HorTScience 35(4):677—680. 2000. somewhat distorted root system. Affected roots
. . generally are not water-soaked or macerated
but exhibit a rough and corky appearance. In

Dlsease ReaCtlon among SeleCted California, A. cucurbitacearumwas first
described as a hypocotyl rot of melon, but was

CUCUI‘bItaCeae tO anACl’emOnlum not associated with vine decline of mature

plants (Gubler, 1982). More recently, the

cucu rb|tace alu ml SOlate from Texas fungus has been associated with vine decline

of melon in the upper San Joaquin Valley and

1 the Sacramento Valley (Bruton et al., 1995;
B.D. Bruton . . . nne et al., 1997) causing serious eco-
U.S.. Department of Agriculture, Agricultural Research Service, South Cerﬁgﬁ\{ic losses in some years. In Texas,
Agricultural Research Laboratory, Lane, OK 74555 cucurbitacearunhas been isolated from melon
T.W. Pobh and watermelon rootsinthe Lower Rio Grande
W. Fopham _ _ _ Valley (LRGV) (Bruton et al., 1996b). How-
U.S. Department of Agriculture, Agricultural Research Service, Southgf&, the fungus does not appear to cause a
Plains Area, Stillwater, OK 74074 detectable level of disease in the LRGV.
Lo, Whether this difference is due to host specific-
J. Garcia-Jiménez and J. Armengol ity between isolates from Spain and Texas or

Unidad de Patologia Vegetal, Departamento de Produccion Vegetaljronmental differences is not known.

Universidad Politécnica, Camino de Vera s/n, 46020 Valencia, Spain  Armengol etal. (1998) showed a wide range of
susceptibility within Cucurbitaceae tA.

M.E. Miller cucurbitacearumisolates from Spain, with
Texas Agricultural Experiment Station, Texas A&M University System, Weslaitg!lus lanatusand Cucumis meldbeing
TX 78596 most susceptible.

The purpose of this study was to determine
Additional index wordsvine decline, root rot, disease severity index, soilborne disease, the disease reactions of representative members

cucurbits, host-plant resistan&itrullus sp.,Cucumissp.,Cucurbitasp.,Lagenariasp., ofthe Cucurbitaceae to Ancucurbitacearum
Luffasp. from Texas. A portion of this study has been

published in abstract form (Bruton et al.,
Abstract Thirty-seven species within Cucurbitaceae representing the gene@itrullus, 1996b).

Cucumis, Cucurbita, Lagenaria, and Luffa were evaluated for disease reaction to an

Acremonium cucurbitacearumA. Alfaro-Garcia, W. Gams, and Garcia-Jimenezjsolate Materials and Methods
(TX941022) from the Lower Rio Grande Valley of Texas. After 28 days in the greenhouse,

seedling disease ratings were made on the hypocotyl, stem-rootjunction, primaryroot,and Inoculation and disease assessmeft.
secondary roots. An additional disease measure was derived by averaging the four rooteference isolate oA. cucurbitacerunfrom
disease ratings to establish a disease severity index (DSI). Vine and root dry weight wer&@exas (TX 941022) waselected to determine
poor measures of plant damage caused By, cucurbitacearum According to the DSI, all  the disease reactions of awide range of cucurbit
species withinCucurbita, Lagenaria, Luffa, and three Cucumis sativud.. cultigens were species. Thirty-seven cucurbits were tested
rated as highly resistant toA. cucurbitacearum Cucumis meloL. and Citrullus lanatus comprising five genera and 11 different spe-
(Thunb.) Matsum. & Nakai cultigens were the only cucurbits receiving DSI ratings of cies (Table 1). The fungal isolate, stored in
moderately resistant to susceptible. glass vials of sterilized potting soil (Terra-
Lite; Scotts-Sierra Hort. Products Co.,

