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ABSTRACT 

Several sweet potato (lpomoea batatas (L.) Lam) cultivars were field 
planted in a series of gennplasm evaluation trials in the U.S. Virgin 
Islands. The objective of these trials was to identify and select suitable 
cultivars for local production based upon yield, sweet potato weevil 
(SPW) tolerance, growth-vigor and culinary qualities. Cultivars 
evaluated were obtained from the USDA-Tropical Agriculture Re­
search Station (TARS) in Mayaguez, Puerto Rico; St. Kitts; South 
Florida and local farmers in St. Croh. There was a tendency for 
high-yielding cultivars to have a higher percentage_ of storage roots 
infested by SPW. In Experiment 1, Miguela and Toquesita produced 
the highest total -yields, while Toquesita had the highest marketable 
yield. Seventy nine percent of the storage roots produced by Miguela 
were damaged by SPW. Colorette, Perla, Agata and Amarista 
produced the highest total yield in Experiment 2. Colorette also 
produced the highest (P<0.05) quantity of marketable storage roots. 
Agata and Amarista suffered high levels of SPW damage. In Expe­
riment 3, Twelve Prime produced the highest total (P<0.05), and 
marketable yields. Trompo Negro also produced a relatively good 
marketable yield. Of the cultivars evaluated in Experiment 4, Violjl, 
Tapato and SUMy were the best yielding in terms of total storage roots 
(19.5, 16.4 and 14.3 ton/ha, respectively) and mar)cetable storage 
roots (16.2, 14.2 and 13.1 ton/ha, respectively). Pi(ladito produced 
the largest (P < 0.05) storage roots, weighing an average of 438 g. In 
Experiment 5, Perla, Viola, Tapato and SUMy had the highest yields 
of sweet potato 'Storage roots, while SKB-4,· CS-2 and SKB-2 had the 
highest foliage yield. Tapato produced the largest sweet potatoes (438 
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g). Sweet potato weevil damage ranged from 0.4 to 2.0 ton/ha. 
Trompo Negro and Black Rock had the lowest yields and smallest 
storage roots. Despite their relatively low sugar content, cultivars 
from TARS (Viola, Tapato and Swmy) bad the best culinary qualities 
as rated by a consumer panel. The results of these evaluations seem 
to indicate that cultivars from TARS are superior to local cul ti vars 
and are better for sweet potato production in the Virgin Islands. 

Sweet potato (lpomoea batatas (L.) Lam) ranks seventh in the world 
among all food crops (FAO, 1984). Sweet potato is one of the world's 
highest yielding crops with a total food prcxluction and food value per 
unit area exceeding that of rice, while requiring relatively low 
fertilizer inputs (Selleck, 1982). 

Compared to other root/tuber crops, sweet potato has nutritional 
advantages. Sweet potato roots have higher dry matter content than 
potato. Sweet potato ranks high in energy, carbohydrates, vitamin A 
(especially orange fleshed cuttivars), vitamin C, calcium and iron. 
The storage roots of sweet potato are also a good source of dietary 
fiber (Hill, et al., 1984). 

Sweet potato is adapted to the tropics, can be produced throughout 
the year and is readily propagated from its abundant foliage. It 
tolerates infertile soils and other tropical stresses and can yield as well 
as any root or tuber crop (Martin and Rhodes, 1983). The crop is also 
grown in temperate zones. 

Sweet potato adapts well to both low and high input agricultural 
systems. Optimum to high yields are produced in areas with high 
levels of inputs and technology, such as the USA and Japan, as well 
as in many lesser developed tropical countries that use labor-intensive, 
low cost technology systems primarily for subsistence farmers (Jans­
son and Raman, 1991; Martin and Jones, 1986). Sweet potato can be 
grown on large acreages or small holdings. The crop is considered 
relatively drought-resistant but can be grown with applied irrigation 
(Hill, 1984). 

In terms of acreage and production sweet potato is the second most 
important crop in the Caribbean after cassava (CIAT, 1986). Sweet 
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potato is an important and significant crop for farmers in the Virgin 
Islands where it is the most popular root crop. In the Virgin Islands, 
sweet potato is grown primarily for human consumption of the edible 
storage roots. 

