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ABSTRACT

Rice is an important crop of Pakistan and majority of people depends on this because this is either their food or source
of earning. Rice is staple food after wheat in Pakistan. The production of rice has been always more than the domestic
needs, so every year Pakistan earns a lot of credit due to exports of rice. Rice is a cereal consumed by majority of people
worldwide due to its high digestibility and fragrance. Worldwide its third important cereal on the basis of production
after wheat and maize and regarding nutritional value it is 5" important food which is rich in all important nutritional
components. Rice provides 20 percent of the world’s dietary supply. There is decline in the rice production due to its
vulnerability towards microbial diseases and abiotic agents. Rice crop is vulnerable to disease like root rot, wilt, foot rot,
nematode invasions, and bacterial blight (BLB) of rice. BLB of rice is one of the oldest diseases and attacks almost all
parts of the plant primarily the leaves. In this study, disease sample were collected from District Hafizabad, which is an
important area famous for rice cultivation since centuries. The rice diseased sample were brought to the lab of
department of plant pathology. The samples were collected during the optimum season of the disease and pathogen
was isolated on the nutrient agar media. The pathogen was identified as Xanthomonas oryzae pv. oryzae (Xoo) based on
color, shape of colony, growth rate, appearance under UV light and biochemical tests. From the available sample four
isolates were chosen for in-vitro test. These four bacterial isolates were tested against four antibiotics in the 96 well
plates. Different concentrations of antibiotics were used to the most efficient inhibitory dose. Meanwhile in the field, 12
varieties were sown in the field and these varieties were given the inoculum pressure of Xoo. Most of the genotypes of
rice were observed as susceptible to this bacterial pathogen and no one was immune. There was a mix response of the
genotypes of rice to the pathogen.
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Introduction

Rice is main food item for many people and there is estimate that half of the population of the world uses rice. With the
increase in human population there is more demand of rice production while the area under cultivation is not easy to
increase, so the farmers need to produce more yields from the available land. Most biotic factors including insect and
microbial pathogens attacked on rice crop. In the peak season more than 100 species of insect pest effect on rice crop.
The insects include a lot of variations in their mode of feeding to the crop like sucking, piercing and chewing types. Besides
the insect pests, the second very important biotic factor which acts as main hurdle to take estimated production is
microbial pathogens like bacteria, fungi and viruses. Bacterial leaf blight or Angular leaf blight is caused by Xanthomonas
oryzae pv. oryzae (Xoo). Bacterial blight affects the yield due to slow down of Photosynthesis rate and destroys the
concentration of chlorophyll in all over the plant; it can reduce the yield of crop up to 50% under favorable conditions of
disease development and in Faisalabad Dist. It was recorded up to 20-37%. A few sicknesses brought on by fungal, viral
and bacterial pathogens which pulverize yield of this cereal everywhere worldwide, bacterial leaf blight of rice is the most
crucial (Velusamy et al., 2006). The most imperative and most established known bacterial illness of rice in Asia is the
illness rooted by Xanthomonas oryzae pv. Oryzae (Hasan Naqvi et al., 2014) also, most genuine bacterial infections in a
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large portion of the rice developing districts of the world. Symptoms of BLB on Foliage become visible at tillering stage.
Appear as tiny water soaked green spots at the margins of leaves. Then these spots enlarge parallel to the veins and
become chlorotic and merge. Then necrosis starts and white to grey opaque lesions are formed (Goto, 1992; Mew et al.,
1993). After successful colony development of the pathogen in xylem vessels the bacterial cells pass to all plant parts and
it grow rapidly (Ezuka & Kaku, 2000). And super Basmati was heavily affected by epidemics of BLB in the rice growing area
(Khan et al., 2009). A lot many chemicals are used to control a lot many diseases but there are a lot many side effects of
those chemicals which are hazardous to environment (Liu, 2007). In the rice plant there are naturally occurring complex
reactions which provide first line of defense to the plants. Aggregation of some compounds in plants as phenolics is the
most helpful tool with protection mechanisms against the pathogens (Abid et al., 2008). Streptomycin and copper
oxychloride are of great worth for complete inhibition of BLB of this cereal when sprayed on diseased plants (Tagami and
mizukami, 1962; Hori, 1973). Lignins, phenolics and flavonoids are heterogenous compounds and are produced by plants.
These compounds are important in such a way to reduce illness severity. (Tiaz and Zeiger, 2002).
OBJECTIVES

