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Seedling stage evaluation of rice germplasm for bacterial blight resistance




Abstract 
Bacterial Blight (BB) caused by Xanthomonas oryzae pv. oryzae is one of the most devasting disease in rice which causes significant yield loss. The present study was conducted at the Department of Plant Breeding and Genetics, College of Agriculture Vellanikkara, Kerala to screen rice accessions for BB response. 150 rice genotypes along with resistant and susceptible checks were assessed for BB at the seedling stage using artificial inoculation method and scoring is given based on IRRI, SES, 2014. Among the 150 rice genotypes screened 5 genotypes scored resistant (R), 26 moderately resistant (MR), 85 moderately susceptible (MS), and 34 susceptible (S) reaction to BB incidence. Among the tested genotypes Karuthamodan (1.22%), Pallipuram Pokkali (1.53%), and Tulasi (5.25%) showed minimum disease leaf area percentage for the disease incidence while IET 18318 Sel 2 (40.27%), Japan violet (37.03%), and Erunazhi (35.85%), showed maximum disease leaf area percentage. These results revealed varied disease response to Xanthomonas oryzae pv. oryzae among the rice accessions. The resistant genotypes identified in the study can be used in future breeding programs to develop BB resistant rice varieties there by enhancing rice production.	Comment by Dr Sitesh Chatterjee: Bacterial Blight (BB) is written as Bacterial Leaf Blight (BLB).
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INTRODUCTION
         Rice (Oryza sativa L.) is a vital staple food crop that sustains about half of the global population. However, its cultivation faces significant threats from various biotic stresses including diseases attributed to bacteria, viruses, and fungi. One of the most destructive and historically important of these diseases is Bacterial Blight (BB), which is caused by Xanthomonas oryzae pv. oryzae (Xoo). This disease was first reported among farmers in Japan’s Fukuoka region during 1884-1885 (Yamanuki et al., 1962). BB causes considerable quantitative and qualitative loss in rice production, with a global yield loss of about 50 percent (Kulkarni and Jahagirdar, 2011) and about 81.3 percent in India (Prasad et al., 2018). 
        The disease thrives in temperatures between 28-34°C (Mizukami and Wakimoto, 1969; Mew et al., 1979). Being a vascular pathogen, Xoo induces systemic infections by entering plants through wounds or hydathodes opening at leaf tips or margins and spreading through the xylem vessels. The disease presents symptoms like wilting, known as ‘Kresek’, and leaf blight (Nino Liu et al., 2006). During the Kresek phase, nutrient transfer from the roots to other plant parts becomes blocked, leading to pale yellow symptoms and eventual wilting. Surviving plants usually show stunted growth and yellowing (Mew ,1987). Notably, young plants in tropical regions, especially those under 21 days old, are highly susceptible. Seedling stage infection can reduce yield by 20 to 40 percent and infection at tillering stage can cause yield losses up to 50 per cent (Yasmin et al., 2017). 
        Among the different strategies for controlling BB in rice, host-plant resistance is an important component that can be utilised for an integrated management programme for the disease. Understanding varietal resistance is essential for selecting cultivars that exhibit resistance to BB (Banito et al., 2010; Nelson et al., 1994). Screening for BB to assess varietal resistance can be undertaken in seedling stage when the plants are 21 days old and at tillering stage. Early screening at the seedling stage conserves resources by focusing efforts on promising varieties in the breeding process.
      In the present investigation, 150 rice accessions were artificially screened for BB incidence at the seedling stage to identify BB resistant lines that can contribute to the development of BB tolerant /resistant rice varieties.
Material and methods
Experimental site
     The screening study was conducted in lab conditions during 2024 at the Department of Plant Breeding and Genetics, College of Agriculture, Vellanikkara, Kerala Agricultural University, Thrissur.
Plant Materials
        A total of 150 rice accessions (Table 1) were screened at the seedling stage for BB resistance. Improved Samba Mahsuri (ISM) served as the resistant check, while Jyothi was used as the susceptible check. Ten seeds of each accession were sown in protrays in a Completely Randomized Design (CRD) with two replications. The seedlings were raised under lab conditions and the pathogen was inoculated artificially through the leaf clipping method. The incidence of BB was evaluated based on the standard scoring method of IRRI 2014.
Inoculum Preparation
      The pathogenic strain of Xanthomonas oryzae pv. oryzae (Xoo) isolated from the BB-infected rice fields of Thrissur and maintained in the Department of Plant Pathology, College of Agriculture, Vellanikkara, Thrissur was used for the study. The pathogen stored in sterile water at 4˚C was transferred onto solid PSA (peptone 1.2%, sucrose 1.2%, agar agar 2%) media by streaking. After 48 hrs, single colony was taken and suspended in 100 ml nutrient broth and incubated for 48 hrs. The Optical Density (OD) value of the broth was checked using UV spectrophotometer at 600 nm. The bacterial suspension with OD values of 0.6 and 108 cfu/ml was used for inoculation.
Inoculation of rice seedlings
      Inoculation with an active strain of Xoo was carried out on 21-day-old rice seedlings using the leaf clipping method as prescribed by Kauffman et al. 1973. Sterilized scissors, disinfected with 70 per cent ethanol immersed in the bacterial suspension was used to clip the upper 2-3 cm portion of the leaves of rice seedlings (Fig. 1). The disease reaction on the inoculated plants was assessed 14 days after inoculation (Fig. 2).
Disease scoring
      After 14 days of inoculation, the seedlings showed BB symptoms like soaked lesions on the leaf tips, which eventually turned yellow and then brown leading to wilting. The lesion length of each genotype was measured and disease leaf area percentage was calculated according to Gnanamanickam et al., 1999 as follows:
Disease leaf area percentage (%) = (Total lesion length/ Total leaf length) × 100
Accessions were classified into different categories based on the disease leaf area percentage and scoring was done using the 1-9 Standard Evaluation System (SES, IRRI, 2014) (Table 2).

