NCSU SWEETPOTATO BREEDI NG PROGRAM
SUMVARY OF CULTI VAR DEVELOPMENT WORK

for

1999

G Craig. Yencho and Kenneth Pecota
Departnment of Horticulture
NC State University
Ral ei gh NC, 27695- 7609

We gratefully acknow edge the hel p of the foll owi ng people wi thout whose help this
wor k coul d not have been done Cindy Pierce, Louis Jackson, Jonathan Schul theis and
Dennis Adans, Horticulture Department; Jinmy Prince, Jerry Mirkham and staff,
Horticultural Crops Research Station, Cinton; Sandy Barnes, Randy Herring and
staff, Cunni ngham Research Station; George Cark, Kirby Jones and staff, Central
Crops Research Station, Cayton; WR Jester, Alllan Thornton, WlliamLittle and
Jay Darden, Extension; Zvezdana Pesic-VanEsbroeck, Gerald Hol nes, Charles Averre,
Pl ant Pat hol ogy; . and Jenni e El |l enbogen and Ti not hy Ketchi e our sunmer hel pers for
excel | ent support..

NOT FOR REPRODUCTI ON OR PUBLI CATI ON W THOUT PERM SSI ON



Proj ect Objective(s): The objectives of the Sweetpotato Breeding and Genetics
project are: 1) to develop new sweetpotato varieties, which are adapted to North
Carolina s growing conditions, possess exceptional yield, appearance and quality
characteristics, and have high | evel s of resistance to di seases and i nsects; and 2)
to conduct sweetpotato breeding and genetics studies focused on identifying and
incorporating traits of economic inportance into sweetpotato gernplasm and new
cul tivars.

Proj ect Highlights
Funds provided by the North Carolina Sweetpotato Comm ssion supported all aspects
of the breeding programs work. Highlights of our 1999 activities are as foll ows.

1. We collaborated with the Mcropropagation Unit (MPU) by planting seven
trials at two sites (HCRS and CRS) to sel ect nericl ones of Beauregard, Jewel,
Carolina Rose and Carolina Ruby for release to NC growers. Additionally we
assisted in the evaluation of Hernandez nericlones for inclusion in the MPU
program

2. This was our third year of the Grower Participatory Breedi ng Project in which
first year seedlings were selected on-farmwi th the assistance of growers,
Ext ensi on Agents and Speci alists. In addition sone advanced |ines were eval u-
ated in unreplicated trials. Enphasis in 2000 will be on expanding the
eval uation of advanced materials in many | ocations so we can rapidly identify
wi dely adapted materi al

3. W planted 61,000 true seed which resulted in 582 seedling selections. W
planted seed from all parents and used the selection percentage to gain
valuable information on the ability of the parents to produce superior
clones. Using this data we can put together better nurseries and i ncrease our
odds of finding superior varieties.

4. This was our second year of our Streptomyces soil rot (SSR) field nursery. W
screened 171 clones for field resistance to SSR. This |long- termproject wll
give us acritical tool for rapidly assessing the suitability of material for
NC grow ng conditions.

5. W survived the hurricanes. Only a small portion of our lines were |ost.
Sel ecting under such severe conditions will hel p us devel op material that can
handl e fl ood stress seasons.

A nore detail ed description of the breeding progranis activities are detailed
bel ow.

1999 Pol ycross Breedi ng Nurseries

We established three polycross nurseries in 1999. The Elite Nursery, |ocated at
the Horticultural Crops Research Station in Cinton, is designed to produce
materials with the potential to becone varieties. In this nursery, varieties
and near-comercial clones that are outstanding for particular characteristics,
such as yield, appearance, and disease and insect resistance are conbi ned and
crossed. The Streptonyces Soil Rot (SSR) Nursery, located at the Central Crops
Research Station in Cayton, is dedicated to devel oping parents with high levels
of soil rot resistance. The Parallel Nursery, also at the Clayton station, is
desi gned to devel op parents with a conbination of soil rot, root-knot nenatode
resi stance, and high dry matter for use in the Elite and SSR nurseries. Al
nurseries are conposed prinmarily of breeding nmaterial devel oped by NCSU, LSU
and the USDA sweetpotato breeding projects. Table 1 provides results of the seed
harvests per maternal parent. Seed



rescued fromthe frost and finished in the greenhouse are not included in the totals
for the SSR nursery.