I Isolation and identification of rice blight pathogen in the Hafizabad district

i In-vitro management of pathogen by using four antibiotics with four concentration levels of each

I Biochemical characterization of pathogenic isolate of BLB
Line of Action:

i To fulfil the above objectives a comprehensive survey will be conducted in the epidemic season of the BLB in the
district.
The samples will be brought to the lab. Nutrient agar will be used to as artificial growth media to culture the
pathogen.
At least twenty bacterial samples will be selected on the physical characters like color, UV characters, colony shape
as BLB
Four bacterial samples will be subjected to in-vitro antibiotics trials. The most resistant isolate to antibiotics will
be further studied in detail for biochemical characters.
Characterized BLB will be used in the pot trials to screen twelve genotypes of fine rice for resistance
These twelve varieties will be further screened in the field for leaf infectivity assay against the characterized isolate

Material and method

3.1. History of field
Transplanting of rice nursery was complete in the Plant Pathology Department, University of Agriculture Faisalabad that was
the investigational region. The farmer has judged the soil where complete the experiment the area was disease incidence
or not. The 12 different varieties of rice which were grown in the field. And complete history of field was collected from field
man. Each variety have three replications. Faisalabad during the rice growing season 2017 using RCBD design. Twelve lines
/varieties of rice were obtained from, Rice Research Institute, AARI Faisalabad, Department of Plant Pathology. Treatment
of biochemical usually decrease the rate of primary infestation of different seed borne pathogens. Sowing was done on ridge
which have sufficient moisture of standard sowing of rice. The line to line distance was maintained 76 cm while plant
distance was 25 cm. In a replication, the varieties were randomized through lottery method. At least ten plants were
maintained in each line.
Sowing Date 20-9-2017
Each variety has one row in one replication and 3 Replication was done. The Ridge Sowing Method was used and each Ridge
length was 6 feet with R*R distance 76 cm and P*P distance was 25 cm.
Collection of germplasm
In the Rice research institute Kala Shah Kaku, Lahore we collect ten to twelve commercially grown fine rice varieties. These
varieties were sown in the field, when we collect the sample than further study we bought to laboratory. We detected that
all rice genotypes were affected by Xanthomonas oryzae pv. oryzae.
Transplanting of seldged rice germplasm in field
There are total twelve genotype which selected for the experiment. In each genotype which have same distance in row to
row distance about 1.5 to 2 feet while plant to plant distance was 5 to 6 inches. And four varieties were transplanted three
replications to use the RCBD design. In all the field the people must use the better system for the better growth. In this way
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use the Natural inoculum use for crop and other factors were involved by the better yield such as fertilizer, irrigation, and
uniformity of practice and hoeing.
Infected collect the sample
Samples of the leaves which is infected by the disease bacterial blight were collected from the different locations of District
Hafizabad, Punjab which is the core area for this disease of rice.
Fifteen to twenty locations having BLB was selected for sampling.
Preparation of PDA media