Many cultivars of sweet potato are available in the Virgin Islands from 
local farmers, neighboring Caribbean nations, breeding programs in 
the USA, and the USDA-Tropical Agricultural Research Station 
(TARS) in Puerto Rico. Yields and consumer preferences are varia­
ble. It is therefore important to conduct continued germplasm evalua­
tion studies. 

The objectives of these trials were to identify locally adapted, consu­
mer acceptable cultivars which produce high marketable yields, are 
easy to propagate, have good growthvigor, compete well with weeds 
and exhibit some degree of sweet potato weevil resistance/tolerance. 

MATERIALS AND I\'IETHODS 

Several sweet potato germplasm evaluations studies were conducted 
at the University of the Virgin Islands Agricultural Experiment 
Station, St. Croix. The soil is a Fredensborg clay loam (pH 7. 8 - 8.4). 
This series consists of well drained soils formed over limestone or 
marl (Rivera et al., 1970). The trials involved cultivars obtained from 
USDA-TARS, others included were as follows:- from local farmers 
(Tana, Black Rock, Twelve Prime, Eda, CS-2 and Mc), St. Kitts 
(SKB-2 and SKB-4), and South Florida (Picadito). 

All plots were established with terminal vine cuttings, 0.3 - 0.4 m 
long. Plot sizes were 3 m x 3. 7 m and consisted of 3 rows spaced I 
m apart. Plants were spaced 0.3 m within rows. Micro-irrigation 
was applied for crop establishment and to prevent moisture stress, 
using Drip Strip Plus (Hardie Irrigation, El Cajon, CA.) tubing. 

The experimental design was a randomized complete block with four 
replications. At harvest 10 plants from the center row of each plot 
were harvested. The foliage was cut at ground level and removed. 
Storage roots were then dug out of the soil, collected and sorted based 
upon size and SPW damage. Statistical analysis of data was performed 
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using SAS General Linear Models procedure (SAS Institute, Cary, 
NC). 

Experiments 1 to 3 each consisted of 10 cultivars and were harvested 
at 120 days after planting (DAP). At harvest the weight of all storage 
roots of marketable size was recorded as total yield. Sweet potato 
weevil infested yield was then determined and recorded as a percent­
age of the total yield (% SPW damage). Uninfested roots were 
recorded as marketable yield. 

Experiment 4 evaluated seven cultivars and was harvested at 120 
DAP. In addition to total and marketable yields data was also 
collected for mean storage root size and yield per plant. Consumer 
preference was determined by presenting boiled slices of each cultivar 
to a panel. The slices were assessed for color, appearance, softness, 
mouthfeel, sweetness, fiber and flavor. 

Experiment 5 evaluated nine cultivars including the highest yielding 
cultivars from experiment 4. This trial was harvested at 150 OAP. 
Observations made were ease of propagation, plant vigor and ability 
to smother weeds. Plant foliage was harvested by cutting the main 
stem at ground level. Total foliage fresh weight was recorded and 
sub-samples were oven dried at 70° C to a constant weight, for dry 
matter determination. All ·storage roots were weighed and recorded 
as total yield. Storage roots were then separated into marketable and 
non-marketable categories. Marketable storage roots were then exa­
mined for SPW damage. The damaged storage roots were weighed 
and recorded. Data were collected for mean storage root size and 
yield per plant. After harvest, sub-samples of storage roots were 
peeled, sliced and dried at 70° C to a constant weight, for dry matter 
determination. 

RESULTS AND DISCUSSION 

Overall, high-yielding cultivars tended to have a higher percentage of 
storage roots infested by SPW. Yields were comparatively low from 
the cultivars evaluated in Experiment I. Miguela (9.4 ton/ha) and 
Toquesita (9.0 ton/ha) produced total yields which were significantly 
higher (P<0.05) than Tano, Limonette, Tapato Fine and Sabino Red 
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(Table 1). The marketable yield of 4.8 ton/ha from Toquesita was 
higher (P < 0.05) than the yield from Tano, Limonette and Sabino 
Red, even though Toquesita had 49% SPW damage. Whity Thany 
and Vida had marketable yields of 3.4 and 3.8 ton/ha, respectively. 
Miguela with a 79 % SPW damage had a marketable yield of only 2.0 
ton/ha. The high total yield from Miguela is consistent with tradi­
tionally high yields produced by this cultivar in Puerto Rico (Badillo­
Feliciano, et al., 1976a). 

