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Abstract 
The increasing prevalence of diseases like Burkholderiaglumae-produced bacterial panicle blight 
has an influence on rice production worldwide. In rice plants, the symptoms caused by the 
pathogen include browning of the leaf sheath, grain rot, and seedling rot. It is observed that the 
pathogen enters the plant through contaminated seeds and environmental sources of the microbe. 
The present study analysed the effect of B.glumae on seed germination and root- shoot growth 
under control condition, and also the screening of different varieties against BPB under 
glasshouse condition.In all the studied varieties growth responses were varied whereas healthy 
seeds showed maximum responses followed by artificially infected and naturally infected seeds 
respectively for root and shoot growth. 
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Introduction: 
Bacterial Panicle Blight (BPB) is a dangerous bacterial disease that affects rice seedlings. In the 
1950s, Japan released its first reports on it. The main cause of this condition is the polar, 
flagellated, rod-shaped, Gram-negative bacterium Burkholderiaglumae(K 1956).A staple meal 
enjoyed by most people worldwide, rice (Oryza sativa L.) belongs to the Gramineae family. A 
staple food for half of the world's population, rice is one of the three most significant crops in the 
world. Since over 90% of the world's rice is produced and consumed in Asia, its production is 
crucial to the region's food security (Kumar et al. 2018). Over half of the world's population 
depends on it as their main source of nutrition (Leser 2013),representing almost 30% of the 
world's and South Asia's total nutritional consumption(Lobell et al. 2008). Furthermore, a 
significant portion(38%)  of South Asia's impoverished population reside in regions where rice is 
the main crop(Young et al. 2012).India, a major user and producer of rice in South Asia, 
nevertheless has severe problems with hunger, malnutrition, poverty, and food insecurity even 
though the green revolution has significantly increased the output of food crops, including 
rice(Kumar et al. 2013). Ninety percent of the total production comes from Asia alone. Since it 
accounts for 60% of household caloric intake and 90% of global rice production and 
consumption occurs in Asia, it is the most significant food crop in the region (FAOSTAT, 
2012).  

Diseases brought on by bacteria, fungus, and nematodes are among the many obstacles to rice 
production that generate significant financial losses for India [25]. Major diseases of rice are 
Bakanae, Brown Spot, Sheath Blight, False Smut, Sheath Rot, Stem Rot, Bacterial Leaf Blight, 
Bacterial Leaf Streak, Blast and Khaira Disease (Mew and Rosales 1992). Due to factors like 
decreased grain weight, floret sterility, inhibition of seed germination, decreased stands, and 



 

 

year-to-year transmission due to the pathogen's seed-borne nature, bacterial panicle blight can 
potentially reduce rice yield by up to 75% in areas that are severely affected (Trung 
1993).Burkholderiaglumae is linked to rice grain discolouration, seedling sheath rot, and 
bacterial panicle blight (BPB).This disease is exacerbated by high nighttime temperatures and 
humidity (Cottyn 1996). This bacteria is spread via contaminated seeds(Sayler, Cartwright, 
and Yang 2006).First identified as the cause of seedling blight and grain rotting in Japan (Goto 
and Ohata, 1956 and (Uematsu et al. 1976)Burkholderiaglumae is regarded as one of the 
country's most significant rice diseases inJapan (Azegami et al. 1987).Astounding high 
nighttime temperatures in 1995 and 1998 coincided with panicle blight epidemics, which 
resulted in yield losses in certain areas of up to 40%. Louisiana also suffered significant losses in 
the year 2000 (Nandakumar et al. 2008; Shahjahan et al. 2000). 

This study aimed to observe the effect of B. glumae on seed germination as well as root and 
shoot formation under controlled conditions after considering the literature review. 
 
Methodology:   
 
Material: The bacterium (Burkholderiaglumae) in Paddy (Oryza sativa L.) seed. For seed 
germination investigations, three groups of seeds, healthy seeds (C1), artificially inoculated 
seeds (C2), and naturally infected seeds (C3) were used. The five varieties—PR19, PR16, 
PR113, NDR 359, and MTU 7029 were tested to determine how the bacteria affected the length 
of the roots and shoots.  

Isolation of Bacteria: Paddy seeds were harvested from plants displaying the characteristic 
symptoms of bacterial panicle blight. After being sterilised for two minutes with a 1% sodium 
hypochlorite solution, the tainted seed samples were washed three times in sterilised distilled 
water. Twenty-five seeds per Petri plate were aseptically placed in King's B agar medium, and 
the plates were incubated for 48 hours at 28±1˚C(ISTA, 2000). 

