08			1.11


						CV												2			5			25			29.2			0			23.6			1.4			4.0			9												26.29			30.25			25.22			21.75			22.78


						LSD												3			6			2			0.9			0			1.5			1.4			1.0			1,120												1.64			1.60			1.68			0.38			0.41


						MSE												4			11			2			0.3			0			0.7			0.6			0.3			433,291												0.92			0.88			0.98			0.05			0.06


						SED												2			3			1			0.5			0			0.9			0.8			0.6			671												0.98			0.96			1.01			0.23			0.24


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,839												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			1.9			0			1.9			1.9			1.9			2												1.92			1.92			1.92			1.92			1.92








GCA Male


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD			ST			UN			GQL


			Mentry			MALE			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			12			R9607			W			T			b			78			65			5			2.3			0			3.5			56.8			14.2			8,459			149			130			108			4.00			3.50			3.25			1.00			1.00


			9			R9120			R			T			t			81			70			6			1.3			0			3.3			56.9			14.4			8,327			146			119			103			3.50			3.75			3.25			1.00			1.00			x


			11			R9603			W			T			t			79			58			5			2.0			0			3.0			57.0			13.9			8,246			145			143			104			3.50			2.00			3.25			1.25			1.00			x																					NOTES


			7			R8901			W			T			t			80			66			7			1.5			0			3.5			57.0			14.7			8,157			143			124			102			2.75			3.50			3.25			1.00			1.00			x																					late, ssd


			14			RTX430			R			P			pf			76			61			4			2.3			0			3.5			58.1			13.8			8,045			139			131			106			4.00			3.25			4.25			1.00			1.00


			16			RTX437			W			T			b			78			67			6			2.1			0			3.3			56.8			14.1			7,933			140			119			102			3.17			3.25			3.08			1.00			1.00																								ragged, midge 20


			6			GCPobs			R			T						78			58			3			1.0			0			2.5			58.3			14.2			7,890			135			136			102			4.00			1.50			3.50			1.00			1.00


			10			R9317			W			T			t			78			61			4			2.0			0			3.0			56.6			14.0			7,580			134			124			97			3.25			2.50			3.75			1.25			1.00			x


			8			R9113			R			T			b			82			64			4			1.0			0			4.3			56.6			14.7			7,457			132			117			92			1.75			4.50			4.25			1.25			1.50


			15			RTX436			W			T			t			78			59			7			1.9			0			3.2			57.3			14.1			7,447			130			126			95			3.86			2.64			3.14			1.00			1.00			x


			4			91BE7414			W			T			t			79			59			6			1.5			0			2.5			57.9			14.3			7,381			127			125			94			3.50			1.50			3.00			1.00			1.00			x


			13			RTX2903			R			T			t			80			62			6			1.4			0			4.2			56.7			14.3			7,055			125			114			88			3.75			3.33			4.67			1.00			1.00			x


			3			86EON361			W			T			t			81			65			6			2.0			0			4.0			58.0			14.6			6,601			114			102			81			3.25			4.00			4.25			1.00			1.25


			2			6OBS172			R			T						83			57			2			1.0			0			5.5			57.5			14.8			5,761			100			102			69			5.50			5.00			5.50			1.00			1.50


			1			6OBS143			R			T						86			58			2			1.0			0			5.0			56.6			15.0			5,628			99			97			65			3.50			5.50			5.50			1.00			1.50


			5			98LI161-LG35			R			T						82			58			3			1.0			0			4.5			56.9			14.6			5,436			96			95			66			4.00			5.00			4.50			1.50			1.00


						GRAND MEAN												80			62			5			1.6			0			3.7			57.2			14.4			7,338			128			119			92			3.58			3.42			3.90			1.08			1.11


						CV												3			8			33			31.4			0			23.0			1.4			4.9			7												23.64			35.39			25.09			19.20			18.44


						LSD												4			8			3			0.8			0			1.4			1.4			1.2			929												1.44			2.05			1.66			0.35			0.35


						MSE												5			24			2			0.2			0			0.7			0.7			0.5			299,763												0.72			1.47			0.96			0.04			0.04


						SED												2			5			2			0.5			0			0.9			0.8			0.7			556												0.86			1.23			0.99			0.21			0.21


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,839												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			1.9			0			1.9			1.9			1.9			2												1.94			1.94			1.94			1.94			1.94








SCA


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD


			Entry			Hybrid			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			31			ATX631*R9607			W			T			b			79			61			4			2.5			0			3.0			57.7			14.2			9,094			158			150			116			4.50			2.00			2.50			1.00			1.00


			26			ATX635*R9120			R			T			st			81			72			7			1.0			0			4.0			56.8			14.8			8,711			153			121			108			3.50			5.00			4.00			1.00			1.00						midge 10


			21			ATX631*R8901			W			T			t			78			62			6			2.0			0			2.5			57.1			13.9			8,677			152			141			111			2.50			2.00			2.00			1.00			1.00			x


			29			ATX631*R9603			W			T			t			80			61			4			1.5			0			2.5			57.0			14.1			8,519			150			141			107			3.00			2.00			2.50			1.00			1.00			x


			4			ATX631*RTX437			W			T			b			78			66			7			2.0			0			3.0			56.9			14.0			8,451			149			128			108			3.50			2.50			2.00			1.00			1.00


			1			ATX378*RTX430			R			P			p			75			65			4			2.5			0			3.5			57.3			13.7			8,438			147			130			113			3.50			3.50			4.00			1.00			1.00


			18			A9202*RTX437			R			T			t			77			63			4			1.5			0			2.0			57.9			14.1			8,409			145			135			109			3.00			1.50			2.50			1.00			1.00						lsd


			12			A9009*RTX437			W			T			b			81			66			6			2.5			0			3.5			57.1			13.9			8,169			143			124			101			3.00			3.50			3.00			1.00			1.00


			6			ATX635*RTX436			W			T			st			78			68			9			1.0			0			3.5			58.1			15.2			8,024			138			119			103			3.00			4.50			3.50			1.00			1.00			x


			30			ATXARG-1*R9603			W			T			sn			79			55			6			2.5			0			3.5			57.1			13.7			7,974			140			145			102			4.00			2.00			4.00			1.50			1.00


			25			ATX631*R9120			R			T			t			81			68			6			1.5			0			2.5			57.0			14.0			7,942			139			118			98			3.50			2.50			2.50			1.00			1.00			x


			36			AHF14*GCPobs			R			T			sn			78			58			3			1.0			0			2.5			58.4			14.2			7,890			135			136			102			4.00			1.50			3.50			1.00			1.00


			23			ATX631*R9113			R			T			b			81			69			4			1.0			0			3.5			57.1			15.4			7,870			138			115			97			1.00			4.00			3.50			1.00			1.00


			32			ATX635*R9607			W			T			sn			78			70			7			2.0			0			4.0			56.0			14.2			7,825			140			113			100			3.50			5.00			4.00			1.00			1.00


			20			A9306*RTX436			W			T			st			75			56			6			2.0			0			2.5			56.6			13.4			7,723			136			138			104			3.50			2.00			2.50			1.00			1.00


			28			ATXARG-1*R9317			W			T			sn			77			61			5			2.0			0			3.5			56.6			13.9			7,675			136			127			100			3.50			3.00			4.50			1.00			1.00


			16			A9107*RTX436			W			T			sn			78			60			6			2.0			0			3.0			57.3			13.6			7,665			134			128			99			3.50			2.00			2.50			1.00			1.00


			2			ATX2752*RTX430			R			P			pf			77			58			4			2.0			0			3.5			58.8			14.0			7,652			130			133			99			4.50			3.00			4.50			1.00			1.00


			22			ATX635*R8901			W			T			t			82			71			8			1.0			0			4.5			56.8			15.5			7,638			134			108			93			3.00			5.00			4.50			1.00			1.00			x			tall


			10			ATXARG-1*RTX437			W			T			sn/t			76			68			5			3.0			0			4.0			56.5			13.2			7,599			135			113			101			3.50			4.50			4.50			1.00			1.00


			7			ATX635*RTX437			W			T			sn			81			70			7			2.0			0			3.0			56.2			15.3			7,488			133			107			93			3.00			4.00			2.50			1.00			1.00			x


			27			ATX631*R9317			W			T			t			80			62			4			2.0			0			2.5			56.7			14.2			7,486			132			122			94			3.00			2.00			3.00			1.50			1.00			x


			14			A9011*RTX437			R			T			b			77			67			8			1.5			0			4.0			56.7			14.4			7,482			132			112			97			3.00			3.50			4.00			1.00			1.00


			35			AHF14*91BE7414			W			T			t			79			59			6			1.5			0			2.5			58.0			14.3			7,382			127			125			94			3.50			1.50			3.00			1.00			1.00			x


			9			ATXARG-1*RTX436			W			T			snf			78			57			6			2.0			0			3.5			56.8			13.9			7,357			130			130			94			4.00			2.00			3.50			1.00			1.00


			19			A9306*RTX2903			R			T			t			78			54			4			2.0			0			3.5			56.2			13.9			7,316			130			135			94			3.50			2.50			4.50			1.00			1.00						ssd problems


			37			AHF14*RTX436			W			T			snf			76			54			6			2.0			0			3.5			57.4			14.2			7,286			127			135			96			5.50			2.00			4.00			1.00			1.00


			3			ATX631*RTX436			W			T			lb			81			60			6			2.0			0			3.5			58.0			14.3			7,227			125			121			89			3.50			3.50			3.00			1.00			1.00			x


			13			A9011*RTX2903			R			T			lb			76			64			9			1.0			0			4.0			56.7			13.6			7,171			126			113			95			3.50			3.00			5.00			1.00			1.00


			5			ATX631*RTX2903			R			T			snf			84			60			5			1.5			0			4.0			57.4			14.4			7,154			125			119			86			4.50			3.00			4.50			1.00			1.00			x


			24			ATXARG-1*R9113			R			T			sn			82			60			5			1.0			0			5.0			56.0			14.1			7,045			126			118			86			2.50			5.00			5.00			1.50			2.00						ht. variation


			8			ATX635*RTX2903			R			T			t			83			74			8			1.0			0			4.5			56.0			15.6			6,959			124			95			84			3.00			5.50			4.50			1.00			1.00			x			tall


			15			A9107*RTX2903			R			T			sn			81			62			6			2.0			0			4.5			57.3			14.1			6,921			121			112			86			4.00			3.50			4.50			1.00			1.00


			11			A9009*RTX436			W			T			b			82			61			8			2.0			0			3.0			57.3			13.9			6,849			120			113			84			4.00			2.50			3.00			1.00			1.00


			17			A9202*RTX2903			R			T			t			81			59			6			1.0			0			4.5			56.5			14.3			6,809			121			115			85			4.00			2.50			5.00			1.00			1.00						ssd problems


			33			ATX635*86EON361			W			T			st			81			73			6			2.0			0			4.0			58.0			14.4			6,804			117			94			84			3.00			5.00			4.00			1.00			1.50						ragged, midge 20


			34			AV26*86EON361			W			T			st			82			57			6			2.0			0			4.0			58.0			14.8			6,399			110			112			79			3.50			3.00			4.50			1.00			1.00						midge 10


			39			A81059*6OBS172			R			T			sn/r			83			57			2			1.0			0			5.5			57.5			14.9			5,762			100			102			69			5.50			5.00			5.50			1.00			1.50


			38			A81059*6OBS143			R			T			b			86			58			2			1.0			0			5.0			56.7			15.1			5,628			99			97			65			3.50			5.50			5.50			1.00			1.50						late, ssd


			40			A81059*98LI161-LG35			R			T			b			82			58			3			1.0			0			4.5			56.9			14.7			5,437			96			95			66			4.00			5.00			4.50			1.50			1.00


						GRAND MEAN												79			62			5			1.7			0			3.6			57.1			14.3			7,497			131			120			94			3.53			3.26			3.74			1.05			1.06


						CHECK MEAN												-9			-9			-9			-9.0			0			-9.0			-9.0			-9.0			-9												-9.00			-9.00			-9.00			-9.00			-9.00


						CV												1			4			21			21.0			0			21.9			1.4			3.9			7												24.04			24.88			22.87			21.30			17.75


						LSD												2			4			2			0.6			0			1.3			1.3			0.9			838												1.44			1.38			1.45			0.38			0.32


						MSE												1			5			1			0.1			0			0.6			0.6			0.3			244,413												0.72			0.66			0.73			0.05			0.04


						SED												1			2			1			0.4			0			0.8			0.8			0.6			498												0.85			0.82			0.86			0.23			0.19


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,842												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			2.0			0			2.0			2.0			2.0			2												1.98			1.98			1.98			1.98			1.98












Male GCA Performance Results for 2001 IFST in College Station





GCA Female


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD			ST			UN			GQL			NOTES


			Fentry			Female			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			9			ATX378			R			P						75			65			4			2.5			0			3.5			57.3			13.7			8,438			147			130			113			3.50			3.50			4.00			1.00			1.00


			10			ATX631			W			T						80			63			5			1.8			0			3.0			57.2			14.2			8,047			141			128			101			3.22			2.61			2.83			1.06			1.00			x


			8			ATX2752			R			P						77			58			4			2.0			0			3.5			58.8			13.9			7,652			130			133			99			4.50			3.00			4.50			1.00			1.00


			11			ATX635			W			T						81			71			7			1.4			0			3.9			56.8			15.0			7,635			134			108			95			3.14			4.86			3.86			1.00			1.07			x


			5			A9202			R			T						79			61			5			1.3			0			3.3			57.2			14.2			7,609			133			125			97			3.50			2.00			3.75			1.00			1.00						ssd problems


			12			ATXARG-1			W			T						78			60			5			2.1			0			3.9			56.6			13.7			7,530			133			126			96			3.50			3.30			4.30			1.20			1.20


			6			A9306			R			T						76			55			5			2.0			0			3.0			56.4			13.6			7,519			133			137			99			3.50			2.25			3.50			1.00			1.00						ssd problems


			7			AHF14			W			T						77			57			5			1.5			0			2.8			57.9			14.2			7,519			130			132			97			4.33			1.67			3.50			1.00			1.00			x


			2			A9009			W			T						81			63			7			2.3			0			3.3			57.2			13.9			7,509			131			119			92			3.50			3.00			3.00			1.00			1.00


			3			A9011			R			T						76			65			8			1.3			0			4.0			56.7			14.0			7,327			129			112			96			3.25			3.25			4.50			1.00			1.00


			4			A9107			R			T						79			61			6			2.0			0			3.8			57.3			13.8			7,293			127			120			92			3.75			2.75			3.50			1.00			1.00


			13			AV26			W			T						82			57			6			2.0			0			4.0			58.0			14.7			6,398			110			112			79			3.50			3.00			4.50			1.00			1.00						midge 10