Total yields from cultivars in Experiment 2 ranged from 5.2 to 21.2 
ton/ha, and were much higher than from Experiment 1. Colorette 
produced a total yield of 21.2 ton/ha which was si&'Ilificantly higher' 
(P<0.05) than all other cultivars except Perla, Agata and Amarista 
(Table 2). Colorette also produced a significantly higher quantity of 
marketable storage roots (9.9 ton/ha) than the other cultivars. Perla 
(6. 8 ton/ha) and EAS-11 (5.2 ton/ha) had the next highest marketable 
yields. Agata and Amarista which had high total yields also had high 
SPW damage (79 and 74%, respectively) resulting in low marketable 
yields. In this experiment, Colorette was clearly the superior cultivar 
in terms of yield. Viola, a cultivar which has a good consumer 
acceptance, produced 5.3 ton/ha total yield and 4.0 ton/ha marketable 
yield, with a 27 % SPW dam~e. 

In Experiment 3, Twelve Prime had a significantly higher (P < 0.05) 
total yield than all other cultivars tested (Table 3). Yields of marke­
table roots from this cultivar and Trompo Negro were the highest (P < 
0.05). Mont Blanc produced a total yield of 7.4 ton/ha which was 
superior (P < 0.05) to most of the remaining cultivars. However, 
Mont Blanc, had only 1. 7 ton/ha marketable yield due to 80% SPW 
damage. 

Trompo Negro, despite its relatively good production of storage roots, 
had only 7 % SPW damage resulting in a marketable yield of 5.3 
ton/ha. Black Rock, a popular local cultivar for both farmers and 
consumers, produced low yields and bad a relatively high level of 
SPW damage (51 %). 

Cultivars in Experiment 4 had negligible SPW damage. This was not 
necessarily due to weevil resistance/tolerance, but probably escape. 

537 



The plot was located in an area where sweet potato had not been 
established for a number of years. Total and marketable yields were 
generally good, due to the low incidence of SPW. Viola, Tapato and 
Sunny were the best yielding cultivars in terms of total (19.5, 16.4 
and 14.3 ton/ha, respectively) and marketable (16.2, 14.2 and 13.1 
ton/ha, respectively) storage roots produced (Table 4). These yields 
were higher (P < 0.05) than the yields of local cultivars Mc and Three 
Months. Cul ti var Picadito produced the largest (P < 0.05) marketable 
storage roots, weighing an average of 438 g/root. Viola and Eda 
produced significantly more market.ahle storage roots per plant than 
Three Months. A consumer preference panel rated Viola,-Tapato 
and Sunny as having good culinary qualities, despite their relatively 
low sugar content. These three cultivars were bred to produce in heavy 
soils in Puerto Rico (Martin, 1987). 

In Experiment 5 cultivars SKB-4, CS-2 and SKB-2 each produced 
large quantities of fresh foliage (34. 3, 28. l and 27 .2 ton/ha, respec­
tively). The fresh and dry matter yields of foliage from these cultivars 
were significantly higher (P < 0.05) than from the other cultivars 
(Table 5). The foliage of Perla had the highest percent dry matter 
even though this cultivar produced the least foliage. Foliage yield 
was directly related to plant growth vigor and the ability of the 
cultivars to smother weeds. Vigorous vine growth significantly 
reduces the number of field weedings. Sweet potato foliage can be 
consumed as a leaf vegetable and fed to animals besides being used 
as planting material. 

