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Evaluation of Pumpkin Cultivars for — fumekn cuivar evauations were cor-
Powdery and Downy Mildew e (o e oo

Albaquults). The experiments were random-

Resistance, Virus Tolerance, and Yield izedcompietebiockswiththree repiicationsin

1996 and four replications in 1997. Each plot

Anthony P. Keinath® and Virginia B. DuBosé was a single row of eight plants. .

Department of Plant Pathology and Physiology, Clemson University, Co Irl'prev'ousCu"'varevaluat'ons’ pumpkins
P . gy y ay, Y, aﬁﬁ@l different maturity dates were all seeded

Research and Education Center, Charleston, SC 29414-5332 ortransplanted and harvested atthe same time,

. ) . . . . . which may not provide an equitable yield
Additional index wordsCucurbita peppCucurbita maximapapaya ringspot virus, comparison among cultivars (Bost et al., 1991

Pseudoperonospora cubenssphaerotheca fuligineayatermelon mosaic virus, zucchini Precheur et al., 1994, 1998). In our experi-

yellow mosaic virus ments, three seeding and transplanting dates
were used so that all cultigens reached matu-
rity at the same time, because harvest date is
important for marketing pumpkins. Thirty-
two pumpkin cultigens were separated into
three groups based upon days to maturity
(DTM) as indicated by seed company descrip-
wions. Long- (110-120 d), mid- (100-105 d),
and short-season (85-95 d) pumpkins were
seeded on 11 June, 21 June, and 1 July 1996,
respectively, and 27 June, 8 and 18 July 1997,
respectively. Seedlings within each maturity
date were transplanted to the field 10 or 11 d
1after seeding, so that the harvest dates would
coincide. Plants were spaced 0.9 m apart within
rows in 1996 and 1.2 m apart in 1997. Plots
were separated by 3.0 m of space within rows.
Pumpkin can be a profitable crop whemation is available on management of pumpRow spacing was 1.8 m on bed center and
grown for the Halloween market. Because okin diseases in the southeastern coastal plaievery other row was planted. Transplants that
the high potential return per hectare, pumpkiMinimizing pesticide inputs may improve thedied within 1 week of transplanting were re-
is particularly suited for growers with limited profit margin of the crop (Olson et al., 1995) placed so that all plots contained eight plants.
acreage or those located near urban areas. dlthough some fungicide must be applied ttn 1996, but not in 1997, vines were moved
yield well under current management pracprevent premature defoliation and senescendeto the 1.8-m-wide area until late in the sea-
tices, pumpkin requires expensive inputs, such Careful selection of pumpkin cultivar canson because of sprayer limitations.
as white or black polyethylene mulch andeduce disease severity. For example, without Before planting, 900 kg-Haf 10N—4.4P—
regular insecticide and fungicide applicationgungicide applications, ‘Big Max’ had less 8.3K (1996) or 670 kg-heof 15N-0P-12.5K
(Kemble et al., 1997). Because pumpkin has@owny and powdery mildew than seven othefertilizer (1997) were broadcast before raised
long growing season (90 to 120 d) and isultivars (Bost et al., 1991). The heirloombeds were shaped and covered with white-on-
planted later than most warm-season vegetaktealtivar Rouge Vif d’Etamps had significantly black polyethylene mulch. Plots were side-
crops, vines must be protected from sever#ss powdery mildew than nine other cultivarsliressed in the alleys on 25 July in both years
foliar pathogens. In the southeastern Unite(Precheur etal., 1994). However, both of thessith 220 kg-ha 10N-4.4P-8.3K. For weed
States, both downy mildew and powdery milcultivars areC. maximaand do not produce control, bensulide2-benzenesulfonamidoethyl
dew reduce vyields (Bost et al., 1991; Shoeypical jack-o-lantern—type fruit. Conse-0O,0-di-isopropyl phosphorodithioate ) (3.4
maker, 1994). In addition, viruses such aguently, this resistance is not as useful fokg-ha® a.i.) was applied preplant to alleys in
papaya ringspot virus (PRSV), watermelorcommercial producers as resistance or tolef-996 and clomazone {2- [(2-chlorophenyl)
mosaic virus (WMV), and zucchini yellow ance would be i€. pepocultivars. Recently, methyl]-4,4 dimethyl-3-isoxazolidinone} (1.1
mosaic virus (ZYMV) infectC. pepoand C. pepdines with resistance to powdery mil-kg-ha* a.i.) was broadcast preplant in 1997.
reduce marketable yields in this regiordew have been evaluated in the northeaste8ethoxydim {2-[1-(ethoxyimino)butyl]-5-[2-
(Schultheis and Walters, 1998). Little infor-United States (McGrath and Sieczka, 1997)ethylthio) propyl]-3-hydroxy-2-cyclohexene-
but their yield, fruit quality, and resistance tol-one} (0.31 kg-hd a.i.) also was applied to
other diseases under southeastern conditionsntrol grasses in 1997. To manage insects,
Received for publication 26 Feb. 1999. Accepted fofre not known. No commer(_:ially_ availablemaximum labeled rates of esfenvalera®-[(
publication 25 Aug. 1999. Technical contributionCultivars have resistance to viral diseases, a#-cyano-3-phenoxybenzy#¢2-(4-chlorophenyl)-
no. 4472 of the South Carolina Agriculture & For-though the cultivars Autumn Gold and Big3-methylbutyrate] or endogah (6,7,8,9,10,10-
estry Research System, Clemson. We gratefullhutumn have the precocious yellow geRg)( hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-
acknowledge Warren May Il for technical assisawhich masks color-breaking caused by virusnethano-2,4,3-benzodioxathiepin 3-oxide)
tance and Ted Superak, Harris-Moran Seed Co., fitifection (Snyder et al., 1993). were applied in alternate weeks from planting
providing numbered, powdery mildew-resistant se- - The gbjective of this study was to evaluateintil harvest both years; in 199Bacillus
lections. Salaries were supported in part by Hatchy mmercially available pumpkin cultivars andthuringiensisand permethrin [3-phenoxybenzyl
Project SC01628. The cost of publishing this papeédvanced numbered selections for resistan¢gR9-cis, trans-3-(2,2-dichlorovinyl)-2,2-
was defrayed in part by the payment of page chargeg . . . . .
¢ powdery mildew and potential for yield dimethylcyclopropanecarboxylate] also were

