
Status	  of	  the	  United	  States	  
	  Nico%ana	  Germplasm	  

Collec6on:	  	  	  
What	  to	  do	  Next?	  

Tobacco	  Workers	  Conference	  
January	  17,	  2012	  

R.S.	  Lewis	  
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Nicotiana Genus  

76 recognized naturally-occurring species (Knapp et al., 2004) 
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U.S. Nicotiana Collection:  History  

Prior to 1934:  USDA collection consists of ~150 ‘Tobacco  
Introductions’ or TIs 

1934: USDA plant pathologist E.E. Clayton organizes collection 
trip     

1935 – 1937: W. Andrew Archer & Raymond Stadelman collect  
seed of native varieties in Mexico, Central America, & South 
America. Collection increased to 1,160 TI’s by 1937. 
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Stadelman & Archer Collection Trips  
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U.S. Nicotiana Collection:  History  

1950’s: Tobacco Wild relative (TW)  collection assembled largely as 
a duplication of original materials collected by botanist Dr. T.H.  
Goodspeed. 
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U.S. Nicotiana Collection:  History  

TW collection maintained in Beltsville until 1960’s when moved  
to Oxford Tobacco Research Station 

TI collection maintained in Beltsville until 1982 when moved 
to Oxford Tobacco Research Station (Verne Sisson, Curator) 

USDA ceases all support for tobacco related activities in 1994. 
Collection transferred to N.C. State University. 

 Curator  
 Verne Sisson   until 2004 
 Jennifer Nicholson  2004-2007 
 Ted Woodlief   2008-2011 
 Nobody    2012 

Oxford Tobacco Research Station 
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U.S. Nicotiana Collection:  Current Situation  

-  Approximately 1900 accessions of N. tabacum 

-   223 accessions representing 59 wild Nicotiana relatives 
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U.S. Nicotiana Collection:  Maintenance  
Seedstocks maintained in 25 ml glass vials at ~10 deg C. 
Approximately 15 g (~200,000 seed) are maintained for TI & TC 
collections. 

Small subsamples are kept in a freezer maintained at -20 deg C. 

Backup also maintained by National Center for Genetic Resources  
Preservation (Ft. Collins, CO) 

Seed generally regenerated at intervals between 10 and 15 years. 

Some species very difficult to produce seed for. 
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U.S. Nicotiana Collection:  Current Situation  

Collection is a component of the National Plant Germplasm 
 System (NPGS). 

Each accession has an associated Plant Introduction (PI) 
number. 

Information available on Germplasm Resources Information 
Network (GRIN). 
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(TI 1068) 
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Genetic Variation in Nicotiana:  Reasons to Care  
1) Source of variation for breeding flexibility & continued improvement of quantitative traits 

Average Yields for NCOVT:  1955-2006 

ΔG = h2iσP =  σ2
Ai/σP 
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There is a very high degree of relatedness among elite  
flue-cured materials 

Genetic Variation in Nicotiana:  Reasons to Care  
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Allelic Counts for Eight Time Periods of Flue-Cured 
Tobacco Breeding 
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Breeding Period 

Average Genetic Similarities Values (Sij) for Flue-
Cured Tobacco Cultivars from Eight Time Periods 

Based on 71 microsatellite marker loci. 

(37) 

(16) (11) (11) (11) (10) (11) (30) 

(37) 

(16) (11) (11) (11) (10) (11) (30) 

P =  
0.570 P =  

0.082 P =  
0.002 

P =  
0.104 

P =  
0.002 P < 

 0.001 
P  <  
0.001 
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Little Sweet Orinoco (1) 
Lizard Tail Orinoco (1) 

Warne (1) 
Oxford 3 (2) 

Oxford 26 (2) 
Vesta 5 (3) 

Vesta 30 (2) 
Adcock x H. Pryor (1) 

Broad Leaf Orinoco (1) 
White Stem Orinoco (1) 

Gold Dollar (1) 
Virginia Bright Leaf (1) 

Jamaica (1) 
Silver Dollar (1) 

Yellow Mammoth (1) 
Jamaica Wrapper (1) 
White Mammoth (1) 

Silk Leaf (1) 
Dukane (1) 

Yellow Special A (2) 
Griffin Special (1) 

Burch’s Special (1) 
Faucette Special (1) 

Cash (1) 
Harrison Special (1) 
Golden Harvest (2) 

Golden Cure (3) 
Hicks Broadleaf (1) 

White Gold (2) 
NC2326 (4) 

Coker 48 (5) 
McNair 30 (4) 
McNair 20 (4) 

McNair 944 (5) 
K394 (6) 
K340 (6) 

Oxford 1 (2) 
McNair 373 (5) 

Coker 347 (5) 
Speight G-28 (4) 

NC810 (8) 
GL 973 (8) 
NC471 (8) 

NC95 (4) 
Coker 258 (4) 