Cultivars from USDA-TARS (Puerto Rico), had the highest total and 
marketable yield (Table 6). This pattern is similar to the yield obtained 
in Experiment 4 (Table 4). Perla (28.6 ton/ha) and Viola (26.8 ton/ha) 
had a higher (P < 0.05) total yield than the remaining cultivars except 
Tapato and Sunny (Table 6). Perla, Viola and Tapato produced more 
(P<0.05) marketable roots than all other cultivars except Sunny. 
Perla, a nonsweet type cultivar was the highest yielding. This 
cultivar has also produced high yields of 27 - 42.1 ton/ha in trials in 
Puerto Rico (Badillo-Feliciano, et al., 1976b). Trompo Negro and 
Black Rock had the lowest total and marketable yields. The highest 
yielding cultivars each had 2.0 ton/ha damaged by sweet potato 
weevil, with the exception ofTapato which had only 0.4 ton/ha, SPW 
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damage. Tapato sweet potatoes with an average weight of 446 g/root, 
wei;e larger (P<0.05) than all other cultivars tested. In Puerto Rico 
this cultivar produced such large roots that it was considered useful 
for industrial purposes (Martin, 1987). Black Rock and Trompo 
Negro produced the smallest sweet potatoes. 

Trompo Negro and Black Rock produced less (P < 0.05) fresh and 
dry biomass than the other cultivars (Table 7). The biomass produced 
by SKB-4, SKB-2, Viola and CS-2 was over 40 ton/ha fresh and 11 
ton/ha dry, twice the amount produced for each parameter by the 
lowest-yielding cultivats"(frompo Negro and Black Rock). 

Perla, Tapato and Sunny produces thin vines which make propagation, 
handling and crop establishment a little more tedious than for the other 
cultivars. These cultivars however, along with Viola, which produced 
a similar quantity of foliage, gave the highest root yields. An inverse 
relationship between foliage and storage root production is therefore 
apparent. Sajjapongse and Roan (1982) reported this relationship 
whereby excessive top growth may result in low root yield. There 
was a tendency, for low yielding cultivars to have a higher percentage 
of dry matter in their storage roots, compared to the high yielding 
cultivnrs. 

These trials suggest that the USDA-TARS cultivars are well adapted 
for sweet potato production in the Virgin Islands in terms of yield and 
SPW tolerance. 

This indicates the possibility of improving the yield of sweet potatoes 
in the Virgin Islands by utilizing introduced germplasm. The local 
cultivars tended to produce low yields compared to the yields from 
the introduced cultivars. A similar finding was .reported by Huett 
(1976) in Australia, where cultivars from the USA yielded 3 to 4 times 
as much storage roots as the local commercial cultivar. 

REFERENCES 

Badillo-Feliciano, J., Morales-Munoz, A. and Sierra, C. (1976 a). 
Performance of White-Fleshed Sweetpotato Cultivars at Two Loca­
tions in Puerto Rico. J. of Agric. of the Univ. Puerto Rico. 60(1): 1-8. 

539 



Badillo-Feliciano, J.~ Morales-Munoz, A. and Sierra, C. (1976 b). 
Performance of Yellow-Fleshed Sweetpotato Cultivars at Two Loca­
tions in Puerto Rico. J. of Agric. Univ. P.R. 60(2).: 154-162. 

CIAT. (1986). Root Crops Production and Research in the Carib­
bean: Proceedings of a Regional Workshop held in Guadeloupe, 9-10 
July, 1985. Cali, Colombia. 236p. 

Hill, W.A. (1984). Sweet Potatoes. Chapter 20. In. Detecting Mineral 
Nutrient Deficiencies that Affect Production of Crop Plants in Tem­
perate and Tropical Regions. D. L. 

Plunkett and H. Sprague (Eds). Westvie~ Press, Boulder, CO. 

Hill, W.A., Loretan, P.A. and Bonsi, C.K. (1984). The Sweet Potato 
for Space Missions - Controlled Environmental Life Support Systems. 
George Washington Carver ~gric. Expl. Sta. Monogram II 1. Tus­
kegee Univ. 

Huett, D.O. (1976). Evaluation of Yield, Variability and Quality of 
Sweet Potato Cultivars in Sub-Tropical Australia. Expl. Agric. 12:9-
16. 