First-Year Seedling Selections

Nearly 61,000 true seed from the 1998 polycross nurseries were grown in the
Horticul tural Departnent greenhouses starting in February. Seedlings fromthe Elite
Nursery (ca. 27,000) and SSR nursery (ca. 24,000) were evaluated for storage root
color prior to field transplanting in May. Only those seedlings with a uniform
orange, or a pure white flesh color were planted. This step, conbined with | osses
fromnon-germ nating seed, reduced t he seedling popul ati on by al nbost 50% Seedl i ngs
are planted three feet apart so they remained as distinct hills at harvest.
Sel ection at harvest was based on the following criteria: shape, flesh color, skin
texture, size distribution, root nunber, earliness, and observable diseases or
def ect s.

The Parall el nursery is a recurrent sel ection nursery, where the next cycle parents
are chosen fromthis cycles offspring. Here the focus is on soil rot and nenatode
resi stance plus high dry matter, with flesh col or being a secondary concern. Thus
t hese seedlings are planted without being selected at planting. The prinmary objec-
tive of offspring fromthis nursery is to be parents that supply high |evels of
resistance to the two diseases and high dry nmatter.

Tables 2 and 3 contain a listing of the selections nade by nursery and by materna
parent selected at the Horticultural Crops Research Station and the Cunni ngham
Research Station respectively. Fromthe nearly 61,000 seed 582 were selected for
further evaluation. This is slightly less than 1% of the seed planted, sonewhat
| ower than usual. Part of thisis due to the difficult weather conditions this year
A cool spring was followed by a hot dry sumrer that minimzed growth until the
hurricane rains arrived. By selecting in these environnents we are selecting for
clones that perform well under adverse conditions, an inportant consideration in
NC

As part of the Grower Participatory Breeding Project, three on-farmsites were used
to eval uate seedling from24,258 of the true seed. The parents and sel ections are
shown in Table 4. Cooperators involved in this project were:

Researchers Ext ensi on G owers
Crai g Yencho Wlfred R Jester Bruce Howel |
Kennet h Pecot a WlliamLittle Vi ck Farns
Jonat han Schul t hei s Al | an Thornt on Bur ch Farns

Field sites were |located within commercial fields and the trials were treated in
the sane fashion as the commercial fields (fertilizer, etc.) except for the three
foot in-row spacing. Selections were made in cooperation with extension personne
and growers. Gow ng conditions varied fromsite to site, but all sites vyielded
sel ections which had better appearance than the check variety Beauregard. These
sel ections will be planted in Cinton and Kinston in 2000 as unreplicated 20 hil
plots for the second cycle of selection. It is very useful for us to sel ect under
conmercial conditions to rapidly identify material adapted to actual grow ng con-
di tions.



Second- Year Sel ections

In 1998, we nade 725 first-year seedling selections. This year they were planted

in 15-20 hill plots at Cinton and/or Kinston. Selection criteria were essentially
the sane as for the first-year single hill selections. But having a row i nstead of
a hill allows for a better idea of shape and size consistency, and relative yield.

A few clones rotted in storage or did not sprout in the spring. Fromthese, 33
sel ections were made in Kinston, and 22 in Cdinton. Three of the selections were
chosen at both sites, for a total of 58 selections remaining. These clones are
desi gnat ed as 98- xxx, havi ng been naned when they were selected as single hills in
1998, 98-001 being the first seedling hill selected in 1998. C ones sel ected at both
| ocations indicate a broader adaptation, it is sonewhat disappointing to have so
few sel ected in both |ocations, however this is only one season and the adaptation
ability needs to be tested over many environnents in many seasons.

Thi rd- Year Sel ections

The 125 second-year selections nmade in 1998 were planted as unreplicated 100 hil
plots at Cinton and/or Kinston. W selected 29 of these for further evaluation
this year. Qur evaluation criteria renained the same but we becone stricter for any
flaws. Also with nore plants we get a better idea of the yield in conparison to the
Beaur egard check rows. Next season these clones will gointoreplicated yield tests
in multiple locations. The nost promising will be entered into the on-farmtrials
for a nore rapid assessnent of their adaptability across environnents.

