
A-3NCY FOR INTRNATIONAL D'VrLOPMENT FOR AID USE ONLY 
WASHINGTON. 0, C. 20023 

BIBLIOGRAPHIC INPUT SHEET 
A. PRIMANY 

,.suJECT Agriculture
 

9. SECONDARYFICATION 

I Legume Crops
2.TITLE AND SUBTITLE 

Uptake of three systemic fungicides by germinating soybean seed
 

3.AUTHOR(S)
 

Thapliyal, P.N.; Sinclair, J.B.
 

4. DOCUMENT DATE 5. NUMBER OF PAGES i 6. ARC NUMBER 

ARC
-1970 1 3D. 
7. REFERENCE ORGANIZATION NAME AND ADDRESS 

Department of International Plant Pathology, University of Illinois,
 
Urbana, Illinois' 61801 

8. SUPPLEMENTARY NOTES (Sponeorlng Organlsation# Publishers#At'alablllty) 

(InPhytopathology, v. 60, No. 9, pp. 1373-1375)
 

9. ABSTRACT 

Soybean seeds were either treated or ncntreated with benomyl, chloroneb, and DMOC 
at 0.125, 0.25, or 0.5g/100g (2, 4, or 8oz/1001b.). For the first experiment, 
approximately 40 seeds of Wayne cultivar, nontreated or treated with one of the 
three fungicides at one of the three rates, were exposed for either 12, 24, 36, 48, 
or 96 hr inthe germinator, then were taken aseptically from the germinator and 
prepared for bioassay by removing the seed coat. For the second experiment, 
approximately 1Og of seed of Amsoy cultivar were treated with benomyl at one of 
the three rates and incubated for either 12, 24, 36, 48, 60, 72, or 84 hr in the 
germinator. Each plate was inoculated with Rhizoctonia solani and incubated at 
room temperature, and radical growth was measured. The experiment was repeated 
three times and statistically analyzed. The major finding was that benomyl, or a 
compound related to it,becomes localized inthe cotyledons. Benomyl remained 
active in hypocotyl tissue for a relatively short period of time, and thus 
offered only limited protection to soybean seedlings. These results may explain, 
inpart, the general lack of success in increasing soybean stands by using systemic 
fungicides. 

10. CONTROL NUMBER II. PRICE OF DOCUMENT 

PN-AAB-865 
12. DESCRIPTORS IS. PROJECT NUMBER 

Assimilation 
Fungicides 
Seeds 
Soybean 

14. CONTRACT NUMBER 

CSD-1g22 211(d) 
1s. TYPE OF DOCUMENT 

AID 590-1 14"741 



leprinted from PHYTOPATHOLOGY, Vol. 60, No. 9, 1373-1375, September 1970 
Printed in U. S. A. 

Uptake of Three 5-atemic Fungicides by Germinating Soybean Seed 

P. N. Thapliyai and J. B. Sinclair 

Graduate Student and Professor, respectively, Department of Plant Pathology, University of Illinois, Urbana 
61801. Supported in part by the United States Agency for International Development (AID) Contract Nesa-150 
and AID Grant csd.1922. 

Accepted for publication 7 April 1970. 
ABSTRACT
 

Soybean seed were either nontreated or treated demonstrated by bioassay of extracts from germi­
with benomyl [methyl 1-(butylcarbamoyl)-2-benzi- nating seed using an isolate of Rhizoclottia salani 
midazolecarbamate], chloroneb (l,4-dichloro-2,5d- sensitive to the three fungicides. Benomyl, or a 
methoxybenzene), and DMOC (5,6-dihydro-2­
methyl-1,4-oxathiin-3-carboxanilide) at 0.125, 0.25 compound related to it, becomes localized in the 
or 0.5 g/100 g (2, 4, or 8 oz/100 lb.). Uptake was cotyledons. Phytopathology 60:1373-1375. 

Additional key words: Benomyl, chloroneb, DMOC, Rhizoctonia solani, seed dressing. 