Under postal regulations, this paper therefore mu . : o . )
be heré’by mark%ddvertisemenioﬁ)ely to indicate under the humid growing conditions of theused. In 1996, the fungicides chlorothalonil

Abstract. Twenty-six cultivars and two numbered selections d@ucurbita pepd.. pumpkin
and four cultivars of C. maximaDuchesne pumpkin were evaluated in field experiments
in 1996 and 1997 in Charleston, S.C. The fo@. maximacultivars (‘Mammoth Gold’, ‘Big
Max’, ‘Rouge Vifd’Etamps’, and ‘Lumina’) and three C. pepccultigens (HMX 6686, HMX
6688, and Magic Lantern) had lower powdery mildew $phaerotheca fuliginea
(Schlechtend.:Fr.) Pollacci] severities than did the othe€. pepocultivars. Overall, C.
maxima cultivars also had less foliage showing virus symptoms and less downy milde
[Pseudoperonospora cubengBerk.& M.A. Curtis) Rostovzev] than did C. pepccultigens.
Mid- and long-season cultigens of both specie=l(00 days to maturity) produced a greater
number of marketable-quality fruit than did short-season cultigens.Cucurbita maxima
and C. pepoproduced similar numbers of marketable fruit; however, more potential
marketable yield was possible il€. maximasince most fruit were affected by virus. Th&.
pepocultigens Spookie, HMX 6686, and Spooktacular produced the greatest numbers o
marketable fruit. In general, no cultigens were well-adapted to the growing conditions of
the humid coastal plain of the southeastern United States.

this fact. coastal plain of the southeastern United State@etrachloroisophthalonitrile) - triadimefon [1-
IAssociate Professor. e-mail: tknth@clemson.edulolerance to virus infection and downy mil-(4-chlorophenoxy)-3,3-dimethyl-1-(1H-
2Agriculture/Animal Associate |I. dew also was assessed. 1,2,4,-triazol-1-yl)-2-butanone] (1.7 or 2.5

HorTtScience, VoL. 35(2), ApriL 2000 281

$S900E 938l) BIA /Z-80-SZ0Z e /woo Alooeignd-poid-swiid-yiewlayem-jpd-awiid//:sdiy wouy pepeojumoq