Jansson, R.K. and Raman, K.V. (1991). Sweet Potato Pest Man­
agement -A global Perspective. Westview Press Inc., Boulder, CO. 
458p. 

Martin, F.W. (1987). Breeding Sweet Potatoes Resistant to Stress: 
Techniques and Results. In: Explomtion, Maintainance, and Utiliza­
tion of Sweet Potato Genetics Resources. Report of the First Sweet 
Potato.Planning Conference (CIP). 

Martin, F. W. and Rhodes, A.M. (1983). Correlations among Char­
acteristics of Sweet Potato Roots, and Intraspecific Grouping. 
Euphytica 32:453-463. 

Martin, F.W. and Jones, A. (1986). Breeding Sweet Potatoes. Plant 
Breeding Reviews. Vol. 4:313-345. AVI Publishing Co. 

540 



Rivem, L.H., Frederick, W.D., Farris, C., Jensen, E.H., Davis, L., 
Palmer, C.D., Jackson, L.F. and McKinie, W.E. (1970). Soil 
Survey of the Virgin Islands of the United States, USDA Soil 
Conservation Service. 78p. 

Sa_ijapongse, A. and Roan, Y.C. (1982). Physical Factors Affecting 
Root Yield of Sweet Potato ( lpomoea batatas (L) Lam). In: Sweet 
Potato. Proc. First Int. Symp. AVRDC, Taiwan. 

SAS Institute Inc., (1988). SAS/STAT User's Guide, Release 6.03 
Edition. SAS Institute Inc., Cary, NC. 

Selleck, G.W. (1982). Symposium Overview. In. Sweet potato. R.L. 
Villareal and T.D. Griggs (Eds). Proc. First Intl. Symp. AVRDC, 
Taiwan. 

541 



Table I. Yield and storage root damage by SPW, of 10 sweet potato 
cultivars (Experiment I)." 

Cultivar Total yield Marketable yield SPWdamoge 
(ton/ha). (toll/ha). (%), 

Miguela 9.4 a 2.0abe 79 ab 

Toquesita 9.0 a 4.8 a 49 be 

Squish 5.7 ab 2.6 abe 51 be 

WhityThany 5.4 ab 3.4 abe 38 cd 

Vida 4.7 ab 3.8 ab 23cd 

EAS-12 4.2 ab 2.4 abe 42cd 

Tapato Fine 1.9 b 1.8 abe 4d 

Tano 1.3 b 1.1 be 10 d 

Limonette 0.9 b 0.9 be Sd 

Sabino Red 0.3 b 0.04 e 88 a 

z Mean separation wilhin columns by Duncan's multiple range tcSI, 
P = 0.05. 

Table 2. Yield and storafe root damage by SPW, of 10 sweet potato 
cultivars (Experiment 2). 

Cultivar Total yield Murketahle yield SPWdamoge 
(ton/ha). (ton/ha). (%). 

Colorctte 21.2 a 9.9 a 47 ab 

Perla 12.6 ab 6.8 b 44 ab 

Agata 12.2 ab 3.4 C 79 a 

Amarista 11.4 ab 3.0c 74a 

EAS-ll 8.0 b 5.2 b C 36 b 

Suabor 2 7.1 b 4.7 b C 27 b 

Suabor 6.2 b 3.6 b C 43 ab 

Dunc 5.8 b 4.2 be 32 b 

Viola 5.3 b 4.Qb C 27 b 

Bonaro 5.2 b 3.0c 46ab 

z Mean separation within columns by Duncan's multiple range tcSI, 
P = 0.05. 
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Table 3. Yield and storage root damage by SPW, of 9 sweet potato 
cultivars (Experiment 3).2 

Cultivar Total yield Markttable yield SPW damage 
(ton/ha). (ton/lui), (%). 