. . . L ) Marysville, Ohio), was transferred to potato
Cucurbits are commercially important inrity. In some cases, the effects of the diseasgxtrose agar (PDA), allowed to grow for 7 d,

many parts of the world. The continuous andccur more suddenly, causing wilting or coland subsequently introduced to a growth
intensive cultivation of these crops, along witHapse of the vine. Vine decline of melons maynedium consisting of coarse sand (0.45—
changing cultural practices, have resulted ibe provoked by vascular wilts, crown rots, 09 55-mm swimming pool filter sand; Wedron
the increased incidence and severity of a groupot rots (Bruton, 1998). Fruit from affectedsijjica Co., Wedron, Ill.), and ground oat hulls
of soilborne diseases known as vine declingsiants are more likely to sunburn, have lowefavena sativd.., The Quaker Oats Co., Chi-
(Bruton et al., 1998). Vine decline is a generagugar content, and abscise from the pedunciggo). Five hundred milliters of sand was
term applied to a group of soilborne diseasgsrior to normal ripening. Because cucurbiimixed with 45 g oat hulls in a 1-L flask. One
with similar symptoms, but with different production often involves high inputs of hundred milliters of water was added to the
causal agents (Bruton, 1996b; Bruton et alresources, including labor, fertilizer, and pesmix, which was then autoclaved three times
1988; Miller et al., 1995). Symptoms includeticides, vine decline diseases account for sulfor 1 h at 2-d intervals. Once the fungal colo-
yellowing and death of the crown leaves andtantial economic losses. nies reached5 cm diameter, the contents
death of the vine as the fruit approach matu- An emerging disease of melon, calledyere shaken vigorously to thoroughly mix
Acremonium collapse, having symptomshem for more even distribution throughout
consistent with vine decline was described ighe medium. After 28 d, the contents were
Received for publication 16 Mar. 1999. AcceptedSPain (Garcia-Jimenez etal., 1994b). Recentlyhoroughly mixed again and a subsample (1 g)
for publication 5 Nov. 1999. Mention of a trade-the fungus causing Acremonium collapse Wagas removed to determine colony-forming
mark, proprietary product, or vendor does notdentified asAcremonium cucurbitacearum ynits (cfu) per gram of inoculum. The
constitute a guarantee or warranty of the product b&. Alfaro-Garcia, W. Gams, &GarCia'JimeneZsubsample was added to 99 mL of sterile 2%
theU.S.IItDetE]t. Ofﬁgri.‘m't“fretﬁ”d dogs rt‘Ot ifmp%its(Alfafo'GarCia et al., 1996). In Spain, thehydroxy-ethyl cellulose (Aldrich, Milwaukee)
approvalto the exclusion or other proaucts orvendaorg; i . . .
thpapt may also be suitable. The coZt of publishing thﬂlsease Is referred to as melgn_ collapsgong W'th a stir bar, an_d p_Iaced on a stirplate
; olapsg or sudden deatim(uerte stbitadue  for 1 min. Subsequent dilutions to the power of
paper was defrayed in part by the payment of pa . . g .
charges. Under postal regulations, this paper there= the rapid death of affected plants as the fruile: were required to obtain accurate colony
fore must be hereby markadvertisemersolelyto  @PProach maturity. Symptoms are describegounts on the PDA plates. Five plates/dilution

indicate this fact. as a nonvascular plant wilt or collapse jusfvere incubated for 3 d at room temperature to
'To whom reprint requests should be addressefYior to harvest(Garcia-Jimenez etal., 1994bjetermine cfu per gram of inoculum. During
E-mail address: bbruton-usda@Ilane-ag.org Other characteristics may include a corky anghe 3-d incubation period, the original inocu-
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PLaNT PaTHOLOGY

Table 1. Ratings of root damage to cucurbits inoculatedAdtemonium cucurbitacearuii X 941022).