			1			A81059			R			T						84			57			2			1.0			0			5.0			57.0			14.9			5,609			98			98			67			4.33			5.17			5.17			1.17			1.33						late, ssd


						GRAND MEAN												80			62			5			1.6			0			3.7			57.2			14.4			7,338			128			119			92			3.58			3.42			3.90			1.08			1.11


						CV												2			5			25			29.2			0			23.6			1.4			4.0			9												26.29			30.25			25.22			21.75			22.78


						LSD												3			6			2			0.9			0			1.5			1.4			1.0			1,120												1.64			1.60			1.68			0.38			0.41


						MSE												4			11			2			0.3			0			0.7			0.6			0.3			433,291												0.92			0.88			0.98			0.05			0.06


						SED												2			3			1			0.5			0			0.9			0.8			0.6			671												0.98			0.96			1.01			0.23			0.24


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,839												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			1.9			0			1.9			1.9			1.9			2												1.92			1.92			1.92			1.92			1.92








GCA Male


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD			ST			UN			GQL


			Mentry			MALE			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			12			R9607			W			T			b			78			65			5			2.3			0			3.5			56.8			14.2			8,459			149			130			108			4.00			3.50			3.25			1.00			1.00


			9			R9120			R			T			t			81			70			6			1.3			0			3.3			56.9			14.4			8,327			146			119			103			3.50			3.75			3.25			1.00			1.00			x


			11			R9603			W			T			t			79			58			5			2.0			0			3.0			57.0			13.9			8,246			145			143			104			3.50			2.00			3.25			1.25			1.00			x																					NOTES


			7			R8901			W			T			t			80			66			7			1.5			0			3.5			57.0			14.7			8,157			143			124			102			2.75			3.50			3.25			1.00			1.00			x																					late, ssd


			14			RTX430			R			P			pf			76			61			4			2.3			0			3.5			58.1			13.8			8,045			139			131			106			4.00			3.25			4.25			1.00			1.00


			16			RTX437			W			T			b			78			67			6			2.1			0			3.3			56.8			14.1			7,933			140			119			102			3.17			3.25			3.08			1.00			1.00																								ragged, midge 20


			6			GCPobs			R			T						78			58			3			1.0			0			2.5			58.3			14.2			7,890			135			136			102			4.00			1.50			3.50			1.00			1.00


			10			R9317			W			T			t			78			61			4			2.0			0			3.0			56.6			14.0			7,580			134			124			97			3.25			2.50			3.75			1.25			1.00			x


			8			R9113			R			T			b			82			64			4			1.0			0			4.3			56.6			14.7			7,457			132			117			92			1.75			4.50			4.25			1.25			1.50


			15			RTX436			W			T			t			78			59			7			1.9			0			3.2			57.3			14.1			7,447			130			126			95			3.86			2.64			3.14			1.00			1.00			x


			4			91BE7414			W			T			t			79			59			6			1.5			0			2.5			57.9			14.3			7,381			127			125			94			3.50			1.50			3.00			1.00			1.00			x


			13			RTX2903			R			T			t			80			62			6			1.4			0			4.2			56.7			14.3			7,055			125			114			88			3.75			3.33			4.67			1.00			1.00			x


			3			86EON361			W			T			t			81			65			6			2.0			0			4.0			58.0			14.6			6,601			114			102			81			3.25			4.00			4.25			1.00			1.25


			2			6OBS172			R			T						83			57			2			1.0			0			5.5			57.5			14.8			5,761			100			102			69			5.50			5.00			5.50			1.00			1.50


			1			6OBS143			R			T						86			58			2			1.0			0			5.0			56.6			15.0			5,628			99			97			65			3.50			5.50			5.50			1.00			1.50


			5			98LI161-LG35			R			T						82			58			3			1.0			0			4.5			56.9			14.6			5,436			96			95			66			4.00			5.00			4.50			1.50			1.00


						GRAND MEAN												80			62			5			1.6			0			3.7			57.2			14.4			7,338			128			119			92			3.58			3.42			3.90			1.08			1.11


						CV												3			8			33			31.4			0			23.0			1.4			4.9			7												23.64			35.39			25.09			19.20			18.44


						LSD												4			8			3			0.8			0			1.4			1.4			1.2			929												1.44			2.05			1.66			0.35			0.35


						MSE												5			24			2			0.2			0			0.7			0.7			0.5			299,763												0.72			1.47			0.96			0.04			0.04


						SED												2			5			2			0.5			0			0.9			0.8			0.7			556												0.86			1.23			0.99			0.21			0.21


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,839												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			1.9			0			1.9			1.9			1.9			2												1.94			1.94			1.94			1.94			1.94








SCA


									Seed			Plant			Glume			Maturity			Plant			Exser			Grain			Lodg			Des.			Test			Moist			Grain			Grain			Yield to			Yield to			LR			AG			YD


			Entry			Hybrid			Color			Color			Color			Days			Height			tion			Mold			ing			Rating			Weight			ure			Yield			Yield			Height			Maturity


																					inches			inches												lbs/bu			%			lbs/acre			bu/acre			lbs/inch			lbs/day


			31			ATX631*R9607			W			T			b			79			61			4			2.5			0			3.0			57.7			14.2			9,094			158			150			116			4.50			2.00			2.50			1.00			1.00


			26			ATX635*R9120			R			T			st			81			72			7			1.0			0			4.0			56.8			14.8			8,711			153			121			108			3.50			5.00			4.00			1.00			1.00						midge 10


			21			ATX631*R8901			W			T			t			78			62			6			2.0			0			2.5			57.1			13.9			8,677			152			141			111			2.50			2.00			2.00			1.00			1.00			x


			29			ATX631*R9603			W			T			t			80			61			4			1.5			0			2.5			57.0			14.1			8,519			150			141			107			3.00			2.00			2.50			1.00			1.00			x


			4			ATX631*RTX437			W			T			b			78			66			7			2.0			0			3.0			56.9			14.0			8,451			149			128			108			3.50			2.50			2.00			1.00			1.00


			1			ATX378*RTX430			R			P			p			75			65			4			2.5			0			3.5			57.3			13.7			8,438			147			130			113			3.50			3.50			4.00			1.00			1.00


			18			A9202*RTX437			R			T			t			77			63			4			1.5			0			2.0			57.9			14.1			8,409			145			135			109			3.00			1.50			2.50			1.00			1.00						lsd


			12			A9009*RTX437			W			T			b			81			66			6			2.5			0			3.5			57.1			13.9			8,169			143			124			101			3.00			3.50			3.00			1.00			1.00


			6			ATX635*RTX436			W			T			st			78			68			9			1.0			0			3.5			58.1			15.2			8,024			138			119			103			3.00			4.50			3.50			1.00			1.00			x


			30			ATXARG-1*R9603			W			T			sn			79			55			6			2.5			0			3.5			57.1			13.7			7,974			140			145			102			4.00			2.00			4.00			1.50			1.00


			25			ATX631*R9120			R			T			t			81			68			6			1.5			0			2.5			57.0			14.0			7,942			139			118			98			3.50			2.50			2.50			1.00			1.00			x


			36			AHF14*GCPobs			R			T			sn			78			58			3			1.0			0			2.5			58.4			14.2			7,890			135			136			102			4.00			1.50			3.50			1.00			1.00


			23			ATX631*R9113			R			T			b			81			69			4			1.0			0			3.5			57.1			15.4			7,870			138			115			97			1.00			4.00			3.50			1.00			1.00


			32			ATX635*R9607			W			T			sn			78			70			7			2.0			0			4.0			56.0			14.2			7,825			140			113			100			3.50			5.00			4.00			1.00			1.00


			20			A9306*RTX436			W			T			st			75			56			6			2.0			0			2.5			56.6			13.4			7,723			136			138			104			3.50			2.00			2.50			1.00			1.00


			28			ATXARG-1*R9317			W			T			sn			77			61			5			2.0			0			3.5			56.6			13.9			7,675			136			127			100			3.50			3.00			4.50			1.00			1.00


			16			A9107*RTX436			W			T			sn			78			60			6			2.0			0			3.0			57.3			13.6			7,665			134			128			99			3.50			2.00			2.50			1.00			1.00


			2			ATX2752*RTX430			R			P			pf			77			58			4			2.0			0			3.5			58.8			14.0			7,652			130			133			99			4.50			3.00			4.50			1.00			1.00


			22			ATX635*R8901			W			T			t			82			71			8			1.0			0			4.5			56.8			15.5			7,638			134			108			93			3.00			5.00			4.50			1.00			1.00			x			tall


			10			ATXARG-1*RTX437			W			T			sn/t			76			68			5			3.0			0			4.0			56.5			13.2			7,599			135			113			101			3.50			4.50			4.50			1.00			1.00


			7			ATX635*RTX437			W			T			sn			81			70			7			2.0			0			3.0			56.2			15.3			7,488			133			107			93			3.00			4.00			2.50			1.00			1.00			x


			27			ATX631*R9317			W			T			t			80			62			4			2.0			0			2.5			56.7			14.2			7,486			132			122			94			3.00			2.00			3.00			1.50			1.00			x


			14			A9011*RTX437			R			T			b			77			67			8			1.5			0			4.0			56.7			14.4			7,482			132			112			97			3.00			3.50			4.00			1.00			1.00


			35			AHF14*91BE7414			W			T			t			79			59			6			1.5			0			2.5			58.0			14.3			7,382			127			125			94			3.50			1.50			3.00			1.00			1.00			x


			9			ATXARG-1*RTX436			W			T			snf			78			57			6			2.0			0			3.5			56.8			13.9			7,357			130			130			94			4.00			2.00			3.50			1.00			1.00


			19			A9306*RTX2903			R			T			t			78			54			4			2.0			0			3.5			56.2			13.9			7,316			130			135			94			3.50			2.50			4.50			1.00			1.00						ssd problems


			37			AHF14*RTX436			W			T			snf			76			54			6			2.0			0			3.5			57.4			14.2			7,286			127			135			96			5.50			2.00			4.00			1.00			1.00


			3			ATX631*RTX436			W			T			lb			81			60			6			2.0			0			3.5			58.0			14.3			7,227			125			121			89			3.50			3.50			3.00			1.00			1.00			x


			13			A9011*RTX2903			R			T			lb			76			64			9			1.0			0			4.0			56.7			13.6			7,171			126			113			95			3.50			3.00			5.00			1.00			1.00


			5			ATX631*RTX2903			R			T			snf			84			60			5			1.5			0			4.0			57.4			14.4			7,154			125			119			86			4.50			3.00			4.50			1.00			1.00			x


			24			ATXARG-1*R9113			R			T			sn			82			60			5			1.0			0			5.0			56.0			14.1			7,045			126			118			86			2.50			5.00			5.00			1.50			2.00						ht. variation


			8			ATX635*RTX2903			R			T			t			83			74			8			1.0			0			4.5			56.0			15.6			6,959			124			95			84			3.00			5.50			4.50			1.00			1.00			x			tall


			15			A9107*RTX2903			R			T			sn			81			62			6			2.0			0			4.5			57.3			14.1			6,921			121			112			86			4.00			3.50			4.50			1.00			1.00


			11			A9009*RTX436			W			T			b			82			61			8			2.0			0			3.0			57.3			13.9			6,849			120			113			84			4.00			2.50			3.00			1.00			1.00


			17			A9202*RTX2903			R			T			t			81			59			6			1.0			0			4.5			56.5			14.3			6,809			121			115			85			4.00			2.50			5.00			1.00			1.00						ssd problems


			33			ATX635*86EON361			W			T			st			81			73			6			2.0			0			4.0			58.0			14.4			6,804			117			94			84			3.00			5.00			4.00			1.00			1.50						ragged, midge 20


			34			AV26*86EON361			W			T			st			82			57			6			2.0			0			4.0			58.0			14.8			6,399			110			112			79			3.50			3.00			4.50			1.00			1.00						midge 10


			39			A81059*6OBS172			R			T			sn/r			83			57			2			1.0			0			5.5			57.5			14.9			5,762			100			102			69			5.50			5.00			5.50			1.00			1.50


			38			A81059*6OBS143			R			T			b			86			58			2			1.0			0			5.0			56.7			15.1			5,628			99			97			65			3.50			5.50			5.50			1.00			1.50						late, ssd


			40			A81059*98LI161-LG35			R			T			b			82			58			3			1.0			0			4.5			56.9			14.7			5,437			96			95			66			4.00			5.00			4.50			1.50			1.00


						GRAND MEAN												79			62			5			1.7			0			3.6			57.1			14.3			7,497			131			120			94			3.53			3.26			3.74			1.05			1.06


						CHECK MEAN												-9			-9			-9			-9.0			0			-9.0			-9.0			-9.0			-9												-9.00			-9.00			-9.00			-9.00			-9.00


						CV												1			4			21			21.0			0			21.9			1.4			3.9			7												24.04			24.88			22.87			21.30			17.75


						LSD												2			4			2			0.6			0			1.3			1.3			0.9			838												1.44			1.38			1.45			0.38			0.32


						MSE												1			5			1			0.1			0			0.6			0.6			0.3			244,413												0.72			0.66			0.73			0.05			0.04


						SED												1			2			1			0.4			0			0.8			0.8			0.6			498												0.85			0.82			0.86			0.23			0.19


						ALPHA												0			0			0			0.1			0			0.1			0.1			0.1			0												0.05			0.05			0.05			0.05			0.05


						REP-MS												2			2			0			0.1			0			0.0			1.6			0.3			2,088,842												5.00			2.81			1.01			0.05			0.11


						REPS												2			2			2			2.0			0			2.0			2.0			2.0			2												1.98			1.98			1.98			1.98			1.98
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Plant Breeding is a numbers game… the more you look at, the better your chance of finding something good.  