BRreepinG, CuLTIVARS, RooTsTocks, & GERMPLASM RESOURCES

kg-ha! a.i. chlorothalonil plus 0.09 or 0.13 on species, days to maturity, fruit size, growthvith the lowest ratings (most resistant) were

kg-ha'a.i. triadimefon) or maneb (manganeséabit, and commercial type. HMX 6688, Magic Lantern, and HMX 6686,
ethylenebisdithiocarbamate) (1.3 or 1.8 kg-ha and theC. maximacultivars Rouge Vif
ta.i.) plus benomyl [methyl 1-(butylcarbamoyl) Results d’Etamps and Lumina.
benzimidazol-2-ylcarbamate] (0.14 or 0.28 Downy mildewDowny mildew was present

kg-ha'a.i.) were applied in alternate weeksto Powdery mildew.Powdery mildew was both years and, similar to powdery mildew,
manage powdery mildew, and metalaxyt [ the most prevalent foliar disease in both yearprogressed faster in 1996 than in 1997. How-
(2,6-dimethylphenylIN-(methoxyacetyl)-DL- was more severe in 1996 thanin 1997, and, @ver, downy mildew increased late in the sea-
alanine methyl ester] - chlorothalonil (0.20 orsusceptible cultivars, was not completely conson in 1997 and contributed to foliage senes-
0.30 kg-hd a.i. metalaxyl plus 1.6 or 2.4 trolled by alternate-week fungicide applica<cence. The highest mean mildew rating on 19
kg-ha' a.i. chlorothalonil) or fosetyl-alumi- tions (Table 1). In both year§. maxima Aug. 1996 was 54% for ‘Rocket,” but on 5
num [aluminum trigD-ethyl phosphonate)] cultivars had less powdery mildew overallSept. 1997, the highest rating was only 3.6%
(1.8 or 4.5 kg-hd a.i.) were applied in alter- than didC. pepocultigens P = 0.0001). for both ‘Connecticut Field" and ‘Howden’
nate weeks to manage downy mildew. All  When ratings for both years were com{Table 1). In both year§;. maximawas less
fungicides were used at lowest labeled ratdsined and analyzed together, there was a sigusceptible to mildew than w&s pepo(P <
(first rate given above) from 17 July until 3nificant genotypex year interaction ¥ < 0.001). ‘Big Max’ and ‘Mammoth Gold’, both
weeks before harvest, when maximum labele@.0001), probably because a few cultivarsC. maximacultivars, were among the culti-
rates (second rate given above) were substsiuch as ‘Big Autumn’, ‘Oz’, and ‘Tom Fox’, gens with the lowest ratings both years.
tuted. From 16 July to 8 Aug. 1997, 1.8 kg-hawere severely diseased one year but had less Virus symptomsLeaves of all cultivars
1 a.i. maneb or 1.6 kg-tfaa.i. chlorothalonil mildew the other year (Table 1). Howeverwere distorted and mottled with virus symp-
was applied weekly to control foliar patho-despite this interaction, ‘Wizard,” ‘Happy toms by the end of August in both years. In
gens. From 13 Aug to 26 Sept., fungicidedack, and ‘Spookie’ were ranked among thd996, ZYMV and PRSV were detected in all
were applied as in 1996 but maximum ratemost susceptible cultivars in both years, andamples and WMV was detected in half of the
were used the entire season. ‘Magic Lantern’ and ‘Lumina’ had low levels samples. In 1997, samples of distorted leaves
Severity of powdery and downy mildewof mildew both years. Overall, the cultigensvere positive for both ZYMV and PRSV,
was rated in all plots with the Horsfall-Barratt
scale (Horsfall and Barratt, 1945) (1 = 0% leafable 1. Powdery mildew severity on@6curbita pep@nd foulC. maximgpumpkin cultigens in 1996 and

surface area diseased to 12 = 100% of leaf 1997.

surface diseased) four times at 7- to 10-T Powdery mildew Downy mildew Foliar virus
intervals beginning 1 week after the first trans- severity (%) severity (96) severity (%)
planting. Because identifying individual cu-cyiigen 1996 1997 1996 1997 1996 1997