Purification of bacterium: Each sterile Petri plate (9 cm in diameter) is filled with 25 millilitres 
of strelized King's B agar medium after it has been refrigerated to around 45°C. These plates 
were inverted as they solidified. By pushing the infected needle back and forth, a streak was 
made across the medium's surface on plates using a loopful of the bacteria. Two more plates 
were streaked without adding further bacterial suspension to the wire loop. After labelling, petri 
plates were inverted and incubated at 28±1°C. Bacteria develop colonies in two days. On King's 
B agar medium, single colonies were often replicated. In order to maintain the culture, it was 
moved into culture tubes on King's B agar medium and kept cold until additional research could 
be done. 

Experimental site:Pantnagar is located in the Tarai belt, 343.84 meters above mean sea level, 
and is next to the foothills of the Shivalik range in the Himalayas.It is located at 290N latitude 
and 79.30E longitude.Pantnagar has a humid subtropical climate. The current investigation's 
studies were all carried out at the departments of veterinary anatomy, microbiology, and plant 



 

 

pathology. The field test was carried out during the kharif season at the G. B. Pant University of 
Agriculture and Technology's Crop Research Centre in Pantnagar. 

Rolled Paper Towel Method: The creator of this technique was (Warham 1990). In a lab 
setting, the seed germination was assessed using towel paper techniques. Overnight, three towel 
sheets were soaked in flowing tap water. A second water-soaked towel paper and butter paper 
were laid on top of the rows of seeds, which were spaced equally apart and contained 100 seeds 
each. For a week, these rolled towel sheets were kept in an incubator set at 28±1˚C in an angled 
orientation. Normal seedlings, aberrant seedlings, seed rot, and ungerminated seeds were counted 
after a week. In accordance with the International Rules for Seed Testing, ten seeds were chosen 
at random for each characteristic as well as for average root and shoot length(ISTA, 2002). 

 
 
RESULTS:  
Effect of bacterial infection on seed germination 

The seeds of three categories apparently healthy seeds (C1), artificially inoculated seeds (C2) 
and naturally infected seeds (C3) were subjected for seed germination parameters. It was found 
that the maximum percentage of normal seedling 85.00 % was in (C1). In C2, the percentage of 
normal seedling was 76.66% while the percentage of normal seedling was 64.00 % in C3 
indicating the adverse effect of bacterium on seed germination. The percent abnormal seedlings, 
ungerminated seed and seed rot were 6%, 4%, 5% respectively which were minimum in C1 as 
compare to rest two categories of seeds C2 and C3 (fig.1). 

    The maximum percentage of abnormal, unterminated seed and seed rot of 20%, 7% and 9% 
respectively were in naturally infected seed (C3). In C1 and C2, the seed rot was at par but 
was significantly different from the seed rot in naturally infected seed (9.0%) (Table 1). 

Table 1: Effect of Burkholderaglumae on seed germination in different categories of seed 
 

Categories of 
seeds 

Percent seed germination 
Normal 
seedling 

Abnormal 
seedling 

Ungerminated 
seed 

Seed rot 

C1 85.00 6.00 4.00 5.00 
C2 76.66 12.00 6.00 6.00 
C3 64.00 20.00 7.00 9.00 

 

C1= Apparently healthy seeds 

C2= Artificially inoculated seeds 

C3= Naturally infected seeds 



 

 

 
 
Effect of bacterium on root and shoot growth in different varieties 

In all the varieties, subjected for examination, the maximum root and shoot length was in 
seedlings raised from C1 of all the varieties. In C2 andC3, the root and shoot length decreased in 
all the varieties used. The maximum root and shoot length of 10.70cm and 6.60cm, respectively 
was in seedlings raised from PR 19 while the minimum of root and shoot length of 5.33cm and 
3.63cm respectively was in seedlings raised from C3 of variety PR 16. In variety PR 19, C1 
exhibited maximum root length of 10.70cm. However, the root length decreased in seedlings 
raised from C2 (8.86cm) and it was minimum in seedlings of C3 (7.33cm) of same variety. 
Similarly, the shoot length was again maximum in seedlings raised from C1 (6.60cm) which 
went on decreasing in C2 (5.86cm) and was minimum in C3 (4.80cm) in the same variety.    

 C1 exhibited maximum root length of 6.80cm in variety PR 16. However, the root length 
decreased in seedlings raised from C2 (6.20cm) and it was the minimum in seedlings of C3 
(5.33cm) of same variety. Similarly, the shoot length was again maximum in seedlings raised 
from C1 (5.20cm) which went on decreasing in C2 (4.63cm) and was minimum in C3 (3.63cm) 
in the same variety. In variety PR 113, C1 exhibited maximum root length of 7.53 cm. However, 
the root length decreased in seedlings raised from C2 (6.83cm) and it was minimum in seedlings 
of C3 category (5.73cm) of same variety. In the same way the shoot length was again maximum 
in seedlings raised from C1 (5.70cm) which went on decreasing in C2 (4.96cm) and was 
minimum in C3 (4.00cm) in the same variety.      