The uptake and partial translocation of three sys- and incubated at room temp, and radial growth was 
temic fungicides b, germinating soybean seed and the measured. 
potential use of benomyl [methyl -(butylcarhamoyl)- The experiment was repeated 3 times and statis­
2-benzimidazolecarhamate, duPont's Benlate 0 WIP], tically analyzed, using a factorial arrangement of treat­
chloroneb (1,4-dichloro-2,5-dimethoxybenzene, du- ments (four times X four rates X four periods) in a 
Pont's Demosan 65 W1P), and DMOC (5,6-dihydro-2- Lompletely randomized design with four plates/treat­
methyl-1,4-oxathiin-3-carboxanilide, UniRoyal's Vitavax ment combination. The data from each set of four 
75 WP) as soybean seed dressings for control of pre- ex.riments per fungicide were combined for statis­
and postemergence damping off of soybean seedlings ar: tical analysis. 
reported. Growth of the test fungus on all plates containing 

The methods used were similar to those of Allam et seed extracts was significantly lower (0.01) than con­
al. (1). An isolate of Rhizoctonia sohini Kuehn from trol plates, except for that on extracts from seed 
diseased soybean seedlings was maintained on potato- treated with benomyl at 0.125 g/lOOg seed after 12­
dextrose agar (PDA) and used throughout this study. hr exposure period and DMOC at 0.25 g after 96 hr. 
Uniform discs (0.6 cm in diam) were cut from mar- Growth on the-- plates were equal to control plates. 
gins of culture plates with a sterile No. 2 corkborer This is indirect evidence that the three fungicides were 
and used to inoculate PDA assay plates. Soybean seed absorbed through the seed coat and entered the seed­
was nontreated or treated with the three fungicides ling tissues (Table 1). 
at 0.125, 0.25, or 0.5g/100g (2, 4, or 8oz/100lb.) '"he pattcrn of fungus inhibition by extracts from 
seed. Seed were germinated in sterile, moist vermicu., treated seed differed among the fungicides used. In­
lite (Terralite brand) in closed plastic containers creased concn of benoinyl on seed, in general, resulted 
(germinators) at room temp (ca. 25 C). in greater inhibition of R. solint in bioassay plates at 

For the first experiment, approximately 40 seed of the four exposure times with the widest differences 
Wayne cultivar, nontreated or treated with one of (he between rates occurring at 48 hr. When exposure time 
three fungicides at one of the three rates, were exposed to the three rates was increased, greater inhibition oc­
for either 12, 24, 36, 48, or 96 hr in the germinator. curred at 24 than at 12 hr. At IS hr, however, greater 

Seeds were taken aseptically from the germinato, inhibition was noted for the 0.25- and 0.5-g rates, but 
and prepared for bioassay by removing the seed coat, not for the 0.125-g rate. At 96 hr, less growth inhibi-
Four g of seed from each treatment were then rinsed tion was recorded for all three rates. 
3 times with sterile distilled water and allowed to air- When chloroneb concn was increase(] from 0.125 to 
dry in a positive-pressure transfer hood, or \Nere 0.25 g/l00g seed. there was greater inhibition of the 
blotted dry between layers of paper toweling, test fungus in bioas.,ay plates at the four exposure 

Tissue homogenate was prepared by grinding in a times and at all three rates at 12 hr. At the 0.5-g rate. 
sterile mortar and pestle with 10 ml of sterile distilled however, more fun| guns growth occurred after 24, 48, 
water, .ltering through sterile cheeseclth, and adding and 96 hr than at 0.25 g for the same time periods. 
the f1,trate to a flask containing 50 ml of sterile 'DA There was no, explanation for these results. Increasing 
coold to 50-55 C. Finally, five drops of 2.5, lactic the length of the germination leriod within each concn 
acid were added, and all ingredients were thoroughly resulted in a greater inhibition of R. solani in bioassay 
mixed. Four 9-cm culture plates were poured from phles. Inhibition increase(] from 12 to 96 hr. Chloroneb, 
each flask with approximately equal amounts of agar. in general, reached levels high enough to control R. 

For the second experiment, approximately 100 g of solani earlier when a rate of 0.5 g was used than when 
seed of Amsoy cultivar were treated with benomyl at 0,125- and 0.25-g rates were used. This was similar to 
one of the three rates and incubated for either 12, 24, the performance of DMOC on cottonseed (2). 
36, 48, 60, 72, or 84 hr in the germinator. Increasing concn of DMOC on seed and length of 

Each plate was inoculated with Rhizoctonia solani germination period, or both, resulted in a greater in­
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Ti rL 1. Growth in cm of Rhizoctonla solani on potato.dextrose agar containing water extracts from soybean seed 
prey -usly treated with one of three systemic fungiddes exposed to favorable germination conditions 

Hr of exposure 

Fungicide" 	 g/100 g 12 24 36 48 96 

Benomyl 	 0.0 9.0 9.0 9.0 9.0 
.125 9.0 6.1b 6.71 6.8b 
.250 6.7b 5.8b 5.4b 6.1b 
.500 7.4b 5.3b 4. 1b 5.6" 