Table 1: Disease scoring and reaction of the rice genotypes to bacterial blight 	Comment by Dr Sitesh Chatterjee: No CRD design statistical analysis i.e. CD value was not represented. Please put up CD values.
	S.no
	Accession name	Comment by Dr Sitesh Chatterjee: All the released/notified rice variety name should be written in italics.

	Disease leaf area %
	BB score 
	Disease reaction

	1
	Chenkazhama
	6.73
	3
	MR

	2
	Nadan Kuruva
	21.52
	5
	MS

	3
	Chetteni
	19.73
	5
	MS

	4
	Kunju Kunju
	26.64
	7
	S

	5
	Chembavu
	9.43
	3
	MR

	6
	Aruvakkari
	18.49
	5
	MS

	7
	Aryankyama
	17.52
	5
	MS

	8
	Rakthasali
	16.71
	5
	MS

	9
	Thavalakannan
	32.33
	7
	S

	10
	Navara (Black)
	20.46
	5
	MS

	11
	Kalladiyaryan
	15.63
	5
	MS

	12
	Onnotan
	20.15
	5
	MS

	13
	Rajameni
	14.61
	5
	MS

	14
	Velutha Vatan
	12.74
	3
	MR

	15
	Thondi 3
	25.47
	5
	MS

	16
	Njavara
	19.94
	5
	MS

	17
	kanaliKanali
	26.07
	7
	S

	18
	Kurmbali
	23.45
	5
	MS

	19
	Adukkan
	26.92
	7
	S

	20
	Erunazhi
	35.85
	7
	S

	21
	Onamottan
	19.32
	5
	MS

	22
	Palthondi (Vella)
	24.03
	5
	MS

	23
	Chuvannamodan
	20.46
	5
	MS

	24
	Karuthadukkan
	18.51
	5
	MS

	25
	Thotacheera
	20.28
	5
	MS

	26
	Karuthamodan
	2.34
	1
	R

	27
	Karanavara
	9.25
	3
	MR

	28
	Chettivirupu
	30.37
	7
	S

	29
	Arimodan
	9.75
	3
	MR

	30
	Parambuvattan
	23.47
	5
	MS

	31
	African good day
	14.30
	5
	MS

	32
	Annapoorna
	18.08
	5
	MS

	33
	Swarnaprabha
	12.82
	3
	MR

	34
	Mattathreveni
	22.06
	5
	MS

	35
	Onam
	11.28
	3
	MR

	36
	Vaisakh
	14.53
	5
	MS

	37
	Kanchana
	13.63
	5
	MS

	38
	Japan violet
	37.03
	7
	S

	39
	Tulasi
	5.25
	1
	R

	40
	Cul 90 03
	13.03
	5
	MS

	41
	Karanellu
	20.59
	5
	MS

	42
	Mullanpuncha
	14.05
	5
	MS

	43
	Aryankyama
	11.91
	3
	MR

	44
	Kuruva
	22.32
	5
	MS

	45
	Velutha cheera
	5.65
	1
	R

	46
	Mavundi
	12.93
	3
	MR

	47
	Munda Kutty
	27.35
	7
	S

	48
	Rohini
	21.8
	5
	MS

	49
	Triveni
	19.01
	5
	MS

	50
	ADT-37-II
	15.28
	5
	MS

	51
	Kirali
	30.01
	7
	S

	52
	Supriya
	29.55
	7
	S

	53
	Hraswa
	14.93
	5
	MS

	54
	Cul 12814
	22.34
	5
	MS

	55
	Cul 8759
	31.04
	7
	S

	56
	Cul 8709
	10.8
	3
	MR

	57
	Cul 8714
	23.2
	5
	MS

	58
	Cul 8716
	25.52
	5
	MS

	59
	ASD 18
	34.34
	7
	S

	60
	ASD 20
	19.48
	5
	MS

	61
	ASD 16
	24.29
	5
	MS

	62
	Suvaranamodan
	11.49
	3
	MR

	63
	Kargi
	26.87
	7
	S

	64
	Rayamukthika
	24.99
	5
	MS

	65
	Sabali
	30.80
	7
	S

	66
	Cul 90-01
	32.55
	7
	S

	67
	Vellathondi
	12.13
	3
	MR

	68
	IET 18318 Sel 2
	40.27
	7
	S

	69
	SRBP 4
	29.76
	7
	S

	70
	SRBP 5
	12.80
	3
	MR

	71
	AM 30-31
	15.16
	5
	MS

	72
	IVT 116
	11.27
	3
	MR

	73
	IVT 33
	21.83
	5
	MS

	74
	AM 10-5
	15.58
	5
	MS

	75
	IVT 42
	13.99
	5
	MS

	76
	CUL 1 A 4-1-1
	11.94
	3
	MR

	77
	Early samba
	19.12
	5
	MS

	78
	CUL C2-2
	11.22
	3
	MR

	79
	CUL 10-1-1
	14.37
	5
	MS

	80
	CUL-90-05
	12.94
	3
	MR

	81
	JM-20-21
	17.91
	5
	MS

	82