Disease ratirfg
Stem-root  Primary Secondary

Cultigen# Scientific name/Authority Cultigen/Common name DSI  Hypocotyl  junction root roots
1 Cucurbita moschatéDuchesne) Butternut Waltham, winter squash #1203 1.3+ 0.07 1.4+0.08 1.0+0.00 1.0+0.00
Duchesne ex Pair.
2 Cucurbita maxim®uchesne Golden Delicious, pumpkin +8.06 1.1+0.05 1.8£0.13 1.2+0.07 1.1+0.05
3 Cucurbita moschata Lumina, pumpkin 1.3005 1.2+0.06 1.7+0.11 1.1+0.05 1.1+0.05
4 Cucurbita maxima Turks Turban, gourd 180.05 1.3:0.07 1.9+0.14 1.1+£0.05 1.0+0.00
5 Cucurbita pepd.. Hawden, pumpkin 13009 13008 15012 1.2+0.08 1.3t0.10
6 Cucurbita maxima Hubbard Chicago Warted, winter squash A@08 1.1+0.05 1.7+0.12 1.3+0.09 1.2+0.09
7 Lagenaria sicerarigMol.) Standl. Large Bottle Gourd, gourd .07 1.2+0.07 1.8£0.13 1.2£0.07 1.2+0.07
8 Cucurbita pepo Connecticut Field, pumpkin 1#40.06 1.5+0.09 1.740.12 1.2+0.06 1.1+0.05
9 Luffa aegyptiacauvill. Luffa (13204), gourd 14009 10005 14+0.11 15:0.13 1.5:0.13
10 Lagenaria siceraria Calabash, gourd 14009 1.2+0.09 1.9+0.16 1.2+0.13 1.1+0.10
11 Cucurbita argyrosperm&. Huber Cushaw Green Striped, pumpkin A@08 1.4+0.07 1.5£0.09 1.4+0.10 1.3+0.09
12 Cucumis sativus. Poinsett 76, cucumber 1450.12  1.2+0.09 1.9+0.22 1.4+0.12 1.3:0.10
13 Cucurbita pepo Table Queen Acorn, winter squash $8.08 15£0.09 1.740.09 1.4+0.11 1.50.11
14 Cucurbita moschata Dickinson, pumpkin 15014 174013 1.9+0.15 1.3+0.15 1.3t0.15
15 Cucurbita pepo Black Beauty, summer squash $6.09 15008 16:£010 1.7+0.12 1.7£0.12
16 Cucurbita maxima Banana Pink Jumbo, winter squash 4613 1.2+0.07 22020 1.6£0.18 1.5:£0.18
17 Cucurbita pepo Pear Bi-Colored, gourd 160.11 1.6+0.12 1.7£0.12 1.6+£0.11 1.6+0.11
18 Cucumis angurid.. West Indian Gerkin, cucumber +0.14 15+0.13 2.1+0.20 1.7+0.15 1.5t0.12
19 Cucurbita pepo Grey Zucchini, summer squash ¥?.10 1.8+0.11 1.9+0.12 1.6+£0.10 1.6+0.10
20 Cucurbita foetidissim&unth. Buffalo Gourd, gourd 1#0.10 1.4+0.10 1.8£0.15 1.9+0.14 1.8:0.13
21 Cucumis sativus Bush Pickle, cucumber 180.16 1.6+0.18 21+0.24 15:0.15 1.8:0.18
22 Cucumis sativus Bush Crop, cucumber 190.19 1.2+0.12 2.3 0.26 2.1+0.23 2.0£0.23
23 Citrullus lanatus(Thunb.) Matsum. Arriba, watermelon 23.24 23025 25:026 23:024 23+:0.24
& Nakai

