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The advanced c u l t i v a r  1L4-62 ' ,  used in  t h i s  s tudy  was 

s u b se q u e n t ly  r e l e a s e d  a s  a new v a r i e t y  in  J u l y  1980 and named 

' T r a v i s '  in  honor  o f  t h e  l a t e  Dr. T r a v i s  P. Hernandez,  t h e  second 

s u p e r i n t e n d e n t  o f  t h e  Sweet P o ta to  Research C e n te r ,  Chase,  Loui

s i a n a ,  United  S t a t e s  o f  America.



SUMMARY

To de te rm in e  t h e  g e n e t i c  v a r i a n c e ,  h e r i t a b i l i t i e s  and 

c o r r e l a t i o n s  o f  y i e l d ,  s t o r a g e  l o s s e s ,  p l a n t  p r o d u c t i o n ,  and 

o t h e r  r o o t  and v in e  c h a r a c t e r s  in  t h e  sweet p o t a t o  germplasm 

a t  LSU, two s t u d i e s  were conducted  both in  1978 and 1979: 

p o ly c r o s s  progeny t e s t s ,  and compar ison  o f  advanced s e e d l i n g s  

( c u l t i v a r s ) .

In t h e  1978 p o ly c r o s s  progeny t e s t ,  i t  was found t h a t  

among th e  202 p o ly c r o s s  s e e d l i n g  progeny o f  'LO-3231, 26.2% 

had copper  r o o t  s k in  c o l o r  and 15.6% ro s e  sk in  which a r e  th e  

d e s i r a b l e  sk in  c o l o r s  and 40% were r a t e d  4 (o range)  and 5 (deep 

orange)  in  f l e s h  c o l o r .  These d a t a  were i n t e r p r e t e d  t o  r e f l e c t  

t h e  p r o g r e s s  t h a t  t h e  LSU sweet p o t a t o  b reed ing  program has 

a t t a i n e d  in  t h e  improvement o f  r o o t  sk in  and f l e s h  c o l o r .

In t h e  1979 p o l y c r o s s  progeny t e s t ,  f i v e  mate rna l  p a r e n t s  

were s t u d i e d :  ' C e n t e n n i a l ' ,  'L O -3 2 3 ' ,  ' L9-163 ' ,  ' L4-312 ' and

' L8-343 ' .  Under normal s e l e c t i o n  p r o c e d u r e s ,  ' L8-343' p o ly c ro s s  

s e e d l i n g  progeny had t h e  h i g h e s t  p e rc e n ta g e  o f  s e l e c t e d  s e e d l i n g s  

on t h e  b a s i s  o f  f l e s h  c o l o r  fo l low ed  by t h e  p o ly c ro s s  s e e d l in g  

progeny o f  ' L9-1 6 3 ' .  E s t im a te s  o f  h e r i t a b i l i t y  f o r  r o o t  sk in  

and f l e s h  c o l o r  were both  ve ry  low. Root sk in  c o l o r  was p o s i t i v e l y  

c o r r e l a t e d  w i th  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s ,  

v ine  l e n g th  and v ine  d i a m e te r .  A n e g a t i v e  c o r r e l a t i o n  was observed  

between r o o t  sk in  c o l o r  and v in e  c o l o r .  Root f l e s h  c o l o r  was
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p o s i t i v e l y  c o r r e l a t e d  w i th  i n t e r n o d e  l e n g th  and i t  was n e g a t i v e l y  

c o r r e l a t e d  w i th  y i e l d  o f  US #1 r o o t s ,  t o t a l  f l e s h y  r o o t s ,  

p l a n t  p ro d u c t io n  o f  bedded r o o t s ,  v ine  d ia m e te r  and number o f  

s e e d l i n g  b ranches .

In y i e l d  o f  US #1 r o o t s ,  ' L8-3431 p o ly c r o s s  progeny had 

th e  l a r g e s t  p e r c e n ta g e  o f  s e e d l i n g s  t h a t  d id  no t  produce any 

US #1 r o o t s  fo l lowed  by ' L4-3121 *L 9-163 ' , 'LO-323'  and ' C e n t e n n i a l ' .  