curbitviruses is difficult based on foliar symp-

: - C. pepo
toms (Zitter et al., 1996), an overall rating for, . piay 395a% 468a-d  122bc  15a-d  933ae  936a<c
percentage of leaf area affected with Virug;;,mn Gold 451a—c  238b-g 122bc  04b-d  964ad 782ad
symptoms was made with the Horsfall- Barratgig outumn 62.5a 8.3 gh 31.2a—c  Odcd 915a-e  925a-d
scale on 29 Aug. 1996 and 16 Sept. 1997. Toonnecticut Field 248b-g  492a-c  122bc 36a 94.7a-e  722a-d
identify which viruses were present in therunny Face 45.8 a— 47.1a-d 37.5ab 1.3 a-d 68.4 b-f 92.6 a—d
fields, two and three composite foliage sampleGhost Rider 44.0 a—d 40.8 a—d 24.8a—c 1.3a-d 89.4 a—e 89.9 a—d
in 1996 and 1997, respectively, were assaydtMX 6686" 10.7 f-h 0.1i 18.5 a—-c 0.8 a—d 94.0 a—e 85.5 a—d
with enzyme-linked immunosorbent assa)EMx Ggss’k 12;1229—2 é;f?Ghi 2212 ;’i—c 1-01 é’i—dd 9359 é’i—d 859-;‘ g—d
v appy Jacl .2 al 6a .7 a—c .8 a— 5a-e 3a
(sltzqtIassﬁ)r;%’sgijccsir:]ubser\/\r/nl\g\sla:n\grlzjf'(’MPVRSA\I{’HOWden o 39.5a-€ 50.5 ab 21.7 a—C 36a 93.3 a—e 95.2 a—C
o 0 f ’h f d Howden Biggie 31.2 a—f 30.9 a—f 12.2 bc 0.8 a—d 97.9 a—c 81.6 a—d
fruit with at least 50% of the surface deepci of All Trades ~ 24.1b-g  208c-g  265a—c  llad  840ae  89.8ad
orange were harvested from each plot on 1g,cxpot 16.3c-h  27.2a-g 3l2ac 0.lcd 924a-e  782a-d
Sept. 1996 and on 23 and 30 Sept. and 7 Oglitle Lantern 18,5 c-h 19.6d-g 21.7a—c  04b-d 100a 91.4 a—d
1997. Fruit were weighed and separated intdagic Lantern 7.5f-h 2.1hi 21.7 a—c 2.1a-c 95.5 a-€ 94.3 a—c
marketable and nonmarketable quality. Frui©z 62.5a 19.6 d—g 3l.2a—c 1.3 a—d 98.7 ab 82.1 a—d
considered marketable had firm flesh with n&®ankow’s Field 30.0 b—f 23.9 b—g 24.8 a—c 19a-—c 77.4 a—f 76.9 a—d
decay, intact, firm stems, and either no color‘sIr0 go:g 2(1)8 gg-‘l" a 223;5; b-g 22‘2883—0 %‘;b—(é %45-773—9 7826-963—%
7 iofi ; i Pro Go .1la-C .1la—-g .0 a—C [ a— [ a—e .0 a—
?Jﬁgz'?f‘ggg)sg'{ffﬁgﬁfﬂ'rgf;f;ae“gr”e gl\jveit;ovi\r’:]gocket 449a-c  226b-g 542a 13a-d 888a-e  889ad
mall Sugar 39.5a-e 37.3a—-e 15.3 bc 1.5a-d 96.7 a—d 98.0 ab
symptoms (1997). _ spirit 304af  272a-g 280ac 1llad  954a-e  89.4ad
Percentage of leaf surface area dlseasg«ﬁookie 54.2 ab 53.1 ab 15.3 bc 2.1a-<c 97.9a-c  87.9a-d
was calculated from the midpoints of the rangespooktacular 24.1 b—g 143e-h  312ac 0.7ad 60.2¢c-f  80.2 a—d
represented by Horsfall-Barratt ratingsTallman 24.8b—g 48.4 a—d 15.3 bc 2.1la—c 93.6 a—€ 58.6 cd
(Horsfall and Barratt, 1945). Percent diseas€om Fox 248 b—g 50.5 ab 21.7a—c 2.8ab 98.0 a—c 85.5 a—d
severity and yield data were subjected to anaI\/};?CkSter 15.0d-h 28.5a-g 43.8 ab 0.1cd 98.9 ab 91.3 a-d
sis of variance with PROC GLM of SAS Wizard 54.2 ab 59.8 a 3l.2a-c 2.8 ab 95.4 a—e 97.4 ab
version 6.12 (SAS Institute, Cary, N.C.). All C. maxima
data were checked for normality and equalitig Max 153 d-h 27.2a-g 6.7¢ 0.0d 53.5 ef 67.1 b—d
of variance before analysis; data for percentumina 2.7h 3.6 hi 185a—c  0.7a-d 585d-f  50.0d
age of disease severity and number of frurglammot_h Qold 24.8 b—g 22.6 b—g 6.0c 0.1lcd 64.7 b—f 64.7 b—d
were transformed to square-roots. The Walle Rouge Vif d’'Etamps 4.5 hg 11.8 f-h 18.5 a—c 0.1lcd 31.9f 70.6 a—d

Duncan kratio t test was used to SeparateZPercentage of upper and lower leaf surface area covered with powdery mildew on 19 Aug. 1996 and 5 Sept.

cultigen means, except for number of marke&997v respectively.

able fruit in 1996, where Dunnett'sest was 997, respectively.