Potato starch 10g /L

Agar 7.5 g/Liter

Distilled water  as require to make 1 Liter Volume

Glucose 10g/L

For Potato starch /extract

Potatoes 900g

Water 2250ml
Isolation of pathogen
The samples which are affected by disease collect the different area of Punjab just like that the District Hafiz Abad. Used the
media nutrient agar and then add distilled water 1000ml. Than continuously mixed, and then kept the flask 4 to 8 minutes
in the magnetic stirrer. Then this flask sterilized at 122°C, 16 psi pressure will autoclave in 15 to 20 minutes for media and
petri plates. Samples were cut into small square pieces with the help of a scissor disinfected with 65 to 70% Ethanol and two
time dipped in distilled water. Then plated on media (nutrient agar) working in laminar air flow chamber. For bacterial
growth, plates were placed in an incubator at 28C.
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Figurel. It is representative set of pictures of the culture of the isolated bacteria. The bacteria were cultured on the PDA.
The fig. A and B shows different isolate.
Purification and Identification
After 48 hours the pathogen purification was done by single colony transfer and was classified on available literature basis
especially and other on the basis of colony shape, formation, colony color and Xanthen production which was confirmed by
looking through UV light.
Gram staining:
The staining of gram negative and positive through the preparing a bacterial on slide with the help of loop, dry and then
fixed the flame of spirit lamp. We have treated the 40 seconds the surface of slide and then wash with iodine solution for
30 seconds and use crystal violet 0.5 % and used the 95 % of ethanol for the preparation of the media.10 % of staining was
used the 50 second for the staining of slide and then use 100X magnification under see this. We have obtained the single
cell of bacteria (Gehardt, 1981).
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KOH test
We use the KOH test for the results of gram staining. We used the slide where filled with 3% of KOH solution and missed the

bacterial mass nonstop in one minute with use pippete, loop and loop needle for this work. Loop was formed which means
that our bacteria was gram negative bacteria (Ryu, 1940).

[5-
KOH teston Xoo isolates
3
= 25
=
= =
= .
; 1.s = Seriesl
=
= 1
o.5
o
KOH + KOX-
e =iy Grame testomn Xoo isolates
4
35
S .
= 3
=
R
=
= 2
=23
-
1
o5
o
o
Grame+ Grame-—

Fig:2. Sowing of selected rice germplasm in green house
Rice sowing was done in the jars and was kept in the greenhouse. Inoculation of the purified pathogen was done on these
seedlings which was 5-6 week older. Symptom development of BLB was examined. Symptoms were confirmed by comparing
with field symptoms. Most virulent strain of the pathogen was selected for molecular studies (characterization).
Assessment of Disease
At different phases of growth and disease cycle data was noticed and was % disease incidence calculate by using the formula
given below.
PDI(%)= Number of diseased plants x100
Total number of plants inspected

Disease Rating Scale

1 Highly Resistant = Less than 1% of the leaf affected.

I Resistant = 1-10% of leaf affected.

1 Moderately Resistant = 11-20% of leaf affected.

I Susceptible = 21-50% of leaf affected.

1 Highly Susceptible = 51% or more of leaf affected.
Disease severity
Disease Severity = Number of infected leaves x 100

Total number of leaves

Agronomic Data Analysis
The following traits like Length of plant (cm), Per plant tillers number, Per plant panicle number, Length of Panicle (cm),
Panicle Weight (g), Weight of 1000 seeds, Plant Yield, Plant weight, Shoot weight, Root weight, Grain length (mm) were
recorded.
In-vitro management of pathogen of BLB
The Xanthomonas oryzae pv. oryzae was done by using various antibiotics for the In-vitro management. In this way we used
different concentration antibiotics. The solid media in the poetry plate that was used to grow the pathogen which have

41| Page

THE INTERNATIONAL JOURNAL OF BIOLOGICAL RESEARCH (TIJOBR)
ISSN Online: 2618-1444 Vol. 3(1) Jan-March. 2020., 38-55; 2020



unpolluted colonies. And chemical which apply for the pathogen was food poison. The germination of bacteria will be
delaying. The germination of bacteria which have the optical density have showed the efficiency. The chemical was
evaluated basis of OD efficacy.
Statistical Analysis
In CRD design used for the lab work and then notice the data 5% level of (ANOVA) which is used for the data analysis. In
“Statistics” Statistic software was used the test LSD to analysis the recorded data.
Results andliscussion
Plant height
When the disease was observed, it was observed as a stress in the vegetative growth of the plant which had negative
impact on the vegetative growth. Rice variety the height of the Kisan basmati was taller from all other varieties of rice.
And the Basmati 385 was the smallest in height.