In progeny mean y i e l d ,  'LO-323'  produced t h e  h i g h e s t  US #1 r o o t s  

and ' L8-343 ' had th e  lo w e s t .  In t o t a l  f l e s h y  r o o t  y i e l d ,  'C e n t e n n i a l '  

had t h e  h i g h e s t  progeny mean and ' L8-343' had t h e  lo w es t .

The g e n e t i c  v a r i a n c e  e x p re s sed  as a c o e f f i c i e n t  o f  v a r i a t i o n  

was high both f o r  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  

w i th  v a lu e s  o f  51.5% and 38.9%, r e s p e c t i v e l y .  The e s t i m a t e s  o f  

h e r i t a b i l i t y  f o r  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  

r o o t s  were o f  s u f f i c i e n t  magnitude i n d i c a t i n g  t h a t  s e l e c t i o n  

cou ld  be p r a c t i c e d  on an i n d i v i d u a l  p l a n t  b a s i s .  Both t h e  y i e l d  

o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  were p o s i t i v e l y  c o r r e l a t e d  

w i th  v in e  l e n g t h ,  v ine  d i a m e t e r ,  i n t e r n o d e  l e n g th  and number o f  

b ran ch es .  Y ie ld  o f  t o t a l  f l e s h y  r o o t s  was p o s i t i v e l y  c o r r e l a t e d  

w i th  l e a f  shape and y i e l d  o f  US #1 r o o t s  was n e g a t i v e l y  c o r r e l a t e d  

w i th  v in e  c o l o r  and l e a f  ve in  c o l o r .

The p o ly c ro s s  s e e d l i n g  progeny mean f o r  w e igh t  l o s s  in  

s t o r a g e  was low es t  f o r  ' L9-163 ' and h i g h e s t  f o r  ' L4-312 ' .

G ene t ic  v a r i a n c e  component o f  weigh t  l o s s  in  s t o r a g e  had a n e g a t i v e
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v a lu e .  None o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  w i th  o t h e r  r o o t  

and v in e  c h a r a c t e r s  were s i g n i f i c a n t .

The e s t i m a t e d  g e n e t i c  v a r i a n c e  f o r  p l a n t  p ro d u c t io n  was ve ry  

low, c o n s e q u e n t l y ,  h e r i t a b i l i t y  was a l s o  ve ry  low. P l a n t  p ro d u c t io n  

was n e g a t i v e l y  c o r r e l a t e d  w i th  r o o t  f l e s h  c o l o r .  All o t h e r  c h a r a c t e r s  

s t u d i e d  were n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  p l a n t  p ro d u c t io n .

E s t im a te s  o f  g e n e t i c  v a r i a n c e  and h e r i t a b i l i t y  f o r  number 

o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  were o f  s u f f i c i e n t  

magnitude  (0 .202 and 0 .2 9 0 ,  r e s p e c t i v e l y )  t h e r e f o r e  i n d i c a t i n g  

t h a t  s e l e c t i o n  based on i n d i v i d u a l  p l a n t  d a t a  i s  p o s s i b l e .  Vine 

c h a r a c t e r s ,  i . e .  v ine  l e n g t h ,  v in e  d i a m e t e r ,  young f o l i a g e  c o l o r ,  

l e a f  shape  and p e t i o l e  l e n g th  had high e s t i m a t e s  o f  g e n e t i c  

v a r i a n c e s  w i th  h e r i t a b i l i t y  v a lu es  o f  ove r  0 .5 0 .  Vine c o l o r ,  

i n t e r n o d e  l e n g t h ,  number o f  b ranches  and l e a f  ve in  c o l o r  had 

lower than  0 .21  h e r i t a b i l i t y  v a lu e s .

