DETERMINATION OF GENE CONTROLLING AROMA (badh2) AND LEL
EVALUATION OF BACTERIAL BLIGHT RESISTANCE (xa5) .
OF RICE IN F2 DERIVED POPULATION

EDELYN MARBIL GALINGAN

An Undergraduate Thesis Submitted to the Faculty of the Department of Crop
Science, College of Agriculture, Central Luzon State University,
Science City of Mufioz, Nueva Ecija, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN AGRICULTURE
(Crop Science - Agronomy)

JANUARY 2020



ACCEPTANCE SHEET

This undergraduate thesis entitled “DETERMINATION OF GENE
CONTROLLING AROMA (badh2) AND EVALUATION OF BACTERIAL
BLIGHT RESISTANCE (xa5) OF RICE IN F2 DERIVED POPULATION”,
prep:flred and submitted by EDELYN M. GALINGAN, in partial fulfillment of the
requirements for the degree of BACHELOR OF SCIENCE IN AGRICULTURE
(CROP SCIENCE — AGRONOMY), is hereby accepted:

I’y
MARCI :

AL A. GONZALES, M.Sc. FRODIE P. WAING, M.Sc.

Adviser o-Adviser

01-23-2¢c20 pl~-13 72000

Date Signed Date Signed

%\ Lot ‘wa- /_Mﬁ—ﬁ'ﬁb
JOHN DAVE C. AQUINO, M.Sec. ACE MUGSSY L. AGUSTIN, M.Sc.

Critic Department Research Coordinator

ol 232000 0l- 24 - 2010

Date Signed Date Signed

Accepted as partial fulfillment of the requirements for the degree of
BACHELOR OF SCIENCE IN AGRICULTURE (CROP SCIENCE -
AGRONOMY):

MARIALU

ON, Ph.D.

Colleg# Research Coordinator
N L) ol-24 ~2020
Date Signed Date Signed
¢
ARIEL TAL, Ph.D.
Dean, College of Agriculture
Jan 27,

Date Signed

1l



BIOGRAPHICAL SKETCH

Edelyn M. Galingan was born on February 1,1999 in San Jacinto, Victoria,
Tarlac. She was the eldest child of Mr. Joselito B. Galingan and Mrs. Erly M. Galinagan.
She has a brother named Joselito B. Galingan Jr. that was recently graduated in Junior
High School and now was in his Senior High School.

She finished her elementary education in San Jacinto Elementary School and
her secondary education in Victoria National High School-Main. In year 2015, she was
admitted m Central Luzon State University, Science City of Mufioz, Nueva Ecija under
the course Bachelor of Science in Agriculture. In her second year in college, year 2017,
she graduated with the Certificate in Agriculture Science. In the same year, she passed
the interview held for the aspiring Crop Science Major specializing in Agronomy. She
was also engaged in Society of Crop Science Majors, a college-based organization, where
she found a family away from home. From the time being, when the author was
completing her Bachelor’s Degree, she stayed in Ladies dorm 6, Sampaguita Residence

Hall for 5 years.

11



ACKNOWLEDGEMENT

The author was sincerely wanted to extend her deepest and profound gratitude
to the following persons and institutions that have provided their assistance and guidance
for the completion of this thesis.

To the Philippine Rice Research Institute, Maligaya branch, for accepting her as
one of the thesis students and providing her necessary materials and workplace 1n
completion of this study.

To her adviser, Mr. Marcial A. Gonzales, for his knowledgeable advised,
encouragement and significant contribution in this study.

To her Co-Adviser, Mr. Froddie P. Waing, for his guidance, patience,
knowledge, advised and generosity that he willingly shared to the author.

To her Critic, Mr. John Dave C. Aquno, for his encouragement, ideas and
constructive criticism for the betterment of this paper.

Likewise, to Ate Jelyn Manangkil, for her guidance and knowledge shared
throughout the completion of the study, encouragement for the times the author needed it
the most, and for her innermost time instead of using it to rest. Also, to Ate Abi Meman,
for her patience, concerns and assistance that she provided to the author. The author is
grateful that she has known both of them not only because they contributed a lot in this
study but also, to the delightful company they have provided her.

To the college dean, Dr. Ariel A. Mactal, for his motivation and concern for the
success of the author. To all the faculty members under the Department of Crop Science,

if it were not for them, this paper would have never materialized.

v



To Ate Eva and Ate Presy for assisting the author in its laboratory works, also
to Kuya Marlon, Ate Este, Kuya Ompong, Ate Noimie, Kuya Jerry, Kuya Josua and
Kuya Hermy for helping the author to gather the necessary data for this study. The
completion of this study is not visibe up until now without their expertise.