Plant Height
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Basmatl Chenab PunJab Basmatl Basmatl Super Basmatl Basmatl
basmati 2000 386

Kisan Basmatl Pak
basmati 575 basmati 385 370 198

Genotypes of Rice

Fig:3. show the plant height among different varieties of rice.

Plant height is an important character in plant pathology. The plant has more plant height have more yield. In this
study/current study/this study, 12 genotypes of rice are compared for plant height. All the varieties were sown on the
same date. Fertilizer and irrigation conditions for these varieties is also same. Kisan Basmati have maximum height in these
selected genotypes. Basmati 385 has minimum height which is near to 30 cm. Chenab, basmati 386 and Basmati 198 has
medium plant height which is above 40 cm.

Randomizel Complete Block AOV Table for Plant Height

Table 1. (a)
Source DF SS MS F P
Vi 2 123.50 61.750
V2 11 1484.75 134.977 28.42 0.000
Error 22 104.50 4.750
Total 35 1712.75

Grand Mean 40.250 CV5.41
LSD AltPairwise Comparisons Test of Plangight for Variety

Table 1. (b)
Variety Mean Homogeneous Groups
Kisan basmati 53.333 A
Super basmati 46.333 B
Punjab 44.667 BC

THE INTERNATIONAL JOURNAL OF BIOLOGICAL RESEARCH (TIJOBR)
ISSN Online: 2618-1444 Vol. 3(1) Jan-March. 2020., 38-55; 2020

42 |Page



Basmati 386 43.667 BCD
Basmati 198 41.667 CDE
Basmati 575 41.333 CDE
Basmati 370 40.333 DE
Basmati 2000 40.000 DE
PS2 38.000 E
Pak basmati 32.333 F
Pak basmati 31.333 F
Chenab 30.000 F

Critical value for comparison 3.6905
Number of Tillers

No Of tillers
30 +
25 -
220
2
Z 15 -
s}
210 -
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0 |
Kisan Basmat| Pak Basmatl Chenab PunJab Basmatl Basmatl Super Basmatl Basmat|
basmati 575 basmati 385 370 198  basmati 2000 386
Genotypes

Fig: 4. Number of Tillers were higher in Basmati 386 compare to all other varieties of rice.

The number of tillers in twelve different varieties of rice are different. The maximum tiller of the variety Basmati 386. And
the other variety Basmati 385 has maximum but less than the variety of Basmati 386. But the other two varieties Kisan
basmati and PS2 has equal tiller. And the other varieties of rice which have different number of tillers but they have a
smaller difference between their number of tillers.

Randomized complete Block AOV Table for number of Tiller

Table 2. (a)
Source DF SS MS F P
V1 2 29.389 14.6944
V2 11 353.639 32.1490 9.74 0.000
Error 22 72.611 3.3005
Total 35 455.639
Grand mean 15.194 CV11.96
LSD AltPairwise Comparisons Test Noof Tiller for Variety
Table 2. (b)
Variety Mean Homogenous Group
11 24.000 A
4 18.667 B
6 15.667 BC
5 15.333 CcD
9 15.000 CcD
10 14.667 CcD
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7 14.333 CD
8 13.667 CD
2 13.333 CD
3 13.000 CD
1 12.333 D
12 12.333 D