used to determine which cultigens produce ercentage of leaf surface area with virus symptoms on 29 Aug. 1996 and 16 Sept. 1997, respectively.

mean numbers of fruit significantly >0. Inwcyitigenx year interaction significant &< 0.0001.

addition, preplanned, single-degree-of-freeaviean separation within years by Waller—Duncan k taist; k = 500 (approximat&s= 0.01) for powdery
dom contrasts were calculated to companmaildew and virus and k = 100 (approximakes 0.05) for downy mildew.

yields for different groups of cultigens basedCultigen with resistance to powdery mildew.
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whereas samples of leaves with mosaic weraore total and marketable fruitin 1997 than itvif d’Etamps’ and ‘Tallman’, produced fruit
positive for only ZYMV; WMV was not de- 1996; however, ‘Spooktacular’, ‘Funny Face’ weighing more than the upper threshold for
tected. Rankings of the cultigens based 0i®z’, and ‘Trickster’ produced more market-medium-sized fruit. By size class, mean fruit
foliar virus symptoms differed in the 2 yearsable-quality fruit in 1996 than in 1997 (Tableweights for cultigens with small (0.36 kg),
(Table 1). In 1996, percentage leaf area wit). HMX 6686 had the highest number of totamedium (0.82 kg), and large fruits (1.25 kg)
symptoms was significantly less in ‘Rouge Viffruit both years and ‘Spooktacular’ andalso were very low in 1996. In 1997, weights
d’Etamps,’ ‘Big Max,” ‘Lumina,” and ‘Spookie’ had the highest numbers of marketfor the three size classes were similar to ex-
‘Spooktacular’ thanin ‘Little Lantern,” ‘“Trick- able-quality fruit in 1996 and 1997, respecpected values: 10.1 kg (range 22.1 to 5.3) for
ster,” and ‘Oz’. In 1997, ‘Lumina’ and tively. AmongC. maximacultivars, Rouge large-, 5.1 kg (range 12.6 to 2.0) for medium-
‘Tallman’ had significantly less foliage with Vif d’Etamps yielded the most total fruit both, and 1.8 kg (range 2.6 to 1.1) for small-fruited
symptoms than did ‘Happy Jack,” ‘Smallyears, but marketable yields were low for altultigens. In both years, class means for the
Sugar,’ and ‘Wizard.’ In both yeats, maxima fourC. maximaultivars. Most of the nonmar- three sizes differed significantly from each
cultivars had fewer symptoms overall than didetable fruits were disfigured with warts orother P < 0.01 in 1996 and® < 0.0001 in
C. pepocultigens P < 0.0001). knobs or had uneven green-orange coloratiatf97).

Yield of fruit.Fruit numbers were low for due to virus infection. Comparison of classes of cultivaBe-
most cultivars in both years. In 1996, harvest Mean fruit weight.In 1996, mean fruit cause of the large number of cultivars exam-
was~=3 weeks earlier than anticipated becausseights were uniformly low (Table 2). Inined in this study, means also were compared