24 Cucumis melo inodoruiacq. Honey Brew, melon 2#40.23 24+0.26 2.7+0.26 2.30.22 2.3:0.21
25 Cucumis melo cantalupensigaud. WXC951, melon 26023 27+024 27+025 25024 24+0.24
26 Cucumis melo inodorus Magic To Dew, melon 2#0.25 29+£0.27 28£027 25025 25:0.25
27 Cucumis melo inodorus Green Flesh, melon 280.27 3.1+x0.33 3.1x032 25025 26:0.24
28 Cucumis melo cantalupensis Marco Polo, melon 29026 290.27 3.0+0.28 28:0.27 2.8+0.26
29 Cucumis melo inodorus Morning Ice, melon 294025 27026 3.1+0.26 3.0£0.25 2.9+0.25
30 Cucumis melo flexuosus (L.) Naud. Banana, melon +DP7 2.7£0.28 3.0£0.28 3.0£0.28 2.9+0.28
31 Cucumis melo chit¢e. Morr.) Naud. Vine Peach, melon 326 2.6£0.27 3.060.27 3.1+0.27 3.1+0.26
32 Cucumis melo cantalupensis Magnum 45, melon 38023 3.1+£0.23 3.0£0.24 3.0£0.25 29+:0.25
33 Cucumis melo cantalupensis Hy-Mark, melon 3.#030 3.0£0.30 3.1+0.30 3.1+0.30 3.1+0.30
34 Cucumis melo cantalupensis Mission, melon 32022 28t024 35022 3.2+0.23 3.0£0.22
35 Cucumis melo cantalupensis Perlita, melon 32029 35£036 35:0.33 29026 2.7+0.25
36 Citrullus lanatus Jubilee, watermelon 32023 2.8+£0.26 3.4£0.23 3.4+0.25 3.3:0.25
37 Citrullus lanatus Crimson Sweet, watermelon 3*0.26 3.5+0.28 3.7+0.26 3.8:£0.26 3.9£0.26

’Rated 1 to 5, where 1 is healthy and 5 is severely diseased. These ratings can be converted to an equivalent ratiRilsdaierfoitiplying the above averages
by 2 and subtracting 1.

YDisease severity index (DSI) is the average of four individual root ratings.

*Meanz one standard error (n = 10).

lum was maintained at 2€ in the laboratory. moderate discoloration and/or with lesions; 4 €omputed relative to controls in each study.

Five pots were infested with 10,000 cfumoderate maceration; and 5 = severe macef@ROC GLM, version 6.12 (SAS Inst., Cary,
per gram of soil, based on previous studieion. The scale for the stem-root junction (RSRN.C.) was used to perform analysis of variance
(Bruton et al., 1996a, 1996b). About 7-1Qvas: 1 = healthy with no lesion or discoloration(ANOVA) (P < 0.05) to determine the signifi-
seeds, representing each test cucurbit speci@s: slight discoloration; 3 = moderate discol-cance of differences among species for each
were placed on the soil and an additional 4 croration but firm: 4 = moderate discolorationvariable (RH, RSR, R1R, R2R, VDW, RDW)
of infested soil was added to fill the pot (14.5with loss of firmness; 5 = severe discoloratiorand the average of the root ratings (DSI).
x 11.0 cm). An equal number of pots withoutand macerated. That for the primary root (R1R$tandard errors of the means of RH, RSR,
inoculum were planted with each cucurbitvas: 1 =healthy with nolesions; 2 =1%to 259R1R, R2R, and DSI for each host were com-
species to serve as controls. The pots wergth slight discoloration; 3 = >25% slightly puted. The mean DSl was constructed to deter-
transferred to the greenhouse and arrangeddiscolored or with lesions; 4 = moderate discolmine the overall susceptibility of the test culti-
arandomized complete-block design. Followeration and/or slight maceration; 5 = severgens (Fig. 1). Species receiving a DSI of <2.0
ing seedling emergence, plants were thinnetiscoloration and/or macerated. The scale favere considered highly resistant, 2.0 to 2.9
to five per pot. Each pot was fertilized weeklythe secondary roots (R2R) was: 1 = healthy witmoderately resistant, 3.0 to 3.9 susceptible,
with 0.1% Peters 20:20:20 (Grace-Sierra Horno lesion or discoloration; 2 = slight discolora-and 4.0 or above highly susceptible. The cor-
Products, Milpitas, Calif.). Soil temperature intion; 3 = slight discoloration with up to 25%relations of VDW and RDW with HR, RSR,
the pots was recorded every minute, averagedot mass reduction; 4 = moderate discoloreR1R, and R2R were computed for the com-
for the hour for each 24-h period, using a CR1flon with up to 50% root mass reduction; 5 =hined data andtatest was used to test the null
datalogger (Campbell Scientific, Logan, Utah)severe discoloration with >50% root mass rehypothesis of = 0 withP < 0.05.
Mean temperature in the greenhouse watuction. Isolations were made from plants from
18°C at night and 28C during the day. representative treatments to verify the presence Results