To her parents, Mr. Joselito B. Galingan and Mrs. Erly M. Galingan, to her
brother Joselito M. Galingan Jr., and to her dorm manager, Ms. Melinda Fallurin for their
unending love and supports. The author is grateful to have them because without their
prayers and supports financially and emotionally, the completion of this is not been
possible.

To her closest friends, Heron, Reyniel, Allen and Anna Rose, to her SQUAD,
that even they choose different majors where they seldom see each other, they make time
if the author nceds their help. And to Mr. John Paul Navarrete, the author would like to
extend her deepest thanks to this person for always nagging for the betterment of the
author, for the company, though the author doesn’t have other choice because he is the
only classmate she has, and for his support- morally, financially and physically
throughout the completion of this study. To her brothers and sisters in Society of Crop
Science Majors (SCSM) for the moral supports and concerns to the author.

To her former roommates, Ate Ange, Reizle and Ate Kelly, for always
motivating the author and to her current roommates, for providing her a family away
from home.

Above all, the author would like to give a deepest, profound and unending

gratitude to the Lord for His grace. For providing her the wisdom she needs, the guidance



she asked and the success she prayed for upon the completion of this study and to her

everyday life.

This work 1s dedicated to all above mentioned names and institutions who have

put an effort in any ways which helps the author to complete this study.

Vi



TABLE OF CONTENTS

TITLE 1X

ACCEPTANCE SHEET

BIOGRAHICAL SKETCH 111

ACKNOWLEDGEMENT v
LIST OF TABLES 1X

LIST OF FIGURES

LIST OF APPENDIX TABLES X1

LIST OF APPENDIX FIGURES xil
ABSTRACT X1ii

INTRODUCTION

.

Background of the study
Statement of the Problem
Significance of the Study
Objectives of the Study

Time and Place of the Study
Scope and Limitation of the Study

(USIRUA IO IR SRS

REVIEW OF RELATED LITERATURE

I

The Rice Plant

Aromatic Rice

2-Acetyl-Pyrroline

Molecular Markers

Betaine Aldehyde Dehydrogenase2
R-gene xa5 against Bacterial Leaf Blight
Plant Phenotyping for Crop Improvement
Inbreeding Depression

Vo~ - BN s e NV I

METHODOLOGY

[e—
[u—

Plant Materials . : . 1
Generation of F1 seeds through hybridization and assembly of F2 derived population12

Cultivation of F2 derived population 13

Vil



Raising of Seedlings

13
Trar}s_planting of seedlings 13
Fertilizer application, water management and pest control 13
Molecular characterization of (badh2) and (xa5) 14
Collection of Leaf Sample 14
Total genomic DNA Extraction 14
DNA quantification and quality check 15
DNA Amplification 15
Gel electrophoresis 16
Screening for bacterial leaf blight resistance 16
Data Gathered 17
Molecular Data 17
Bacterial Blight Screening Data 17
Agronomic Parameters 18
RESULTS AND DISCUSSION 19
Generation of Fy seeds through hybridization 19
Allele sceific amlification of parentals and Fy hybrids 19
Presence of target genes for aroma and BLB in F, population 22
Reaction Bacterial Leaf Bligth of F» derived poulation 27
Chi-Square Test of the Crosses NSIC Rc222 and MS16, and NSIC Rc222 and Pandan
for badh2 and xa5 31
Morpho-agronomic parameters of Fa derived lines 33
SUMMARRY, CONCLUSION AND RECOMMENDATION 39
LITERATURE CITED 43

APPENDICES 48

Viil



TABLE

LIST OF TABLES

Classification of resistance to BLB based on lesion length

List of lines scored positive in aroma (badh2) and R-gene
(xa5) from the cross between Rc222 and MS16

List of lines scored positive in aroma (badh2) and R-gene
(xa5) from the cross between Rc222 and Pandan

Morho-agronomic Parameters of F» Selected lines derived
from the cross NSIC Rc222 and MS16

Morpho-agronomic parameters of F» selected lines derived
from the cross NSIC Re222 and Pandan.

X

PAGE

17

23

24

34

37



FIGURE

1

2

LIST OF FIGURES

Parent material used in the study

PCR amplification of badh2 gene from parentals and generated
Fy plants

PCR amplification of xa5 R-gene from parentals and generated
F1 plants.

True Fi plants derived from the crosses NSIC Rc222 and
MS16, and NSIC Rc222 and Pandan based on genotyping

PCR amplification of badh2 and xa5 gene in selected F»

population generated from cross between NSIC Re¢222 and
MS16

PCR amplification of badh2? gene and xa5 in selected Fa
population generated from cross between NSIC Rc222 and
Pandan.

Clip-inoculated population 45 days after sowing. Leaf lesion
caused by bacterial leaf blight 14 days after inoculation.