R e p l i c a t e d  y i e l d  t e s t s  f o r  advanced s e e d l i n g s  in  1978 

showed t h a t  ' L4-62 ' and ' L5-36* had comparable  y i e l d  o f  US #1 

r o o t s  w i th  ' C e n t e n n i a l ' .  'LO-323' a l s o  had comparable  y i e l d  

o f  t o t a l  m a rk e tab l e  r o o t s  w i th  ' C e n t e n n i a l ' .  ' L4-112' and ' L5-40 ' 

had t h e  h i g h e s t  y i e l d  o f  US #2 r o o t s .  ' L4-112 ' ,  ' L5-36 ' and 

' L4-62 ' had t h e  l a r g e s t  number o f  t o t a l  m a rk e tab le  r o o t s  pe r  

h i l l .  Of t h e  11 c u l t i v a r s  t e s t e d  in  1979, 'LO -323 ' ,  L4-62'  

and ' L5-160'  had th e  h i g h e s t  y i e l d  o f  US #1 r o o t s  which were 

comparable  t o  y i e l d  o f  US #1 r o o t s  o f  ' C e n t e n n i a l ' ,  ' J e w e l '  

and ' J a s p e r ' .  'L O -3 2 3 ' ,  ' L4-62 ' and *L5-5 ' had s i g n i f i c a n t l y
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h ig h e r  y i e l d s  o f  Jumbo r o o t s  compared t o  t h e  y i e l d  o f  ' J a s p e r ' .

The y i e l d  o f  t o t a l  m a rk e ta b l e  r o o t s  f o r  'LO-323'  and ' L4-62 ' 

were s i g n i f i c a n t l y  h ig h e r  than  ' C e n t e n n i a l ' ,  ' J e w e l ' ,  ' J a s p e r '  

and ' P o r t o  R i c o ' .  'C e n t e n n i a l '  had n u m e r i c a l ly  t h e  h i g h e s t  

mean number o f  US #1 r o o t s  and t o t a l  m a rk e ta b l e  r o o t s  pe r  

h i l l  w h i le  ' L4-112 ' had n u m e r i c a l ly  t h e  h i g h e s t  mean number o f  

US #2 r o o t s  p e r  h i l l .  There was a s i g n i f i c a n t  c u l t i v a r  X l o c a t i o n  

o r  y e a r  i n t e r a c t i o n  in  y i e l d  o f  US #1 r o o t s  and t o t a l  m a rk e tab le  

r o o t s  and in  mean number o f  t o t a l  m a rk e ta b l e  r o o t s  p e r  h i l l .

In a two y e a r  s t u d y  in  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s ,  

i t  was found t h a t  ' P o r t o  Rico '  had t h e  h i g h e s t  dry  m a t t e r  c o n t e n t  

a t  h a r v e s t  (27 ,  77) and in  su b se q u e n t  s t o r a g e  t e m p e r a t u r e s .

Among t h e  advanced s e e d l i n g s ,  ' L3-186 ' and ' L4-131'  had th e  

h i g h e s t  d ry  m a t t e r  c o n t e n t  and ' L4-62 ' had th e  lo w e s t .

Pe rcen tag e  w e igh t  l o s s  in  s t o r a g e  v a r i e d  among c u l t i v a r s  

and between t e m p e ra tu re  reg im es .  At t h e  end o f  20 weeks s t o r a g e  

a t  60°F (15.5°C) in  1978, 'L 5 - 1 5 0 ' ,  ' L4-131'  and ' L5-5'  showed 

th e  l e a s t  w e igh t  l o s s  and ' L5-6 ' ,  ' L5-42 ' and ' L4-312 ' had t h e  

h i g h e s t .  At 70°F (2 1 .1 ° C ) ,  ' L5-36 ' had t h e  l e a s t  w e igh t  l o s s  

and ' L4-312 ' had t h e  h i g h e s t .  As an av e rag e  o f  20 c u l t i v a r s ,  

w e igh t  l o s s  o f  r o o t s  s t o r e d  a t  60°F ( 1 5 . 5°C) was lower than  th e  

we igh t  l o s s  o f  r o o t s  s t o r e d  a t  70°F (2 1 .1 °C ) .  When w e igh t  l o s s  

was p l o t t e d  a g a i n s t  t im e  o f  s t o r a g e  a t  both  t e m p e r a t u r e s ,  t h e r e  

was a f a s t  r a t e  o f  i n c r e a s e  in  w e igh t  l o s s  from end o f  c u r in g
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t o  f o u r  weeks in  s t o r a g e ,  then  a s low er  r a t e  from f o u r  weeks 

t o  e i g h t  weeks and ag a in  a f a s t  r a t e .

