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ations and genetic analysis have shown that
progeny of ‘Blue Lake’ segregate into a 3:1

A Greenhouse Method for Screenlng ratio of resistant to susceptible plants; ‘Lake

Emerald’ and ‘Stover’ segregate into a 21:43
ratio (Mortensen, 1981). Genetic analysis

GrapeV|ne SeedllngS fOI‘ ReSIStanCe tO showed that a ‘Blue Laket ‘Stover’ cross

Anthracnose
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Abstract. Screening for resistance tdlsinoe
grape anthracnose, in grapevine seedlings

should result in a 1:1 ratio of resistant to
susceptible plants in the progeny (Mortensen,
1981).

Pathogen.Two isolates ofE. ampelina

e obtained by culturing from naturally
cted grapevine stems from the Central
Florida Research and Education Center vine-
yard in Leesburg. These two cultures were
maintained on potato dextrose agar and used

ampelina(de Bary) Shear, causal agent of throughout the study. The isolates were used
is commonly conducted by natural infectionseparately and results of the various experi-

over 3to 4 years in the vineyard. The objective of this research was to develop a greenhoudgents were very similar with both isolates.
screening method for selecting grapevine seedlings with resistance to anthracnose. Sporésonidial suspensions were obtained from a 3-
of E. ampelinawere obtained from 3- to 4-week-old cultures on potato dextrose agar.t0 4-week-old culture by flooding the culture
Inoculum concentrations ranging from 1.3x 10% to 1.3x 10 E. ampelinaconidia per mL  plate with sterile, distilled water and scraping
were evaluated and 10conidia/mL was optimum. The time of incubation of seedlings in the surface of the culture with a scalpel. The
amoist chamber after inoculation varied from 24 to 120 hours with 24 to 72 hours resulting Suspension was then filtered through four lay-
in good symptom development. Temperatures in the moist chamber from 16 to 32 were ~ €rs of cheesecloth to remove aggregates of
evaluated and the most consistent results were obtained at 20 to°28 The most effective Mycelium. A hemacytometer was used to de-

method for selecting anthracnose-resistant

grape Seedlings in the two-to-three true_|eaﬁermine the concentration of the conidial sus-

stage was misting the seedlings with a suspension containing d6nidia/mL in water and ~ pensions. o
placing the inoculated seedlings in a moist chamber at 2€ for 48 hours, followed by 8 Greenhouse methodatfter stratification,
days on agreenhouse bench. Resistant seedlings from the greenhouse screening (those v@fipe seed were planted in a commercial soil

<10 foliar lesions) were transplanted into

the vineyard and found to be resistant to Mix (Metro-Mix 500 Growing Medium; Scotts-

anthracnose infection under rainy, humid conditions. This greenhouse procedure for Sierra, Marysville, Ohio) in 40-cm-wide60-
selecting grapevine cultivars and breeding lines with resistance to anthracnose is accurateSm-long x 6-cm-deep wooden flats. Seeds

economical, and labor-saving.

were planted in eight 40-cm rows with 20
seeds per row. Germination varied from 80%
to 90%. Grape seedlings in the two-to-three

Anthracnose is especially damaging tdBrook, 1973). The optimal temperatures fotrue-leaf stage were inoculated by misting
grapevines grown in rainy, humid regiongisease development are 24 to*@6Mirica, with a suspension of conidia and covered with
(Mirica, 1988). Lesions may occur on leaves]1988). a plastic chamber, consisting of 4-mil (0.1-
shoots, petioles, rachises, pedicels, and berries Cultivars resistant to anthracnose can bem), clear, plastic greenhouse covering
and are generally circular with brown to blackobtained by transferring resistance from spgArmin Plastics, City of Industry, Calif.) on a
margins and with round or angular edgescies ofVitis native to the eastern United Statesvooden frame 12% 130x 26 cm. Six flats of
Young, green, succulenttissue is most suscefi~ennell, 1948; Rogers and Mortensen, 19793eedlings fit under each chamber. The table
tible and growing points of shoots are ofterMortensen (1981) proposed a trigenic hypothander the cover was lined with water-soaked

killed. Frequent fungicide applications are re

esis for resistance to anthracnose in grapevipaper towels to maintain a relative humidity of

quired to control anthracnose in Florida. Irthat explained the ratios of resistant to suscep5% to 100%. A hygrothermograph was placed
years with excessive rainfall, control of an4ible seedlings observed in segregating popin the chamber to record temperature and
thracnose in susceptible cultivars is practilations. Two dominant genes for susceptibilitthumidity.

cally impossible even with fungicide applica-

(An, and An) and a single dominant gene  Anthracnose rating#fter removal of the

tions every 7 to 10 d (Hopkins, 1973). Yieldconditioning resistance (Aywere described, moist chamber, the seedlings were kept on the
losses due to anthracnose and the expensewsth independentinheritance ofthe three genegreenhouse bench and foliar lesions were
numerous fungicide applications make the Atthe Univ. of Florida, screening of grape-counted 10 d after inoculation. Preliminary

profitable production of susceptible grape cul
tivars difficult in areas with warm, humid
climates.