	IVT-14
	16.36
	5
	MS

	83
	AM-10-7
	9.38
	3
	MR

	84
	AM 20-27
	9.20
	3
	MR

	85
	Moncombu 519
	24.38
	5
	MS

	86
	JM 20-8
	28.43
	7
	S

	87
	AM 10-31
	29.16
	7
	S

	88
	JM-10-31
	24.03
	5
	MS

	89
	CSR 3
	34.44
	7
	S

	90
	JM 20-5
	16.34
	5
	MS

	91
	JM-20-19
	24.45
	5
	MS

	92
	MTU 1010
	29.17
	7
	S

	93
	CUL 90-02
	21.44
	5
	MS

	94
	CUL-210-25
	21.04
	5
	MS

	95
	IVT 109
	30.58
	7
	S

	96
	Veluthanavara
	29.74
	7
	S

	97
	Villupuram
	8.02
	3
	MR

	98
	Kattamodan
	20.46
	5
	MS

	99
	Basumathi
	17.37
	5
	MS

	100
	Cheriya Punja
	31.4
	7
	S

	101
	Pundan thondi
	19.77
	5
	MS

	102
	Kandarakutty
	18.75
	5
	MS

	103
	Mattachembu
	20.97
	5
	MS

	104
	Kattamodan
	21.72
	5
	MS

	105
	Undachembu
	18.14
	5
	MS

	106
	Culture
	22.35
	5
	MS

	107
	Thovan
	8.27
	3
	MR

	108
	Thonnuran
	17.56
	5
	MS

	109
	Karuthalikkannam
	21.35
	5
	MS

	110
	Kayama
	17.57
	5
	MS

	111
	Mullan Puncha
	15.58
	5
	MS

	112
	Cherupuncha
	16.50
	5
	MS

	113
	Arampottan
	9.38
	3
	MR

	114
	Mundon
	31.21
	7
	S

	115
	Kochuthonnuran
	15.19
	5
	MS

	116
	Ponnaryan
	16.27
	5
	MS

	117
	English Anamika
	15.64
	5
	MS

	118
	Kuruka mix
	11.64
	3
	MR

	119
	Vellimuth
	22.28
	5
	MS

	120
	Athira 
	28.78
	7
	S

	121
	Panki
	14.57
	5
	MS

	122
	Sreyas
	17.43
	5
	MS

	123
	CR1009
	24.78
	5
	MS

	124
	Kattikannal
	19.46
	5
	MS

	125
	Co 37
	22.36
	5
	MS

	126
	Abhaya
	29.14
	5
	MS

	127
	AS 017
	27.74
	7
	S

	128
	AD 137
	12.66
	3
	MR

	129
	Nuru Vella
	21.89
	5
	MS

	130
	Black Jasmin
	31.87
	7
	S

	131
	Shakti
	26.19
	7
	S

	132
	Karivardaryan
	14.25
	5
	MS

	133
	Biryani cheera
	28.09
	7
	S

	134
	Kerri Pallem
	20.00
	5
	MS

	135
	Thukattan
	24.43
	5
	MS

	136
	Jaya
	11.37
	3
	MR

	137
	Burma black
	19.58
	5
	MS

	138
	Nazar bath
	25.73
	5
	MS

	139
	Kamban
	30.43
	7
	S

	140
	Vella Munda
	25.67
	5
	MS

	141
	Anakayam Pokkali
	21.00
	5
	MS

	142
	Kadamakundi Pokkali
	17.12
	5
	MS

	143
	Mallipuram Pokkali
	21.55
	5
	MS

	144
	Pallipuram Pokkali
	1.53
	1
	R

	145
	Cherivirupu
	8.98
	3
	MR

	146
	Chotu Pokkali
	15.41
	5
	MS

	147
	Neeraja
	13.69
	5
	MS

	148
	Totti
	27.89
	7
	S

	149
	ISM 
	1.5
	1
	R

	150
	Jyothi
	30.94
	7
	S



Table 2: SES scale for scoring bacterial blight (IRRI, 2014)	Comment by Dr Sitesh Chatterjee: Reference of SES scale should be drawn in below Table 2 denoting as ‘Source’ with no, vol, book name, page no. etc.
	Disease score
	Lesion area %
	Disease reaction

	1
	1-5
	Resistant (R)

	3
	6-12
	Moderately Resistant (MR)

	5
	13-25
	Moderately Susceptible (MS)

	7
	26-50
	Susceptible (S)

	9
	51-100
	Highly Susceptible (HS)
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Fig 1: Artificial inoculation of BB by leaf clipping method 

Fig 2: BB symptoms 14 days after inoculation




Results and Discussion:
     The response of resistant check Improved Samba Mahsuri (ISM) was found have a disease leaf area percentage of (1.5%), while the susceptible check Jyothi has (30.94%) for the BB response. Out of genotypes evaluated for BB response Karuthamodan, Tulasi, Velutha cheera, ISM and Pallipuram Pokkali showed resistance reaction to BB at the seedling stage with lesion area percentage of only 1-5 percent. Additionally, twenty-six genotypes exhibited moderate resistance, characterized by minimal disease symptoms and limited pathogen spread with a lesion area of 6-12 percent. Furthermore, eighty-five genotypes were categorized as moderately susceptible, showing intermediary symptoms that indicated a partial response to the pathogen with a lesion area of 13-25 percent. Thirty-four genotypes were classified as susceptible, displaying significant symptoms and a high degree of infection with a lesion area of 26-50 percent (Table 3.). Among the tested genotypes Karuthamodan (1.22%), Pallipuram Pokkali (1.53%), and Tulasi (5.25%) showed minimum disease leaf area percentage while Japan violet (37.03%), Erunazhi (35.85%), and Cul 90 01 (32.55%) showed maximum disease leaf area percentage for the disease incidence (Fig.3).
     Mubassir et al., in 2016 conducted a screening of ten advanced lines and seventeen varieties of rice from International Rice Research Institute (IRRI) using artificial inoculation method at seedling stage. None of the advanced lines showed resistance response while three were moderate resistance, one was susceptible, and the remaining lines exhibited moderate susceptibility to the disease. While among varieties BR-16, BR-26, IRBB5, IRBB21, IRBB60, IRBB65 and Kumragur were recorded as resistant. Madhusudhan et al. (2022) conducted a screening of 15 rice accession during the tillering to booting stage using leaf clipping method. Out of 15 accessions, 10 showed moderate susceptible reaction, three exhibited moderate resistance reaction, and two were classified as susceptible to bacterial blight (BB) incidence. Notably, no resistant germplasm was identified in their study. Singh et al. (2024) evaluated 30 rice genotypes for BB response using clipping method under field conditions. None of the genotypes showed resistance reaction to BB while four genotypes were moderately resistant, fifteen were moderately susceptible, and 11 were susceptible. All these studies indicates that the availability of resistant source in bacterial blight is very limited. Hence the BB resistant rice varieties identified in this stu situation. 	Comment by Dr Sitesh Chatterjee: Please write only IRRI.
Table 3: Classification based on response to bacterial blight 
	                Name of the accession	Comment by Dr Sitesh Chatterjee: All the released/notified rice variety name should be written in italics.
	Affected lesion area (%)
	Category
	Number of accessions