After 28 d, the plants were removed fronof the inoculated fungus. Stems and leaves
the pots and washed gently to remove soil frorfvine) and roots were subsequently dried to Symptoms ranged from a few root lesions
the roots. Root systems were immediately ratezbnstant weight. or slightroot discoloration on the most resistant
for disease. The disease rating scale for the Experimental designThe percentage of cucurbits to moderately or severely decayed
hypocotyl (RH) was: 1 = healthy with no lesiongeduction of vine dry weight (VDW) and root hypocotyl, primary root, and/or secondary roots
or discoloration; 2 = slight discoloration; 3 =dry weight (RDW) of inoculated plants wasof the most susceptible ones (Table 1).
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5 isolates ofA. cucurbitacearumThey noted

Ter that watermelon and muskmelon were gener-
ally the most susceptible wit@ucurbita
maxima Luffa acutangulaandL. aegyptiaca
being most resistant. Gubler (1982) reported a
similar disease reaction i€ucumis melo
cultigens toA. cucurbitacearunfrom Cali-
fornia, with disease irCitrullus lanatus
cultigens andCucurbitasp. rated as interme-
diate and light, respectively. Note that
lanatusin Spain is not severely affected by
Acremonium collapse (Garcia-Jimenez, per-
sonal observations). HoweveE, lanatusin
Spainis often grafted onfamaxima‘'Brava’,
‘Shintoza’, or ‘RS-841’, which may explain
the apparent resistance.

Why A. cucurbitacearunmcauses little or
no detectable damage to melons in the LRGV
of Texas is not clear because the isolate ap-
pears to be similar in host range to the Spanish
isolates (Armengol et al., 1998). Based on

A{RININEEIAINIRIE : ; i i morphology (Alfaro-Garcia et al., 1996) and
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 vegetative compatibility groupings, Califor-
nia and Texas isolates were determined to be
H morphologically and genetically similar to
Cultlgen number Spanish isolates (Abad et al., 1997; Vincente
et al.,, 1996). Nevertheless, environmental
Fig. 1. Disease severity index (DSI) of cucurbits (Table 1) inoculated witbramonium cucurbitacearum conditions may be the primary reason, since

(TX 941022) isolate_ from the_ Lower Rio Grande Valley of Texas._VaIues are averages overt@meratures during the later part of the melon

studies of four root disease ratings (hypocotyl, root-stem junction, primary root, and secondary r ing season in the LRGV are higher than

Cultigens receiving a DSI of 1.0 to 1.9 were considered highly resistant; 2.0 to 2.9 were conw%&eg]ptimum temperature for growth of the

moderately resistant; 3.0 to 3.9 were susceptible; and 4.0 or above were highly susceptible. V?r (EUS (Armengol, 1997; Bruton et al., 1999).

u
bars are one standard error of the mean (n = 10). Many of the vine declines in melons are di-

rectly associated with environmental condi-
tions, especially temperature (Bruton, 1996a,
1998; Bruton et al., 1999). Gubler (1982)
foted that seedling disease, causedAby
cucurbitacearumwas considerably reduced
at temperatures below 2T and above 27C

rryvyrreryey

index
F s

ISease severi

D

L0 BN BN Bn |

Table 2. Correlation coefficients)(between vine or root dry weight and individual root disease ratin
of cucurbit cultigens inoculated witkcremonium cucurbitacearu(ii X 941022). None are signifi-
cantly different from zero & < 0.05.