Advanced Sel ection Trials

O the advanced sel ections evaluated this year, two | ooked quite good, but it is too
early to tell if they have the potential to replace Beauregard. A third cl one has
been in the National Collaborators Yield tests for four years now and wi ||l probably
be dropped this year. The other two will be tested agai n next year both on farmand
on the research stations. Twenty-four additional clones are still being eval uated.
Many clones that fall just short of beconming varieties are used as parents based on
the nultiple tests gathered for rel ease potential. The foll owing are the best based
on the last few years of testing

93-17 Rose skin, sinlar to Beauregard in col or and snoot hness, deep orange fl esh,
rows of noderately deep eyes. Md to | ate season, simlar to or slightly later than
Her nandez. Shapes are uniform fusiformand stay fairly thin. Dry matter 19% Very
good eating and canning quality.

Di sease reactions: Susceptible to soil rot; highly resistant to Fusarium wlt;
susceptible to root-knot nenatodes.

Yield: 107% of Beauregard in 44 tests. Has perforned with nmixed results in the
Nati onal Col |l aborators test over the past three years. Ranked 1st for total yield
in 1996 National Collaborators test, 4th in 1997.

Pl ant production: Simlar to Jewel.

Status: Entered in the 1999 National Collaborators Trial, awaiting results. Deep
eyes may nake it unattractive to processors. This clones will probably be dropped
due to | ateness, |ack of SSR resistance, deep eyes and |ack of grower interest at
field days.



96-61 Dark rose skin, orange flesh, snpboth skin, consistent elliptic shapes,
sonme shallow veins and striations, nid to |ate season, 21%dry matter. A very
sweet baking line, though the baked flesh color is sonetines brownish. Easily
pi cked out in taste tests.

Di sease: Moderately resistant to soil rot, Fusariumw lt and root-knot nena-
t odes.

Yield: 116% of Beauregard in 7 tests.

Pl ant production: Late sprouter, but a good number once it does sprout.
Status: Further evaluation in 2000, on stations and in on-farmtrials.

97A- 04 Rose skin, orange flesh, noderately snmooth skin, good elliptic to
slightly tapered shapes. Sonetinmes will produce raised lenticels. Dry matter
19% Very good eating quality.

Di sease: Resistant to soil rot and Fusariumwi lt, noderately resistant to root-
knot nemat odes.

Yield: 121% of Beauregard in 3 tests.

Pl ant production: Late sprouter, but a good number once it does sprout.

Status: Further evaluation in 2000, on stations and in on-farmtrials.

The results of yield tests that included these sel ected cl ones and other prom s-
ing selections are presented in Tables 5-12.

Di sease Resi stance Screenings

In addition to the selection and yield evaluation trials, we screened 32 advanced,
123 prelimnary selections and 13 parental lines for resistance to Fusariumwlt.
Twenty-si x of the advanced lines and 84 of the prelimnary |ines had noderate to
high levels of resistance. Al the advanced and 97 of the prelimnary |lines were
screened in our Streptomyces soil rot field nursery in dinton with two-thirds of
t hem havi ng noderate to high levels of resistance, suitable for field conditions.

The advanced and 50 of the prelimnary lines were also screened for root-knot
nemat odes. O these 83 total selections, 69 were at | east noderately resistant (MR
to root-knot. OF the 80 lines screened for all three diseases, 23 had at | east
noderate resistance to all of them W wll elimnate several clones on the basis
of these eval uations.

The field SSR screening is in its second year and has performed well. W will
continue to inoculate next year to raise the levels of disease and nmke the
screening nore stringent. If after a fewyears the di sease pressure i s hi gh enough,
we will be able use this field to neasure yield reducti on caused by Streptomyces on
advanced cl ones bei ng consi dered for rel ease. This screening is a significant asset
to the programin that it allows us to evaluate a | arge nunber of |ines under field
conditions. W get an idea of how nuch yield is reduced and if SSRis able to form
| esions on the root. Qur greenhouse test, while very useful doesn’t give us root
| esion data. Soil rot may affect primarily fibrous roots, storage roots or both
dependi ng on the cl one and knowi ng this will help us in devel opi ng cl ones resi stant
to both.



