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The development of mungbean for broad spectrum resistance to Cercospora
leaf spot (CLS) and powdery mildew (PM) is necessary and can be achieved using the
marker-assisted gene pyramiding method. The objectives of this study were to
1) quantify the recurrent parent genome (RPG) recovery in crosses between KING and
SUPER5, and between H3 and SUPER5, using simple sequence repeat (SSR) and
expressed sequence tag-simple sequence repeat (EST-SSR) markers, 2) pyramid CLS
and PM resistance genes into high yielding mungbean variety/line KING and H3 through
marker-assisted backcrossing (MABC), and 3) evaluate backcross progenies for CLS and
PM resistance and compare them with their parents and check cv. CN72. The first
experiment was carried out to identify the polymorphic markers between parents using
160 SSR and EST-SSR markers, which covered 11 mungbean chromosomes. The
polymorphic markers were used to select backcross progenies with high RPG recovery.
Among these, six polymorphic markers were linked to domestication related traits. As
a result, 27 (16.9%) and 23 (14.4%) SSR and EST-SSR markers were found to be
polymorphic between KING and SUPER5, and H3 and SUPER5, respectively. Four
pyramided BC,F; progenies of each population with high RPG recovery ranging from
87.2-97.8% were further used to produce BCsF; seeds. In the second experiment, six
markers associated with CLS and PM resistance genes were used for foreground
selection to transfer the triple resistance genes (one CLS resistance gene and 2 PM
resistance genes) into the recurrent parents KING and H3. While 27 and 23 polymorphic
markers in KING and SUPER5, and H3 and SUPER5 populations, respectively, from the
first experiment were used for background selection. When CLS resistance was
evaluated using detached leaf assay, the BC,F; progenies of the two populations
possessing all resistance genes showed the resistant response against all isolates of
CLS. The resistant BC,F; progenies with high RPG recovery, K9-10 (94.7%), K171-448
(88.4%), K147-335 (87.5%), and K9-17 (87.2%) in the KING and SUPER5 population, and
H207-519 (97.8%), H210-533 (97.8%), H218-536 (93.3%), and H218-537 (92.1%) in the
H3 and SUPER5 population, were further used to produce BCsF; seeds. When assessed



for PM resistance under field conditions, we found that backcross progenies with
resistance genes could withstand PM more when compared with their recurrent
parents and check cv. CN72. In a cross of KING (recurrent parent) and SUPER5 (donor
parent), the pyramided BC,F; progenies with marker combinations linked to both PM
resistance genes including 185420 + 142PL222, and 127R565 were more resistant to PM
than KING and check cv. CN72. Moreover, most of the pyramided progenies produced
higher yield per plant than KING because of their superior pods per plant, clusters per
plant, and branches per plant. This study revealed the usefulness of marker-assisted
selection (MAS) to accelerate backcrossing, and the pyramided BC progenies had a
potential to be developed into new CLS and PM resistant varieties via marker-assisted
backcross breeding or be used as potential CLS and PM resistance sources in

mungbean breeding programs.

School of Crop Production Technology Student’s Signature kethialee Siwapithakpong
Academic Year 2022 Advisor’s Signature Brois Rlisha Teotnd,




	04Acknowlegedment.pdf
	ACKNOWLEDGEMENT

	05Content.pdf
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF ABBREVIATIONS

	06Ch1.pdf
	1.1 Significance of this study
	1.2 Research objectives
	1.2.1  To assess the genetic background of the recurrent parent and donor line using SSR and EST-SSRs markers distributed throughout the mungbean genome and select the markers showing polymorphisms between both parents to be used in marker-assisted ba...
	1.2.2  To pyramid a CLS resistance gene and 2 PM resistance genes into the high yielding mungbean variety/line (KING and H3) through marker assisted backcross breeding and bioassay.
	1.2.3 To compare levels of resistance to CLS and PM diseases between selected backcross progenies, and  their recurrent and donor parents.

	1.3 Research hypotheses
	1.3.1   The polymorphic markers between parents that are not associated with CLS and PM resistance genes can be used  for  background selection.
	1.3.2 The pyramided progenies selected by marker-assisted background selection to have high RPG recovery may have similar yield to their recurrent parents.
	1.3.3   The pyramid lines selected through marker-assisted foreground selection may show higher levels of disease resistance to CLS and PM or exhibit board-spectrum resistance.

	1.4 Research scope
	1.5 References

	07Ch2.pdf
	2.2.1  Mungbean yellow mosaic virus (MYMV)
	2.2.2  Cercospora leaf spot (CLS)
	2.2.3  Powdery mildew (PM)
	2.3 Sources of CLS and PM resistance
	2.4 Breeding for disease resistance
	2.4.1  Conventional breeding methods
	2.4.1.1  Pedigree selection
	2.4.1.2  Backcross breeding
	2.4.1.3  Gene pyramiding
	2.4.2  Biotechnological methods
	2.4.2.1  Genetic engineering
	2.4.2.2  Genome editing
	2.4.2.3  Molecular marker-assisted breeding (MAB)
	2.4.2.3.1  Marker-assisted backcrossing (MABC)
	2.4.2.3.2  Marker-assisted gene pyramiding (MAGP)

	2.5 References

	08Ch3.pdf
	CHAPTER 3
	3.1 Abstract
	3.2 Introduction
	3.3 Materials and methods
	3.3.1  Plant materials
	3.3.2  DNA isolation and PCR amplification
	3.3.3  SSR and EST-SSR analysis
	3.3.4  Data scoring and analysis

	3.4 Results
	3.4.1  Identification of polymorphic markers for background selection
	3.4.2  Genetic analysis of backcross progenies derived from KING ×    SUPER5 cross
	3.4.3  Genetic analysis of backcross progenies derived from H3 × SUPER5 cross

	3.5 Discussion
	3.6 Conclusion
	3.7 References


	09Ch4.pdf
	CHAPTER 4
	4.1 Abstract
	4.2 Introduction
	4.3 Materials and Methods
	4.3.1 Plant materials and breeding scheme
	4.3.2 DNA extraction and PCR amplification
	4.3.3 Foreground and background selection
	4.3.4 CLS evaluation through detached leaf assay
	4.3.5 Evaluation of PM resistance in BC2F1 under field condition

	4.4 Results
	4.4.1 Pyramiding CLS and PM resistance genes into KING and H3 mungbean variety/line through MABB
	4.4.2 Foreground and background selection in BC1F1
	4.4.3 Foreground and background selection in BC2F1
	4.4.4 Evaluation of PM resistance in BC2F1 under field condition

	4.5 Discussion
	4.6 Conclusion
	4.7 References