Number of Panicles

Standard Error for Comparison 1.4834
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Fig:5. Number of Panicle were higher in Basmati 386 compare to all other vaggedf rice.
There are twelve different genotypes which names are Kisan Basmati, Basmati 575, Pak Basmati, Basmati 385, Chenab,
Punjab, Basmati 370, Basmati 198, Super basmati, Basmati 2000, Basmati 386 and PS2. These different genotypes which
have different panicles numbers. The larger numbers of genotype Basmati 386 which have twenty-four number of
panicles. And the lower number of panicles of the genotype Pak Basmati which have minimum number of panicles. Four
genotypes have same number of panicles which have twelve. Other three genotypes just like that Kisan basmati, basmati
575 and Chenab have same number of panicles. One has Basmati 385 has seventeen number of panicles. And the last

genotype PS2 have eleven number of panicles.
Randomized Complete 8tk AOV for Number of Panicle

Table 3. (a)
Source DF SS MS F P
Vi 2 15.722 7.8611
V2 11 440.306 40.0278 6.25 0.0001
Error 22 140.944 6.4066
Total 35 596.972

Grand Mean 13.472

LSD AlPairwise Comparisons Test of Number of Raeai

Cv 18.79

Table 3. (b)

Variety Mean Homogeneous Group
11 23.333 A

4 16.667 B

9 14.333 BC

1 13.333 BC

2 13.333 BC

5 13.333 BC

7 12.000 CD
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8 12.000 CcD
10 12.000 CcD
6 12.000 CcD
12 10.333 CD
3 9.000 D

Standard Error for Comparisons 2.0667
Panicle length
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Fig:6. The panicle length of variety kisan basmati is higher than the other varieties of rice. And the smaller panicle length
of variety basmati 2000 which have 6cm in length. There are four genotype such as Basmati 575, Pak Basmati, Basmati
198 and PS 2 have same length of panicle have Equal to 9 cm. The genotype Chenab which have near the 10 cm. The two

genotype Basmati 85 and basmati 370 have 7 cm in length.
Randomized Complete Block AOV Table for Panicle Length

Table 4. (a)
Source DF SS MS F P
Vi 2 86.722 43.3611
V2 11 71.222 6.4747 13.42 0.0000
Error 22 10.611 0.4823
Total 35 168.556
Grand Mean 8.3889 Cv 8.28

LSD AlPairwise Comparisons Test of Panicle Length for Variety

Table 4 (b)
Variety Mean Homogeneous Group
1 11.333 A
5 9.667 B
2 9.333 B
3 9.333 B
8 9.000 B
12 9.000 B
7.667 C
7 7.667 C
9 7.333 C
11 7.333 C
6 7.000 CD
10 6.000 D
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Standard Error for Comparison 0.5671

Yield per Plant in grams
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Fig:7. Yield of variety basmati 386 is greater than the other two varieties of rice Chenab and Punjab. But the less yield of
variety Pak basmati as compare to varieties kisan basmati and basmati 2000. The highest yield rate of the genotype
Basmati 386 which have 20 grams per plant. The lowest yield rate in twelve genotype has the genotype Pak Basmati less
than 5 grams per plant. Three genotypes have same yield such as 11 grams per plant name as Basmati 575, Basmati 385
and Basmati 198. The genotype PS 2 has greater than the Genotype basmati 575and less than the genotype Punjab.

Randomized Complete Block AOV Table for Yield per Plant

Table 5 (a)
Source DF SS MS F P
Vi 2 0.588 0.2941
V2 11 849.242 77.2038 493.02 0.0000
Error 22 3.445 0.1566
Total 35 853.275
Grand Mean 10.468 Cv3.78

LSD AfPairwise Comparisons Test of Yigtgbr Plant

Table 5 (b)
Variety Mean Homogeneous Group
11 20.787 A
6 15.250 B
5 14.213 C
12 12.413 D
8 11.463 E
4 11.333 EF
2 10.773 F
7 9.487 G
9 7.487 H
1 5.133 I
10 4.743 I
3 2.530 J

Standard Error for Comparison 0.3231

Panicle Weight
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Panicle weight
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Fig8. In this figure show the lower weight of the varieties kisan basmati and super basmati. And higher weight of the
variety Chenab. Basmati 370 and basmati 198 was lower weight of the Chenab but higher weight as compare to Punjab.
The panicle weight is also in gram. The highest weight of panicle in genotype Chenab which is equal to 2.1 gram. The
smaller weight of genotype Kisan basmati which have 0.5 gram.