Highly resistarit Moderately resistantind susceptibte with an optimum at 24C, which are similar to

Vine dry wt Root dry wt Vine dry wt Root dry wt greenhouse temperatures in the present study.
Hypocotyl 0.04 (0.57 -0.14 (0.07) 0.14 (0.10) —0.08 (0.35) Growing conditions such as temperature can
Stem-root junction 0.07 (0.36) -0.07 (0.37) 0.17 (0.05) -0.02 (0.76)ave a large impact on seedling emergence,
Primary root 0.05 (0.54) 0.05 (0.54) 0.15 (0.08) 0.01 (0.91E|ant growth, and disease response of cucurb-
Secondary roots 0.05 (0.54) 0.04 (0.64) 0.15 (0.08) 0.01 (0.8} to soilborne pathogens.
DSl of 1.0 to 1.9. We showed that vine and root dry weight
DSl of 2.0 to 2.9. were poor measures of plant damage caused
*DSlof 3.0t0 3.9. by A. cucurbitacearumSimilar results have

“Values in parentheses are probabilities of a gréatue when testing the null hypothesiss 0. been observed in muskmelon plants inocu-

lated withM. cannonballu$ollack & Uecker
(unpublished data). Mertely et al. (1993)
Acremonium cucurbitacearuwas isolated Duchesne cultigens. In fact, alucurbita, demonstrated a significant reduction in root
from lesions of all cucurbit species tested td.uffa, andLagenariasp. were in the highly dry weightin only three of 12 cucurbit species
confirm the presence of the fungus. Diseaseesistant group. Of th€ucumissp., onlyC. inoculated withM. cannonballus Conse-
ratings were generally higher at the stem-rodtativus L. cultigens were rated as highlyquently, Mertely et al. (1993) suggested vine
junction than atthe hypocotyl, primary root, orresistant. The only cucurbits not included idength as a convenient nondestructive tech-
secondary roots. Within the species receivinthe highly resistant group wer@itrullus nique to evaluate plant damage causeiby
a DSI <2.0 (highly resistant), there was ndanatas (Thunb.) Matsum. & Nakai and cannonballus
correlation between root damage ratings an@ucumis melpovhich were rated as moderately  In recent years, the necessity for an inte-
vine or root dry weight (Table 2). Within thoseresistant and susceptible (Table 1, Fig. 1). Ngrated approach to vine decline management
receiving a DSI >2.0 (moderately resistant t@ucurbits were rated as highly susceptibleas become apparent. Fumigation has been

susceptible) only the disease rating at thender the conditions of this study. partially effective in controlling some fungal
stem-root junction was correlated with VDW. pathogens causing melon vine decline (Hartz
ANOVA demonstrated that cucurbit species Discussion et al., 1987; Miller, 1990), but it is a costly
differed significantly P < 0.05) in disease procedure (about $625/ha). Since other agri-

reaction. The means comparison demonstrated This study clearly distinguished com-cultural crops and weeds common to melon
a continuum from highly resistant to sus-mercial cultigens ofCitrullus lanatusand production fields in Spain and California are
ceptible (Fig. 1). Twenty-two of the 37 cucur-Cucumis melérom the other cucurbit speciesnot hosts of the fungus (Armengol et al., 1998;
bits tested were highly resistant, with the toggested as the most susceptible A0  Gubler, 1982), crop rotation may be an effec-
four beingCucurbita moschatgDuchesne) cucurbitacearum Armengol et al. (1998) tive management strategy. Becauhe

Duchesne ex Poir. an@ucurbita maxima reported similar results using two Spanisttucurbitacearumproduces chlamydospores
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(Armengol, 1997; Cluck et al., 1997; Gubler, Garcia-Jimenez. PhD Diss., Univ. Politecnica  Acad. Sci. 77:136. (Abstr.)

