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HortScience 31(6):984—-985. 1996. out G. virensand treatments were replicated
eighttimesin 1993 (16 plots total), 32 times in
1994 (64 plots total), and 16 times in 1995 (32
E n h an Ce m e nt Of S n ap B e an plots total). Plots were watered as needed, and
H . . weeds were removed by hand. In 1994 and
Emergence byGliocladium virens 1995, damage by Mexican bean beetles

(Epilachna varivestigviulsant) was reduced
V.L. Smith? by handpicking of larvae and adults and by

Department of Plant Pathology and Ecology, Connecticut Agricultufggating plots wittBacillus thuringiensisar.

: : kurstaki (Dipel 2X) and malathion (Ortho
Experiment Station, New Haven, CT 06504 Malathion 50 Plus; Monsanto Co., St. Louis)

Additional index wordsbiological control, damping-offrusarium Phaseolus vulgaris, according to label recommendations. Stand

PhvtophthoraPvthium Rhizoctoni counts were taken 14 days after planting.
ytophthoraPythium Rhizoctonia In 1993 and 1994, isolations were made

Abstract.Emergence of snap beansPhaseolus vulgarid..) in field soil in 1993-95 was from seedlings that did not emerge. Lesioned
enhanced by the biocontrol agenGliocladium virensJ.H. Miller, J.E. Giddens, & A.A. hypocotyls were plated onto water agar to
Foster. The fungus was applied to each seed at planting as a wheat bran alginate pelletetect pathogens and subcultures were made
formulation in 1993-95. Preemergence and postemergence damping-off were reduced ionto acidified potato dextrose agar and
plots treated with G. virens Nodulation on the roots of treated plants was numerically Komada's agar (1975) to identify fungi to
increased in 1993 and 1994 compared to nontreated plots. Efficacy@fvirenswasreduced genus and species, when possible. Isolations
in 1995, probably due to high ambient temperatures at the time of planting. In plots with for bacteria were not conducted.

reduced stand, leaf area was increased and yield on a per-plant basis was larger than in Marketable pods were harvested begin-
plots with a better stand. Total yield also was increased in plots with fewer plants, exceptning on 5 Aug. 1993, 18 July 1994, and 24 July
in 1994. Fungi isolated from failed seedlings includeBusarium spp.,Pythium spp., and 1995, and at 3- to 4-day intervals until yields

Rhizoctonia solaniKihn. declined sharply. Yield of marketable pods
was recorded from the inner 1.8 m of each row;
Preemergence and postemergence damp- Materials and Methods leaving 0.6 m at each end of each row as a
ing-off are major factors in poor stand estab- buffer between adjoining rows.

lishment in garden and commercial plantings Anisolate ofG. virenspreviously shown to After the plants stopped bearing market-
of snap beans. Damping-off is caused by setave plant growth-promoting effects on snagpble pods, all plots were destructively sampled.
eral soilborne fungi, includingusariumspp., bean and biological control ability againstFive plants were dug by hand from the middle
Rhizoctonia solaniand Pythiumspp., and is Phytophthora cactorunLebert & Cohn) J. of the harvested area of each row, and the
exacerbated by cold, wet soil (Hall, 1991)Schrét. (Smith et al., 1990) was used in thaumber of trifoliates, total plant weight, and

Damping-off may be reduced, but not conpresent studyGliocladium viren®41 (ATCC the number of nodules on the roots of each
trolled, by planting when soils are relatively20906) was grown on half-strength malt agaplant was determined.

warm and dry. (Difco, Detroit) for 5 to 7 days under constant
Species ofTrichodermaPers.:Fr. and light to induce production of conidia. Results
GliocladiumCorda have exhibited promisein ~ Organic food-grade wheat bran was ground
laboratory and greenhouse trials for control ofo pass a mesh screen with a 1-hapening In 1993 and 1994, emergence of snap beans,