Randomized Complete Block AOV Table for Panicle Weight

Table 6 (a)
Source DF SS MS F P
Vi 2 0.02567 0.01284
V2 11 7.54102 0.68555 119.83 0.0000
Error 22 0.12586 0.00572
Total 35 7.69256
Grand Mean 1.2011 CVv6.30

LSD AfPairwise Test of Panicle Weight

Table 6 (b)
Variety Mean Homogeneous Group
5 2.0633 A
7 1.8267 B
8 1.7567 B
6 1.4067 C
12 1.2167 D
2 1.1667 D
11 1.0333 E
10 1.0067 E
4 0.9067 EF
3 0.8533 F
9 0.6200 G
1 0.5567 G

Standard Error for Comparison 0.0618

Plant Fresh Weight
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357 Plant Fresh weight
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Fig9. The figure that the higher weight of the variety basmati 2000 and lower of the variety Punjab. The two varieties,
kisan basmati and basmati 575 have equal weight. The other genotype such as Punjab and basmati 370 have a smaller
yield difference. They have 15 to 17 grams. In these twelve genotypes the five genotypes have the greater than 20 grams
but other seven genotype which have less than the 20-gram weight.

Randomized Complete Block AOV Table for Yield per Plant

Table 7 (a)
Source DF SS MS F P
Vi 2 0.588 0.2941
V2 11 849.242 77.2038 493.02 0.0000
Error 22 3.445 0.1566
Total 35 853.275

Grand Mean 10.468

LSD AlPairwise Comparisons Test of Yigldr Plant

Cv3.78

Table 7 (b)

Variety Mean Homogeneous Group
11 20.787 A
6 15.250 B
5 14.213 C
12 12.413 D
8 11.463 E
4 11.333 EF
2 10.773 F
7 9.487 G
9 7.487 H
1 5.133 I
10 4.743 I
3 2.530 J

Standard Error for Comparison 0.3231

Shoot Weight:
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Fig:10. In this figure the variety of rice kisan basmati was greater weight and the variety Punjab was smaller weight as
compare to basmati 370 and basmati 198. All the genotypes have different shoot weight. Four genotype which have the
greater than 12-gram weight. But the other eight genotypes have the less than 12-gram shoot weight. In this way we have

come to know all the genotype have not the same weight.
Randomized Complete Block AQV for Shoot Weight

Table 8 (a)
Source DF SS MS F P
Vi 2 2.672 1.3358
V2 11 158.894 14.4449 92.68 0.0000
Error 22 3.429 0.1559
Total 35 164.994

Grand Mean 11.249

Cv3.51

LSD AfPairwise Cmparisons Test of Shoot Weight

Table 8 (b)
Variety Mean Homogeneous Group
1 15.387 A
2 13.787 B
10 13.147 BC
12.803 C
9 11.680 D
11 11.110 DE
5 10.753 E
12 1.450 E
3 9.727 F
7 9.087 FG
8 9.050 G
6 8.013 H

Standard Error for Comparison 0.3224

Root Weight
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Figd1. The root weight of variety pak basmati was less as compare to the variety’s basmati 386 and ps 2. And higher
weight of root of rice variety basmati 575. The two genotype such as Basmati 386 and Ps 2 have same root weight. Their
root weight is equal to 1.1 gram. The other two genotype Basmati 370 and super basmati have also the same root weight
and their root weight is near the 1.5 gram.