Conidia ofE. ampelinacan germinate and mer months for 3 to 4 years. This is costly anth most cases and susceptible seedlings gener-

infect at 2 to 32C (Mirica, 1988). In culture,
the fungus grows best at 28, but will not

vine seedlings for resistance to anthracnossperiments with seedlings of known suscep-
currently is done in the vineyard by rating fottibility to anthracnose indicated that resistant
natural infection during the warm, humid sum-seedlings would have <10 lesions per seedling

inefficient in terms of labor and land use. Thally had >20 lesions; therefore, seedlings with
purpose of this research was to develop €10 foliar lesions were considered to be resis-

grow at 35°C (Tanaka et al., 1974). Wetnesanethod for selecting the resistant progeny itant.
periods necessary for infection were found tthe young seedling stage, so that the suscep- Experimental design and statistical analy-

be 7 to 10 h at 12C and 3 to 4 h at 21C

tible seedlings could be discarded prior tis. For all greenhouse experiments, a ran-
planting the progeny in the field. domized block design was used, with four
replications per treatment and 40 seeds per
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square root transformation. Data were sub-
Plant material Plant material used in this jected to analysis of variance using the general

2§vork consisted of seedlings from self-polli-linear models (GLM) procedure of SAS (SAS
Qated, Univ. of Florida—developed hybridinstitute, Cary, N.C.).

bunch grapes ‘Blue Lake’, ‘Lake Emerald’, Inoculum concentratiorf.o determine op-

and ‘Stover’ Yitis sp.) (Halbrooks and timum conidial concentration, seedlings of
Mortensen, 1989) and seedlings from a crosBlue Lake’ and ‘Lake Emerald’ were inocu-
between ‘Stover’ and ‘Blue Lake’. Field evalu-lated with 10-fold dilutions of conidial sus-
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pensions ranging from 181C° to 1.3x 10/
conidia/mL. The seedlings remained in the
moist chamber for 72 h and temperature under
the chamber ranged from 18 to 30. This
experiment was repeated two more times with
conidial concentrations of 3G x 1%, 1¢, 5

x 10, and 10 conidia/mL.

Incubation temperatureThe effects of
variations in median temperature were evalu-
ated. Tests were conducted at 16, 20, 24, 28,
and 32°C with moist chamber incubation
times of 24, 48, and 72 h at each temperature.
The inoculum concentration was X 10°
conidia/mL. These experiments were repeated
at least twice for each temperature during
December to April in the winters of 1991-92 .
and 1992-93. 4 5 6 7 8

Duration of moist chamber incubatiofo T
determine the optimum time in the moist cham- I—Og COﬂld[a pel’ ml—
ber, inoculated seedlings were enclosed for
times ranging from 24 to 120 h by 24-h incre-
ments with a standard temperature o4 100
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Theinoculum concentration was 1(f conidia/ )
mL. This experiment was repeated four times. ()] B ‘}*\
Validation of greenhouse methadsing a £ 80+t
greenhouse screening procedure based on the - /"\\1
results of the experiments described above, O V N
seedlings from selfed cultivars and crosses were 3 60 | !
tested for resistance and the results were com- — .
pared with the known segregation ratios ob- c
tained from prior genetic analysis (Mortensen, E 40 | i
1981). The data were subjected to chi-square w0 P E— A
analysis for goodness-of-fit to expected ge- )
netic ratios. o
Seedlings that had been selected as resis- o
tant in the greenhouse screening were planted S~
inthe vineyard in Mar. 1994. They were spaced 0 . : : : :
1 mapartin four rows 30 mlong. For the single 0 24 48 72 96 120 144
season evaluation, the grapevines were al- . . .
lowed to grow two main ce(f]negthatwere tied to Tlme In moist Cham ber (h)

a stake. No fungicides were applied to these
four rows. The seedlings were evaluated forig. 1. Effects of &) inoculum concentration an®) length of time in a moist chamber with a median
anthracnose symptoms in August, and plants temperature of 24C on the percentage of anthracnose-resistant seedlings from selfed ‘Blued ke’ (
with <10 total foliar lesions were considered and ‘Lake Emerald’€) grapevines observed in greenhouse inoculations. Dotted lines represent the
to be resistant. expected percentage of resistant seedlings in ‘Blue Lake’ and ‘Lake Emerald’ based on the known R:S
genetic ratios (Mortensen, 1981). Vertical bars represent standard error above and below the mean.