soilborne pathogens (Lumsden and Locke#20 mesh)inaWiley mill. Conidia (¥®mL) expressed as stand density, was increased sig-
1989; Papavizas, 1985). Their applicabilitywere added to an aqueous suspension of grounificantly by the addition o6. virensin bran
for use as biocontrol agents in field situationgvheat bran, and alginate pellets were madgellets at the time of planting (Table 1). In
has not been extensively demonstrated.  according to the method of Fravel etal. (1984)1995, emergence was essentially the same in
One difficulty in using fungi as biocontrol Pellets were allowed to dry completely in aows with G. virensas in rows withouG.
agents on a large scale is the production stream of air at 22 to 2% and used within 3 virens. Daily maximum temperatures were
inoculum in a convenient, easily applied forndays. If necessary, pellets were stored 810 higher than usual in 1995. While the 30-year
(Papavizas, 1985). Recently, a method fagealed in dry metal cans, and used as needederage daily maximunfC) for June, July,
encapsulating fungi in alginate pellets ha®ellets also were made witho@. virens and August is 25.3, 28.3, and 27.3, respec-
been developed (Lewis and Papavizas, 198donidia and were used to treat control plots.tively, the average daily maximumiQ) for
Walker and Connick, 1983). The objective of Each year before planting, germinatiorthose monthsin 1995 was 26.4, 30.8, and 30.2.
my study was to test the efficacy of using atests were conducted on the seed lot to be used Average leaf area of plants in rows with
alginate pellet formulation oGliocladium that year. In all cases, germination of the seaéduced stand (n@. vireng was increased in
virensfor control of snap bean damping-off inlots exceeded 99%. all years, except in 1995, when there was no
the field. Preliminary reports have been pub- On 17 June 1993, 24 May 1994, and 3%ignificant difference in stand. Reductions in
lished (Smith, 1994, 1995). May 1995, ‘Bush Blue Lake’ snap beans werstand in 1993 and 1994 resulted in somewhat
planted in Cheshire fine sandy loam soil idarger plants and a corresponding increase in
Hamden, Conn. Initial N levels were 10 to 15jield on a per-plant basis. Total yield also was
Received for publication 16 Jan. 1996. Accepted fdpg-kg-l, and no N fertilizer was added at an;somewh_athigherwith rgductionsin pla_ntstand.
publication 22 May 1996. A paper of the journalime. The area to be planted was cultivateNodulation was statistically greater in rows
series of the Connecticut Agricultural Experimentwith a rototiller then raked smooth by handtreated withG. virensin 1993 and 1994, and
Station. Thanks to V. Bomba, D. Holik, M. large stones and clods were removed. Seedgile not significant, followed a similar trend
Rodriguez, and E. Rohmer for excellent technicalvere planted by hand, at a depth of 4 cm arid 1995. Fungi recovered from damped-off
assistance and to E. Naughton for pesticide applicgvith 4 cm between seeds. Cracked, broken, seedlings includedrusarium spp., Pythuim
tions. Mention of trade or company names does nefiscolored seeds were not planted. Betweespp., Phytophthoraspp., andRhizoctonia
imply endorsement by the Connecticut Agriculturalq, spacing was 46 c¢m, and individual plosolani(Table 2).
Experiment Station, or criticism of other s'm'larrows were 3.1 m long (80 seeds/3.1 m). Al

products not mentioned. The cost of publishing this . - .
paper was defrayed in part by the payment of pagd2cings were measured and not estimated. Conclusions

charges. Under postal regulations, this paper ther&J| seeds received 3 m0.2 g) of wheat bran ) _ _
fore must be hereby markadvertisemergolelyto  alginate pellets, applied directly atop the seed, The primary effect of addinG. virensto

indicate this fact. and were covered with soil and firmed bysnap bean seeds at planting was an enhance-
Assistant Scientist. hand. Treatments included pellets with or withment of seedling emergence. Growth-promoting
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Table 1. Stand establishment, leaf area, nodulation, and yield of snap beans treated with wheat bran @giratesent study. Lumsden and Locke (1989)
pellets, with and withouBliocladium virens041, 1993-95. demonstrated control of damping-off in soil-
less mix withG. virens As damping-off may