Randomized Complete Block AOV for Root Weight

Table 9. (a)
Source DF SS MS F P
Vi 2 0.45905 0.22952
V2 11 3.32734 0.30249 7.40 0.0000
Error 22 0.89948 0.04089
Total 35 4.68587

Grand Mean 1.4475 CV 13.97

LSD All-Pairwise Comparisons Test of Root Weight

Table 9 (b)
Variety Mean Homogeneous Group
2 2.0333 A
4 1.9367 A
5 1.6667 AB
10 1.6200 AB
9 1.4800
7 1.4767
6 1.3333 BC
1 1.2833 BC
8 1.2367 C
11 1.1233 C
12 1.1200 D
3 1.0600 E

Standard Error for Comparison 0.1651

Grain length

THE INTERNATIONAL JOURNAL OF BIOLOGICAL RESEARCH (TIJOBR)
ISSN Online: 2618-1444 Vol. 3(1) Jan-March. 2020., 38-55; 2020

50| Page




Grain length
4.5 -
4 -
3.5
3 .
2.5
2 7 B Series1
1.5
1 .
0.5 -
0 .
Kisan Basmatl Pak Basmatl Chenab Punjab Basmatl Basmatl Super Basmatl Basmatl
basmati 575 basmati 385 370 198 basmati 2000 386

Figd2. The grain length is greater kisan basmati as compare to the variety basmati 575. And the smaller grain length of
the varieties pak basmati, Punjab and basmati 2000 as compare the other varieties of rice.
Randomized Complete Block AOV Table for Grain Length

Table 10. (a)
Source DF SS MS F P
V1 2 0.01389 0.00694
V2 11 7.88889 0.71717 8.67 0.0000
Error 22 1.81944 0.08270
Total 35 9.72222
Grand Mean 2.7778 CV 10.35
LSD AfPairwise Test of Grain Length
Table 10 (b)
Variety Mean Homogeneous Groups
1 3.8333 A
2 3.3333 B
5 3.0000 BC
4 2.8333 C
8 2.8333 C
9 2.8333 C
12 2.8333 C
7 2.6667 C
11 2.6667 C
3 2.1667 D
6 2.1667 D
10 2.1667 D

Standard Error for Comparisons 0.2348
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Fig:13. This was the reading of 96 wheels plate using antibiotic ampicillin. In these four bacteria and each bacterium has
two replicate We use the different doses of antibiotic Ampicillin such as 100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml,
6.25mg/ml and 3.12mg/ml. When we use the antibiotic has 100mg/ml of four different bacteria than we see that the third
bacteria have shown the 100% resistance against bacteria. The first and second bacteria show the 80 to 90% resistance
and the last bacteria show the less than 80% resistance. When we use the 50mg/ml dose than see that the fourth bacteria
show the above 80% resistance. The third bacteria have equal to 80 resistances. And the other two bacteria have 60 to
70% resistance. In the comparison of 100 and 50mg/ml dose have approximately same result.

= In-vitro test of Kanamycin on Xoo
100 -
80
= 100 mg/ml
_§ 60 = 50mg/ml
=2 = 25mg/ml
e:‘: 40 = 12.5mg/ml
m6.25mg/ml
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-20
Isolates of Xoo
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The third dose 25mg/ml dose has shown the 55 to 65% resistance. Then this dose will also affect for this. The other two
dose 12.5 and 6.25mg/ml have the low resistance above three doses but the greater affect show against the 3.12mg/ml
dose.

Figd4. This was the reading of 96 wheels plate using antibiotic kanamycin. In these four bacteria and each bacterium has
two replicates. In this we have also used the six different doses which have different quantity. These are 100mg/ml,
50mg/ml, 25mg/ml, 12.5mg/ml, 6.25mg/ml and 3.12mg/ml. In this way the first four doses of antibiotic which have
approximately same result. If one has greater in 100mg/ml than the other show same result in the dose 50mg/ml. So,
these four have the same result show. We use the 100mg/ml, 50mg/ml, 25mg/ml or 12.5mg/ml than they have the same
result show. The 6.25mg/ml have shown the resistance against bacteria

have 20 to 55%. And the 3.12mg/ml have shown the smaller resistance.