So make sure that your data management system allows you to evaluate to your full potential









PLOT CODE SOURCE PEDIGREE Sm Dy St Un SdPl Gl GM Ht Ex Lod LDR PFS Ag Yd dsNotes Sel Inst 2000 Notes 2000 Notes2RANGE ROW


47 199CS188 SURENO 0 1 1W T 2 57 0 0 7 7 4 5 2 59


48 199CS267 SC326-6 0 1 1W P 7 34 0 0 6 8 8 7 2 58


49 199CS268 SC414-12E 0 1 1W P 3 41 1 0 2 2 3 3 2 57


50 COMM A2-2*RTX2862 2 2 56


51 200CS8170-1 (((ATX623/3/*SPROPINQUEM


)*RTX430)-F1*RTx2903)-F2


0 1 2R T lb 2 40 1 0 4 5 4 4 2 2R/W,T/P,2-3sg RT 2 55


52 200CS8170-2 (((ATX623/3/*SPROPINQUEM


)*RTX430)-F1*RTx2903)-F2


1e 1 2R P 2 43 1 0 4 6 4 5 2 2D5A4Y4 RT 2 54


53 200CS8170-3 (((ATX623/3/*SPROPINQUEM


)*RTX430)-F1*RTx2903)-F2


all sht seln RT 2 53


54 200CS8170-4 (((ATX623/3/*SPROPINQUEM


)*RTX430)-F1*RTx2903)-F2


e RT 2 52


55 200CS8021-1 (86EON361*96CD632)-F2 0 1 2W T t 4 44 1 0 5 6 4 5 2 2WT,  mostly tal WT 2 51


56 200CS8021-2 (86EON361*96CD632)-F2 selections shor WT 2 50


57 200CS8021-3 (86EON361*96CD632)-F2 lt. glu, lg. sd WT 2 49


58 200CS8021-4 (86EON361*96CD632)-F2 WT 2 48


59 200CS8021-5 (86EON361*96CD632)-F2 e WT 2 47


60 COMM A2-2*RTX2862 2 46


61 200CS8021-6 (86EON361*96CD632)-F2 WT 2 45


62 200CS8021-7 (86EON361*96CD632)-F2 WT 2 44


63 200CS8021-8 (86EON361*96CD632)-F2 WT 2 43


64 200CS8021-9 (86EON361*96CD632)-F2 WT 2 42


65 200CS8021-10(86EON361*96CD632)-F2 1 1 1W T t 4 41 1 0 3 3 3 3stn 2 2 WT 2 41


66 200CS8021-11(86EON361*96CD632)-F2 0 1 1W T t 4 40 2 0 3 3 4 3stn 2 2 WT 2 40


67 200CS8021-12(86EON361*96CD632)-F2 e WT 2 39


68 200CS8021-13(86EON361*96CD632)-F2 WT 2 38


69 200CS8021-14(86EON361*96CD632)-F2 WT 2 37


FEMPLOTFSELNUMMALEPLOTMSELNUMYEARLOCCODEWEIGHT


51 1 0 001CA 2 1


51 2 0 001CA 2 1


52 1 0 001CA 2 1


52 2 0 001CA 2 1


55 1 0 001CA 2 1


55 2 0 001CA 2 1


PLOTCODESOURCE PEDIGREE SmDyStUnSdPlGlGM Ht ExLodLDRPFSAgYddsNotesSelInst


47 199CS188 SURENO 0 1 1W T 257 0 0 7 7 4 5


48 199CS267 SC326-6 0 1 1W P 734 0 0 6 8 8 7


49 199CS268 SC414-12E 0 1 1W P 341 1 0 2 2 3 3


50 COMM A2-2*RTX2862 2


51 200CS8170-1(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 0 1 2R T lb 240 1 0 4 5 4 4 2 2


52 200CS8170-2(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 1e 1 2R P 243 1 0 4 6 4 5 2 2


53 200CS8170-3(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


54 200CS8170-4(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 e


55 200CS8021-1(86EON361*96CD632)-F2 0 1 2W T t 444 1 0 5 6 4 5 2 2


56 200CS8021-2(86EON361*96CD632)-F2


PLOTCODESOURCE PEDIGREE


47 199CS188 SURENO


48 199CS267 SC326-6


49 199CS268 SC414-12E


50 COMM A2-2*RTX2862


51 200CS8170-1 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


52 200CS8170-2 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


53 200CS8170-3 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


54 200CS8170-4 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2


55 200CS8021-1 (86EON361*96CD632)-F2


56 200CS8021-2 (86EON361*96CD632)-F2


57 200CS8021-3 (86EON361*96CD632)-F2


58 200CS8021-4 (86EON361*96CD632)-F2


59 200CS8021-5 (86EON361*96CD632)-F2


FEMPLOTFSELNUMMALEPLOTMSELNUMYEARLOCCODEWEIGHT


51 1 0 001CA 2 1


51 2 0 001CA 2 1


52 1 0 001CA 2 1


52 2 0 001CA 2 1


55 1 0 001CA 2 1


55 2 0 001CA 2 1


NUMBERCODESOURCE WEIGHTPEDIGREE


77648 201CA51-1 43(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1


77649 201CA51-2 22(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1


77650 201CA52-1 34(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2


77651 201CA52-2 27(((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2


77652 201CA55-1 47(86EON361*96CD632)-CS1


77653 201CA55-2 24(86EON361*96CD632)-CS1


CodeType Source WeightPedigree


0self-pollinated selection 01WF3024-7 15(BTX635*SURENO)-CS15-CS1


1self-pollinated bulk  01CS214 2638B.TX2752


2open-pollinated selection 01CS9383-1 25(RTx436*R9848)-F2


3open-pollinated bulk 01CS20077-BK 9195BRON155


4bulk cross 01CS1428*1427 1227A9108*RTX2783


5paired male in sterilization 01WF1011-2 84B006


6paired female in sterilization 01WF1012*1011-2 100(BC1)A.B006 (C.S.=A.TX623)


7cross - hand emas. or poured 01WF2002*2001-F1 360M*100M


8cross - genetic male sterile 01WF4091*3280-3 8RTx2883ms3(BC1)*(RTX2883ms3*SC574)-F1


NumberCodeSource WeightPedigree GenerationNotes


1 796C102*147-F1 388B928*RTx436 F1 grown in 97PR


245 197CS10016 694(88B928*RTx436)-F1 F2 grown in 1998 CA


deleted 298CA196-1 0(88B928*RTx436)-F2 F3 grown in 1999 CA


26944 299CA1043-2 65(88B928*RTx436)-CA1 F4 grown in 2000 CS


47542 200CS1783-1 93(88B928*RTx436)-CA1-CA2 F5 grown in 2001 CS


64710 101CS2687 82(88B928*RTx436)-CA1-CA2-CS1 F6 grown in BKBR


64711 401CS2688*2687 70ATXARG-1*R01141 Testcross grown in PRMH


PLOTBLOCENTRYCODESOURCE PEDIGREE NOTESStUn


SdPl


Gl GMgql


DyHt


Ex LodLRLPAGYdds


TW PM YIELD Notes


101 1 1 4BOTT92 ATX378*RTX430 RP


1 1


R P


2 7666 4 0 4 4 4 4 58.1 13.8 8104


102 1 2 499CS1166*1165 ATX2752*RTX430 RP


1 1


R P


2 7755 4 0 4 4 5 4 59.9 13.9 7587


103 1 3 400CS7102*7101 ATX631*RTX436 WT


1 1


W T


2x 8158 6 0 3 3 3 3 58.8 14.0 7071


104 1 4 499CS2066*2065 ATX631*RTX437 WT


1 1


W T


2 8064 6 0 5 2 2 3 56.9 13.9 7913


105 1 5 499CS1368*1367 ATX631*RTX2903 RT


1 1


R T


1x 8357 6 0 6 2 4 3 57.0 14.1 6963


106 1 6 400CS7206*7205 ATX635*RTX436 WT


1 1


W T


1x 7867 8 0 4 5 4 4 58.4 14.8 7939


107 1 7 499CS2030*2029 ATX635*RTX437 WT


1 1


W T


2x 8169 7 0 3 4 3 3 56.3 14.6 7312


108 1 8 400CS7010*7009 ATX635*RTX2903 RT


1 1


R T


1x 8372 10 0 3 6 4 4 55.9 14.6 6461tall


109 1 9 499CS1176*1175 ATXARG-1*RTX436 WT


1 1


W T


2 7656 6 0 5 2 3 3 56.2 13.8 6738


110 1 10 499CS2046*2045 ATXARG-1*RTX437 WT


1 1


W T


3 7668 5 0 4 5 4 4 56.9 13.2 6838


111 1 11 400CS6788*6787 A9009*RTX436 WT


1 1


W T


2 8263 9 0 4 3 2 3 57.1 13.8 6306


112 1 12 400CS6798*6797 A9009*RTX437 WT


1 1


W T


3 8068 7 0 2 3 2 3 56.7 13.8 7898


201 2 14 400CS6850*6849 A9011*RTX437 RT


1 1


R T


b 2 7868 8 0 3 3 4 4 55.9 14.0 7655


202 2 33 400LxblATX635*329 ATX635*86EON361 WT


1 1


W T


st 2y 8175 5 0 2 4 3 3 58.1 13.9 7161gd but tall


203 2 7 499CS2030*2029 ATX635*RTX437 WT


1 1


W T


sn 2y 8071 6 0 3 4 2 3 56.1 16.0 7664gd but tall


204 2 26 400CS6536*6535 ATX635*R9120 RT


1 1


R T


st 1y? 8171 7 0 3 4 3 3 57.7 14.4 8562gd but tall


205 2 36 400LxblAHF14*357- AHF14*GCPobs


1 1


R T


sn 1 7853 3 0 4 2 4 3 57.9 14.0 7789


206 2 2 499CS1166*1165 ATX2752*RTX430 RP


1 1


R P


pf 2 7760 4 0 5 2 4 3 57.7 14.0 7717


207 2 24 497CS1217*1218 ATXARG-1*R9113 RT


1 2


R T


sn 1 8360 5 0 2 4 4 4 56.2 14.0 6468ht var.


208 2 6 400CS7206*7205 ATX635*RTX436 WT


1 1


W T


st 1yy 7868 9 0 2 4 3 3 57.8 15.5 8109gd but tall


209 2 22 499CS2322*2319 ATX635*R8901 WT


1 1


W T


t 1yy 8370 8 0 3 4 4 4 56.1 16.5 7665


210 2 25 400CS6554*6553 ATX631*R9120 RT


1 1


R T


t 1 8267 6 0 3 3 3 3 57.0 14.0 8387


211 2 13 400CS6844*6843 A9011*RTX2903 RT


1 1


R T


lb 1 7664 8 0 3 2 5 3 56.2 13.5 7714


212 2 27 400CS6706*6705 ATX631*R9317 WT


2 1


W T


t 2y 8161 2 0 3 3 4 3 56.4 14.3 7976


SeedPlant GlumeMaturity Plant Exser GrainLodg Des. Test  Moist Grain Grain  Yield to  Yield to


Entry Hybrid Color Color Color Days Height tion Mold ing RatingWeight ure Yield Yield Height Maturity


inchesinches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day


31ATX631*R9607 W T b 79 61 4 2.5 0 3.0 57.7 14.2 9,094 158 150 116


26ATX635*R9120 R T st 81 72 7 1.0 0 4.0 56.8 14.8 8,711 153 121 108


21ATX631*R8901 W T t 78 62 6 2.0 0 2.5 57.1 13.9 8,677 152 141 111


29ATX631*R9603 W T t 80 61 4 1.5 0 2.5 57.0 14.1 8,519 150 141 107


4ATX631*RTX437 W T b 78 66 7 2.0 0 3.0 56.9 14.0 8,451 149 128 108


1ATX378*RTX430 R P p 75 65 4 2.5 0 3.5 57.3 13.7 8,438 147 130 113


18A9202*RTX437 R T t 77 63 4 1.5 0 2.0 57.9 14.1 8,409 145 135 109


12A9009*RTX437 W T b 81 66 6 2.5 0 3.5 57.1 13.9 8,169 143 124 101


6ATX635*RTX436 W T st 78 68 9 1.0 0 3.5 58.1 15.2 8,024 138 119 103


30ATXARG-1*R9603 W T sn 79 55 6 2.5 0 3.5 57.1 13.7 7,974 140 145 102


25ATX631*R9120 R T t 81 68 6 1.5 0 2.5 57.0 14.0 7,942 139 118 98


36AHF14*GCPobs R T sn 78 58 3 1.0 0 2.5 58.4 14.2 7,890 135 136 102


23ATX631*R9113 R T b 81 69 4 1.0 0 3.5 57.1 15.4 7,870 138 115 97


32ATX635*R9607 W T sn 78 70 7 2.0 0 4.0 56.0 14.2 7,825 140 113 100


20A9306*RTX436 W T st 75 56 6 2.0 0 2.5 56.6 13.4 7,723 136 138 104


28ATXARG-1*R9317 W T sn 77 61 5 2.0 0 3.5 56.6 13.9 7,675 136 127 100


16A9107*RTX436 W T sn 78 60 6 2.0 0 3.0 57.3 13.6 7,665 134 128 99


2ATX2752*RTX430 R P pf 77 58 4 2.0 0 3.5 58.8 14.0 7,652 130 133 99


22ATX635*R8901 W T t 82 71 8 1.0 0 4.5 56.8 15.5 7,638 134 108 93


10ATXARG-1*RTX437 W T sn/t 76 68 5 3.0 0 4.0 56.5 13.2 7,599 135 113 101


7ATX635*RTX437 W T sn 81 70 7 2.0 0 3.0 56.2 15.3 7,488 133 107 93


27ATX631*R9317 W T t 80 62 4 2.0 0 2.5 56.7 14.2 7,486 132 122 94


14A9011*RTX437 R T b 77 67 8 1.5 0 4.0 56.7 14.4 7,482 132 112 97


35AHF14*91BE7414 W T t 79 59 6 1.5 0 2.5 58.0 14.3 7,382 127 125 94


9ATXARG-1*RTX436 W T snf 78 57 6 2.0 0 3.5 56.8 13.9 7,357 130 130 94


19A9306*RTX2903 R T t 78 54 4 2.0 0 3.5 56.2 13.9 7,316 130 135 94


37AHF14*RTX436 W T snf 76 54 6 2.0 0 3.5 57.4 14.2 7,286 127 135 96


3ATX631*RTX436 W T lb 81 60 6 2.0 0 3.5 58.0 14.3 7,227 125 121 89


13A9011*RTX2903 R T lb 76 64 9 1.0 0 4.0 56.7 13.6 7,171 126 113 95


5ATX631*RTX2903 R T snf 84 60 5 1.5 0 4.0 57.4 14.4 7,154 125 119 86


24ATXARG-1*R9113 R T sn 82 60 5 1.0 0 5.0 56.0 14.1 7,045 126 118 86


8ATX635*RTX2903 R T t 83 74 8 1.0 0 4.5 56.0 15.6 6,959 124 95 84


15A9107*RTX2903 R T sn 81 62 6 2.0 0 4.5 57.3 14.1 6,921 121 112 86


11A9009*RTX436 W T b 82 61 8 2.0 0 3.0 57.3 13.9 6,849 120 113 84


17A9202*RTX2903 R T t 81 59 6 1.0 0 4.5 56.5 14.3 6,809 121 115 85


33ATX635*86EON361 W T st 81 73 6 2.0 0 4.0 58.0 14.4 6,804 117 94 84


34AV26*86EON361 W T st 82 57 6 2.0 0 4.0 58.0 14.8 6,399 110 112 79


39A81059*6OBS172 R T sn/r 83 57 2 1.0 0 5.5 57.5 14.9 5,762 100 102 69


38A81059*6OBS143 R T b 86 58 2 1.0 0 5.0 56.7 15.1 5,628 99 97 65


40A81059*98LI161-LG35 R T b 82 58 3 1.0 0 4.5 56.9 14.7 5,437 96 95 66


GRAND MEAN 79 62 5 1.7 0 3.6 57.1 14.3 7,497 131 120 94


CHECK MEAN -9 -9 -9 -9.0 0 -9.0 -9.0 -9.0 -9


CV 1 4 21 21.0 0 21.9 1.4 3.9 7


LSD 2 4 2 0.6 0 1.3 1.3 0.9 838


MSE 1 5 1 0.1 0 0.6 0.6 0.3 244,413


SED 1 2 1 0.4 0 0.8 0.8 0.6 498


ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0


REP-MS 2 2 0 0.1 0 0.0 1.6 0.32,088,842


REPS 2 2 2 2.0 0 2.0 2.0 2.0 2


SeedPlant GlumeMaturity Plant Exser Grain Lodg Des. Test  Moist Grain Grain  Yield to  Yield to