  In variety NDR 359 C1 showed maximum root length of 9.50cm. However, the root 
length deduced in seedlings raised from C2 (8.36cm) and it was minimum in seedlings of C3 
(6.66cm) of same variety. In the same way the shoot length was again maximum in seedlings 
raised from C1 (6.10cm) which went on decreasing in C2 (5.76cm) and was minimum in C3 
(4.36cm) in the same variety.  In variety MTU 7029 C1 showed maximum root length of 8.20cm. 
However, the root length deduced in seedlings raised from C2 (7.63cm) and it was minimum in 
seedlings of C3 (6.16cm) of same variety. Similarly, the shoot length was again maximum in 
seedlings raised from C1 (5.93cm) which went on decreasing in C2 (5.30cm) and was minimum 
in C3 (4.37cm) in the same variety (fig.2). 

 

Table 2: Effect of Burkholderiaglumae on root length and shoot length of seedlings in 
different categories of seeds in different varieties. 

Variety C1 C2 C3 
Root 
length(cm) 

Shoot 
length(cm) 

Root 
length(cm) 

Shoot 
length(cm) 

Root 
length(cm) 

Shoot 
length(cm) 

PR 19 10.70 6.60 8.86 5.86 7.33 4.80 



 

 

PR 16 6.80 5.20 6.20 4.63 5.33 3.63 
PR 113 7.53 5.70 6.83 4.96 5.73 4.00 
NDR 359 9.50 6.10 8.36 5.76 6.66 4.36 
MTU 7029 8.20 5.93 7.63 5.30 6.16 4.37 
CD at 5% 0.40 0.26 0.37 0.21 0.41 0.27 

 

Discussion:  

A serious bacterial disease of rice seeds is called Bacterial Panicle Blight (BPB)(Zhou-qi et al. 
2016). In nations that cultivate rice, such as those in Asia, South and Central America, and 
Africa, BPB has been often seen suffering with this disease(Mondal, Mani, and Verma 2015; 
Safni and Lubis 2019). B. glumae-infected rice plants exhibit a number of disease signs, 
including as panicle blighting, leaf-sheath browning, and seedling rot(Zhou-qi et al. 2016). In 
comparison to the control, the BSB1 bacterial solution impacted the growth of seedlings in F-67, 
causing a 26.49% reduction in shoot length. Likewise, in F-2000, the BCB11 strain resulted in a 
15.21% reduction in root length(Peñaloza Atuesta et al. 2020). BPB  disease reduces the seed 
germination rate and root and shoot growth, whereas Streptomyces-treatments improved the GR, 
shoot and root growth of rice(Ngalimat et al. 2021).Pedraza et al., 2018 found that B. glumae 
can colonise seedlings of rice plants that were formed from infected seeds or from the substrate. 
Over time, this bacterial population can be established and maintained, and the rice plants can be 
used as a habitat for the bacteria until symptoms of bacterial panicle blight appear. The reduction 
of shoot and root growth was also observed in a study by Singh, 2015.It appears from 
indentations that B. glumae is found in the sheath, seed, and stem rather than the leaf and root 
(Mulaw et al., 2018). In a study byNoor et al., 2006 demonstrated that, Since the age of the host 
plant affects the development of bacterial blight, all five kinds were injected at three distinct 
growth stages: the seedling stage, the maximum tillering stage, and the leaf flag stage, or after 
30, 60, and 90 days of germination, respectively. 

 

Conclusion:  

The seeds of three categories apparently healthy seeds (C1), artificially inoculated seeds (C2) 
and naturally infected seeds (C3) were subjected for seed germination studies. It was found that 
the maximum percentage of normal seedling 85.00 was in (C1). In C2, the percentage of normal 
seedling was 76.66 while the percentage of normal seedling was 64.00  in C3 indicating the 
adverse effect of bacterium on seed germination. The maximum percentage of abnormal 
seedling, ungerminated seed and seed rot was 20, 7, and 9, respectively in naturally infected seed 
(C3). In C1 and C2, the seed rot was at par but was significantly different from the per cent seed 
rot in naturally infected seed (9.0).  