	Pallipuram Pokkali, Karuthamodan, Tulasi, Velutha cheera, ISM
	1-5
	Resistant
	5

	Chenkazhama, Chembavu, Velutha Vatan, Karanavara, Arimodan, Swarna Prabha, Onam, Aryan Kayama, Mavundi, CUL 8709, Suvaranamodan, Vellathondi, SRBP 5, IVT 116, CUL 1 A4-1-1, CUL C2-2, CUL-90-05, AM-10-7, AM 20-27, Villupuram, Thovan, Arampottan, Kuruka mix, AD 137, Jaya, Cherivirupu
	6-12
	Moderately resistant
	26

	Nadan Kuruva, Chetteni, Aruvakkari, Aryankyama, Rakthasali, Thavalakannan, Navara, Kalladiyaryan, Onnotan, Rajameni, Njavara, Thondi 3, Kurmbali, Onamottan, Palthondi, Chuvannamodan, Karuthadukkan, Thotacheera, Parambuvattan, African good day, Annapoorna, Mattathreveni, Vaisakh, Kanchana, CUL 90 03, Karanellu, Mullanpuncha, Kuruva, Rohini, Triveni, ADT-37-II, Hraswa, CUL 12814, CUL 8714, CUL 8716, ASD 20, ASD 16, Rayamukthika, AM 30-31, IVT 33, AM 10-5, IVT 42, Early samba, CUL 10-1-1, JM-20-21, IVT-14, Monocombu 519, JM-10-31, JM 20-5, JM -20-19, CUL-210-25, Kattamodan, Basumathi, Pundan thondi,  Kandarakutty, Mattachembu, Undachembu, Culture, Thonnuran, Karuthalikkannam, Kayama, Mullan Puncha, Cherupuncha, Kochuthonnuran, Ponnaryan, English Anamika, Vellimuth, Panki, Sreyas, CR1009, Kattikannal,  C0 37, Abhaya, Nuru Vella, Karivardaryan, Kerri Pallem, Thukattan, Burma black, Nazar bath, Vella Munda, Anakayam Pokkali, Kadamakundi Pokkali, Mallipuram Pokkali,  Chotu Pokkali, Neeraja
	13-25
	Moderately susceptible
	85

	Kunju Kunju, Kanali, Adukkan, Erunazhi, Chettivirupu, Japan Violet, Munda Kutty, Kiraly, Supriya, Cul 8709, ASD 18, Kargi, Sabali, CUL 90-02, IVT 109, Veluthanavara, Cheriya Punja, Mundon, Aithra, AS017, Black Jasmin, Shakthi, Biryani Cheera, Totti, Jyothi, MTU1010, CSR 3, JM 20-8, AM-10-31, SRBP 4, IET 18318 Sel 2, Sabali, CUL 90-01
	25-50
	Susceptible
	34









Fig3: Bar graphs showing lesion length (cm) in different accession 




  
  Conclusion 

Bacterial blight is one of the most devasting disease of rice and causes severe yield loss during epidemics. Although BB is a very threatening disease in rice, few works have been carried out to identify lines with resistance/ tolerance to BB especially in the seedling stage.  BB affects nearly all major rice growing areas in Kerala, causing mild to severe infections that can sometimes lead to total crop failure. Currently, there are no known varieties resistant to BB in Kerala. Breeding resistance lines is an effective, reliable and eco-friendly way to control this disease.  	Comment by Dr Sitesh Chatterjee: The first paragraph of conclusion portion is not required. Please delete it.
      In this study, we screened 150 rice accessions collected from different locations of Kerala for resistance to BB. Out of 150 rice accessions screened we could identify five genotypes with resistance (R) to BB, 26 genotypes with moderate resistance (MR), 85 moderately susceptible (MS) and 34 susceptible (S) genotypes to BB. This variability highlights the potential for breeding programs to develop BB tolerant varieties. Early screening at the seedling stage is beneficial for selecting promising genotypes, which can be further evaluated thus saving resources. The resistant lines identified in the study can be utilized in future breeding programme aimed at developing BB tolerant/resistant lines.  	Comment by Dr Sitesh Chatterjee: Please delete this line.
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Lesion length (cm) 