of accelerated foliage senescencel997, weights for 13 cultivars fell within the by classes of cultivars (Table 3). Cultivars 9
Choanephorawetrot, causedtjpanephora ranges of expected values (<4.5,4.51t09.1, ameere assigned to classes according to species, =
cucurbitarum(Berk. & Ravenel) Thaxt., was 29.1 kg for cultigens with small, medium, andexpected days to maturity, expected fruit size, o
observed on decaying young fruitin both yeardarge fruit, respectively) (Table 2). Five culti-growth habit (vine or semi-bush) and type of 2
Cultivars Autumn Gold, Happy Jack, and Tonvars expected to produce large fruit had fruipollination (open-pollinated or hybrid) (Tables =
Fox set no fruit in 1996, but all cultigensweights less than 9.1 kg and nine cultivargé and 2).Cucurbita maximacultivars, as a o
except Big Autumn produced at least one fruiéxpected to produce medium-sized fruit hadroup, produced significantly higher numbers i
per plot in 1997. Most cultivars producedfruit weights <4.5 kg. Two cultivars, ‘Rouge of total fruit than dicC. pepacultigens in both §
Table 2. Vine and fruit characteristics of pumpkin cultigens, number of total and marketable-quality fruit produced, andtweaght in 1996 and 1997. %
No. fruit/9.7-m row Mean fruit wt ,@D
Days to Fruit Vine Cultivar Total Marketable (kg) %
Cultivar maturity size type/ type 1996 1997 1996 1997 1996 1997 §
Appalachian 95 L Vine Hybrid 0.1¢d 4.1 d-i 0.0 0.9 f-i 0.86 b—g 7.4 c—f S
Autumn Gold 115 S Vine Hybrid 0.0d 0.1 0.0 0.0j fee- 2.4 j-m 5
Big Autumn 85 M Semi Hybrid 0.1lcd 0.01 0.0 0.0j 1.59 a—d - =
Big Max 120 L Vine oR 1.3a-d 5.2 c—g 0.0 0.7 g—j 2.22 ab 221a 2
Connecticut Field 95 L Vine oP 1.3a-d 3.5e 0.9 0.3 h—j 0.54 d—j 8.7 b—e ?D
Funny Face 100 M Semi Hybrid 3.2a-d 1.7 - 2.2 0.9e-i 1.14 a—f 32h-k &
Ghost Rider 115 M Semi OoP 0.1cd 4.7 c-h 0.0 3.7b—-d 0.28 h—j 4.8 f-h g
HMX 6686 100 L Vine Hybrid 10.2 a 239a 2.7 7.1b 1.06 a—f 53e-h &
HMX 6688 110 S Vine Hybrid 2.1ad 2.8 1k 0.9 0.7 g+ 0.43 e—j 2.6 il &
Happy Jack 100 M Vine OoP 0.0d 0.9 f-I 0.0 0.11ij 5.3e-h g"
Howden 95 L Vine oP 0.3cd 2.6 -k 0.4 1.2 c-i 0.77 b—h 6.2d-g ©
Howden Biggie 120 L Vine OoP 0.1cd 0.3} 0.0 0.0 1.05 a—f 99b-d =
Jack of All Trades 105 M Semi Hybrid 0.3cd 0.5 h-l 0.4 0.1ij 0.55 d—i 20k-m 8
Jackpot 120 M Semi Hybrid 0.1cd 0.4i- 0.0 0.0j 0.53 e 73cf 3
Little Lantern 90 S Vine OoP 1.8 a-d 5.2¢c—g 0.0 3.9bc 0.19j 1.1n 2
Lumina 115 M Vine OoP 0.3cd 0.1kl 0.9 0.1ij 0.67 c-h 3.0 h- N
Magic Lantern 110 L Vine Hybrid 3.7 a—d 12.3 a—d 0.9 3.6 b—d 0.72 c-h 6.1d-g
Mammoth Gold 115 L Vine OoP 5.7 a-c 10.9 b-e 0.0 1lc—i 2.80a 15.0 c—f g
Oz 110 S Semi Hybrid 2.5 a-d 1.8 - 1.3 0.4 h—j 0.29 g—j 1.7kn
Pankow's Field 110 M Vine OoP 0.6 b—d 34 e 0.4 1.0d-i 0.66 c—g 4.2 g-i :‘
Pro Gold 500 90 M Vine Hybrid 0.3cd 1.4 0.4 0.3 h+j 1.25a-e 33h—k &
Pro Gold 510 90 M Vine Hybrid 0.1lcd 0.6 g 0.0 0.3 h—j 0.58 c-h 5.9d-g =
Rocket 110 M Vine Hybrid 0.6 b—d 1.7 0.4 0.4 h—j 0.66 c-h 40g- ©
Rouge Vif d’Etamps 115 L Vine OoP 8.4 ab 12.7 a—c 0.0 0.9 f-i 1.71 a—c 126bc 3
Small Sugar 110 S Vine OoP 0.6 b—d 5.3 cA 0.6 3.5b-e 0.57 d-h 1.3mn &
Spirit 115 M Semi Hybrid 0.3cd 0.5 h-l 0.0 0.0j 0.18]j 2.6l &
Spookie 95 S Vine OoP 3.3ad 21.4 ab 13 129a 0.30 g—j 2.0 k=m
Spooktacular 100 S Vine Hybrid 59a-—c 6.0 c—f 5.3 3.2b-f 0.39 - 1.81-n
Tallman 90 M Vine oP 0.3cd 4.6 c-h 0.0 1.9c-h 1.02 a—f 10.3 b—d
Tom Fox 95 M Vine OoP 0.0d 5.0c—g 0.0 3.0c—g 3.704
Trickster 85 S Semi oP 1.8 a-d 0.5 h-l 3.5 0.3 h—j 0.34 g 1.81-n
Wizard 115 M Semi Hybrid 0.3cd 5.6 c—f 0.0 11lc-i 0.67 c-h 3.89-

Cultigenx year interaction significant &< 0.01.

YMeans for three replications in 1996 and four replications in 1997.

*Expected days to maturity based on seed company descriptions.

