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Abstract: Pea (Pisum sativum L.) is an important leguminous seed crop grown for vegetable and food purpose. Leaf spot 

disease of pea caused by Xanthomonas campestris pv. pisi is a threat for the production, yield and quality of seeds. During 

field surveys, pea seeds were collected from major pea growing districts of Rajasthan. The collected seeds upon incubation 

yielded bacterial pathogen identified as Xanthomonas campestris pv. pisi by biochemical and molecular 

characterization using 16s rRNA sequencing. The pathogen was detected in one hundred and nineteen seed samples on 

YDC agar medium with 3-89.5% incidence from different districts of Rajasthan. To study the phytopathological effects 

and seed to seedling disease transmission three different methods viz.  Petri plate method, water agar test tube symptom 

test and pot experiment were used. In Petri plate method and test tube seedling symptom test, the pathogen observed as 

white to pale cream oozing on and around the seeds. The pathogen caused the symptoms initiated as irregular brown to 

black spots of radical and plumule which later showed rotting. Symptomatic seedlings showed bacterial oozing, brown 

irregular water-soaked spots and browning of cotyledonary leaves which later showed blighted collapsed hypocotyls. Loss 

of germination and mortality of seedlings were found higher in shrivelled discoloured seeds. The pre- and post emergence 

losses recorded due to pathogens studied.  
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Introduction  

Pea (Pisum sativum L.) belongs to family fabaceae and is an important vegetable crop grown  throughout the world. Like other 

pulse crops, diseases caused by fungi, bacteria, viruses and  nematodes are among the notable risk factors of pea cultivations. Peas 

are mainly utilized as a  vegetable. Besides, it is also consumed as pulse. Sometimes, the field pea is grown for forage and  green 

manure and the pods are sometimes fed to farm animals. Leaf spot disease of pea caused by  Xanthomonas campestris pv. pisi is a 

seed-borne bacterial pathogen. (Neergard, 1977, Richardson,  

1990, Garden et al. 1999). In the fields, the plants showed various disease symptoms of circular to  irregular brown spots on the 

leaves showing leaf spot disease. In severe cases the complete  defoliation and petiole browning were observed. In the present 

study, the phytopathological effects  and seed to seedling disease transmission leaf spot disease pathogen on pea crop was 

determined.   

Materials and methods  

Two seed samples each of naturally infected with Xanthomonas campestris pv. pisi (acc. nos. Xp 2528 and Xp-2542 with 85 and 

89.5% incidence respectively) were used for the study. The study  was carried out by using following method:  

(i) Petri plate method, (ii) Water agar test tube seedling symptom test and (iii) Pot experiment   

The percentage of seed germination, ungerminated seeds associated with the pathogen  (oozing), symptomatic seedlings and 

mortality of seedlings were recorded. (i) Petri plate method  

The seeds were pretreated with aqueous solution of hypochlorite solution with 2%  available chlorine and placed on moistened 

blotters in Petri plates with three replicates of 100  seeds per sample per category. The Petri plates were incubated at 25±2ºC 

under 12/12h alternating  cycles of day light and darkness for 8 days. Observations were recorded daily upto 8 days.  

(ii) Test tube seedlings symptoms test   

Three replicates of 100 seeds per category per sample were sown on 1% sterilized water  agar medium in test tube (1 seed/test 

tube) under aseptic condition and incubated at 25±2ºC for  12/12h alternating cycles of light and darkness. Observation on seed 

germination, seedlings  symptoms and seedlings mortality were recorded upto 15 days.  

(iii) Pot experiment  

One hundred seeds per category per sample (5 seeds/pot) were sown in earthen pots  containing sterilized soil. All the pots were 

watered on every alternate day. Observations for pre and post emergence losses, disease symptoms on seedlings and/or plants and 

mortality were  recorded upto fruit setting at weekly intervals. To isolate the pathogen associated with  symptomatic seedlings and 

plants, symptomatic parts were harvested, washed and sterilized with  2% available chlorine and incubated on moistened blotters 

for 7 days and also on nutrient agar  

(NA) medium to isolate the pathogen(s) associated. After the pot experiment, pods were harvested  and obtained seeds were 

categorized and the pathogen was reisolated.  
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Results and discussion  

Field observation  

In the fields, the plants showed various disease symptoms of circular to irregular brown  spots on the leavesshowing leaf spot 

disease. In severe cases the complete defoliation and petiole  browning were observed. The small and large spots on leaves 

coalesced and showed necrosis.  Brown lesions and streaks were observed on the stems. At fruiting stage browning and rotting 

of  pods were observed. On incubation all the infected plant parts and pods yielded the pathogen.  

Experimental studies   

Two seed samples of pea naturally infected with Xanthomonas campestris pv. pisi (acc.  nos. Xp-2528 and Xp-2542 with 85% 

and 89.5% incidence respectively) were selected for  transmission studies.  

1. Petri plate method  

The seed germination started after 24 hr of incubation and on the 6th day it was maximum  to be 96 and 94% in asymptomatic, 88 

and 86% in moderately discoloured and 71 and 78% in  shrivelled discoloured seeds in acc. no. Xp-2528 and Xp-2542 

respectively.The ungerminated  seeds were 4, 12 and 29% in acc. no. Xp-2528 and 6, 14 and 22% in acc. no. Xp-2542 in the 

three  seed categories respectively. The symptomatic seedlings were 66.31, 85.91 and 90.36% in acc. no.  Xp-2528 and 58.36, 

79.31 and 88% in acc. no. Xp-2542 in the three categories respectively. The  initial symptoms were recorded at root-shoot 

transition zone. The cotyledonary leaves showed  rotting with etiolation. The seedling mortality was 3.19, 10 and 29.33% in acc. 

no. Xp-2528 and  2.11, 13 and 27.61% in acc. no. Xp-2542 in the three categories respectively. The total loss (pre  and post 

emergence) due to the pathogen was 9, 15 and 74% in acc. no. Xp-2528 and 8, 23 and  77% in acc. no. Xp-2542 in the three 

categories respectively.  