Kanchana	Japan violet	Tulasi	Cul 90  03	Karanellu	Mullanpuncha	Aryankyama	Kuruva	Velutha cheera	Mavundi	Mundakutty	Rohini	Triveni	ADT-37-II	Kairaly	Supriya	Hraswa	Cul 12814	Cul 8759	Cul 8709	Cul 8714	Cul 8716	ASD 18	ASD 20	ASD-16	Suvarnamodan	Kargi	Rayamukthika	Sabali	Cul 90-01	Vellathondi	IET 18318 Sel 2	SRBP 4	SRBP5	AM 30-31	IVT 116	IVT 33	AM 10-5	IVT 42	CUL 1 A4-1-1	Early samba	CUL C2-2	13.629439019820424	37.026378637296489	5.248037746080354	13.031721864734294	20.590929190260663	14.052342499660966	11.912678019577468	22.321125672449309	5.6468326374354136	12.927543323016234	27.35002711014512	21.803448235166588	19.012480004711417	15.277143398077786	30.010508605838936	29.553502680131132	14.925136412454796	22.336205623223123	31.040368557896311	10.801915983030252	23.199280109071513	25.519865417637128	34.339451925988257	19.481275825166801	24.287354583857237	11.488285144312517	26.865415406599212	24.993093887008683	30.795951164128454	32.546613026894214	12.130030965846574	40.272700621021002	29.758304833079741	12.797718972863983	15.162029095943524	11.267428764317462	21.827014054942843	15.582966552009864	13.994490634811054	11.941698067807916	19.120806431977986	11.2215359910556	Accession name


Lesion length (cm)



CUL 210-22	CUL 10-1-1	CUL -90-05	JM-20-21	IVT-14	AM-10-7	AM 20-27	Monocombu 519	JM 20-8	AM 10-31	JM-10-31	CSR 3	JM 20-5	JM-20-19	MTU1010	CUL 90-02	CUL-210-25	IVT 109	Veluthanavara	Vellapuranam	Kattamodhan	Basumathi	Cheriya punja	Pundan thondi	Kandarakutty	Mattachemban	Kattamodan	Undachembu	Culture	Thovan	Thonnuran	Karuthalikkannan	Kayama	Mullanpuncha	Cherupuncha	Arampottan	Mundon	Kochuthonnuran	11.467062320215348	14.370499267537619	12.941461479168957	17.91166731541707	16.358995805590503	9.3814225287245403	9.1976294825717453	24.384862407200906	28.433008706898143	29.164451210405716	24.029358465672608	34.441576275537187	16.339858572055405	24.446213691779903	29.168084117056964	21.443441018959625	21.044367904950221	30.5822688848788	29.737221243244349	8.0216699522787032	20.459640255778083	17.372644402351732	31.400248275868204	19.773278719001262	18.752012711899425	20.973757943954269	21.724958959116048	18.142373247330081	22.3546715214618	8.2661961910323765	17.207514173904485	21.345733760285569	17.568564311976658	15.576640479530592	16.513794238935219	9.3845998052711934	31.210579585415232	15.189301050063339	Accession name 


Lesion length (cm)



Ponnaryan	English anamaika	Kuruka mix	Vellimuth	Aaithra	Panki	ISM 	Sreyas	CR 1009	Kathikannal	C0 37	Abhaya	AS017	AD137	Nuruvella	Black jasmin	Totti	Shakthi	Karivadaryan	Biryani cheera	Keeri pallem	Thukattan	Jaya	Burma black	Nazarbath	Anakayam pokkali	Kadamukundi pokkali	Mallipuram pokkali	Pallipuram pokkali	Cherivirupu	Chootupokkali	Chetiviruppu	Neeraja	16.265216939162347	15.641433278440054	11.643307183477722	22.284078467378869	28.783196810280039	14.570768723396816	1	17.428135196109775	24.783343716757408	19.455991148208451	22.358128578210643	29.142838369615127	27.744636378001857	12.661749121097291	21.89196864844568	31.870230523087265	26.88	26.191276589565135	14.250671551727184	28.090624396189728	19.998597016365906	24.434872019622908	11.066280588447349	19.982022850793069	25.727621182424226	20.995912929869824	17.119975333498829	21.54989509136033	1.53	8.9755935684627524	15.413594925714172	15.6592591070929	13.688392268200625	Accession name 


Lesion length (cm)
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