1999 National Sweetpotato Col |l aborator Trial

A cool spring delayed plant growth in beds, and nay have adversely affected
sprouting in sonme clones. This was followed by a hot dry sumrer, which was ended
by excessive rainfall from hurricanes Dennis and Fl oyd and the remmants of
Harvey. Over 2 feet of rain fell between Sept 8 and 21st on these trials, nore
in other regions. One rep of the dinton test was dropped due to fl ood danage,
but not nore than 10% of the other reps rotted. Root shapes and overal | appear-
ance were fair, with many culls due to shape defects in all clones. Flesh color
was |ighter than normal.

Description of Oficial Entries

Beauregard - Rose skin, orange flesh - some with a yellow band in the cortex,
noderately snooth skin, blocky uniform shapes.

Jewel - Copper skin, light orange flesh, noderately snooth skin, elliptic and ovoid
shapes, significant cracking and rotting.

NC93-17 - Rose skin, orange flesh, npderately snooth skin, elliptic to |ong-
el liptic shapes.

WB37 - Light copper to tan skin, orange flesh, noderately snmooth skin, elliptic,
long-elliptic and ovoi d shapes, many roots too |ong, promnent lenticels, |ate.

WB52 - Copper skin, orange flesh, snooth to noderately snoboth skin, elliptic and
ovoi d shapes, prominent lenticels, |ate.

Unofficial entries in the test for conparison:

Beauregard B94-14 Gl - Rose skin, orange flesh, noderately snooth skin, blocky
uni f or m shapes.

Carolina Rose - Rose skin, orange flesh, noderately smooth skin, elliptic to
bl ocky shapes, significant lenticels and pinples, sone cracking.

Carolina Ruby - Red skin, orange flesh, noderately smooth skin, elliptic and
bl ocky shapes at Kinston, round elliptic in dinton, prominent lenticels, sig-
ni fi cant cracking.

Her nandez - Copper-orange skin, very deep orange flesh, noderately snooth skin,
elliptic, blocky and ovoid shapes, heavy pinpling.

L95-95 - Rose skin, orange flesh, noderately smooth skin, elliptic and bl ocky
shapes, sone prominent lenticels at dinton, 2 reps at Kinston had severe russet
crack.



Table 1. Sweetpotato True Seed Harvested in 1999.
No. Seed/Pol ycross Nursery

Mat er nal Clinton Clayton dayton

Par ent Elite SSR Par al | el Tot al
1528 1838 — — 1838
91- 09 — 4513 — 4513
91-14 1380 1754 — 3134
92-08 71 0 — 71
93-15 — 12081 — 12081
93-50 — 4834 — 4834
93-92 — 4967 — 4967
94-03 740 — — 740
96- 61 — 1984 — 1984
Beaur egard 3139 7699 — 10838
C-58 — 2469 — 2469
Car. Ruby — 5877 — 5877
Eur eka — 833 305 1138
Excel 521 1288 — 1809
Col dst ar 777 — — 777
Her nandez 153 300 — 453
L80-62 365 987 — 1352
L84- 74 4319 3557 — 7906
L86- 33 250 1454 — 1704
L87- 105 — 1468 — 1468
L94- 96 795 — — 795
L95- 95 245 — — 245
So. Delite — 1738 — 1738
W71 2340 4854 — 7194
W74 1039 1328 — 2367
93- 65 — — 1831 1831
96- 20 — — 1766 1766
96- 27 — — 1625 1625
97- 004 — — 249 249
97- 005 — — 3793 3793
97-037 — — 2828 2828
97- 063 — — 2022 2022
97-081 — — 468 468
97-091 — — 968 968
97-093 — — 755 755
97-151 — — 361 361
97- 247 — — 199 199
97- 259 — — 913 913
97- 313 — — 67 67
FT92- 36 — — 745 745
Col den Sweet — — 2 2
Sunor — — 1999 1999
W270 — — 265 265
Tot al 17972 64015 21161 103148

‘—ndicates that the Iine was not in this nursery.



Table 2. 1999 Sweetpotato seedlings selected at Cinton.

Mat er nal parent # sel ections Mat ernal parent # selections
Seed from 1998 Parall el nursery
93-11 36 Eur eka 9
93- 65 16 FT92- 36 4
93-71 4 Her nandez 21
93-92 2 L86- 33 29
A208 1 L87-95 2
D8 1 Unknown 1
Tot al 126

Seed fromthe SSR nursery surviving gh and field screeni ngs

Col dst ar 1 L86- 33 6
Tot al 7
G and total 133

Tabl e 3. 1999 Sweetpotato seedlings selected at Kinston.