G. virens . .
Criterion Year (no. plots) With Without ES g?usfh? by E]Z‘nyé)a;:]or?i?'(; org;nlf%s (I’Hai”’
Stand density (plants/3.1 ) 1993 (8) 54.4 3.1 31.3:44 ), this study demonstrates that there is
1994 (32) 248 18 17815 Potential for control of or decrease in the
1995 (16) 18.8 4.1 18.6t 2.6c number of these pathogens on other host plants
Leaf area (df> 1993 (8) 109 1.1 10.6£0.8¢  in naturally infested field soil. Current control
1994 (32) 16.53.3 29.3:3.2  measures for damping-off of many plants are
1995 (16) 253 1.9 22.3t1.4° limited to alteration of planting time or use of
Nodules per plant (ng.) 1993 (8) 543111 16.9:4.8  broad-spectrum fungicides. Use of biological
1994 (32) 0.447 254832 control agents may be a more economical and
Total yield (kg) ggg %)6) 13'% 43'12 23'4113'3 ecologically acceptable method of controlling
1994 (32) 54.5 505 damping-off
1995 (16) 14.9 18.4 _ _
Plants harvested (n®.) 1993 (8) 435 250 Literature Cited
1994 (32) 870 286 Fravel, D.R., J.J. Marois, and W.J. Connick, Jr.
1995 (16) 139 139 X : X
Yi 1984. Encapsulation of potential biocontrol
ield/plant (g) 1993 (8) 32 75 - ; h
1994 (32) 147 177 agents in sodium alginate aggregates. Phytopa-
1995 (16) 107 132 thology 74:756. (Abstr.) _ _
Hall, R. (ed.). 1991. Compendium of bean diseases.
“Meanz standard error of the mean. APS Press, St. Paul, Minn.
YTotal amount of marketable pods from the inner 1.8 m of all rows in that treatment. Komada, H. 1975. Development of selective me-
XTotal number of plants from which harvest data was taken. dium for quantitative isolation oFusarium
" Nonsignificant or significant & < 0.05 or 0.1, respectively, by analysis of variance. Comparisons aregxysporumfrom natural soil. Rev. Plant Prot.
Wlthln years. Res. 8:114-124.

Lewis, J.A. and G.C. Papavizas. 1984. Proliferation

richodermaandGliocladiumfrom alginate

ts in natural soil and reductionRifizocto-

nia solaniinoculum. Phytopathology 74:836.

Fungus Gliocladium virens (Abstr.) S

species Year With Withoug  Lumsden, R.D. and _J.C. Locke. 1989. quloglcal
control of damping-off caused biythium

Table 2. Frequency of isolation of fungi from damped-off snap bean seedlings. In some instances, more tﬁ&ﬁ
one fungus was isolated from a seedling.

Fusariumspp. 11555 53 2301 ultimum and Rhizoctonia solaniwith
Gliocladium virensin soilless mix. Phytopa-
1995 2 46 .
Pythuimspp 1993 3 12 thology 79:361-366.
' 1994 0 10 Papavizas, G.C. 1985Trichoderma and
Gliocladium Biology, ecology, and potential
1995 0 2 for biocontrol. Annu. Rev. Phytopathol. 23:23
Phytophthoraspp. 1993 0 0 504r iocontrol. Annu. Rev. Phytopathol. 23:23—
iggg 8 é Smith, V.L. 1994. Application @gliocladium virens
Rhizoctonia solani 1993 6 13 W_heat bran prill formulation to re_ducg seedling
diseases of snap bean, 1993. Biological & Cul-
1994 8 18 >
1995 8 3 _tural Tests 9:45. o ‘ _ _
Other fungi 1993 15 18 Smith, V.L.1995. Appllcatlon dBliocladium virens
wheat bran prill formulation to reduce seedling
1994 18 20 . . ;
1995 12 23 diseases of snap bean, 1994. Biological & Cul-
. . , tural Tests 10:144.
“Number of damped-off seedlings from which the fungus was isolated. Smith, V.L., W.F. Wilcox, and G.E. Harman. 1990.

Potential for biological control of phytophthora
effects of this isolate reported from previousnent did not result in increased yield; how- root and crown rots of apple Byrichoderma
greenhouse studies (Smith et al., 1990) wekver, in plots with fewer plants, plants were 2andGliocladiumspp. Phytopathology 80:880—
absent in the field. Nodulation also was infarger (as reflected by a larger leaf area) and > °°: )
creased on plants that had been treated®vith more productive than in those plots with mor mgh, VL., W.F. Wilcox, and G.E. Harman. 1992.

. ; ; iological control of Phytophthoraby
virens The isolate ofG. virensused was plants. Gliocladium. U.S. Patent 5,165,92824, Nov.
selected to be tolerant of low temperatures Reductionindamping-offincidenceofsnap 1g9g5.

(Smith et al., 1992), and its efficacy may havéean was achieved by addition®fvirensat  \walker, H.L. and W.J. Connick, Jr. 1983. Sodium
been reduced by high temperatures at the tintlee time of planting. Damage Bysariumand alginate for production and formulation of
of planting in 1995. Increased stand establisiRhizoctonia solarespecially were reduced in ~ mycoherbicides. Weed Sci. 31:333-338.
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