Results and Discussion
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. _EﬂeCt of inoculum Con,centrat'om Pre- taple 1. Comparison of observed and expected ratios of anthracnose resistant to susceptible seedlings off
Ilmlna_ry tests, concentrations of’land 1 progeny from three commercial grape cultivars evaluated with the greenhouse screening procedure. &
conidia/mL resulted in very few symptoms or: - 3
seedlings from selfed ‘Blue Lake’ or ‘Lake Progeny observed Expected ratios o
Emerald’ grapevine (data not shown). Théource of seedlings Resistant Susceptibie (RYS) X P o3
optimum inoculum concentration for identify- Blue Lake, selfed 50 22 31 119 0.50-0.25 2
ing the resistant segregants of selfed ‘Blukake Emerald, selfed 17 28 21:43 0.51 0.50-0.25

Lake’ and ‘Lake Emerald’ was1C conidia/ Stover, selfed 19 49 21:43 0.73 0.50-0.25

mL (Fig. 1a). Inoculum concentrations o010 Stover_x Blue Lak_e : 22 1_9 11 0.22 : 0'75_0'50_ _
and 5x 10F conidia/mL failed to induce suffi- “Seedlings of cultivars with known genotypes for resistance to anthracnose were obtained by self-pollinating

cient disease symptoms on all of the susceﬁé crossing cultivars whose genotypes were described previously (Mortensen, 1981).

tible seedlings. Concentrations oi5L0° or = resistant, S = susceptible.

10’ conidia/mL were satisfactory, but did pro-

duce symptoms in some seedlings that should

have been resistant to anthracnose, based ar>28°C, longer periods of time in the cham-a median temperature of 2€, ‘Blue Lake’

the known R:S genetic ratio obtained fronber were required to produce symptoms isegregants were successfully separated into

field studies (Mortensen, 1981). susceptible seedlings and the results were madifee expected ratio of resistant to susceptible
Incubation temperatureResistant seed- erratic (data not shown). These results argeedlings (Mortensen, 1981) with a 48- to 72-

lings were most accurately and consistentlgonsistent with previously reported optimah incubation period in the moist chamber,

separated from susceptible seedlifofjew- temperatures for disease development (Miricayhereas with ‘Lake Emerald’, a 24- to 48-h

ing 24, 48, and 72 h incubation in the moisL988); therefore, 24C was chosen as theperiod was best (Fig. 1b). Based on these

chamber at temperatures of 20, 24, ant28 temperature for further experiments. experiments, 48 h was selected as the duration

(data not shown). With temperatures <ZD Duration of moist chamber incubatioAt  of incubation.
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Validation of greenhouse screeningdure. While the resistant-to-susceptible ratios Literature Cited
method B_ased on the results described abova_lere sim_ilar to those e_xpected _from previougrook’ P.J. 1973. Epidemiology of grapevine an-
a screening procedure to select anthracnosfeeld studies and genetic analysis (Mortensen, “yyracnose, caused Esinoe ampelinal. Agr.
resistant seedlings was formulated. Seedlind981), we wished to confirm that these se- Res. 16:333-342.
in the two-to-three true-leaf stage were inocuected resistant seedlings also were field-rgennell, J.L. 1948. Inheritance studies with the
lated by misting with a E&onidia/mL spore sistant. Less than 5% of the plants judged tropical grape. J. Hered. 39:54—-64.
suspension prepared from a 3- to 4-week cutesistantin the greenhouse were found suscdpalbrooks, M.C. and J.A. Mortensen. 1989. Origin
ture of E. ampelinaon potato dextrose agar.tible to anthracnose under vineyard conditions and significance of Florida hybrid bunch grapes
After inoculation, the seedlings were placed irfdata not shown). Thus, most seedlings resis; | ;Qgsrogtiw%%'-'?:ﬁgii%cﬁ ig;ﬁfg_ﬁ&nch
a moist chamber for 48 h at 2@. Upon their tant to anthracnose in this gre_enhouse screen- grapé diseases in Florida. Proc. Florida State
removal, seedlings were placed on a greeimg p(oce_dure als_o were resistant to na_tural Hort. Soc. 86:329-333.
house bench and anthracnose symptoms wendection in the vineyard. The four to five wirica, 1.1. 1988. Anthracnose, p. 18-19. In: R.C.
evaluated 10 d after inoculation. Seedlingseedlings that were resistant by the green- pearson and A.C. Goheen (eds.). Compendium
with <10 small foliar lesions were considerechouse screening procedure and developed of grape diseases. APS Press, St. Paul, Minn.
resistant. symptoms in the field could have been esMortensen, J.A. 1981. Sources and inheritance of resis-

In a test evaluating this screening procesapes in the greenhouse inoculation. In a tancetoanthracnose\ftis. J. Hered. 72:423-426.
dure, progeny from three commercial grapgrape breeding program, these few susceff°9ers: D.J. and J.A. Mortensen. 1979. The native
cultivars that were selfed had the expectetible seedlings would be eliminated quickly a?rgeszpéegze_szgé_;ggda. Proc. Florida State
ratio of res|stant-to-su_scept|ble seedlingand with minimal cost in field testlng._TheTanaka‘ S.. K. Katumoto, and Y. Yukawa. 1974.
(Mortensen, 1981), as did the progeny from greenhouse procedure to select grapevine cul- sy,dies on the grape anthracno&gsinoe
cross between two of the cultivars (Table 1}ivars and breeding lines resistant to anthra- ampelinal. Cultural aspects of the fungus. Bul.
All tests were within normal variation andcnose is an accurate, economical, and labor- Faculty Agr. Yamaguti Univ. 25:917-946. (abstr.
support the validity of the screening procesaving method. Rev. Plant Pathol. 54:856. 1975).
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