“Fruit size, S = expected mean fruit weight <4.5 kg, M = expected mean fruit wiflkg but <9.1 kg, and L = mean fruit weight >9.1 kg, based on seed company
descriptions.

YVine = vining plant type, semi = semi-bush type of plant, based on field observations.
YFruit with no decay, intact stems, and no disfiguration or color-breaking due to virus.
'Fruit with no decay, intact stems, and <20% surface area with virus symptoms.
sMean separation by Waller—-Duncan k rattest; k = 500 (approximaté&s= 0.01).

'No fruit produced in this year.

9Open-pollinated.

" Only value significantly different from 0.0 in 1996, Dunnetttest,P < 0.01.
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years (Table 3). However, the number of marFable 3. Comparison of numbeécs total and marketable fruit in 1996 and 1997 by different classes of 26
ketable fruit did not differ significantly be-  Cucurbita pepand fourC. maximapumpkin cultigens.
tween the two species. On average, long- ara
. : - P > F valué&
mid-season cultigens of both species produced

greater numbers of total and marketable fruié Total fruit no. Mavrketable fruit no.

than did short-season cultigens, except fcponmt;i?tmaan dC. pepaculigens 1996 1997 1996 1997
Ion_g-seasqn cultigensin 1996 (Table 3). Smal *C. maximavs. C. pepo 0.0052 0.0091 011 017
fruited cultigens produced more total and mar- ;e vs. semi-bush 0.20 0.0001 0.84 0.0001
ketable fruit than did cultigens with medium- Open-poliinated vs. hybrid 0.78 0.0025 (0.023) 0.0011
sized fruitboth years. Likewise, cultigens with |ong-season vs. short-season 0.049 0.0001 0.20 0.0001
large fruit produced more fruit than did culti- Midseason vs. short-seagon 0.022 0.0001 0.14 0.0001
gens with medium-sized fruit, except for mar- Large-fruited vs. medium-fruitéd 0.003 0.0001 0.22 0.005
ketable fruit of both Species in 1996. However, Small—frui_ted vs. medium-fruited 0.006 0.002 0.0007 0.0001
number of marketable fruit generally did nolC-VFi’neePf’éU'ggﬁq?sb 32}?’ 054 0.0001 065 0.0001
differ between small- and large-fruited culti-~ o) " Lo o4 Uc i 0.14 0.025 (0.069)  0.0001
gens (data not _shown): meg cultlgens_ pro- Long-season vs. short-season 0.46 0.0001 0.47 0.0001
duced more fruit than did semi-bush cultigens \igseason vs. short-season 0.027 0.0002 0.035 0.0001
in 1997, but not in 1996. Open-pollinated | arge-fruited vs. medium-fruited 0.007 0.0001 0.057 0.006
cultivars produced more fruit than did hybrid small-fruited vs. medium-fruited 0.001 0.0007 0.0007 0.0001

cultigens in 1997 but not in 1996. Number of fruit per 9.7-m row. Means for three replications in 1996 and four replications in 1997.

YProbability that the mean for the class listed first was greater than the mean for the second class.
Discussion *Preplanned single-degree-of-freedom contrasts.
“The mean for the class listed second was greater than the mean for the first class.

In general, all fou€. maximaultivars and *Long-, mid-, and short-season are 110-120, 100-105, and 85-95 d to maturity, respectively.
the threeC. pepocultigens with powdery uLarge-fruited = expected average fruit weight >9.1 kg, mediash 5-kg but <9.1 kg, and small = <4.5 kg.
mildew resistance exhibited significantly lower
powdery mildew severities than did suscepSimilarly, we detected PRSV, WMV, andshort-season cultigens in these tests, they may
tible C. pepocultivars. These results wereZYMV in 1996 but only PRSV and ZYMV in have been exposed at transplanting to virus or
consistentin both years, even though powde997. Apparently, PRSV is one of the mospowdery mildew inoculum from the earlier-
mildew was more severe in 1996 than in 199%Zommon cucurbit viruses, whereas incidencplanted cultigens. Cultigens with small (<4.5
When tested in other locations, ‘Magic Lan-of ZYMV and WMV can vary by year and kg) or large £9.1 kg) fruit produced greater
tern’ (HMX 5683) and HMX 6686 also had location. As noted by Schultheis and Waltersumbers of fruit than cultigens with medium-
less powdery mildew than standard suscef§1998), cultivars with resistance to PRSV areized fruit £4.5 but <9.1 kg). The lower yields
tible cultivars (McGrath, 1998; McGrath andneeded to improve marketable yields of fallof cultivars with medium-sized fruit may be
Sieczka, 1997; Straw et al., 1998). We foundrown cucurbits inthe southeastern United State=xplained partially by vining type, since seven
the resistance of HMX 6688 to be as effective In summer squash, fruit expression of virusfthe nine medium-fruited cultivars were semi-
as the other two powdery mildew-resistansymptoms did not appear to be related to theush types that, as a group, had lower yields
lines we tested, as reported by McGrath anskeverity of foliar symptoms (Schultheis andhan vining types in 1997. In addition, all five
Sieczka (1997). However, in Ohio ratings foWalters, 1998). Similarly, ‘Small Sugar’ andtop-yielding cultigens, Spookie, HMX 6686,
HMX 6688 were not significantly different ‘Little Lantern’ pumpkin had good yields of Spooktacular, Magic Lantern, and Small Sugar,
from ratings for ‘Jackpot,” which is suscep-marketable-quality fruit, even though leafare vining types. In 1997, 13 of the 32 culti-
tible to powdery mildew (Precheur etal., 1998)symptoms of virus were severe. In contrasgens tested produced fruit that reached the
Because ‘Spookie’ had good marketable yieldalthough theC. maximacultivars had fewer expected sizes, whereas 14 produced fruit that
despite high levels of powdery mildew, it mayfoliar virus symptoms tha@. pepccultigens, were smaller than expected. Only t@opepo
have some tolerance to this pathogen. most of the fruits graded as unmarketable hazlltivars, ‘Howden Biggie’ and ‘Tallman’,