MentryMALE Color Color Color Days Height tion Mold ing Rating Weight ure Yield Yield Height Maturity


inchesinches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day


12R9607 W T b 78 65 5 2.3 0 3.5 56.8 14.2 8,459 149 130 108


9R9120 R T t 81 70 6 1.3 0 3.3 56.9 14.4 8,327 146 119 103


11R9603 W T t 79 58 5 2.0 0 3.0 57.0 13.9 8,246 145 143 104


7R8901 W T t 80 66 7 1.5 0 3.5 57.0 14.7 8,157 143 124 102


14RTX430 R P pf 76 61 4 2.3 0 3.5 58.1 13.8 8,045 139 131 106


16RTX437 W T b 78 67 6 2.1 0 3.3 56.8 14.1 7,933 140 119 102


6GCPobs R T 78 58 3 1.0 0 2.5 58.3 14.2 7,890 135 136 102


10R9317 W T t 78 61 4 2.0 0 3.0 56.6 14.0 7,580 134 124 97


8R9113 R T b 82 64 4 1.0 0 4.3 56.6 14.7 7,457 132 117 92


15RTX436 W T t 78 59 7 1.9 0 3.2 57.3 14.1 7,447 130 126 95


491BE7414 W T t 79 59 6 1.5 0 2.5 57.9 14.3 7,381 127 125 94


13RTX2903 R T t 80 62 6 1.4 0 4.2 56.7 14.3 7,055 125 114 88


386EON361 W T t 81 65 6 2.0 0 4.0 58.0 14.6 6,601 114 102 81


26OBS172 R T 83 57 2 1.0 0 5.5 57.5 14.8 5,761 100 102 69


16OBS143 R T 86 58 2 1.0 0 5.0 56.6 15.0 5,628 99 97 65


598LI161-LG35 R T 82 58 3 1.0 0 4.5 56.9 14.6 5,436 96 95 66


GRAND MEAN 80 62 5 1.6 0 3.7 57.2 14.4 7,338 128 119 92


CV 3 8 33 31.4 0 23.0 1.4 4.9 7


LSD 4 8 3 0.8 0 1.4 1.4 1.2 929


MSE 5 24 2 0.2 0 0.7 0.7 0.5 299,763


SED 2 5 2 0.5 0 0.9 0.8 0.7 556


ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0


REP-MS 2 2 0 0.1 0 0.0 1.6 0.32,088,839


REPS 2 2 2 1.9 0 1.9 1.9 1.9 2
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Texas A&M Texas A&M 
Sorghum Breeding Program Sorghum Breeding Program --
Data Management ProceduresData Management Procedures


Agro 642Agro 642Agro 642Agro 642


Plant Breeding BasicsPlant Breeding BasicsTAMU
Sorghum


Breeding


CreateCreate
GeneticGenetic


VariabilityVariability


S l ti fS l ti f


New GermplasmNew Germplasm


Selection of Selection of 
Superior Superior 


GenotypesGenotypes


Replicated Replicated 
Evaluation to Evaluation to 


Confirm Confirm 
ImprovementImprovement


Release of Release of 
Best Best 


GenotypesGenotypes


Sorghum bicolorSorghum bicolorTAMU
Sorghum


Breeding


•• Cultivar TypesCultivar Types
•• Developing Countries: VarietiesDeveloping Countries: Varieties
•• Developed Countries: HybridsDeveloped Countries: Hybrids


•• Breeding MethodologyBreeding Methodology
•• Mostly Pedigree followed by Sterilization Mostly Pedigree followed by Sterilization 


and Testcrossingand Testcrossing
•• Some Population Breeding using Genetic Some Population Breeding using Genetic 


Male SterilityMale Sterility
•• Hybridization for Hybrid Seed ProductionHybridization for Hybrid Seed Production


•• Cytoplasmic Male SterilityCytoplasmic Male Sterility


Emphasis - 2009


• Bioenergy 50%
– Biomass
– Sweet


• Grain 40%


• Emphasis Defined by 
Funding
– Corporate (70%)


• Ceres


– Traditional
– Health Food


• Forage 10%
– Grazing
– Silage


• Chevron


– Public (25%)
• Federal
• State


– Commodity (5%)
• USCP 


TAES Sorghum Breeding Objectives


• Conduct research on the 
genetic control of 
agronomically important traits 
in sorghum


• Train undergraduate and 
graduate students in plant 
breeding and genetics


• Release improved germplasm 
and parental lines to the 
sorghum breeding industry


TAES Breeding Procedure
Exotic Exotic 


SorghumSorghum


Public R
esearc


Public R
esearc PP


A/B A/B –– LinesLines
Heterotic Group 1Heterotic Group 1


R R –– LinesLines
Heterotic Group 2Heterotic Group 2


Hybrids capture HeterosisHybrids capture Heterosis
Good Hybrid has 150 % MidGood Hybrid has 150 % Mid--Parent HeterosisParent Heterosis


Improvement of Inbreds also Enhance Hybrids and HeterosisImprovement of Inbreds also Enhance Hybrids and Heterosis


chch Private Industry
Private Industry
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P1 x P2Approximately 125 F1s 
Summer Year 0


F1Winter Year 0
Self-pollinated


F2
Summer Year 1


TAES Sorghum Improvement Program
Both B & R Lines (they are kept separate)


Selected TraitsSelected Traits


Plant ColorPlant Color
Grain Color Grain Color 
Plant HeightPlant Height
M iM iF2College Station, Corpus


Op selections, large popn


F3
Summer Year 2


CS, CC and LB (select)
Op selections, 2 sel/plot


F4
Summer Year 3


CS, CC and LB select rotated
Op selections, 1 sel/plot


F5
Summer Year 4


Grown in CS, CC and LB
TC in CS 


Sel against poors


MaturityMaturity


Drought ToleranceDrought Tolerance
Yield per seYield per se
ExsertionExsertion
Disease ResistanceDisease Resistance
Pest ResistancePest Resistance


P1 x P2Approximately 125 F1s 
Summer Year 0


F1Winter Year 0
Self-pollinated


F2
Summer Year 1


College Station, Corpus


TAES Sorghum Improvement Program
Both B & R Lines Breeding Plots


0101--02 No. of Plots02 No. of Plots


350


2000 x 2 locations
Op selections, large popn


F3
Summer Year 2


CS, CC and LB (select)
Op selections, 2 sel/plot


F4
Summer Year 3


CS, CC and LB select rotated
Op selections, 1 sel/plot


F5
Summer Year 4


Grown in CS, CC and LB
TC in CS 


Sel against poors


1500 x 2 locations


700 x 3 locations
Different pedigrees


400 x 3 locations
Same pedigrees


Total
~ 11,000


P1 x P2Approximately 125 F1s 
Summer Year 0


F1Winter Year 0
Self-pollinated


F2
Summer Year 1


TC Hybrids
Summer Year 5


Visual Hybrid Evaluation


Selection based on 
Hybrid Evaluation


Coded R-lines Winter Year 5
Hybrid TC Increase


More Testers


Ad d H b id Summer Year 6


TAES Sorghum Improvement Program
R – Line Breeding Scheme


F2College Station, Corpus
Op selections, large popn


F3
Summer Year 2


CS, CC and LB (select)
Op selections, 2 sel/plot


F4
Summer Year 3


CS, CC and LB select rotated
Op selections, 1 sel/plot


F5
Summer Year 4


Grown in CS, CC and LB
TC in CS 


Sel against poors


Advanced Hybrids
Line Observations


Summer Year 6
Comprehensive


Hybrid and 
Line Evaluation


Advanced Hybrids
Line Observations


Summer Year 7
Comprehensive


Hybrid and 
Line Evaluation


Release to 
Seed Companies


Approximately 125 F1s 
Summer Year 0


Winter Year 0
Self-pollinated


Summer Year 1


P1 x P2


F1


F2


TC Hybrids Summer Year 5
Visual Hybrid Evaluation


Selection based on 
A3 Hybrid Evaluation


Advanced HybridsS Y 7


TAES Sorghum Improvement Program
B – Line Breeding Scheme


BC0 F1


BC1 F1


BC2 F1


Summer Year 5
Sterilization Back to B-line


Score Sterility 
Advance Best Pairs


Use same approach in all


Winter Year 5


Summer Year 6


College Station, Corpus
Op selections, large popn


Summer Year 2
CS, CC and LB (select)
Op selections, 2 sel/plot


Summer Year 3
CS, CC and LB select rotated


Op selections, 1 sel/plot


Summer Year 4
Grown in CS, CC and LB


TC and Ster Xs in CS 
Sel against poors


F2


F3


F4


F5


Advanced Hybrids
Line Observations


Summer Year 7
Comprehensive


Hybrid and 
Line Evaluation


Advanced Hybrids
Line Observations


Summer Year 8
Comprehensive


Hybrid and 
Line Evaluation


BC3 F1


BC4 F1 Summer Year 7
Advance Best Pairs
TC to R-line testers


Winter Year 6
Sterilization Back to B-line


Score Sterility 
Advance Best Pairs
TC to R-line testers


BCx F1


Release to 
Seed Companies


Selection on Hybrid and 
Inbred Performance


TC Hybrids
Summer Year 5


Visual Hybrid Evaluation


Selection based on 
Hybrid Evaluation


Coded R-lines Winter Year 5
Hybrid TC Increase


More Testers


Ad d H b id Summer Year 6


TAES Sorghum Improvement Program
R (or B) – Hybrid Evaluation Numbers


400 * 1 reps * 3 locs


400 * 1 reps * 5 locs


Advanced Hybrids
Line Observations


Summer Year 6
Comprehensive


Hybrid and 
Line Evaluation


Advanced Hybrids
Line Observations


Summer Year 7
Comprehensive


Hybrid and 
Line Evaluation


Release to 
Seed Companies


150 * 3 reps * 5 locs


Total Plots
5,450


Evaluation and SelectionEvaluation and Selection
Locations in TexasLocations in Texas


Inbred selection Inbred selection 
and hybrid and hybrid 
evaluation evaluation 
Hybrid Hybrid 
evaluation evaluation 
C iC iCooperative Cooperative 
hybrid hybrid 
evaluation evaluation 
Winter Nursery Winter Nursery 
Region of Region of 
Subtropical Subtropical 
AdaptationAdaptation
Region of Region of 
Temperate Temperate 
AdaptationAdaptation
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TAMU
Sorghum


Breeding
Total Numbers Total Numbers -- FieldField


• Breeding Nursery (CC, BE, CS, LB, HW)
• ~ 11,000 plots (15 acres)


• Advanced Evaluation (all over the place)
• Line per se  (~ 2,000 plots) (3 acres)
• Hybrids ( 3 500 plots) (12 acres)• Hybrids (~ 3,500 plots) (12 acres)


• Research Nursery (WE, CC, BE, CS, LB, HW)
• ~ 10,000 plots (14 acres)


• Seed Maintenance and Increase (CS, LB)
• ~ 5,000 plots (8 acres)


• Standard Increases and Border (8 acres)


TAMU
Sorghum


Breeding
Total Numbers Total Numbers -- InventoryInventory


• Total : 81,468 as of April 1, 2002
• Hybrids
• Inbred
• Research
• Breeding


• 1992 through 2001 increases
• Must keep accurate weights on standard 


hybrids and inbred lines as they are used 
regularly 


TAMU
Sorghum


Breeding
Data Management Data Management -- NeedsNeeds


• Pedigree Updates (must update automatically)
• Inventory Maintenance (keep track seed 


supply)
• Experimental Design and Randomizationp g
• Labels – packaging, inventory, harvest
• FieldBooks – paper and computer
• Statistical Analysis
• Maps


TAMU
Sorghum


Breeding
Data Management Data Management -- SoftwareSoftware


• Microsoft Excel
– Maps
– Field Books 
– Data Input
– Pedigree UpdatingPedigree Updating
– Inventory Maintenance
– Experimental Design and Randomization
– Labels


• SAS
– Statistical Analysis


TAMU
Sorghum


Breeding
Data Management Data Management -- HardwareHardware


• Desktop Computer 
and Printer


• Laptop Computer
• PDA – Compaq 


iPAQ 3765


CombinedCombined
InventoryInventory


FileFile


BreedingBreeding
Location Location 


FilesFiles
(for each site)(for each site)


FieldbookFieldbook
PDAPDA


Labels forLabels for
Planting, Planting, 


MapsMaps


PDAPDA


Notes for Notes for 
referencereference


Weight FileWeight File
SelectionsSelections


NewNew
PedigreePedigree--Updated Updated 


InventoryInventory
FileFile


SelectionsSelections


Generate Generate 
LabelsLabels


ThreshingThreshing
WeighingWeighing
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PLOT CODE SOURCE PEDIGREE Sm Dy St Un Sd Pl Gl GM Ht Ex Lod LDR PFS Ag Yd ds Notes Sel Inst 2000 Notes 2000 Notes2 RANGE ROW
47 1 99CS188 SURENO 0 1 1 W T 2 57 0 0 7 7 4 5 2 59
48 1 99CS267 SC326-6 0 1 1 W P 7 34 0 0 6 8 8 7 2 58
49 1 99CS268 SC414-12E 0 1 1 W P 3 41 1 0 2 2 3 3 2 57
50 COMM A2-2*RTX2862 2 2 56
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM


)*RTX430)-F1*RTx2903)-F2
0 1 2 R T lb 2 40 1 0 4 5 4 4 2 2 R/W,T/P,2-3sg RT 2 55


52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2


1 e 1 2 R P 2 43 1 0 4 6 4 5 2 2 D5A4Y4 RT 2 54


53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2


all sht seln RT 2 53


54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2


e RT 2 52


55 2 00CS8021-1 (86EON361*96CD632)-F2 0 1 2 W T t 4 44 1 0 5 6 4 5 2 2 WT,  mostly tal WT 2 51
56 2 00CS8021-2 (86EON361*96CD632)-F2 selections shor WT 2 50