Mat er nal parent # sel ections Mat ernal parent # selections
Seed from 1998 Parall el nursery
93- 65 4 L86- 33 7

Tot al 11

Seed from 1998 SSR nursery

92-08 1 Eur eka 10
93-95 6 L84-74 6
93-50 2 L86- 33 14
Beaur egard 16 L89-110 5
Tot al 60

Seed from 1998 Elite nursery

1528 1 L84-74 12
91- 09 3 L86- 33 10
91-14 4 L89- 110 7
93-11 1 L91- 80 3
93-15 4 L91- 189 9
Beaur egard 5 Southern Delite 1
Car. Ruby 6 W230 1
Dar by 2 W270 1
Excel 3 W71 5
Col dst ar 7 W72 1
Her nandez 8 W74 3
L80-62 16 Tot al 113
Pai red crosses
Beau x Hern 1 Hern x Beau 4
Tot al 5

G and total 189



Table 4. 1999 Sweetpotato seedlings selected on farm

Mat er nal parent # sel ections Mat ernal parent # sel ections
Seedl i ngs sel ected at Burch Farns from 1998 SSR nursery
92-08 11 Eur eka 4
93-50 4 Her nandez 6
93-95 2 L86- 33 6
Beaur egard 10 L89-110 11
C58 4 Tot al 58
Seedl i ngs selected at Vick Farns from 1998 SSR nursery
91-09 1 L82- 509 3
92-08 3 L84-74 8
93-50 4 L86- 33 4
93-92 1 L87-104 3
93-95 4 L91-189 6
Beaur egard 8 VD810 2
C58 6 W68 3
Car. Ruby 1 w71 4
Eur eka 3 W74 2
Her nandez 7 W79 3
L80- 62 5 Tot al 81
Seedl i ngs sel ected at Howell Farns from 1998 Elite nursery
1528 14 Her nandez 14
93-11 19 L84-74 5
93-15 16 L86- 33 14
Beaur egard 39 Tot al 121
G and total 260

Table 5. 1999 National Collaborators Yield Trial at Kinston.
Size Distribution by d ass
Total Yield Marketable Yield (% of total vyield)

CLONE bu/ A bu/ A % Beau No.1's Canners Junbo’s Culls
93-17 610 561 111 45 46 1 8
B94- 140 501 430 88 62 19 4 14
Beaur egard 607 520 . 60 18 7 15
Car. Rose 554 491 98 62 23 4 11
Car. Ruby 519 448 92 50 33 3 13
Her nandez 501 444 88 50 36 2 11
Jewel 464 317 65 36 32 0 32
L95- 95 370 291 56 45 25 7 22
WB37 336 280 57 36 48 0 16
WB52 285 249 50 31 58 0 12
Grand nean 475 403 78 48 34 3 16
cv 20 22 22 18 32 134 47

LSD (p<0.05) 109 102 20 10 13 4 8



Table 6. 1999 National Collaborators Yield Trial at dinton.
Size Distribution by d ass
Total Yield Marketable Yield (% of total vyield)

CLONE bu/ A bu/ A % Beau No.1's Canners Junbo’s Culls
93-17 531 480 82 56 34 1 10
B94- 14 Gl 640 601 — 68 24 3 6
B94- 14 GO 481 414 68 52 18 15 14
Car. Rose 578 478 83 55 10 15 20
Car. Ruby 568 407 68 47 13 8 31
Her nandez 444 407 71 63 25 2 10
Jewel 292 226 38 45 29 2 24
L95- 95 510 471 80 65 21 7 8
WB37 275 244 40 42 41 4 13
WB52 249 232 41 41 52 1 6
Grand Mean 456 396 63 53 27 6 14
CV (% 27 29 32 18 27 110 52
LSD (p=0.05) 158 151 26 13 9 5 10

Tabl e 7. 1999 Advanced Yield Trial at Kinston.
Size Distribution by d ass
Total Yield Marketable Yield (% of total vyield)