penicillin
120 In-vitro test of Penicillinon Xoo
100 -
80
g ® 100 mg/ml
= = 50mg/ml
S 60 o
= m25mg/ml
2 ®12.5mg/ml
40
m6.25mg/ml
m 3.12mg/mi
20
0 .
Bac1 Bac2 Bac3 Bac4
Isolate of xoo

Figl5. This was the reading of 96 wheels plate using antibiotic penicillin. In these four bacteria and each bacterium has
two replicates. There are six doses 100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml, 6.25mg/ml and 3.12mg/ml. In this we see
that the 100mg/ml have the 90% resistance against disease. The other two doses 50 and 25mg/ml have shown the 50 to
against other doses. The dose 6.25and 3.12mg/ml have approximately same resistance. 80% resistance against disease.
The other three doses have the less than resistance

Streptomycin
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120 4 In-vitro test of Streptomycin on Xoo
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Fig16. This was the reading of 96 wheels plate using antibiotic streptomycin. In these four bacteria and each bacterium
has two replicates. The different six doses 100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml, 6.25mg/ml and 3.12mg/ml. In this
antibiotic the first dose 100mg/ml have shown the 70 to 90% resistance. The other two 50 and 25mg/ml have shown the
equal resistance against disease which is equal to 60 to 75%. The dose 12.5mg/ml have shown the 40 to 60% resistance.
And the other two doses 6.25 and 3.12mg/ml have 5 to 25% resistance. In this way we known that the first four doses
have the same result show.

Biochemical Tst for confirmation of Xanthomonas:
The four isolates were identified on the basis of confirmation tests. KOH test and Gram staining was done to identify the

response of these bacteria. Out of four isolates 3 were KOH positive while one sample was KOH negative.

4 _ _ N\
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Figl7. The response of 12 genotypes of the rice is shown here. These genotypes were exposed to natural inoculum of Xoo
and there were no immune or highly resistant genotype against this pathogen. There were 2 genotypes which were
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resistant to this pathogen while six genotypes were susceptible or moderately susceptible. Four genotypes were highly
susceptible against this pathogen.

Tabi1l
Sr No: Name of genotype | Collected from Response againstoo
1 Kisan Basmati Rice Research Institute Kala Shah Kaku Susceptible
2 Basmati 575 Rice Research Institute Kala Shah Kaku Susceptible
3 Pak Basmati Rice Research Institute Kala Shah Kaku Susceptible
4 Basmati 385 Rice Research Institute Kala Shah Kaku Highly Susceptible
5 Chenab Rice Research Institute Kala Shah Kaku Highly Susceptible
6 Punjab Rice Research Institute Kala Shah Kaku Highly Susceptible
7 Basmati 370 Rice Research Institute Kala Shah Kaku Highly Susceptible
8 Basmati 198 Rice Research Institute Kala Shah Kaku Moderately resistant
9 Super Basmati Rice Research Institute Kala Shah Kaku Moderately resistant
10 Basmati 2000 Rice Research Institute Kala Shah Kaku Moderately Susceptible
11 Basmati 386 Rice Research Institute Kala Shah Kaku Moderately Susceptible
12 PS2 Rice Research Institute Kala Shah Kaku Moderately Susceptible

These 12 genotypes were collected from the Rice Research Institute Kala Shah Kaku as the nursery of the plant which was
of 5-6-week-old. These rice nurseries were transplanted immediately on arrival in the field. Three replicates were made
for RCBD design sowing in the field. The sowing was done in the flooded field with the help of Mr. Afzal the field man. The
natural inoculum of Xoo is available in the field which was used here. The name of these genotypes was Kisan Basmati,
Basmati 575, Pak Basmati, Basmati 385, Chenab, Punjab, Basmati 370, Basmati 198, Super Basmati, Basmati 2000, Basmati

386 and Basmati PS2.
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