1996), longer rotations similar to those for de Valencia, Valencia, Spain. Garcia-Jimenez, J., J. Armengol, and G. Martinez-
Fusarium wilt (Hopkins and Elmstrom, 1984)Armengol, J.,E. Sanz, G. Martinez-Ferrer, R. Sales, Ferrer. 1994a. Resistenciay comportamiento en
may be necessary. UseQiiicurbita maxima B.D. Bruton, and J. Garcia-Jimenez. 1998. Host campo de diversos cultivares de melén crecidos

. range ofAcremonium cucurbitacearyncause en sueloinfestado naturalmente Agremonium
C. mos_crfatd!]ybrldsl a? LOOtStOCk.S’ has ﬁhown of Acremonium collapse of muskmelon. Plant  sp. Inv. Agr. Prod. Prot. Veg. Fuera seri. 2:263—
potential for control of Acremonium collapse Pathol. 47:29-35. 274.

of melons in Spain (Garcia-Jimenez et algyion, B.D. 1996a. Una perspectiva historica deBarcia-Jiménez, J., M. Garcia-Morato, M.T.
1990). The cost per grafted transplantin Spain decaimiento de cucurbitaceas en los Estados Velazquez, and A. Alfaro. 1990. Ensayos
is 60 pesetas ($0.43 U.S.). With a density of Unidos., p. 30. In: VIIl Congress Nac. Soc.  preliminares de control de la muerte subita del
16,131 plants/ha, costs would approximate Espanola Fitopatol. (Abstr.) melén mediante la utilizacion de portainjertos
$6936/ha for transplants, which is presentljgruton, B.D. 1996b. Chart of diagnostic character- resistentes. Bol. San. Veg. Plagas 16:709-715.

economically prohibitive in the United States.  istics of soil-borne diseases of cantaloupe, p. 1Garcia-Jimenez, J., T. Velazquez, C. Jorda, and A.

However, these studies demonstrate that C, 2L o o8I TG IS, o of muskaelon collapse n Spai. Plan
Cucurbita sp. possess a high level of resis- Phytopathol. Soc., St. Paul, Minn. Dis. 78:416-419.
tance toA. cucurbitacearumand perhaps_ Bruton, B.D. 1998. Soilborne diseases in CucurbiGubler, W.D. 1982. Epidemiology and control of
should be evaluated further for control of this (aceae: Pathogen virulence and host resistance, Cephalosporium rootand hypocotyl rot of melon
vine decline. p.143-166. In: J. McCreight (ed.). Cucurbitaceae in California. PhD Diss., Univ. of California,
Disease reaction to the fungus may be 98. ASHS Press, Alexandria, Va. Davis.
somewhat different under greenhouse thaBruton, B.D., J. Garcia-Jimenez, and J. ArmengolGubler, W.D. 1996. Acremonium hypocotyl rot, p.
under field conditions, with competing micro- ~ 1999. Analysis of the relationship between 9. In: T.A. Zitter, D.L. Hopkins, and C.E. Tho-
organisms and environmental interactions. tAemperat_ure and vi)ryte decllnesdcl\;lused by Zwas (egﬁ.)t. Cotrﬁplensdlumsotf Ic:ucTrl,)vllt_ diseases.
a1 cremonium cucurbitacearurand Mono- mer. Phytopathol. Soc., St. Paul, Minn.
However, Gar_ma J|me_nez etal.(1994a)foun_d sporascus cannonballusSubtrop. Plant Sci. Gwynne, B.J., R.M. Davis, and T.R. Gordon. 1997.
no useful resistance in 87 muskmelon culti- 51:23-98 0 - . '
. L . ; :23-28. ccurrence and pathogenicity of fungi associ-
gens plar)ted in Spanish fields with a history Oéruton, B.D., J. Garcia-Jiménez, J. Armengol, and ated with melon vine decline in California.
Acremonium collapse. Todevelopanadequate G, Martinez-Ferrer. 1996a. Colapso del melén  Phytopathology 87:S37. (Abstr.)
greenhouse screening of cucurbit germplasm en las provincias del este y del sur de Espafia, Hartz, T.K., W.W. Carter, and B.D. Bruton. 1987.

for resistance té\. cucurbitacearumsimilar 124. In: VIl Congress Nac. Soc. Espafiola Failure of fumigation and solarization to control
field evaluations are necessary to verify Fitopatol. (Abstr.) Macrophomina phaseolinand subsequent
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