CLONE bu/ A bu/ A % Beau No.1's Canners Junbo’s Culls
93-17 609 514 150 40 44 0 15
93-50 575 313 83 25 27 0 47
96- 40 510 436 128 35 51 0 14
96- 61 586 422 122 25 46 0 29
97A- 04 481 430 125 37 51 1 11
Beaur egard 531 369 . 49 17 3 31
Her nandez 454 387 109 46 36 2 16
Grand nean 525 417 120 34 45 1 20
cv 18 21 26 26 21 205 32
LSD (p<0.05) 107 102 36 10 11 2 7

Tabl e 8. 1999 Advanced Yield Trial at Cinton.
Size Distribution by d ass
Total Yield Marketable Yield (% of total vyield)

CLONE bu/ A bu/ A % Beau No.1's Canners Junbo’s Culls
93-17 581 500 75 49 34 2 15
93-50 587 486 67 42 33 6 19
Beaur egard 753 695 . 69 20 3 8

Her nandez 608 575 83 58 34 2 6
Grand Mean 624 550 75 50 33 3 14
CV (% 22 25 35 17 17 142 47

LSD (p=0.05) NS 211 NS 13 9 NS 10



Table 9. 1999 Prelimnary 1 Yield Trial at

CLONE

96- 40
97A- 04
97A-13
Beau B73
Her nandez
Jewel BS

Grand nean
cv
LSD ( p<0. 05)

Table 10. 1999 Prelinmnary 1 Yield Trial

CLONE

96- 40
97A- 04
97A- 40
Beau B73
Her nandez
Jewel BS

Grand Mean
CV (9
LSD (p=0.05)

Table 11. 1999 Prelinmnary 2 Yield Trial

CLONE
93-17
93-50

96- 09

96- 61
97A- 45
B94- 14 Gl
Her nandez
Japanese
Jewel

Grand mean
cv
LSD ( p<0. 05)

Total Yield
bu/ A

710

675

801

655

702

564

619
15
110

Total Yield
bu/ A

573

686

484

651

626

561

535
22
150

Total Yield
bu/ A
733
763
803
739
529
664
606
597
598

663
16
123

Mar ket abl e Yield

bu/ A
650
637
728
574
673
427

547
15
102

Mar ket abl e Yield

bu/ A
432
642
360
507
570
422

435
26
144

Mar ket abl e Yield

bu/ A
693
675
714
609
482
623
594
549
485

599
16
115

% Beau
116
112
122
119

76

95

17
20

% Beau
85

128

72

113

83

85

27
29

% Beau
113
112
118

98

80

98

91

82

98
17
19

at di

at

Ki nst on.

Size Distribution by d ass
(% of total vyield)
No.1's Canners Junbo’'s Culls

42 41 8 8
40 46 8 6
50 30 12 8
60 19 9 12
46 45 5 4
44 31 0 25
41 42 5 12
20 22 79 50
10 11 5 7
nt on.

Size Distribution by d ass
(% of total vyield)
No.1's Canners Junbo’s Culls

50 16 8 26
64 24 5 8
37 34 1 28
45 13 20 22
61 19 11 9
51 19 5 25
49 23 8 20
19 27 71 34
12 8 7 9
Ki nst on.

Size Distribution by d ass
(% of total vyield)
No.1's Canners Junbo’s Culls

36 59 0 5
30 56 3 11
45 39 4 12
28 51 2 18
56 34 1 8
52 38 4 6
48 42 8 2
45 42 5 8
37 44 0 19
39 49 3 9
21 22 131 69
9 12 4 7



Table 12. 1999 Prelimnary 2 Yield Trial at dinton.

Size Distribution by d ass
Total Yield Marketable Yield (% of total vyield)

CLONE bu/ A bu/ A % Beau No.1's Canners Junbo’s Culls
93-17 862 732 93 51 27 7 15
93-50 920 703 87 48 20 8 24
96- 09 941 620 76 41 15 9 35
96- 61 861 598 75 42 18 9 30
97A- 45 566 501 66 60 16 13 11
Beau B73 GL 909 827 . 47 11 33 9
Her nandez 732 690 87 62 28 4 6
Jewel 530 266 31 28 14 7 51
Grand Mean 688 532 64 44 25 7 24
CV (% 24 28 33 19 29 73 29

LSD (p=0.05) 191 174 24 10 8 6 8