Morphological scoring of F selected lines derived from the
cross Rc222 and MS16 based on genotyping through BLB
virulence assay

Morphological scoring of F» selected lines derived from the
cross Rc222 and Pandan based on genotyping through BLB
virulence assay

PAGE

11

20

21

22

23

24

28

29

30



LIST OF APPENDIX TABLES

APPENDIX TABLE

10

11

12

13

14

Primer name, sequence, size, target gene and source

PCR cocktail mix for badh?

PCR cocktail mix for xa$

PCR conditions for badh2 genotyping
PCR conditions for xa5 genotyping
Polyacrylamide gel components.

Molecular and Morphological scoring of F, derived
population from the cross Rc222 and MS16 through
genotyping and BLB phatotyping.

Molecular and Morphological scoring of F» derived
population from the cross Rc222 and MS16 through
genotyping and BLB phatotyping

Chi-Square Test of the cross Rc222 and MS16 for aroma
gene

Chi-Square Test of the cross Rc222 and Pandan for the aroma
gene (badh?2)

Chi-Square Test of the cross Rc222 and MSI16 for the
bacterial leaf blight resistance gene (xa5)

Chi-Square Test of the cross Rc222 and MS16 for the
phenotypic expression of bacterial leaf blight resistance gene
(xal)

Chi-Square Test of the cross Rc222 and Pandan for the
bacterial leaf blight resistance gene (badh?2)

Chi-Square Test of the cross Rc222 and Pandan for the
phenotypic expression of bacterial leaf blight resistance gene

(xal)

X1

PAGE

49

49

50

50

51

51

52

53

54

54

55

55

55

56



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

1

10

11

12

Raw grains of NSIC R¢222, MS16 and F, plant from the
cross NSIC Re¢222 and MS16

Dehulled grains of NSIC Re222, MS16 and F, plant from the
cross NSIC Re222 and MS16

Raw grams of NSIC Rc222, Pandan and F plant from the
cross NSIC Rc222 and Pandan

Dehulled grains of NSIC Rc222, Pandan and F; plant from
the cross NSIC Rc222 and Pandan

Panicle of parent lines and F; plant from the cross between
NSIC Re222 and MS16, NSIC Rc222, MS16, NSIC Re222 x
MS16

Panicle of parent lines and F plant from the cross between
NSIC Rc222 and Pandan, NSIC Re¢222, Pandan, NSIC Rc222

x Pandan

F» population derived from the cross Rc222 and MSI16 at
vegetative stage

F, population derived from the cross Rc222 and Pandan at
vegetative stage

DNA extraction, plant samples, aqueous phase (top phase)
pipetted into a new 1.5 mL microcentrifuge tube, and DNA
pellets

PCR amplification and loading of PCR products

Subculturing of Xoo (PX079), Bacterial suspension, and clip-
inoculation of bacterial suspension in F2 population

Data gathering, BLB Scoring, and plant height measurement

X11

PAGE

57

57

58

58

59

59

60

60

61

61

62

63



ABSTRACT

- GALINGAN, EDELYN M., Department of Crop Science, College of
Ag.rl.cullture, Central Luzon State University, Science City of Mufioz, Nueva Ecija,
Philippines, January 2020, DETERMINATION OF GENE CONTROLING

AROMA (badhZ) AND EVALUATION OF BACTERIAL BLIGHT RESISTANCE
(xa5) OF RICE IN F2 DERIVED POPULATION

Adviser: MARCIAL A. GONZALES, M.Sc.
Co-Adviser: FRODIE P. WAING, M.Sc.

Aromatic rice varietics constitute a small but special group of rice and demand a
premium price in local and international market. However, they are often characterized
for having undesirable agronomic characteristics. This study was conducted to identify
and select breeding lines with aroma (badh2) and resistance to bacterial blight (xa5)
through genotyping and phenotyping. The F» population derived from the crosses NSIC
Rc222 x MS16 and NSIC Rc222 x Pandan were used in the study. The result of Chi-
square analysis for aroma and R-gene xa3 inheritance in both crosses did not correspond
with the expected 1:2:1 Mendelian ratio for a single recessive gene. This prove the recent
studies for aroma gene, which suggest that due to the difference of materials used in the
study while interaction with the environment is a possible reason to the segregation
distortion of R-gene xa5. A total of 17 and 42 plants from the cross between Rc222 x
MS16 and Rc222 x Pandan respectively, were identified to both badh2 and xa5 genes,
and resistant against bacterial leaf blight were selected. From this, lines that were selected
can be subject into further evaluation immediately, reducing the time utilized in selection
process of the breeding programme.

Keywords: Aromatic rice; bacterial leaf blight; betaine aldehyde dehydrogenase2 (badh2)
gene; R-gene xal
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