2001 Corpus Annex F3 FieldBook2001 Corpus Annex F3 FieldBook


( )
57 2 00CS8021-3 (86EON361*96CD632)-F2 lt. glu, lg. sd WT 2 49
58 2 00CS8021-4 (86EON361*96CD632)-F2 WT 2 48
59 2 00CS8021-5 (86EON361*96CD632)-F2 e WT 2 47
60 COMM A2-2*RTX2862 2 46
61 2 00CS8021-6 (86EON361*96CD632)-F2 WT 2 45
62 2 00CS8021-7 (86EON361*96CD632)-F2 WT 2 44
63 2 00CS8021-8 (86EON361*96CD632)-F2 WT 2 43
64 2 00CS8021-9 (86EON361*96CD632)-F2 WT 2 42
65 2 00CS8021-10 (86EON361*96CD632)-F2 1 1 1 W T t 4 41 1 0 3 3 3 3 stn 2 2 WT 2 41
66 2 00CS8021-11 (86EON361*96CD632)-F2 0 1 1 W T t 4 40 2 0 3 3 4 3 stn 2 2 WT 2 40
67 2 00CS8021-12 (86EON361*96CD632)-F2 e WT 2 39
68 2 00CS8021-13 (86EON361*96CD632)-F2 WT 2 38
69 2 00CS8021-14 (86EON361*96CD632)-F2 WT 2 37


PLOT CODE SOURCE PEDIGREE Sm Dy St Un Sd Pl Gl GM Ht Ex Lod LDR PFS Ag Yd ds Notes Sel Inst
47 1 99CS188 SURENO 0 1 1 W T 2 57 0 0 7 7 4 5
48 1 99CS267 SC326-6 0 1 1 W P 7 34 0 0 6 8 8 7
49 1 99CS268 SC414-12E 0 1 1 W P 3 41 1 0 2 2 3 3
50 COMM A2-2*RTX2862 2
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 0 1 2 R T lb 2 40 1 0 4 5 4 4 2 2
52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 1 e 1 2 R P 2 43 1 0 4 6 4 5 2 2
53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 e
55 2 00CS8021-1 (86EON361*96CD632)-F2 0 1 2 W T t 4 44 1 0 5 6 4 5 2 2
56 2 00CS8021-2 (86EON361*96CD632)-F2


Use the 01CA FieldBook to Generate the Weight FileUse the 01CA FieldBook to Generate the Weight File


FEMPLOT FSELNUM MALEPLOT MSELNUM YEARLOC CODE WEIGHT
51 1 0 0 01CA 2 1
51 2 0 0 01CA 2 1
52 1 0 0 01CA 2 1
52 2 0 0 01CA 2 1
55 1 0 0 01CA 2 1
55 2 0 0 01CA 2 1


PLOT CODE SOURCE PEDIGREE
47 1 99CS188 SURENO
48 1 99CS267 SC326-6
49 1 99CS268 SC414-12E
50 COMM A2-2*RTX2862
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
55 2 00CS8021-1 (86EON361*96CD632)-F2
56 2 00CS8021-2 (86EON361*96CD632)-F2
57 2 00CS8021-3 (86EON361*96CD632)-F2


FEMPLOT FSELNUM MALEPLOT MSELNUM YEARLOC CODE WEIGHT
51 1 0 0 01CA 2 1
51 2 0 0 01CA 2 1
52 1 0 0 01CA 2 1
52 2 0 0 01CA 2 1
55 1 0 0 01CA 2 1
55 2 0 0 01CA 2 1


Use the LOC01CA and WHT01CA Files to Generate INV01CAUse the LOC01CA and WHT01CA Files to Generate INV01CA
in Agrobasein Agrobase


LOC01CALOC01CA WHT01CAWHT01CA


( )
58 2 00CS8021-4 (86EON361*96CD632)-F2
59 2 00CS8021-5 (86EON361*96CD632)-F2


NUMBER CODE SOURCE WEIGHT PEDIGREE
77648 2 01CA51-1 43 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1
77649 2 01CA51-2 22 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1
77650 2 01CA52-1 34 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2
77651 2 01CA52-2 27 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2
77652 2 01CA55-1 47 (86EON361*96CD632)-CS1
77653 2 01CA55-2 24 (86EON361*96CD632)-CS1


INV01CAINV01CA


Code DesignationsCode Designations


Code Type Source Weight Pedigree
0 self-pollinated selection 01WF3024-7 15 (BTX635*SURENO)-CS15-CS1
1 self-pollinated bulk 01CS214 2638 B.TX2752
2 open-pollinated selection 01CS9383-1 25 (RTx436*R9848)-F2
3 open-pollinated bulk 01CS20077-BK 91 95BRON155
4 bulk cross 01CS1428*1427 1227 A9108*RTX2783
5 paired male in sterilization 01WF1011-2 84 B006
6 paired female in sterilization 01WF1012*1011-2 100 (BC1)A.B006 (C.S.=A.TX623)
7 cross - hand emas. or poured 01WF2002*2001-F1 3 60M*100M7 cross  hand emas. or poured 01WF2002 2001 F1 3 60M 100M
8 cross - genetic male sterile 01WF4091*3280-3 8 RTx2883ms3(BC1)*(RTX2883ms3*SC574)-F1


History of Experimental LineHistory of Experimental Line
(Example: R.01141)(Example: R.01141)


Number Code Source Weight Pedigree Generation Notes
1 7 96C102*147-F1 3 88B928*RTx436 F1 grown in 97PR


245 1 97CS10016 694 (88B928*RTx436)-F1 F2 grown in 1998 CA
deleted 2 98CA196-1 0 (88B928*RTx436)-F2 F3 grown in 1999 CA
26944 2 99CA1043-2 65 (88B928*RTx436)-CA1 F4 grown in 2000 CS
47542 2 00CS1783-1 93 (88B928*RTx436)-CA1-CA2 F5 grown in 2001 CS
64710 1 01CS2687 82 (88B928*RTx436)-CA1-CA2-CS1 F6 grown in BKBR
64711 4 01CS2688*2687 70 ATXARG-1*R01141 Testcross grown in PRMH
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CombinedCombined
InventoryInventory


FileFile


BreedingBreeding Replicated TestReplicated Test


Select EntriesSelect Entries
For Rep. TestsFor Rep. Tests


ExperimentalExperimental
Design/RandomizationDesign/Randomization


Replicated TestReplicated Test
File (one/test)File (one/test)


Labels, MapsLabels, Maps
Planting PlansPlanting Plans


FieldbookFieldbook
PDA, all notesPDA, all notes


downloaddownload


Data AnalysisData Analysis


2001 IFST Hybrid Trial 2001 IFST Hybrid Trial –– College StationCollege Station


PLOT BLOC ENTRY CODE SOURCE PEDIGREE NOTES St Un Sd Pl Gl GM gql Dy Ht Ex Lod LR LP AG Yd ds TW PM YIELD Notes
101 1 1 4 BOTT92 ATX378*RTX430 RP 1 1 R P 2 76 66 4 0 4 4 4 4 58.1 13.8 8104
102 1 2 4 99CS1166*1165 ATX2752*RTX430 RP 1 1 R P 2 77 55 4 0 4 4 5 4 59.9 13.9 7587
103 1 3 4 00CS7102*7101 ATX631*RTX436 WT 1 1 W T 2 x 81 58 6 0 3 3 3 3 58.8 14.0 7071
104 1 4 4 99CS2066*2065 ATX631*RTX437 WT 1 1 W T 2 80 64 6 0 5 2 2 3 56.9 13.9 7913
105 1 5 4 99CS1368*1367 ATX631*RTX2903 RT 1 1 R T 1 x 83 57 6 0 6 2 4 3 57.0 14.1 6963
106 1 6 4 00CS7206*7205 ATX635*RTX436 WT 1 1 W T 1 x 78 67 8 0 4 5 4 4 58.4 14.8 7939
107 1 7 4 99CS2030*2029 ATX635*RTX437 WT 1 1 W T 2 x 81 69 7 0 3 4 3 3 56.3 14.6 7312
108 1 8 4 00CS7010*7009 ATX635*RTX2903 RT 1 1 R T 1 x 83 72 10 0 3 6 4 4 55.9 14.6 6461 tall
109 1 9 4 99CS1176*1175 ATXARG-1*RTX436 WT 1 1 W T 2 76 56 6 0 5 2 3 3 56.2 13.8 6738
110 1 10 4 99CS2046*2045 ATXARG-1*RTX437 WT 1 1 W T 3 76 68 5 0 4 5 4 4 56.9 13.2 6838
111 1 11 4 00CS6788*6787 A9009*RTX436 WT 1 1 W T 2 82 63 9 0 4 3 2 3 57.1 13.8 6306
112 1 12 4 00CS6798*6797 A9009*RTX437 WT 1 1 W T 3 80 68 7 0 2 3 2 3 56.7 13.8 7898


201 2 14 4 00CS6850*6849 A9011*RTX437 RT 1 1 R T b 2 78 68 8 0 3 3 4 4 55.9 14.0 7655
202 2 33 4 00LxblATX635*329 ATX635*86EON361 WT 1 1 W T st 2 y 81 75 5 0 2 4 3 3 58.1 13.9 7161 gd but tall
203 2 7 4 99CS2030*2029 ATX635*RTX437 WT 1 1 W T sn 2 y 80 71 6 0 3 4 2 3 56.1 16.0 7664 gd but tall
204 2 26 4 00CS6536*6535 ATX635*R9120 RT 1 1 R T st 1 y? 81 71 7 0 3 4 3 3 57.7 14.4 8562 gd but tall
205 2 36 4 00LxblAHF14*357- AHF14*GCPobs 1 1 R T sn 1 78 53 3 0 4 2 4 3 57.9 14.0 7789
206 2 2 4 99CS1166*1165 ATX2752*RTX430 RP 1 1 R P pf 2 77 60 4 0 5 2 4 3 57.7 14.0 7717
207 2 24 4 97CS1217*1218 ATXARG-1*R9113 RT 1 2 R T sn 1 83 60 5 0 2 4 4 4 56.2 14.0 6468 ht var.
208 2 6 4 00CS7206*7205 ATX635*RTX436 WT 1 1 W T st 1 yy 78 68 9 0 2 4 3 3 57.8 15.5 8109 gd but tall
209 2 22 4 99CS2322*2319 ATX635*R8901 WT 1 1 W T t 1 yy 83 70 8 0 3 4 4 4 56.1 16.5 7665
210 2 25 4 00CS6554*6553 ATX631*R9120 RT 1 1 R T t 1 82 67 6 0 3 3 3 3 57.0 14.0 8387
211 2 13 4 00CS6844*6843 A9011*RTX2903 RT 1 1 R T lb 1 76 64 8 0 3 2 5 3 56.2 13.5 7714
212 2 27 4 00CS6706*6705 ATX631*R9317 WT 2 1 W T t 2 y 81 61 2 0 3 3 4 3 56.4 14.3 7976


Once data is downloaded and checked, run standard programs SASOnce data is downloaded and checked, run standard programs SAS
or Agrobase for Hybrid Performance (SCA), Male GCA, Female or Agrobase for Hybrid Performance (SCA), Male GCA, Female 
GCA…..GCA…..


Seed Plant Glume Maturity Plant Exser Grain Lodg Des. Test Moist Grain Grain Yield to Yield to
Entry Hybrid Color Color Color Days Height tion Mold ing Rating Weight ure Yield Yield Height Maturity


inches inches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day
31 ATX631*R9607 W T b 79 61 4 2.5 0 3.0 57.7 14.2 9,094 158 150 116
26 ATX635*R9120 R T st 81 72 7 1.0 0 4.0 56.8 14.8 8,711 153 121 108
21 ATX631*R8901 W T t 78 62 6 2.0 0 2.5 57.1 13.9 8,677 152 141 111
29 ATX631*R9603 W T t 80 61 4 1.5 0 2.5 57.0 14.1 8,519 150 141 107
4 ATX631*RTX437 W T b 78 66 7 2.0 0 3.0 56.9 14.0 8,451 149 128 108
1 ATX378*RTX430 R P p 75 65 4 2.5 0 3.5 57.3 13.7 8,438 147 130 113


18 A9202*RTX437 R T t 77 63 4 1.5 0 2.0 57.9 14.1 8,409 145 135 109
12 A9009*RTX437 W T b 81 66 6 2.5 0 3.5 57.1 13.9 8,169 143 124 101
6 ATX635*RTX436 W T st 78 68 9 1.0 0 3.5 58.1 15.2 8,024 138 119 103


30 ATXARG-1*R9603 W T sn 79 55 6 2.5 0 3.5 57.1 13.7 7,974 140 145 102
25 ATX631*R9120 R T t 81 68 6 1.5 0 2.5 57.0 14.0 7,942 139 118 98
36 AHF14*GCPobs R T sn 78 58 3 1.0 0 2.5 58.4 14.2 7,890 135 136 102
23 ATX631*R9113 R T b 81 69 4 1.0 0 3.5 57.1 15.4 7,870 138 115 97
32 ATX635*R9607 W T sn 78 70 7 2.0 0 4.0 56.0 14.2 7,825 140 113 100
20 A9306*RTX436 W T st 75 56 6 2.0 0 2.5 56.6 13.4 7,723 136 138 104
28 ATXARG-1*R9317 W T sn 77 61 5 2.0 0 3.5 56.6 13.9 7,675 136 127 100
16 A9107*RTX436 W T sn 78 60 6 2.0 0 3.0 57.3 13.6 7,665 134 128 99
2 ATX2752*RTX430 R P pf 77 58 4 2.0 0 3.5 58.8 14.0 7,652 130 133 99


22 ATX635*R8901 W T t 82 71 8 1.0 0 4.5 56.8 15.5 7,638 134 108 93
10 ATXARG-1*RTX437 W T sn/t 76 68 5 3.0 0 4.0 56.5 13.2 7,599 135 113 101
7 ATX635*RTX437 W T sn 81 70 7 2.0 0 3.0 56.2 15.3 7,488 133 107 93


27 ATX631*R9317 W T t 80 62 4 2.0 0 2.5 56.7 14.2 7,486 132 122 94
14 A9011*RTX437 R T b 77 67 8 1.5 0 4.0 56.7 14.4 7,482 132 112 97


SCA or Hybrid SCA or Hybrid 
Performance Performance 
ResultsResults
For 2001 IFST in For 2001 IFST in 
College StationCollege Station


