
PB-224 178 

EFFECT OF SOIL TEMPERATURE AND PSEUDO-
MONAS GLYCINEA ON EMERGENCE AND GROWTH 
OF SOYBEAN SEEDLINGS 

J. C. White, et al 

Illinois University 

Prepared for:
 

Agency for International Development
 

1972
 

DISTRIBUTED BY: 

National Technical Information Service 
U.S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road, Springfield Va. 22151 



II 

9 . ' ...; - , .i .. . .-. 
 ,
 

-oB
 

L'-~~iA 633.34-W585 
__P 2 4 17 

"Effect Of Soil Temperature and Pseudomonas Glycinea on Emergence _F 

and Growth of Soybean Seedlings" 

_____ C'White and F.Nicholson. 

...ino iIl
s: ni 
 931- 1 1 3 -1 4 
Illinoi, Univ. Agriculturaa Experiment Station.' ' 
 / /csd-1922-, : 

12. "pon -; ,,0:.. miz aro Na.e 1 ul ". ,'t: PL:iud 
Depatimnt of State,
Agenc¢y for International Developmen_
 
Wash~i ;tou, D.C. 20523 
 "[.
 

13. Sup n.olrcayN ots '... ...
 

-,., : 
 . t ".,-..'. 
 .
 

An'isolate of P. glcinea from soybean seed significantly reduced emergence of inoculated
Amsoy seed at constant soil temperatures of 20, 25, 30 and 35'C. respectively, with the
greatest ,reduction occurking at 35 C, 
Mean height of 6-dey-old. seedlings from inoculatedseed were significantly less than from noninoculated seed only at 29-C. There were signi­ficant differences between the mean dry weight of seedlings from inoculated or noninocu­
lated seed. "Isolates similar to the.one used for these studies may be an important factor
 
in evaluating soybean seed quality. 2­
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ABSTRACT 


An isolate of P.seudomonas g'vcinea from soybeaii(Glycine v'wx) seed significantly reduced emergence ofinoculated Anisoy soybean seed at constant soiltemperatures of 20, 25, 30, and 35 C, respectively, withthe greatest reduction occurring at 35 C. Nfean height of6-day-old seedlings from 	 inoculated seed weresignificantly less than from noninoculated sied only at 25C. 	 There were no significant differences between
dry weight of seedlings 

themean 	 from inoculated or
noninoculated seed. Isolates similar to the one used for
these studies may important factor in evaluatingsoybean se'ed quality.be an Phytopathology 62:296-297. 

Additional key words: soybean seed quality, bacterialblight of soybean. 

Seed transmission of Pseudotnonasglycinea (I) insoybean (Glycine max (L.] Merr.) was mentioned as 
a possible method of overwintering by Coerper (2),but Kendrick & Gardner (5) were the first todemonstrate it. Seed harvested from an area directly
under pod lesions, and from diseased pods not under 
lesions, produced several blighted plants whenplanted in sterilized soil (5). Graham (4), using seedfrom severely infected soybean plants, reported thetransmission of blight via seed. According toGraham (4), the small amount of primary inoculunwas sufficient to eventually spread the disease
throughout all test plots. The pathogen wasapparently able to survive in or on seed for 6 months,
Kennedy (6) traasmitted P. glvcine, from 
 seed to
healthy leaves by forcing washings from seed lotscollected from several states into healthy leaves.


The earlier publications reported b'acterial 
 blight
of soybean as a disease of seedlings and of maturing
plants. Recently, however, Nicholson & Sinclair, (7)isolated from several seed lots a strain 	of itglycihjawhich significantly reduced germination of Amsoy
soybean at an air temperature of 30 	C. This paperreports the effect of soil temperature on emergence
and growth of seedlin:,s from noninoculated Amsoy
soybean seed and of those inoculated with Itglycinea. 
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A lyophilized culture of the rough colony isolate
of P.glycinea (7)was used to inoculate shake cultures 
of Difco nutrient broth containing 1% sucrose and0.5% sodium chloride. Certified Amsoy soybean seedswere soaked for 5 min in 1.7% sodium hypochlorite,
then in 70% ethanol for 2 min, and finally were
thoroughly rinsed
seeds 

with sterile, distilled water. Fiftyfrom each lot were planted at 5-cm depths inglazed crocks containing a 1:1 mixture of autoclaved,
sill-loam soil-vermiculite (Terralite brand) mixture.
The glazed crcks (7.5-liter capacity) were placed inwater :ontrolled-temperature tanks 	24 hr prior to
planting to attain the desired soil temperature. Thewater level was adjusted to 2.5 cm above the soil line.There were eight crocks/tank, four containing
noninoculated seed and four containing inoculatedseed at each temperature of 20, 25, 30, 35, and 40 C,
± I C. Soil temperatures were checked twice daily.
Water25, 30,was applied to oil daily at soil temperatures ofor 35 C, twice daily at 40 C, and on alternate 
days as necessary at 20 C. Soil at 15 C was wateredonce prior to planting, and was sufficient for theentire test period. Emergence rate and height ofseedlings were recorded 6 days after planting, and dryweight was recorded after 48 hr at 70 C. 	 Inoculated
seeds 	were selected at random, and portions of thecotyledons were plated 	 agaron Difco lima bean
(LBA) 6 days after inoculation. The experiment

conducted twice, and the data from 

was 
each 	 were

combined for statistical analysis.

O nly co nis ti fal .anly sis.
Only colonies of P. glycinea identical to thoseproduced by the isolate used were observed growingon all pieces of inoculated seed plated on LBA.The emergence of seedlings from inoculated seed 

was significantly reduced at all temperatures (Fig. I),
even though the optimum for inglycinea is 24-26 C (2). vitro growth of P.Emergence from inoculatedseed was greater 	 forat 30 C, the optimum
germination of soybean seed (3), than at either 25 or35 C. Germination occurred :t 15 C, but plants failedto emerge. Emergence occurred at 40 C, but seedlings
did not develop beyond the cotyledonary stage. 

Seedlings from inoculated seed were significantly
reduced in height below those from noninoculated

seed only at 25 C. There was no significant effect of
inoculation on plant height when means over all
temperatures 
 were analyzed. There were no
significant differences in mean dry weight of seedlings

between inoculated and noninoculated seed at anytemperature. The average dry weight per seedling at 6

days after emergence was 15-16 mg.


These results show this isolate of P. glycinea to be
 a pre-emergence pathogen which prevents
germination of infected seed over a temperature rangeof 20-35 C. Data indicate that it does not affect 
postemergence growth. Kendrick & Gardner (5)apparently experienced a reduction in emergence, but 
no mention was made of pre-emergence seed decay asexperienced in our experiments. Assay for P. glycineacan be used as an added measure of seed quality in
soybean. Therefore, presence of this isolate of P.glycinca in soybean seed may have an important 
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Fig. 1. The mean per cent emergence (LSDos = 8.7; LSD.oj 
isolate of Pseudomonas glycinea and grown at three soil 
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of seed quality and theinfluence on judgment 

emergence of infested or infected seed. 
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