2. Water agar test tube seedling symptoms tests (TTSST)  

Radical emergence started after 24h of incubation the seed germination was 90, 87 and  49% in acc. no. Xp-2528 and 92, 87 and 

56% in acc. no. Xp-2542 in three categories respectively  on 15th days of incubation. The shrivelled discoloured seeds failed to 

germinate due to the heavy  

oozing of the pathogen on and around the seeds. The percentage of such seeds was 10, 13 and  51%in acc. no. Xp- 2528 and 8, 13 

and 44% in acc. no. Xp-2542 in the three categories  respectively. The symptoms appeared on 5th day of seed germination and 

continued up to 15th day.  The symptomatic seedlings showed browning at cotyledonary leaves, root-shoot transition and on  root 

tip, in feew seedlings where only radicle emergence occurred, puffing and rotting was  observed. The symptomatic seedlings were 

22, 14.64 and 82.63% in acc. no. Xp-2528 while in  acc. no. Xp-2542 was 2.18, 16.64 and 88% in the three categories 

respectively. The mortality was  13.33, 16 and 67.35% in acc. no. Xp-2528 and 12, 18.35 and 63% in acc. no. Xp-2542 in 

three  categories respectively. The total loss (pre and post emergence) due to the pathogen was 20, 23  and 78% in acc. no. Xp-

2528 and 19, 28 and 69% in acc. no. Xp-2542 in three categories  respectively.  

3. Pot experiment  

The appearance of symptoms and seed emergence varied according to the seed category.  In asymptomatic category seed 

germination started after 5th days whereas in moderately  discoloured and shrivelled discoloured categories it took 15-20 days. 

Most of the shrivelled  discoloured seeds failed to germinate due to heavy growth of the pathogen. The symptoms started  appear 

after 25-30 days of sowing in moderately discoloured seeds. In shrivelled discoloured  category the symptoms appeared on 15-

20th days of sowing. Browning, small, irregular spots on  leaves and browning of transition zone of seedlings were observed. The 

spots on leaves coalesced  and formed large spots, blighting and wilting symptoms on them in severe conditions. The 

heavily  infected seedlings dried and collapsed after 30 days of seed germination. The total loss was 9, 15  and 66% in acc. no. 

Xp-2528 and 8, 16 and 64% in acc. no. Xp-2542 in asymptomatic, moderately  discoloured and shrivelled discoloured seeds 

respectively. The infected plants developed from  surviving seedlings were usually weak and the leaves and pods were smaller 

than the healthy plants (Fig. 1).  

References  

Anonymous, 1985. International rules for seed testing association (ISTA). Seed Sci & Tech. 4: 3- 49, 50-177.  

Bradbury, J. F., 1986. Guide to plant pathogenic bacteria. CAB International Mycological Institute  (CMI), UK. pp. 332. 

Darrasse, A., Darsonval, A., Boureau, T., Brisset, M. N., Durand, K. and Jacques, M. A., 2010.  Transmission of Plant-Pathogenic 

Bacteria by Nonhost seeds without Induction of an  Associated Defense Reaction at Emergence. Appl. and Env. Microbiol. pp 

6787-6796.  

ISTA, 1985. International rules for seed testing. Seed science and Technology. 4: 177.  

Karavina, C., Chihiya, J. and Tigere, T. A., 2008. Detection and characterization of Xanthomonas  phaseoli (E.F.SM) in common 

bean (Phaseolus vulgaris L) seeds collected in Zimbabwe.  J. of Sustainable Dev. in Africa. 10(1): 105-119.  

Lelliott, R. A. and Stead, D. E., 1987. Methods for the diagnosis of bacterial diseases of plants. In  Methods in Plant Pathology, 

Vol. 2. Blackwell Scientific Publication, Oxford, London. pp  216.  

Neergard, P., 1977. Seed Pathology. Vol. I & II. The Macmillan Press Ltd. London. pp 1187.  

Richardson, M. J., 1990.An annotated list of seed-borne diseases, 4th edn. Prof. Int. Seed Testing  Associaton, Zurich, 

Switzerland.pp376.  

http://www.jetir.org/


© 2017 JETIR November 2017, Volume 4, Issue 11                                                www.jetir.org (ISSN-2349-5162) 

JETIR1711220 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 1419 
 

Sacchi, C. T., Whitney, A. M., Mayer, L. W., Morey, R., Steigerwalt, A., Boras, A., Weyant, R.  S. and Popovic, T., 2002. 

Sequencing of 16S rRNA Gene: A Rapid Tool for Identification  of Bacillus anthracis. Emerging Infectious Dis. 8(10): 1117-

1123.  

Umesha, S., Kavitha, R. and Shetty, H. S., 2005. Transmission of seed-borne infection of chilli by  Burkholderia solanacearum 

and effect of biological seed treatment on disease incidence.  Archives of Phytopathol. and Pl. Protec. 38(4): 281- 293.  

A B  

 C 

Fig. 1. Study of phytopathological effects and disease transmission of leaf  spotdisease of pea using Petri plate and Pot 

experiments 
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