90 3 b 6 8 5 0 0 56 , 8 3 9
35 AHF14*91BE7414 W T t 79 59 6 1.5 0 2.5 58.0 14.3 7,382 127 125 94
9 ATXARG-1*RTX436 W T snf 78 57 6 2.0 0 3.5 56.8 13.9 7,357 130 130 94


19 A9306*RTX2903 R T t 78 54 4 2.0 0 3.5 56.2 13.9 7,316 130 135 94
37 AHF14*RTX436 W T snf 76 54 6 2.0 0 3.5 57.4 14.2 7,286 127 135 96
3 ATX631*RTX436 W T lb 81 60 6 2.0 0 3.5 58.0 14.3 7,227 125 121 89


13 A9011*RTX2903 R T lb 76 64 9 1.0 0 4.0 56.7 13.6 7,171 126 113 95
5 ATX631*RTX2903 R T snf 84 60 5 1.5 0 4.0 57.4 14.4 7,154 125 119 86


24 ATXARG-1*R9113 R T sn 82 60 5 1.0 0 5.0 56.0 14.1 7,045 126 118 86
8 ATX635*RTX2903 R T t 83 74 8 1.0 0 4.5 56.0 15.6 6,959 124 95 84


15 A9107*RTX2903 R T sn 81 62 6 2.0 0 4.5 57.3 14.1 6,921 121 112 86
11 A9009*RTX436 W T b 82 61 8 2.0 0 3.0 57.3 13.9 6,849 120 113 84
17 A9202*RTX2903 R T t 81 59 6 1.0 0 4.5 56.5 14.3 6,809 121 115 85
33 ATX635*86EON361 W T st 81 73 6 2.0 0 4.0 58.0 14.4 6,804 117 94 84
34 AV26*86EON361 W T st 82 57 6 2.0 0 4.0 58.0 14.8 6,399 110 112 79
39 A81059*6OBS172 R T sn/r 83 57 2 1.0 0 5.5 57.5 14.9 5,762 100 102 69
38 A81059*6OBS143 R T b 86 58 2 1.0 0 5.0 56.7 15.1 5,628 99 97 65
40 A81059*98LI161-LG35 R T b 82 58 3 1.0 0 4.5 56.9 14.7 5,437 96 95 66


GRAND MEAN 79 62 5 1.7 0 3.6 57.1 14.3 7,497 131 120 94
CHECK MEAN -9 -9 -9 -9.0 0 -9.0 -9.0 -9.0 -9
CV 1 4 21 21.0 0 21.9 1.4 3.9 7
LSD 2 4 2 0.6 0 1.3 1.3 0.9 838
MSE 1 5 1 0.1 0 0.6 0.6 0.3 244,413
SED 1 2 1 0.4 0 0.8 0.8 0.6 498
ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0
REP-MS 2 2 0 0.1 0 0.0 1.6 0.3 2,088,842
REPS 2 2 2 2.0 0 2.0 2.0 2.0 2


Male GCA Performance Results for 2001 IFST Male GCA Performance Results for 2001 IFST 
in College Stationin College Station


Seed Plant Glume Maturity Plant Exser Grain Lodg Des. Test Moist Grain Grain Yield to Yield to
Mentry MALE Color Color Color Days Height tion Mold ing Rating Weight ure Yield Yield Height Maturity


inches inches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day
12 R9607 W T b 78 65 5 2.3 0 3.5 56.8 14.2 8,459 149 130 108
9 R9120 R T t 81 70 6 1.3 0 3.3 56.9 14.4 8,327 146 119 103


11 R9603 W T t 79 58 5 2.0 0 3.0 57.0 13.9 8,246 145 143 104
7 R8901 W T t 80 66 7 1.5 0 3.5 57.0 14.7 8,157 143 124 102


14 RTX430 R P pf 76 61 4 2.3 0 3.5 58.1 13.8 8,045 139 131 106
16 RTX437 W T b 78 67 6 2.1 0 3.3 56.8 14.1 7,933 140 119 102
6 GCPobs R T 78 58 3 1.0 0 2.5 58.3 14.2 7,890 135 136 102


10 R9317 W T t 78 61 4 2.0 0 3.0 56.6 14.0 7,580 134 124 97
8 R9113 R T b 82 64 4 1.0 0 4.3 56.6 14.7 7,457 132 117 92


15 RTX436 W T t 78 59 7 1.9 0 3.2 57.3 14.1 7,447 130 126 95
4 91BE7414 W T t 79 59 6 1.5 0 2.5 57.9 14.3 7,381 127 125 94


13 RTX2903 R T t 80 62 6 1.4 0 4.2 56.7 14.3 7,055 125 114 88
3 86EON361 W T t 81 65 6 2.0 0 4.0 58.0 14.6 6,601 114 102 81
2 6OBS172 R T 83 57 2 1.0 0 5.5 57.5 14.8 5,761 100 102 69
1 6OBS143 R T 86 58 2 1.0 0 5.0 56.6 15.0 5,628 99 97 65
5 98LI161-LG35 R T 82 58 3 1.0 0 4.5 56.9 14.6 5,436 96 95 66


GRAND MEAN 80 62 5 1.6 0 3.7 57.2 14.4 7,338 128 119 92
CV 3 8 33 31.4 0 23.0 1.4 4.9 7
LSD 4 8 3 0.8 0 1.4 1.4 1.2 929
MSE 5 24 2 0.2 0 0.7 0.7 0.5 299,763
SED 2 5 2 0.5 0 0.9 0.8 0.7 556
ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0
REP-MS 2 2 0 0.1 0 0.0 1.6 0.3 2,088,839
REPS 2 2 2 1.9 0 1.9 1.9 1.9 2
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Plant Breeding is a numbers game… Plant Breeding is a numbers game… 
the more you look at, the better your the more you look at, the better your 
chance of finding something good.  chance of finding something good.  


So make sure that your So make sure that your 
data management system data management system 
allows you to evaluate to allows you to evaluate to 


your full potentialyour full potential
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Texas A&M Texas A&M 
Sorghum Breeding Program Sorghum Breeding Program --
Data Management ProceduresData Management Procedures

Agro 642Agro 642Agro 642Agro 642

Plant Breeding BasicsPlant Breeding BasicsTAMU
Sorghum

Breeding

CreateCreate
GeneticGenetic

VariabilityVariability

S l ti fS l ti f

New GermplasmNew Germplasm

Selection of Selection of 
Superior Superior 

GenotypesGenotypes

Replicated Replicated 
Evaluation to Evaluation to 

Confirm Confirm 
ImprovementImprovement

Release of Release of 
Best Best 

GenotypesGenotypes

Sorghum bicolorSorghum bicolorTAMU
Sorghum

Breeding

•• Cultivar TypesCultivar Types
•• Developing Countries: VarietiesDeveloping Countries: Varieties
•• Developed Countries: HybridsDeveloped Countries: Hybrids

•• Breeding MethodologyBreeding Methodology
•• Mostly Pedigree followed by Sterilization Mostly Pedigree followed by Sterilization 

and Testcrossingand Testcrossing
•• Some Population Breeding using Genetic Some Population Breeding using Genetic 

Male SterilityMale Sterility
•• Hybridization for Hybrid Seed ProductionHybridization for Hybrid Seed Production

•• Cytoplasmic Male SterilityCytoplasmic Male Sterility

Emphasis - 2009

• Bioenergy 50%
– Biomass
– Sweet

• Grain 40%

• Emphasis Defined by 
Funding
– Corporate (70%)

• Ceres

– Traditional
– Health Food

• Forage 10%
– Grazing
– Silage

• Chevron

– Public (25%)
• Federal
• State

– Commodity (5%)
• USCP 

TAES Sorghum Breeding Objectives

• Conduct research on the 
genetic control of 
agronomically important traits 
in sorghum

• Train undergraduate and 
graduate students in plant 
breeding and genetics

• Release improved germplasm 
and parental lines to the 
sorghum breeding industry

TAES Breeding Procedure
Exotic Exotic 

SorghumSorghum

Public R
esearc

Public R
esearc PP

A/B A/B –– LinesLines
Heterotic Group 1Heterotic Group 1

R R –– LinesLines
Heterotic Group 2Heterotic Group 2

Hybrids capture HeterosisHybrids capture Heterosis
Good Hybrid has 150 % MidGood Hybrid has 150 % Mid--Parent HeterosisParent Heterosis

Improvement of Inbreds also Enhance Hybrids and HeterosisImprovement of Inbreds also Enhance Hybrids and Heterosis

chch Private Industry
Private Industry
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P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

TAES Sorghum Improvement Program
Both B & R Lines (they are kept separate)

Selected TraitsSelected Traits

Plant ColorPlant Color
Grain Color Grain Color 
Plant HeightPlant Height
M iM iF2College Station, Corpus

Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

MaturityMaturity

Drought ToleranceDrought Tolerance
Yield per seYield per se
ExsertionExsertion
Disease ResistanceDisease Resistance
Pest ResistancePest Resistance

P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

College Station, Corpus

TAES Sorghum Improvement Program
Both B & R Lines Breeding Plots

0101--02 No. of Plots02 No. of Plots

350

2000 x 2 locations
Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

1500 x 2 locations

700 x 3 locations
Different pedigrees

400 x 3 locations
Same pedigrees

Total
~ 11,000

P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

TC Hybrids
Summer Year 5

Visual Hybrid Evaluation

Selection based on 
Hybrid Evaluation

Coded R-lines Winter Year 5
Hybrid TC Increase

More Testers

Ad d H b id Summer Year 6

TAES Sorghum Improvement Program
R – Line Breeding Scheme

F2College Station, Corpus
Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

Advanced Hybrids
Line Observations

Summer Year 6
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Release to 
Seed Companies

Approximately 125 F1s 
Summer Year 0

Winter Year 0
Self-pollinated

Summer Year 1

P1 x P2

F1

F2

TC Hybrids Summer Year 5
Visual Hybrid Evaluation

Selection based on 
A3 Hybrid Evaluation

Advanced HybridsS Y 7

TAES Sorghum Improvement Program
B – Line Breeding Scheme

BC0 F1

BC1 F1

BC2 F1

Summer Year 5
Sterilization Back to B-line

Score Sterility 
Advance Best Pairs

Use same approach in all

Winter Year 5

Summer Year 6

College Station, Corpus
Op selections, large popn

Summer Year 2
CS, CC and LB (select)
Op selections, 2 sel/plot

Summer Year 3
CS, CC and LB select rotated

Op selections, 1 sel/plot

Summer Year 4
Grown in CS, CC and LB

TC and Ster Xs in CS 
Sel against poors

F2

F3

F4

F5

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 8
Comprehensive

Hybrid and 
Line Evaluation

BC3 F1

BC4 F1 Summer Year 7
Advance Best Pairs
TC to R-line testers

Winter Year 6
Sterilization Back to B-line

Score Sterility 
Advance Best Pairs
TC to R-line testers

BCx F1

Release to 
Seed Companies

Selection on Hybrid and 
Inbred Performance

TC Hybrids
Summer Year 5

Visual Hybrid Evaluation

Selection based on 
Hybrid Evaluation

Coded R-lines Winter Year 5
Hybrid TC Increase

More Testers

Ad d H b id Summer Year 6

TAES Sorghum Improvement Program
R (or B) – Hybrid Evaluation Numbers

400 * 1 reps * 3 locs

400 * 1 reps * 5 locs

Advanced Hybrids
Line Observations

Summer Year 6
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Release to 
Seed Companies

150 * 3 reps * 5 locs

Total Plots
5,450

Evaluation and SelectionEvaluation and Selection
Locations in TexasLocations in Texas

Inbred selection Inbred selection 
and hybrid and hybrid 
evaluation evaluation 
Hybrid Hybrid 
evaluation evaluation 
C iC iCooperative Cooperative 
hybrid hybrid 
evaluation evaluation 
Winter Nursery Winter Nursery 
Region of Region of 
Subtropical Subtropical 
AdaptationAdaptation
Region of Region of 
Temperate Temperate 
AdaptationAdaptation
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TAMU
Sorghum

Breeding
Total Numbers Total Numbers -- FieldField

• Breeding Nursery (CC, BE, CS, LB, HW)
• ~ 11,000 plots (15 acres)

• Advanced Evaluation (all over the place)
• Line per se  (~ 2,000 plots) (3 acres)
• Hybrids ( 3 500 plots) (12 acres)• Hybrids (~ 3,500 plots) (12 acres)

• Research Nursery (WE, CC, BE, CS, LB, HW)
• ~ 10,000 plots (14 acres)

• Seed Maintenance and Increase (CS, LB)
• ~ 5,000 plots (8 acres)

• Standard Increases and Border (8 acres)

TAMU
Sorghum

Breeding
Total Numbers Total Numbers -- InventoryInventory

• Total : 81,468 as of April 1, 2002
• Hybrids
• Inbred
• Research
• Breeding

• 1992 through 2001 increases
• Must keep accurate weights on standard 

hybrids and inbred lines as they are used 
regularly 

TAMU
Sorghum

Breeding
Data Management Data Management -- NeedsNeeds

• Pedigree Updates (must update automatically)
• Inventory Maintenance (keep track seed 

supply)
• Experimental Design and Randomizationp g
• Labels – packaging, inventory, harvest
• FieldBooks – paper and computer
• Statistical Analysis
• Maps

TAMU
Sorghum

Breeding
Data Management Data Management -- SoftwareSoftware

• Microsoft Excel
– Maps
– Field Books 
– Data Input
– Pedigree UpdatingPedigree Updating
– Inventory Maintenance
– Experimental Design and Randomization
– Labels

• SAS
– Statistical Analysis

TAMU
Sorghum

Breeding
Data Management Data Management -- HardwareHardware

• Desktop Computer 
and Printer

• Laptop Computer
• PDA – Compaq 

iPAQ 3765

CombinedCombined
InventoryInventory

FileFile

BreedingBreeding
Location Location 

FilesFiles
(for each site)(for each site)

FieldbookFieldbook
PDAPDA

Labels forLabels for
Planting, Planting, 

MapsMaps

PDAPDA

Notes for Notes for 
referencereference

Weight FileWeight File
SelectionsSelections

NewNew
PedigreePedigree--Updated Updated 

InventoryInventory
FileFile

SelectionsSelections

Generate Generate 
LabelsLabels

ThreshingThreshing
WeighingWeighing
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PLOT CODE SOURCE PEDIGREE Sm Dy St Un Sd Pl Gl GM Ht Ex Lod LDR PFS Ag Yd ds Notes Sel Inst 2000 Notes 2000 Notes2 RANGE ROW
47 1 99CS188 SURENO 0 1 1 W T 2 57 0 0 7 7 4 5 2 59
48 1 99CS267 SC326-6 0 1 1 W P 7 34 0 0 6 8 8 7 2 58
49 1 99CS268 SC414-12E 0 1 1 W P 3 41 1 0 2 2 3 3 2 57
50 COMM A2-2*RTX2862 2 2 56
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM

)*RTX430)-F1*RTx2903)-F2
0 1 2 R T lb 2 40 1 0 4 5 4 4 2 2 R/W,T/P,2-3sg RT 2 55

52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2

1 e 1 2 R P 2 43 1 0 4 6 4 5 2 2 D5A4Y4 RT 2 54

53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2

all sht seln RT 2 53

54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM
)*RTX430)-F1*RTx2903)-F2

e RT 2 52

55 2 00CS8021-1 (86EON361*96CD632)-F2 0 1 2 W T t 4 44 1 0 5 6 4 5 2 2 WT,  mostly tal WT 2 51
56 2 00CS8021-2 (86EON361*96CD632)-F2 selections shor WT 2 50

2001 Corpus Annex F3 FieldBook2001 Corpus Annex F3 FieldBook

( )
57 2 00CS8021-3 (86EON361*96CD632)-F2 lt. glu, lg. sd WT 2 49
58 2 00CS8021-4 (86EON361*96CD632)-F2 WT 2 48
59 2 00CS8021-5 (86EON361*96CD632)-F2 e WT 2 47
60 COMM A2-2*RTX2862 2 46
61 2 00CS8021-6 (86EON361*96CD632)-F2 WT 2 45
62 2 00CS8021-7 (86EON361*96CD632)-F2 WT 2 44
63 2 00CS8021-8 (86EON361*96CD632)-F2 WT 2 43
64 2 00CS8021-9 (86EON361*96CD632)-F2 WT 2 42
65 2 00CS8021-10 (86EON361*96CD632)-F2 1 1 1 W T t 4 41 1 0 3 3 3 3 stn 2 2 WT 2 41
66 2 00CS8021-11 (86EON361*96CD632)-F2 0 1 1 W T t 4 40 2 0 3 3 4 3 stn 2 2 WT 2 40
67 2 00CS8021-12 (86EON361*96CD632)-F2 e WT 2 39
68 2 00CS8021-13 (86EON361*96CD632)-F2 WT 2 38
69 2 00CS8021-14 (86EON361*96CD632)-F2 WT 2 37

PLOT CODE SOURCE PEDIGREE Sm Dy St Un Sd Pl Gl GM Ht Ex Lod LDR PFS Ag Yd ds Notes Sel Inst
47 1 99CS188 SURENO 0 1 1 W T 2 57 0 0 7 7 4 5
48 1 99CS267 SC326-6 0 1 1 W P 7 34 0 0 6 8 8 7
49 1 99CS268 SC414-12E 0 1 1 W P 3 41 1 0 2 2 3 3
50 COMM A2-2*RTX2862 2
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 0 1 2 R T lb 2 40 1 0 4 5 4 4 2 2
52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 1 e 1 2 R P 2 43 1 0 4 6 4 5 2 2
53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2 e
55 2 00CS8021-1 (86EON361*96CD632)-F2 0 1 2 W T t 4 44 1 0 5 6 4 5 2 2
56 2 00CS8021-2 (86EON361*96CD632)-F2

Use the 01CA FieldBook to Generate the Weight FileUse the 01CA FieldBook to Generate the Weight File

FEMPLOT FSELNUM MALEPLOT MSELNUM YEARLOC CODE WEIGHT
51 1 0 0 01CA 2 1
51 2 0 0 01CA 2 1
52 1 0 0 01CA 2 1
52 2 0 0 01CA 2 1
55 1 0 0 01CA 2 1
55 2 0 0 01CA 2 1

PLOT CODE SOURCE PEDIGREE
47 1 99CS188 SURENO
48 1 99CS267 SC326-6
49 1 99CS268 SC414-12E
50 COMM A2-2*RTX2862
51 2 00CS8170-1 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
52 2 00CS8170-2 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
53 2 00CS8170-3 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
54 2 00CS8170-4 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-F2
55 2 00CS8021-1 (86EON361*96CD632)-F2
56 2 00CS8021-2 (86EON361*96CD632)-F2
57 2 00CS8021-3 (86EON361*96CD632)-F2

FEMPLOT FSELNUM MALEPLOT MSELNUM YEARLOC CODE WEIGHT
51 1 0 0 01CA 2 1
51 2 0 0 01CA 2 1
52 1 0 0 01CA 2 1
52 2 0 0 01CA 2 1
55 1 0 0 01CA 2 1
55 2 0 0 01CA 2 1

Use the LOC01CA and WHT01CA Files to Generate INV01CAUse the LOC01CA and WHT01CA Files to Generate INV01CA
in Agrobasein Agrobase

LOC01CALOC01CA WHT01CAWHT01CA

( )
58 2 00CS8021-4 (86EON361*96CD632)-F2
59 2 00CS8021-5 (86EON361*96CD632)-F2

NUMBER CODE SOURCE WEIGHT PEDIGREE
77648 2 01CA51-1 43 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1
77649 2 01CA51-2 22 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS1
77650 2 01CA52-1 34 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2
77651 2 01CA52-2 27 (((ATX623/3/*SPROPINQUEM)*RTX430)-F1*RTx2903)-CS2
77652 2 01CA55-1 47 (86EON361*96CD632)-CS1
77653 2 01CA55-2 24 (86EON361*96CD632)-CS1

INV01CAINV01CA

Code DesignationsCode Designations

Code Type Source Weight Pedigree
0 self-pollinated selection 01WF3024-7 15 (BTX635*SURENO)-CS15-CS1
1 self-pollinated bulk 01CS214 2638 B.TX2752
2 open-pollinated selection 01CS9383-1 25 (RTx436*R9848)-F2
3 open-pollinated bulk 01CS20077-BK 91 95BRON155
4 bulk cross 01CS1428*1427 1227 A9108*RTX2783
5 paired male in sterilization 01WF1011-2 84 B006
6 paired female in sterilization 01WF1012*1011-2 100 (BC1)A.B006 (C.S.=A.TX623)
7 cross - hand emas. or poured 01WF2002*2001-F1 3 60M*100M7 cross  hand emas. or poured 01WF2002 2001 F1 3 60M 100M
8 cross - genetic male sterile 01WF4091*3280-3 8 RTx2883ms3(BC1)*(RTX2883ms3*SC574)-F1

History of Experimental LineHistory of Experimental Line
(Example: R.01141)(Example: R.01141)

Number Code Source Weight Pedigree Generation Notes
1 7 96C102*147-F1 3 88B928*RTx436 F1 grown in 97PR

245 1 97CS10016 694 (88B928*RTx436)-F1 F2 grown in 1998 CA
deleted 2 98CA196-1 0 (88B928*RTx436)-F2 F3 grown in 1999 CA
26944 2 99CA1043-2 65 (88B928*RTx436)-CA1 F4 grown in 2000 CS
47542 2 00CS1783-1 93 (88B928*RTx436)-CA1-CA2 F5 grown in 2001 CS
64710 1 01CS2687 82 (88B928*RTx436)-CA1-CA2-CS1 F6 grown in BKBR
64711 4 01CS2688*2687 70 ATXARG-1*R01141 Testcross grown in PRMH
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CombinedCombined
InventoryInventory

FileFile

BreedingBreeding Replicated TestReplicated Test

Select EntriesSelect Entries
For Rep. TestsFor Rep. Tests

ExperimentalExperimental
Design/RandomizationDesign/Randomization

Replicated TestReplicated Test
File (one/test)File (one/test)

Labels, MapsLabels, Maps
Planting PlansPlanting Plans

FieldbookFieldbook
PDA, all notesPDA, all notes

downloaddownload

Data AnalysisData Analysis

2001 IFST Hybrid Trial 2001 IFST Hybrid Trial –– College StationCollege Station

PLOT BLOC ENTRY CODE SOURCE PEDIGREE NOTES St Un Sd Pl Gl GM gql Dy Ht Ex Lod LR LP AG Yd ds TW PM YIELD Notes
101 1 1 4 BOTT92 ATX378*RTX430 RP 1 1 R P 2 76 66 4 0 4 4 4 4 58.1 13.8 8104
102 1 2 4 99CS1166*1165 ATX2752*RTX430 RP 1 1 R P 2 77 55 4 0 4 4 5 4 59.9 13.9 7587
103 1 3 4 00CS7102*7101 ATX631*RTX436 WT 1 1 W T 2 x 81 58 6 0 3 3 3 3 58.8 14.0 7071
104 1 4 4 99CS2066*2065 ATX631*RTX437 WT 1 1 W T 2 80 64 6 0 5 2 2 3 56.9 13.9 7913
105 1 5 4 99CS1368*1367 ATX631*RTX2903 RT 1 1 R T 1 x 83 57 6 0 6 2 4 3 57.0 14.1 6963
106 1 6 4 00CS7206*7205 ATX635*RTX436 WT 1 1 W T 1 x 78 67 8 0 4 5 4 4 58.4 14.8 7939
107 1 7 4 99CS2030*2029 ATX635*RTX437 WT 1 1 W T 2 x 81 69 7 0 3 4 3 3 56.3 14.6 7312
108 1 8 4 00CS7010*7009 ATX635*RTX2903 RT 1 1 R T 1 x 83 72 10 0 3 6 4 4 55.9 14.6 6461 tall
109 1 9 4 99CS1176*1175 ATXARG-1*RTX436 WT 1 1 W T 2 76 56 6 0 5 2 3 3 56.2 13.8 6738
110 1 10 4 99CS2046*2045 ATXARG-1*RTX437 WT 1 1 W T 3 76 68 5 0 4 5 4 4 56.9 13.2 6838
111 1 11 4 00CS6788*6787 A9009*RTX436 WT 1 1 W T 2 82 63 9 0 4 3 2 3 57.1 13.8 6306
112 1 12 4 00CS6798*6797 A9009*RTX437 WT 1 1 W T 3 80 68 7 0 2 3 2 3 56.7 13.8 7898

201 2 14 4 00CS6850*6849 A9011*RTX437 RT 1 1 R T b 2 78 68 8 0 3 3 4 4 55.9 14.0 7655
202 2 33 4 00LxblATX635*329 ATX635*86EON361 WT 1 1 W T st 2 y 81 75 5 0 2 4 3 3 58.1 13.9 7161 gd but tall
203 2 7 4 99CS2030*2029 ATX635*RTX437 WT 1 1 W T sn 2 y 80 71 6 0 3 4 2 3 56.1 16.0 7664 gd but tall
204 2 26 4 00CS6536*6535 ATX635*R9120 RT 1 1 R T st 1 y? 81 71 7 0 3 4 3 3 57.7 14.4 8562 gd but tall
205 2 36 4 00LxblAHF14*357- AHF14*GCPobs 1 1 R T sn 1 78 53 3 0 4 2 4 3 57.9 14.0 7789
206 2 2 4 99CS1166*1165 ATX2752*RTX430 RP 1 1 R P pf 2 77 60 4 0 5 2 4 3 57.7 14.0 7717
207 2 24 4 97CS1217*1218 ATXARG-1*R9113 RT 1 2 R T sn 1 83 60 5 0 2 4 4 4 56.2 14.0 6468 ht var.
208 2 6 4 00CS7206*7205 ATX635*RTX436 WT 1 1 W T st 1 yy 78 68 9 0 2 4 3 3 57.8 15.5 8109 gd but tall
209 2 22 4 99CS2322*2319 ATX635*R8901 WT 1 1 W T t 1 yy 83 70 8 0 3 4 4 4 56.1 16.5 7665
210 2 25 4 00CS6554*6553 ATX631*R9120 RT 1 1 R T t 1 82 67 6 0 3 3 3 3 57.0 14.0 8387
211 2 13 4 00CS6844*6843 A9011*RTX2903 RT 1 1 R T lb 1 76 64 8 0 3 2 5 3 56.2 13.5 7714
212 2 27 4 00CS6706*6705 ATX631*R9317 WT 2 1 W T t 2 y 81 61 2 0 3 3 4 3 56.4 14.3 7976

Once data is downloaded and checked, run standard programs SASOnce data is downloaded and checked, run standard programs SAS
or Agrobase for Hybrid Performance (SCA), Male GCA, Female or Agrobase for Hybrid Performance (SCA), Male GCA, Female 
GCA…..GCA…..

Seed Plant Glume Maturity Plant Exser Grain Lodg Des. Test Moist Grain Grain Yield to Yield to
Entry Hybrid Color Color Color Days Height tion Mold ing Rating Weight ure Yield Yield Height Maturity

inches inches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day
31 ATX631*R9607 W T b 79 61 4 2.5 0 3.0 57.7 14.2 9,094 158 150 116
26 ATX635*R9120 R T st 81 72 7 1.0 0 4.0 56.8 14.8 8,711 153 121 108
21 ATX631*R8901 W T t 78 62 6 2.0 0 2.5 57.1 13.9 8,677 152 141 111
29 ATX631*R9603 W T t 80 61 4 1.5 0 2.5 57.0 14.1 8,519 150 141 107
4 ATX631*RTX437 W T b 78 66 7 2.0 0 3.0 56.9 14.0 8,451 149 128 108
1 ATX378*RTX430 R P p 75 65 4 2.5 0 3.5 57.3 13.7 8,438 147 130 113

18 A9202*RTX437 R T t 77 63 4 1.5 0 2.0 57.9 14.1 8,409 145 135 109
12 A9009*RTX437 W T b 81 66 6 2.5 0 3.5 57.1 13.9 8,169 143 124 101
6 ATX635*RTX436 W T st 78 68 9 1.0 0 3.5 58.1 15.2 8,024 138 119 103

30 ATXARG-1*R9603 W T sn 79 55 6 2.5 0 3.5 57.1 13.7 7,974 140 145 102
25 ATX631*R9120 R T t 81 68 6 1.5 0 2.5 57.0 14.0 7,942 139 118 98
36 AHF14*GCPobs R T sn 78 58 3 1.0 0 2.5 58.4 14.2 7,890 135 136 102
23 ATX631*R9113 R T b 81 69 4 1.0 0 3.5 57.1 15.4 7,870 138 115 97
32 ATX635*R9607 W T sn 78 70 7 2.0 0 4.0 56.0 14.2 7,825 140 113 100
20 A9306*RTX436 W T st 75 56 6 2.0 0 2.5 56.6 13.4 7,723 136 138 104
28 ATXARG-1*R9317 W T sn 77 61 5 2.0 0 3.5 56.6 13.9 7,675 136 127 100
16 A9107*RTX436 W T sn 78 60 6 2.0 0 3.0 57.3 13.6 7,665 134 128 99
2 ATX2752*RTX430 R P pf 77 58 4 2.0 0 3.5 58.8 14.0 7,652 130 133 99