LSD (.01) 	 0.3 0.8 0.6 0.2 

Chloroneb 	 0.0 9.0 9.0 9.0 9.0 
.125 7.b 6.8b 6.0b 3.0 b 

.250 6.7b 5.5b6.5b 3.5b 

.500 6.1b 7.1b 6.1b 3.7 b 

LSD (.01) 0.3 0.2 0.2 0.2 

DMOC 0.0 9.0 9.0 9.0 9.0 
.125 3.0b 0.6b 2.6b 8.8b 
.250 2.6b 0.6b l.Ob 9.0 

1.0b.500 1.9b 0.6b 7.2b 
LSD (.01) 0.8 0.3 0.6 0.2 

a Benomyl = methyl 1 (butylcarbamoyl)-2-benzimidazolecarbamate. Chloroneb - 1,4-dichloro-2,5-dlmethoxybenzene. 
DMOC = 5,6-dihydro-2-methyl-1,4-oxathiin-3-carboxanilide 

b Reading highly significantly (at the 01 level) below the control. 

hibition of R. solami on bioassay plates at 24.., 36-, claving. Three ml of this suspension was mixed with 
and 48-hr exposure times, but not at 96 hr. Inhibition 10 ml of molten PDA, poured into a 5-cm diam cul­
increased when exposure time was increased from 24 ture plate, and inoculated with the test fungus. The 
to 36 hr, but not from 36 to 48 hr or from 48 to 96 experiment was repeated 3 times, using a factorial ar­
hr. DMOC reached levels high enough to control R. rangement of treatments (four times X four rates X 
olani earlier when a rate of 0.5 g/100 g seed was used seven periods) in a completely randomized design 

than when 0.125- and 0.25-g rates were used at 24-, with two plates/treatment combination. Radial growth 
36-, and 48-hr exposure time. No inhibition of the test was measured after 48-hr incubation at room temp. 
fungus was noted by extracts from seed exposed for When extracts trom cotyledons and hypocotyl tissues 
96hr at any rate. These results agree, in part, with of benomyl-treated seed were bioassayed separately, 
those of Allam et al. (1), who reported that absorption there was little or no activity noted from hypocotyl 
of DMOC by cottonseed was proportional to the ger- extracts at any exposure time or at any rate (Table 
mination period within rates. 2). But significantly greater inhibition of fungus 

Seed samples from the second experiment were growth was noted by extracts from cotyledons of 
stored at -12 C. Samples were separated into cotyledon treated seed than from nontreated seed. These results 
and hypocotyl tissue and bioassayed separately. Each suggst that benomyl, or a compound related to it (4), 
sample was minced in a Waring Blendor with 10ml becomes localized in the cotyledons and may not move 
of acetone. The tissue homogenate was filtered through systemically into other seedling tissues. Similar results 
a double layer of cheesecloth, and the filtrate was were reported by J. C. White (personal communica­
evaporated to near dryne.;s under vacuum and resus- tion). L. E. Gray & J. B. Sinclair (unpublished data) 
pended in 7 ml of sterile, distilled water before auto- found a similar phenomenon when soybean seedling 

TABLE 2. Growth in cm of Rhizocdonia solani on potato-dextrose agar containing acetone extracts from soybean seed­
lings originating from seed treated with one of three rates of benomyl [methyl 1-(butylcarbamoyl)-2-benzimidazole-car­
bamate] and exposed to favorable germinating conditions 

Hr of exposure 

g/100 g 	 12 24 36 48 60 72 84
 

Hypocotyl tissue 

0.0 	 4.9 4.7 4.8 4.9 4.9 4.9 5.0
 
.125 4.8 4.7 4.6 4.7 4.9 4.9 4.9 
.250 4.8 4.8 4.7 4.6 4.4 4.4 4.3 
.500 5.0 5.0 4.6 4.4 4.2 4.8 4.5 

LSD (.01) 	 ns ns ns ns ns ns ns 

Cotyledon tissue 
0.0 	 4.5 4.5 5.0 5.7 4.8 4.9 4.9 

.125 2.2a 0.5" 0.2a 1.7' 0,41 0.21 0.8A 

.250 1.2" 0.0" 0.9" 0.0" 0.0" 0.3' 0.3" 
a s 	 0.1a

.500 0.9" 0.1 0 u 0.0 0.0" 0.0a 

LSD (.01) 1.6 1.3 2.1 0,4 0.7 0.6 0.9 

a Reading highly significantly (at the .01 level) below the control. 
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