 

 

Five varieties viz., PR19, PR16, PR113, NDR 359 and MTU 7029, were subjected to evaluate 
the effect of bacterium on root and shoot length.  The maximum root and shoot length was in 
seedlings raised from apparently healthy seeds (C1) in all the varieties. In artificially inoculated 
seed (C2) and in naturally infected seed (C3), the root and shoot length reduced in all the 
varieties. The maximum root and shoot length of 10.70 cm and 6.60 cm, respectively was in 
seedlings raised from apparently healthy seeds of variety PR 19 while the root and shoot length 
was minimum 5.33 cm and 3.63 cm respectively was in seedlings raised from C3 of variety PR 
16. Similar observation were found in rest of the varieties. 
 

 

 

 

REFERENCES: 

 

1. Azegami, K., K. Nishiyama, Y. Watanabe, I. Kadota, A. Ohuchi and C. Fukazawa. 1987. 
“Pseudomonas Plantarii Species Nov., the Causal Agent of Rice Seedling Blight.” 
International Journal of Systematic Bacteriology 37(2):144–52. https://doi: 
10.1099/00207713-37-2-144. 

2. Cottyn, B. 1996. “Bacterial Diseases of Rice. II. Characterization of Pathogenic Bacteria 
Associated with Sheath Rot Complex and Grain Discoloration of Rice in the 
Philippines.” Plant Disease 80(4):438. https://doi: 10.1094/PD-80-0438. 

3. K, Goto. 1956. “A New Bacterial Disease of Rice.” Ann Phytopathol Soc Jpn 21:46–47. 

4. Kumar, Kundan, Manu Kumar, Seong-Ryong Kim, Hojin Ryu and Yong-Gu Cho. 2013. 
“Insights into Genomics of Salt Stress Response in Rice.” Rice 6(1):27. https://doi: 
10.1186/1939-8433-6-27. 

5. Kumar, Santosh, Rakesh Kumar, J. S. Mishra, S. K. Dwivedi, Ved Prakash, K. K. Rao, 
A. K. Singh, B. P. Bhatt, S. S. Singh, A. A. Haris, Virendar Kumar, Ashish Kumar 
Srivastava, Sudhanshu Singh and Ashok Yadav. 2018. “Productivity and Profitability of 
Rice (Oryzasativa) Genotypes as Influenced by Crop Management Practices under 
Middle Indo-Gangetic Plains.” Indian Journal of Agronomy 63(1):45–49. https://doi: 
10.59797/ija.v63i1.5375. 

6. Leser, S. 2013. “The 2013 FAO Report on Dietary Protein Quality Evaluation in Human 
Nutrition: Recommendations and Implications.” Nutrition Bulletin 38(4):421–28. 
https://doi: 10.1111/nbu.12063. 



 

 

7. Lobell, David B., Marshall B. Burke, Claudia Tebaldi, Michael D. Mastrandrea, Walter 
P. Falcon and Rosamond L. Naylor. 2008. “Prioritizing Climate Change Adaptation 
Needs for Food Security in 2030.” Science 319(5863):607–10. https://doi: 
10.1126/science.1152339. 

8. Mew, T. W. and A. M. Rosales. 1992. “Control of Rhizoctonia Sheath Blight and Other 
Diseases of Rice by Seed Bacterization.” Biological Control of Plant Diseases: Progress 
and Challenges for the Future. 113–23. 

9. Mondal, K. K., C. Mani and G. Verma. 2015. “Emergence of Bacterial Panicle Blight 
Caused by Burkholderia Glumae in North India.” Plant Disease 99(9):1268–1268. 
https://doi: 10.1094/PDIS-01-15-0094-PDN. 

10. Mulaw, Temesgen, Yeshi Wamishe and Yulin Jia. 2018. “Characterization and in Plant 
Detection of Bacteria That Cause Bacterial Panicle Blight of Rice.” American Journal of 
Plant Sciences 9(4):667–84. https://doi: 10.4236/ajps.2018.94053. 

11. Nandakumar, R., P. A. Bollich, A. K. M. Shahjahan, D. E. Groth and M. C. Rush. 2008. 
“Evidence for the Soilborne Nature of the Rice Sheath Rot and Panicle Blight Pathogen, 
Burkholderia Gladioli.” Canadian Journal of Plant Pathology 30(1):148–54. https://doi: 
10.1080/07060660809507505. 

12. Ngalimat, Mohamad Syazwan, Erneeza Mohd Hata, Dzarifah Zulperi, Siti Izera Ismail, 
Mohd Razi Ismail, Nur Ain Izzati Mohd Zainudin, Noor Baity Saidi and Mohd Termizi 
Yusof. 2021. “Characterization of Streptomyces Spp. from Rice Fields as a Potential 
Biocontrol Agent against Burkholderia Glumae and Rice Plant Growth Promoter.” 
Agronomy 11(9):1850. https://doi: 10.3390/agronomy11091850. 