22 ATX635*R8901 W T t 82 71 8 1.0 0 4.5 56.8 15.5 7,638 134 108 93
10 ATXARG-1*RTX437 W T sn/t 76 68 5 3.0 0 4.0 56.5 13.2 7,599 135 113 101
7 ATX635*RTX437 W T sn 81 70 7 2.0 0 3.0 56.2 15.3 7,488 133 107 93

27 ATX631*R9317 W T t 80 62 4 2.0 0 2.5 56.7 14.2 7,486 132 122 94
14 A9011*RTX437 R T b 77 67 8 1.5 0 4.0 56.7 14.4 7,482 132 112 97

SCA or Hybrid SCA or Hybrid 
Performance Performance 
ResultsResults
For 2001 IFST in For 2001 IFST in 
College StationCollege Station

90 3 b 6 8 5 0 0 56 , 8 3 9
35 AHF14*91BE7414 W T t 79 59 6 1.5 0 2.5 58.0 14.3 7,382 127 125 94
9 ATXARG-1*RTX436 W T snf 78 57 6 2.0 0 3.5 56.8 13.9 7,357 130 130 94

19 A9306*RTX2903 R T t 78 54 4 2.0 0 3.5 56.2 13.9 7,316 130 135 94
37 AHF14*RTX436 W T snf 76 54 6 2.0 0 3.5 57.4 14.2 7,286 127 135 96
3 ATX631*RTX436 W T lb 81 60 6 2.0 0 3.5 58.0 14.3 7,227 125 121 89

13 A9011*RTX2903 R T lb 76 64 9 1.0 0 4.0 56.7 13.6 7,171 126 113 95
5 ATX631*RTX2903 R T snf 84 60 5 1.5 0 4.0 57.4 14.4 7,154 125 119 86

24 ATXARG-1*R9113 R T sn 82 60 5 1.0 0 5.0 56.0 14.1 7,045 126 118 86
8 ATX635*RTX2903 R T t 83 74 8 1.0 0 4.5 56.0 15.6 6,959 124 95 84

15 A9107*RTX2903 R T sn 81 62 6 2.0 0 4.5 57.3 14.1 6,921 121 112 86
11 A9009*RTX436 W T b 82 61 8 2.0 0 3.0 57.3 13.9 6,849 120 113 84
17 A9202*RTX2903 R T t 81 59 6 1.0 0 4.5 56.5 14.3 6,809 121 115 85
33 ATX635*86EON361 W T st 81 73 6 2.0 0 4.0 58.0 14.4 6,804 117 94 84
34 AV26*86EON361 W T st 82 57 6 2.0 0 4.0 58.0 14.8 6,399 110 112 79
39 A81059*6OBS172 R T sn/r 83 57 2 1.0 0 5.5 57.5 14.9 5,762 100 102 69
38 A81059*6OBS143 R T b 86 58 2 1.0 0 5.0 56.7 15.1 5,628 99 97 65
40 A81059*98LI161-LG35 R T b 82 58 3 1.0 0 4.5 56.9 14.7 5,437 96 95 66

GRAND MEAN 79 62 5 1.7 0 3.6 57.1 14.3 7,497 131 120 94
CHECK MEAN -9 -9 -9 -9.0 0 -9.0 -9.0 -9.0 -9
CV 1 4 21 21.0 0 21.9 1.4 3.9 7
LSD 2 4 2 0.6 0 1.3 1.3 0.9 838
MSE 1 5 1 0.1 0 0.6 0.6 0.3 244,413
SED 1 2 1 0.4 0 0.8 0.8 0.6 498
ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0
REP-MS 2 2 0 0.1 0 0.0 1.6 0.3 2,088,842
REPS 2 2 2 2.0 0 2.0 2.0 2.0 2

Male GCA Performance Results for 2001 IFST Male GCA Performance Results for 2001 IFST 
in College Stationin College Station

Seed Plant Glume Maturity Plant Exser Grain Lodg Des. Test Moist Grain Grain Yield to Yield to
Mentry MALE Color Color Color Days Height tion Mold ing Rating Weight ure Yield Yield Height Maturity

inches inches lbs/bu % lbs/acre bu/acre lbs/inch lbs/day
12 R9607 W T b 78 65 5 2.3 0 3.5 56.8 14.2 8,459 149 130 108
9 R9120 R T t 81 70 6 1.3 0 3.3 56.9 14.4 8,327 146 119 103

11 R9603 W T t 79 58 5 2.0 0 3.0 57.0 13.9 8,246 145 143 104
7 R8901 W T t 80 66 7 1.5 0 3.5 57.0 14.7 8,157 143 124 102

14 RTX430 R P pf 76 61 4 2.3 0 3.5 58.1 13.8 8,045 139 131 106
16 RTX437 W T b 78 67 6 2.1 0 3.3 56.8 14.1 7,933 140 119 102
6 GCPobs R T 78 58 3 1.0 0 2.5 58.3 14.2 7,890 135 136 102

10 R9317 W T t 78 61 4 2.0 0 3.0 56.6 14.0 7,580 134 124 97
8 R9113 R T b 82 64 4 1.0 0 4.3 56.6 14.7 7,457 132 117 92

15 RTX436 W T t 78 59 7 1.9 0 3.2 57.3 14.1 7,447 130 126 95
4 91BE7414 W T t 79 59 6 1.5 0 2.5 57.9 14.3 7,381 127 125 94

13 RTX2903 R T t 80 62 6 1.4 0 4.2 56.7 14.3 7,055 125 114 88
3 86EON361 W T t 81 65 6 2.0 0 4.0 58.0 14.6 6,601 114 102 81
2 6OBS172 R T 83 57 2 1.0 0 5.5 57.5 14.8 5,761 100 102 69
1 6OBS143 R T 86 58 2 1.0 0 5.0 56.6 15.0 5,628 99 97 65
5 98LI161-LG35 R T 82 58 3 1.0 0 4.5 56.9 14.6 5,436 96 95 66

GRAND MEAN 80 62 5 1.6 0 3.7 57.2 14.4 7,338 128 119 92
CV 3 8 33 31.4 0 23.0 1.4 4.9 7
LSD 4 8 3 0.8 0 1.4 1.4 1.2 929
MSE 5 24 2 0.2 0 0.7 0.7 0.5 299,763
SED 2 5 2 0.5 0 0.9 0.8 0.7 556
ALPHA 0 0 0 0.1 0 0.1 0.1 0.1 0
REP-MS 2 2 0 0.1 0 0.0 1.6 0.3 2,088,839
REPS 2 2 2 1.9 0 1.9 1.9 1.9 2
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Plant Breeding is a numbers game… Plant Breeding is a numbers game… 
the more you look at, the better your the more you look at, the better your 
chance of finding something good.  chance of finding something good.  

So make sure that your So make sure that your 
data management system data management system 
allows you to evaluate to allows you to evaluate to 

your full potentialyour full potential
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Plant Breeding BasicsTAMU
Sorghum

Breeding

Create
Genetic

Variability

Selection of 
Superior 

Genotypes

Replicated 
Evaluation to 

Confirm 
Improvement

Release of 
Best 

Genotypes

New Germplasm



Sorghum bicolorTAMU
Sorghum

Breeding

• Cultivar Types
• Developing Countries: Varieties
• Developed Countries: Hybrids

• Breeding Methodology
• Mostly Pedigree followed by Sterilization 

and Testcrossing
• Some Population Breeding using Genetic 

Male Sterility
• Hybridization for Hybrid Seed Production

• Cytoplasmic Male Sterility



Emphasis - 2009

• Bioenergy  50%
– Biomass
– Sweet

• Grain 40%
– Traditional
– Health Food

• Forage 10%
– Grazing
– Silage

• Emphasis Defined by 
Funding
– Corporate (70%)

• Ceres
• Chevron

– Public (25%)
• Federal
• State

– Commodity (5%)
• USCP 



TAES Sorghum Breeding Objectives

• Conduct research on the 
genetic control of 
agronomically important traits 
in sorghum

• Train undergraduate and 
graduate students in plant 
breeding and genetics

• Release improved germplasm 
and parental lines to the 
sorghum breeding industry



TAES Breeding Procedure

A/B – Lines
Heterotic Group 1

R – Lines
Heterotic Group 2

Hybrids capture Heterosis
Good Hybrid has 150 % Mid-Parent Heterosis

Improvement of Inbreds also Enhance Hybrids and Heterosis

Exotic 
Sorghum

Public R
esearch Private Industry



P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

College Station, Corpus
Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

TAES Sorghum Improvement Program
Both B & R Lines (they are kept separate)

Selected Traits

Plant Color
Grain Color 
Plant Height
Maturity

Drought Tolerance
Yield per se
Exsertion
Disease Resistance
Pest Resistance



P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

College Station, Corpus
Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

TAES Sorghum Improvement Program
Both B & R Lines Breeding Plots

01-02 No. of Plots

350

2000 x 2 locations

1500 x 2 locations

700 x 3 locations
Different pedigrees

400 x 3 locations
Same pedigrees

Total
~ 11,000



P1 x P2Approximately 125 F1s 
Summer Year 0

F1Winter Year 0
Self-pollinated

F2
Summer Year 1

College Station, Corpus
Op selections, large popn

F3
Summer Year 2

CS, CC and LB (select)
Op selections, 2 sel/plot

F4
Summer Year 3

CS, CC and LB select rotated
Op selections, 1 sel/plot

F5
Summer Year 4

Grown in CS, CC and LB
TC in CS 

Sel against poors

TC Hybrids
Summer Year 5

Visual Hybrid Evaluation

Selection based on 
Hybrid Evaluation

Coded R-lines Winter Year 5
Hybrid TC Increase

More Testers

Advanced Hybrids
Line Observations

Summer Year 6
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Release to 
Seed Companies

TAES Sorghum Improvement Program
R – Line Breeding Scheme



Approximately 125 F1s 
Summer Year 0

Winter Year 0
Self-pollinated

Summer Year 1
College Station, Corpus

Op selections, large popn

Summer Year 2
CS, CC and LB (select)
Op selections, 2 sel/plot

Summer Year 3
CS, CC and LB select rotated

Op selections, 1 sel/plot

Summer Year 4
Grown in CS, CC and LB

TC and Ster Xs in CS 
Sel against poors

P1 x P2

F1

F2

F3

F4

F5

TC Hybrids Summer Year 5
Visual Hybrid Evaluation

Selection based on 
A3 Hybrid Evaluation

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 8
Comprehensive

Hybrid and 
Line Evaluation

TAES Sorghum Improvement Program
B – Line Breeding Scheme

BC0 F1

BC1 F1

BC2 F1

BC3 F1

BC4 F1

Summer Year 5
Sterilization Back to B-line

Score Sterility 
Advance Best Pairs

Use same approach in all

Summer Year 7
Advance Best Pairs
TC to R-line testers

Winter Year 5

Summer Year 6

Winter Year 6
Sterilization Back to B-line

Score Sterility 
Advance Best Pairs
TC to R-line testers

BCx F1

Release to 
Seed Companies

Selection on Hybrid and 
Inbred Performance



TC Hybrids
Summer Year 5

Visual Hybrid Evaluation

Selection based on 
Hybrid Evaluation

Coded R-lines Winter Year 5
Hybrid TC Increase

More Testers

Advanced Hybrids
Line Observations

Summer Year 6
Comprehensive

Hybrid and 
Line Evaluation

Advanced Hybrids
Line Observations

Summer Year 7
Comprehensive

Hybrid and 
Line Evaluation

Release to 
Seed Companies

TAES Sorghum Improvement Program
R (or B) – Hybrid Evaluation Numbers

400 * 1 reps * 3 locs

400 * 1 reps * 5 locs

150 * 3 reps * 5 locs

Total Plots
5,450



Evaluation and Selection
Locations in Texas

Inbred selection 
and hybrid 
evaluation 
Hybrid 
evaluation 
Cooperative 
hybrid 
evaluation 
Winter Nursery 
Region of 
Subtropical 
Adaptation
Region of 
Temperate 
Adaptation



TAMU
Sorghum

Breeding
Total Numbers - Field

• Breeding Nursery (CC, BE, CS, LB, HW)
• ~ 11,000 plots (15 acres)

• Advanced Evaluation (all over the place)
• Line per se  (~ 2,000 plots) (3 acres)
• Hybrids (~ 3,500 plots) (12 acres)

• Research Nursery (WE, CC, BE, CS, LB, HW)
• ~ 10,000 plots (14 acres)

• Seed Maintenance and Increase (CS, LB)
• ~ 5,000 plots (8 acres)

• Standard Increases and Border (8 acres)



TAMU
Sorghum

Breeding
Total Numbers - Inventory

• Total : 81,468 as of April 1, 2002
• Hybrids
• Inbred
• Research
• Breeding

• 1992 through 2001 increases
• Must keep accurate weights on standard 

hybrids and inbred lines as they are used 
regularly 



TAMU
Sorghum

Breeding
Data Management - Needs

• Pedigree Updates (must update automatically)
• Inventory Maintenance (keep track seed 

supply)
• Experimental Design and Randomization
• Labels – packaging, inventory, harvest
• FieldBooks – paper and computer
• Statistical Analysis
• Maps



TAMU
Sorghum

Breeding
Data Management - Software

• Microsoft Excel
– Maps
– Field Books 
– Data Input
– Pedigree Updating
– Inventory Maintenance
– Experimental Design and Randomization
– Labels

• SAS
– Statistical Analysis



TAMU
Sorghum

Breeding
Data Management - Hardware

• Desktop Computer 
and Printer

• Laptop Computer
• PDA – Compaq 

iPAQ 3765



Combined
Inventory

File

Breeding
Location 

Files
(for each site)

Fieldbook
PDA

Notes for 
reference

Weight File
Selections

New
Pedigree-Updated 

Inventory
File

Selections

Generate 
Labels

Threshing
Weighing

Labels for
Planting, 

Maps



2001 Corpus Annex F3 FieldBook



Use the 01CA FieldBook to Generate the Weight File



Use the LOC01CA and WHT01CA Files to Generate INV01CA
in Agrobase

LOC01CA WHT01CA

INV01CA



Code Designations



History of Experimental Line
(Example: R.01141)





Combined
Inventory

File

Breeding Replicated Test

Select Entries
For Rep. Tests

Experimental
Design/Randomization

Replicated Test
File (one/test)

Labels, Maps
Planting Plans

Fieldbook
PDA, all notes

download

Data Analysis



2001 IFST Hybrid Trial – College Station

Once data is downloaded and checked, run standard programs SAS
or Agrobase for Hybrid Performance (SCA), Male GCA, Female 
GCA…..



SCA or Hybrid 
Performance 
Results
For 2001 IFST in 
College Station



Male GCA Performance Results for 2001 IFST 
in College Station
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Plant Breeding is a numbers game… 
the more you look at, the better your 
chance of finding something good.  

So make sure that your 
data management system 
allows you to evaluate to 

your full potential
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