Twelve Prime 16.6 a 7.1 a 56 ab 

Mont Blanc 7.4b 1.7 b 80 a 

Trompe Negro 6.0 be 5·,3 a 7b 

EAS-15 3.7 cd 2.2 b 50 ab 

EAS-13 3.6 cd 2.6 b 38 ab 

EAS-10 3.5 cd 1.3 b 72 a 

Black Rock 3.2 cd 1.8 b 51 ab 

Ninety-Nine 1.8 d 0.8 b 80a 

St. Georges 0.6 d 0.4 b 11 b 

Margarita 0.2d 0.1 b 33 ab 

Z Mean separation within colulTlllll by-Duncan's multiple range test, 
P = 0.05. 

Table 4. Stor~e roots yield and size of 7 sweet potato cultivars 
(Experiment 4). 

Cultivar Totalyidd Marketable )ield Root size Roots/plant 
(ton/ha!. ttonfha!, ~!-

Viola 19.5 a 16.2 a 266 be 1.8 a 

Tapato 16.4 a 14.2 a 275 be 1.5 ab 

Sunny 14.3 a 13.1 a 212 be 1.6 ab 

Eda 12.3 ab 10.5 ab 286 b 1.7 a 

Picadito 12.2 ab 11.3 ab 438 a 1.2 ab 

Mc 3.8 b 3.3 b 188 C 0.8 ab 

Three Months 3.1 b 2.6 b 205 be 0.6 b 

z Mean separation within coluRlllli by Duncan'a multiple ran8c lest: 
p = o.os. 
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Table 5. Foliage yield or 9 sweet potato cultivars (Experiment 5). 2 

Cultivar Fresh Matter Dry Matter Dry Matter 
{ton/ha}. {%}. {ton/ha). 

SK.B-4 34.3 a 19.0b 6.6 a 
CS-2 28.1 a 21.1 ab 6.0a 
SKB-2 27.2a 19.5 b 5.3 a 
Sunny 16.9 b 19.3 b 3.2b 
Viola 14.8 b 18.8 b 2.7b 
BlackRock 14.4 b 20.0 ab 2.8 b 
Tapato 13.4 b 20.0ab ,2.6b 

Trompo Negro 12.2 b 17.8 b 2.2b 
Perla 9.2 b 23.2a 2.1 b 

z Mean separation within columns by Duncan'3 multiple range test, 
P = 0.05. 

Table 6. Storage roots yield, size and SPW damage or 9 sweet potato 
cultivars (Experiment 5). - 2 

TOTAL ROOTS OF MAllKEl'ABLESIZE 
Cultlvar Yidd SPWx Yield Siu DrymaUer 

itonlh•l· !to11/h•l· (ton/ha!. !&· jton/ba). 

Perla 28.6 a 2.0 24.5 a 306b 7.3 a 

Viola 26.8 a 2.0 21.9 a 238 bed 7.3 a 

Tapato 22.9 ab 0.4 21.4a 446a 6.0 ab 

Sunny 22.8 ab 2.0 17.3 ab 260bc 5.1 be 

SK.B-2 18.3 b 1.6 12.9 be 275bc 4.2 be 

CS-2 15.3 be 0.8 9.2cd 192 cd 3.4 cd 

SK.B-4 15.0 be 1.7 10.3 cd 213 bed 3.8 cd 

Trompo 
Negro 8.1 cd 1.3 5.1 de 167 d 2.0de 

Black Rock 6.5 d 0.8 1.7 e 129 de 0.7 e 

! SPW - Sweet potato weevil damaged llOrage roots of marketable aii:o. 
Mean aeparation within colu111n1 by Duncan',. multiple ransc tell, 

P = 0.05. 
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Tabl~ 7. Biomass production of9 sweet potato cuJtivars (E~erhnent 5).2 

Cultivar Fresh Biomass Dry Biomass 
(ton/ha). 

SKB-4 49.3 a 
SKB-2 45.5 a 
Viola 41.6 a 
CS-2 40.9 a 
Sunny 39.7 a 
Perla 37.8 a 
Tapato 36.3 a 
Black Rock 20.9 b 
Trompo Negro. 20.2b 

z Mean acplll'alion within columns by Duncan's mulliple rwe test, 
P = 0.05. 
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(ton/ha). 

12.1 a 

11.3 a 
11.6 a 
11.S a 
9.9 a 
10.6 a 
9.1 a 
S.3 b 
S.3 b 




