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Abstract 

During 1 980 and 1981, young plante and, after cuttlng, matura plante of 
the promiaing tropical forage lagumeaZornie brasiliensis and Zornie ap. (CIAT 
7847) bec:ama chlorotic. stunted, and wilted and oftan diad at forage 
evaluation ait.. in Colombia. Tha cauaal bactarium waa idantifiad aa 
Corynebllcterwm flsccumfsciens. Thla la tha flrat report of bacteria! wilt In 
Zorni• app. and the flrst report of tha occut'NIIca of the pathogan In tropical 
LAtln Arnenc.. Tha aeedlinga of Phaseolus vulgeris were au.c:eptibla to thia 
pathogen in inoculation teate. Sinca tha bacterium la aeed-bome, cara la 
being takan to prevant ita apraed from Colombia to othar countri ... 

lntroduction 

Zornia is a prostrate to erect. herbaceous, perennial, bi- or quadrifoliate 
legume, native to the tropical savanna regions of South Americe (6). O ver 
the past 5 years evaluations in Colombia have provided evidenée of the 
high quality and productivity of this species and its potential as a forage 
legume for the acid infertile soils of the tropics (1, 2). 

During 1980 and 1981, young plants and, after cutting, mature planta of 
promising accessions of Zornia brasiliensis Vog. and Zornia sp. wilted and 
often diad at forage evaluation sites in Colombia. Cross-sections of lower 
stems and taproots showed brown coloration of the outer vascular tissue. A 
bacterium was consistently isolated from affectad tissue. 

As no previous reports of this disease onZornia spp. could be found in the 
literatura, the following study was made to identify the causal organism 
and confirm its pathogenicity to Zornia spp. 

Material• and Methods 

laolatea 
Sixteen isolates were collected from diseased plants of Zornia sp. CIAT 

7847 at Santander de Quilichao, Cauca, Colombia. lsolates were grown on 
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yeast extract-dextrose-CaC02 medium (YDC) at 2'PC and maintained on 
YDC at 15°C (4). 

Morphology and Cultural Charactera 
Cell morphology was observad by using the Hucker modificiation of 

Gram stain (9) and the Fisher and Conn modification of Bayley's method 
was used to observe flagella (9). Cultural characters and pigment 
production were determinad on nutrient agar (NA), tetrazolium chloride 
medium (TZC). and YDC (9). 

Biochemical and Phyaiological Propertiea 
The methods usad to determine biochemical and physiological proper

ties of the isolates have been described previously (5). 

Pathogenicity 
Inocula for pathogenicity tests were grown in Petri platas of YDC for 48 h 

at 27°C. Cells were suspended in sterile distillad water ata concentration 
of 1 ()11 cell/ml. Young plants at the three and tour leaf stage of Zornia sp. 
CIAT 784 7 and 3 -week old plants of Phaseolus vulgaris P 635, P. lunatus, 
and Glycine max were inoculated by leaf cutting and by needle puncture. 
The controls were inoculatad with sterile distilled water using the same 
methods. Plants were rated for disease reaction 12 days after inoculation. 
Aeisolations were made from inoculated planta and Koch's postulates 
were completad. 

Seed Testa 
The presence of bacteria in sead was tested on nutrient agar with seed of 

Zornia sp. CIAT 7847. Seeds were surface sterilized in 1% sodium 
hypochlorite solution, washad in sterile distilled water, placad on nutrient 
agar and incubated at 27°C for 48 h. All bacteria that grewfrom seeds were 
comparad with isolates from affected plants of Zornia sp. CIAT 7847. 

Resulta 

Bacteria Characteriatica 
,--

All isolates were Gram-positive, non-spore forming short rods with 
rounded ends, with a size range of 0.6 to 3.0 x 0.3 to 0.5 nm. Cells were 
motile with various flagella. Colonias on nutrient agar after 24 h at 27°C 
were circular. convex, entire, and butyrous. On YDC, the colonias were 
colorad creamy-yellow (Table 1 ). 

All isolates were catalase-positive, hydrolyzed starch, grew at 37°C, 
grew on tetrazolium chloride madium, producad yellow colonias on NBY 
(5), and produced acid from cellobiose. rhamnose, mannose, ribose, 
mannitol, sorbitol. and inuline (Table 2). In addition, all isolates were 
oxidase-negativa, did not reduce nitrates to nitrites, did not form levan. did 
not produce a blue pigment in YDC, and did not reduce suerosa (Table 2) . 
lsolates hada variable reaction in the production of acid from melezitose 
(Table 2). 
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Tabla 1. Characters usad to differentiate common genera.• 

lsolates from 
Characters Zornia sp. Corynebacterium Agrobacterium Erwinia Pseudomonas Xanthomonas 

CIAT 7847 

Growth in common media + + + + + + 

Gram stain + + 

Colonies yellow or orange + + v- + 

on media YDC, NBY 

Fluorescent pigment on KB V+ 

Anaerobic growth + 

a From the Laboratory Guide for ldentification of Plant Pathogenic Bacteria. Ed. N. W. Schaad. 
+ = Resu lt positive; - = result negetive; and V= result variable. 