O r g a n o le p t i c  r a t i n g s  f o r  baked r o o t s  in  t h e  1978 t e s t s  

showed t h a t  'L O -3 2 3 ' ,  ' L4-112 ' and ' L4-131' had comparable 

baking i n d i c e s  a t  60°F (15.5°C) and a t  70°F (21 .1°C ) .  G e n e ra l ly ,  

a l l  t h e  c u l t i v a r s  were c o n s id e r e d  a c c e p t a b l e  in  q u a l i t y  f a c t o r s  

in  t h e  1978 and 1979 t e s t s .

In t h e  1978 t e s t ,  ' P o r t o  R i c o ' ,  ' L4-112*, ' J e w e l '  and 

' L3-1861 produced th e  l a r g e s t  number o f  t o t a l  p l a n t s  pe r  bushel 

from r o o t s  s t o r e d  a t  60°F (1 5 .5 °C ) .  Many o f  t h e  20 c u l t i v a r s  

t e s t e d  were c o n s id e r e d  poor p l a n t  p ro d u c e r s .  Roots s t o r e d  a t  

70°F (21.1°C) f o r  a l l  c u l t i v a r s  produced an i n c r e a s e  in  p l a n t  

number ov e r  t h e  60°F (15.5°C)  s t o r a g e .  In 1979, poor p l a n t  p r o 

d u c t io n  was o b t a i n e d  from a l l  c u l t i v a r s  a t  both s t o r a g e  te m p e ra tu re s  

and ' P o r t o  Rico'  and ' L4-1121 produced th e  most p l a n t s .

Dry m a t t e r  c o n t e n t  in  1978 was p o s i t i v e l y  c o r r e l a t e d  w i th  

f l a v o r ,  p l a n t  p r o d u c t io n  o f  r o o t s  s t o r e d  a t  60°F (15.5°C) and 

w i th  f l a v o r ,  t e x t u r e  and baking index  o f  r o o t s  s t o r e d  a t  70°F 

(21 .1°C ) .  In t h e  1979 c ro p ,  w e igh t  o f  t o t a l  m a rk e tab le  r o o t s  

was n e g a t i v e l y  c o r r e l a t e d  w i th  d ry  m a t t e r  c o n t e n t ,  w e igh t  l o s s  

in  s t o r a g e ,  f l a v o r  and baking index  o f  r o o t s  s t o r e d  a t  60°F (1 5 .5 °C ) ,  

t e x t u r e ,  f i b e r  and baking index  o f  r o o t s  s t o r e d  a t  70°F (21 .1°C ) .

The mean number o f  t o t a l  r o o t s  p e r  h i l l  was p o s i t i v e l y  c o r r e l a t e d  

w i th  p l a n t  p r o d u c t io n  o f  r o o t s  a t  both s t o r a g e  t e m p e ra tu re s  and
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n e g a t i v e l y  c o r r e l a t e d  w i th  t e x t u r e  and f l a v o r  o f  baked r o o t s  

s t o r e d  a t  70°F (21 .1°C ) .  Dry m a t t e r  c o n t e n t  was n e g a t i v e l y  c o r 

r e l a t e d  w i th  c o l o r  o f  baked r o o t s  s t o r e d  a t  60°F ( 1 5 . 5°C) but 

p o s i t i v e l y  c o r r e l a t e d  w i th  f l a v o r ,  t e x t u r e ,  and baking  index  o f  

r o o t s  s t o r e d  a t  60°F(15.5°C) and w i th  f l a v o r  and t e x t u r e  o f  r o o t s  

s t o r e d  a t  70°F (21 .1°C ) .
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