13. Noor, Amna, Zubeda Chaudhry, Hamid Rashid, and Bushra Mirza. 2006. “Evaluation of 
Resistance of Rice varities against bacterial blight caused by Xanthomonas Oryzae PV. 
Oryzae.”Pakistan Journal of Botany. 38(1): 193-203. 

14. Pedraza, Luz Adriana, Jessica Bautista, and Daniel Uribe-Vélez. 2018. “Seed-Born 
Burkholderia Glumae Infects Rice Seedling and Maintains Bacterial Population during 
Vegetative and Reproductive Growth Stage.” The Plant Pathology Journal 34(5):393–
402. https://doi: 10.5423/PPJ.OA.02.2018.0030. 

15. Peñaloza Atuesta, Giann Carlos, Walter Murillo Arango, Jordi Eras, Diego Fernándo 
Oliveros, and Jonh Jairo Méndez Arteaga. 2020. “Rice-Associated Rhizobacteria as a 
Source of Secondary Metabolites against Burkholderia Glumae.” Molecules 25(11):2567. 
https://doi: 10.3390/molecules25112567. 

16. Safni, Irda, and K. Lubis. 2019. “Screening for Disease Resistance in Rice Varieties 
against Bacterial Panicle Blight Disease (Burkholderia Glumae) in Northern Sumatra of 



 

 

Indonesia.” P. 012118 in IOP Conference Series: Earth and Environmental Science. Vol. 
260. IOP Publishing.doi. 10.1088/1755-1315/260/1/012118 

17. Sayler, Ronald J., Richard D. Cartwright, and Yinong Yang. 2006. “Genetic 
Characterization and Real-Time PCR Detection of Burkholderia Glumae, a Newly 
Emerging Bacterial Pathogen of Rice in the United States.” Plant Disease 90(5):603–
10.https://doi.org/10.1094/PD-90-0603. 

18. Shahjahan, A. K. M., D. E. Groth, C. A. Clark, S. D. Linscombe, and M. C. Rush. 2000. 
“Epidemiological Studies on Panicle Blight of Rice: Critical Stage of Infection and the 
Effect of Infected Seeds on Disease Development and Yield of Rice.” Proc. 28th RTWG 
28:77. 

19. Singh, Deepali. 2015. “Isolation, Identification and Longevity of Burkholderia Glumae 
(Kurita and Tabei) Urakami et. al., in Paddy (Oryza Sativa L.) Seed, the Cause of 
Bacterial Panicle Blight and the Disease Management under Field 
Conditions.”http://krishikosh.egranth.ac.in/handle/1/69338.  

20. Trung, Ngô Viêt. 1993. “Filter-Regular Sequences and Multiplicity of Blow-up Rings of 
Ideals of the Principal Class.” Journal of Mathematics of Kyoto University 33(3):665–83. 

21. Uematsu, Tsutomu, Daizaburo Yoshimura, Koushi Nishiyama, Tadao Ibaraki, and 
Hiroshi Fujii. 1976. “Occurrence of Bacterial Seedling Rot in Nursery Flat, Caused by 
Grain Rot Bacterium Pseudomonas Glumae.” Japanese Journal of Phytopathology 
42(3):310–12.https://doi.org/10.3186/jjphytopath.42.310. 

22. Warham, John. 1990. The Petrels: Their Ecology and Breeding Systems. A&C Black. 

23. Young, Cassandra, D. Soto, Tarub Bahri, and D. W. Brown. 2012. “Building Resilience 
for Adaptation to Climate Change in the Fisheries and Aquaculture Sector.” P. 346. 

24. Zhou-qi, Cui, Zhu Bo, Xie Guan-lin, Li Bin, and Huang Shi-wen. 2016. “Research Status 
and Prospect of Burkholderia Glumae, the Pathogen Causing Bacterial Panicle Blight.” 
Rice Science 23(3):111–18. https://doi: 10.1016/j.rsci.2016.01.007. 

25. Kumar M, Kumar A, Shukla P, Mishra AK, Kumar A. Biology of Rice Bacterial Brown Stripe 
Pathogen and Integrated Strategies for Its Management. Journal of Experimental Agriculture 
International. 2023 Jan 2;45(1):1-8. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Effect of Burkholderiaglumae on root length and shoot length of seedlings under 

control conditions 

 

 



 

 

 

Fig. 2: Effect of seed infection on normal seedling, abnormal seedling, seed rot and 

ungerminated seeds in different categories of seeds  

 

 

 

 

 

 