Table 2. Determination of four pathogenic species of Corynebacterium•·b and comparison with an isolate from Zomia sp. 
CIAT 7847. 

Characters e michiganense C. ilicis e fasciens e flaccumfaciens lsolate from 
Zornia sp. 
CIAT 7847 

Motility + + + 
Maximum temperature of growth 29- 35 37 34-36 35-37 37 

Catalase + + + + + 
Oxidase - (e) 

Nitrates to Nitrites 
Production of acids: 

Rhamnose + + + 
Mannose V + + + + 
Ribose + + + + 
Cellobiose V + + + 
Melezitose + + V 
Starch 
lnuline 
Mannitol V + + + + 
Sorbitol + + V + 

Reduction of substances V 
(Sucrose) 

Levan V 
Hydrolysis of potato starch V + + + 

8 From Oye and Kemp (1977) . bAII are Gram-positive; strict eerobes. cMandel tJt al. ( 19611 reportad Oxidase positive. 
+ = Result positive. - = Resul t negativa; V = Result variable . 
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Pathogenicity 
,. 

All isolates caused chlorosis, wilting, dieback and, in sorne cases, death 
of young plants of Zornia sp. CIAT 7847. The bacterium was readily 
reisolated from inoculated plants and Koch's postulates were successfully 
completed with 1 6 isolates. 

In addition, the bacterium ca u sed chlorosis and severewilting of 3-week 
old plants of Phaseolus vulgaris P 635. Phassolus lunatus and Glycine max 
were not affected when inoculated with isolates of the bacterium. 

Seed Testa 
The bacterium was readily isolated from seed of Zornia sp. CIAT 7847. 

Levels ranged from 75 to 100% of seed infectad. 

Discusaion 

The severe w ilung and death of young and mature plants of Z. 
brasiliensis and Zornia sp. CIAT 784 7 observad at forage evaluation si tes in 
Colombia dunng 1980 and 1981 were found to be caused by a bacterium. 
On the basis of its morphological, cultural, biochemical, and physiological 
properties (Tables 1 and 2), this bacterium was identified as Cor
ynebacterium flaccumfaciens Hedges. This is the first report of bacteria! 
wilt of Zornia spp. caused by this pathogen. 

Corynebacterium flaccumfaciens causad wilting of Zornia spp. with 
sim ilar symptoms to those described in other leguminous hosts (3, 8). In 
addition. brown coloration of the vascular system was similar to that 
previously reported in alfalfa (3). 

Although P. lunatus and G. max were not affected by the bacterium, P. 
vulgaris P 635 was most susceptible. In the United States, C. flaccum
faciens can cause severe losses in beans (8). As the presence and 
importance of the pathogen in Latin America is unknown (8), this first 
report on the bacterium and its pathogenicity in beans should be well 
noted. 

As has been shown in beans (8), the bacterium is seedborne in Zornia 
spp. lmporting of seed of infectedZomía spp. is being avoided to prevent the 
spread of this d1sease. 

Further stud1es are in progress to determine the host ranga of the 
pathogen among tropical forage legumes, the survival of the bacterium in 
soil, and methods of producing clear seed. 

Uterature Cited 

l . Annua l Rev1ew. 1976. Centro Internacional de Agricultura Tropical, CIAT, Cal i, 
Colomb1a. p. C11 . 

2. Annua l Rev1ew. 1978. Centro Internacional de Agricultura Tropical, CIAT, Cali, 
Colomb1a p. B 19. 

3. A compend1um of alfalfa diseases. 1979. American Phytopathological Society, 
St . Paul, Mmnesota, U. S .A . p. 13-14. 

4 . Ba•gent. N . E. J . E. de V ay, and M . P. Starr. 1963. Bacteriophages of 
Pseudomonas syringae. N. z. J . Sci. 6:75-100. 

78 

• 
5. Oye, O. W . and W . J . Kemp. 1977. A taxonomic study of plant pathogenic 

Corynebacterium spec•es. N . Z. J . Agríe. Res. 20:563-582. 
6. Mohlenbrock. R. H. 1961 . A monograph of the leguminous genus Zornis 

Webb1a XVI : 1-142. 
7. Schuster. M . L. , D . P. Coyne, and K. Singh. 1964. Population trends and 

movement of Corynebscterium flsccumfsciens var. sursntiscum in 
tolerant and susceptible beans. Plant Dis. Reptr. 48:823-827. 

8. Schwartz. H. F. and G . E. Galvez. 1980. Bean production problems. Centro 
Internacional de Agricultura Tropical. CIAT, Cali, Colombia. 424 pp. 

9. Society of Amencan bactenolog•sts. 195 7. Manual of Microbiological Methods. 
M cGraw-HIII Book Co .• lnc., New York. 

'7Q 