SC72 (5) 
Coker 371-Gold (6) 

K326 (6) 
NC72 (7) 
NC71 (7) 

NC297 (8) 
NC291 (8) 

NC55 (7) 
Speight 220 (8) 

K346 (7) 
RG81 (7) 
CC27 (8) 

Speight 210 (8) 
Coker 319 (4) 

GL737 (8) 
Speight H20 (8) 

K399 (6) 
Oxford 207 (7) 

Speight 168 (7) 
K149 (7) 

CU748 (8) 
Coker 86 (5) 

Speight NF3 (7) 
Speight G-15 (5) 

Golden Wilt (2) 
Coker 139 (3) 
Coker 187 (3) 
Coker 298 (4) 
Coker 316 (3) 

Coker 187-Hicks (3) 
SC58 (3) 

Ox 1-181 (2) 
Speight G-10 (4) 

McNair 10  (4) 
Speight G-70 (5) 

NC567 (6) 
Speight G-80 (6) 

Bonanza  (1) 
Bottom Special (1) 
Hickory Pryor (1) 

Delcrest  (1) 
Paris Wrapper (1) 

NC82 (5) 
VA115 (4) 

NC27NF (6) 
NC37NF (6) 

NC606 (7) 
Coker 176 (6) 

Coker 51 (6) 
Adcock x P. Arthur (1) 

Big Gem (1) 
Lemon Bright (1) 

401 (2) 
D.H. Currin (1) 

Harrison Pryor (1) 
Virginia Virginia Gold (2) 

Virginia 21 (3) 
Southern Beauty (1) 

Virginia 45 (3) 
Banana Leaf (1) 

Pinckney Arthur (1) 
Dixie Bright 102 (2) 

McNair 135 (5) 
Robertson (1) 

Dixie Bright 244 (3) 
Dixie Bright 101 (2) 

Dixie Bright 27 (2) 
Dixie Bright 28 (3) 

Vamorr 48 (2) 
Oxford 2 (2) 
Cabbage (1) 

Yellow Pryor (1) 

0.00 

Microsatellite-based UPGMA dendrogram of 117 flue-cured tobacco cultivars from eight time periods. 
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Genetic Variation in Nicotiana:  Reasons to Care  
2)  Source of resistance genes for biotic and abiotic stresses? 
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Genetic Variation in Nicotiana:  Reasons to Care  
3)  Sources of variation for working within a regulatory environment 
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Genetic Variation in Nicotiana:  Reasons to Care  
4) Sources of variation for genomic studies in Nicotiana and experiments in basic 
 plant biology 
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U.S. Nicotiana Germplasm Collection:  Number of Requests  

Seed requests filled by the curator of the United States Nicotiana 
Germplasm Collection:  2000-2004, 2009-2010 

            2000        2001              2002              2003              2004        2009             2010 

Requesting Agency Classification 
# of 

Requests 

# of 
Access-

ions 
# of 

Requests 

# of 
Access-

ions 
# of 

Requests 

# of 
Access-

ions 
# of 

Requests 

# of 
Access-

ions 
# of 

Requests 

# of 
Access-
ions 

# of 
Requests 

# of 
Access-
ions 

# of 
Requests 

# of 
Access-
ions 

U.S. Agricultural Research Service 0 0 1 1 3 12 7 76 4 8          -          -          -          - 

U.S. state agencies and universities 27 89 32 203 39 283 39 172 31 269          -          -          -          - 

U.S. commercial company 12 50 22 163 13 144 22 604 25 343          -          -          -          - 

U.S. non-profit organization 1 1 4 7 3 4 3 8 4 10          -          -          -          - 

U.S. individuals (no affiliation) 6 38 5 14 5 36 12 74 15 116          -          -          -          - 

Foreign genetic resources unit 2 2 0 0 3 72 0 0 0 0          -          -          -          - 

Foreign commercial company 1 34 6 18 4 13 3 112 1 1          -          -          -          - 

Foreign non-commercial organization 13 51 20 153 9 20 14 193 14 161          -          -          -          - 

Foreign indvidual (no affiliation) 3 6 0 0 1 2 3 6 1 1          -          -          -          - 

Total 65 271 90 559 80 586 103 1245 95 909 436 3,087 529 3,374 
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U.S. Nicotiana Germplasm Collection – Resources Needed  

1)  The NCSU breeding program is currently NOT in a  
      position to run the collection as it has been run in the  
      past 

2)  Effort probably requires ~ 0.75 time employee  

3)  Continuity of support (personnel and financial) is very 
     important 
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U.S. Nicotiana Germplasm Collection – Future 

1) Transfer collection to an interested party? 

2) USDA involvement: 

 a) reinterpretation of 1994 legislative language 

  i)  take and maintain collection 
  ii) provide support to interested group 

3) Do nothing – Rely on other collections worldwide 
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