Although we did not evaluate cultivarscolor-breaking and disfiguration typical of produced large fruitf9.1 kg) and neither of
without applying fungicides, reducing thevirus infection (Zitter et al., 1996). The twothese cultivars had high yields.
amount or frequency of fungicides applied taultivars with thePy gene, ‘Big Autumn’ and Based on these 2 years of testing in one
pumpkin cultivars with resistance to powderyAutumn Gold’, produced few fruit, some of location, none of the 32 cultivars we examined
mildew may be possible, as has been donehich still showed color-breaking due to vi-were particularly well-adapted for production
successfully with resistant summer squastus. Powdery mildew severity also was noin the southeastern coastal plain, very likely
cultivars (McGrath, 1996). A cultural control statistically correlated with marketable yieldbecause no cultivar combines resistances to
to supplement fungicidal control of powderyof fruit, probably because downy mildew andbowdery mildew, downy mildew, PRSV,
mildew is needed, since in many areas of tharus also reduced yields. ZYMV, and WMV. The two best-yielding
United States the fungusis resistantto benomyl Yields of total and marketable fruit werecultivars were ‘Spooktacular’ and ‘Magic Lan-
and triadimefon, the two most widely-usedgreater in 1997 than in 1996. Most cultivargern’. Although ‘Spookie’ had a higher mean
systemic fungicides effective against powseemed to require more than the 1.8-m spacimgarketable yield (8.4 fruit per 9.7-m row of
dery mildew on cucurbits (McGrath et al.,allowed in 1996, and turning the fragile vinesight plants) over the 2 years than did
1996). However, powdery mildew-resistantdamaged them, possibly reducing yields. PlanBpooktacular’ (4.5 fruit), ‘Spooktacular’ had
cultivars cannot be grown without fungicides spacing of 0.9 m within rows in 1996 also maya much lower variance (20.0 compared with
based on trials conducted in Ohio (Precheur éawve been too close for optimum yields. 1185.4), indicating that it was a more reliable
al., 1998) and New York (McGrath, 1998).addition, downy and powdery mildew pres-producer. ‘Spooktacular’ produced small fruit,
Without fungicide, ‘Magic Lantern’ had less sure was higher earlier in the season in 199%iuitable for “pick-your-own” and other direct
powdery mildew than a related susceptibl¢han in 1997, which probably reduced yieldsnarkets. ‘Magic Lantern,’ which is resistant to
experimental line, but more than the same linas well. Using lower rates of fungicides forpowdery mildew, produced medium-sized
that was sprayed with fungicide (McGrathmost of the 1996 season may have contributdrlit, suitable for both direct and wholesale
1998). to the higher disease pressure. markets. Because few cultivars yielded well

In North Carolina, PRSV and WMV were  As a group, short-season cultigens (<95 dnder the hot, humid conditions, there is aneed
detected on summer squash one year, wherg¢asmaturity) had lower total and marketableo develop pumpkin cultivars that are adapted
PRSV, WMV, and ZYMV were detected theyields than did mid- or long-season cultigensto production in the lower coastal plains of the
following year (Schultheis and Walters, 1998)Because of the later transplanting date used feoutheastern United States.
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