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Abstract

Fourteen accessions of soybean collected from different geographic regions in North
Thailand and seven released cultivars were analyzed for allele size profiling at 9 simple sequence repegg
(SSR) loci. Morphological characters were also characterized in the experimentai field, The SSR oef
produced an average of 4.7 alleles with mean gene diversity of 0.67. Cluster analysis of allelic frequencieg}
by the UPGMA method clearly separated landraces (Thua Nao) which were collected at a hill tribe village
and released cultivars, SK1 and SK2. from the others. The accessions collected from Mae Hong Son!
Province and released cultivar SIS formed a singie cluster. This group share a common 55R allele.
released cultivars CM60 and SJT4 were closely related 1o accessions collected from Mae Chaem Districy
Chiang Mai Province, and these refationship due mainly to their similarity in morphological traits, Tha
results obtained from SSR analysis and morphological data indicated that most accessions are close 1o the
cultivars released in this area. viz. $12. SJ4. 5J5 and CM60. The native accessions are quite different from
the remaining accessions and cultivars. The similarity of most accessions to SJ2. SJ4 and SJ3 indicared
that the accessions were the cultivars refeased in this area themselves or the mixtures of the cultivars and
landraces. In addition. there is a possibility that these accessions were either the derivatives from natural
hyvbridization between the landraces and the reieased cultivars. or the advanced breeding lines/cultivars

from unknown sources,
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Glufosinate-Resistant Soybean :
Biochemical Basis and Negative Cross-Resistance

Tosapon Pornprom and Peerasak Srinives _
Department of Agronomy, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen Campus,

Nakhon Pathom 73140

Objective _ ‘ _
The specific objectives were to evaluate the difference in glufosinate tolerance

of 16 soybean cultivars and breeding lines, to determine ammonia accumulation by
genotypes with contrasting response to glufosinate to provide biochemical basis of the
difference, and to determine their cross-resistance to other herbicides.

Methods .
1. Treating glufosinate herbicide on 16 soybean cultivars and record their

growth response at the whole plant and cell levels.
2. Conduct ammonia accumulation test after treating of the herbicide.
3. Determine cross-resistance of the soybean genotypes to the other herbicides.

Results
In the field screening, soybean cultivar “SJ 4” showed tolerant response while

GC 87016 breeding line was susceptible. With the introduction of glufosinate, a
soybean cell line resistant up to 10° M glufosinate was obtained through direct selection
of diploid cells in the suspension culture. Determination of ammonia accumulation in
the herbicide-treated soybean indicated that the normal cells accumulated up to 15-fold
more ammonia than the resistant ones. This information suggested that lower ammonia
accumulation in the resistant cells can be used as an indicator for selection of
glufosinate-resistant soybean. Additionally, there was no cross-resistance between
glyphosate, imazethapyr and primisulfuron.

Conclusions

Glufosinate-resistant soybean was determined at the whole plant and cell levels
to provided information on the biochemical mechanism and negative cross-resistance to
glyphosate, imazethapyr and primisulfuron.

Key words: Glufosinate-resistant soybean, ammonia accumulation, cross-resistance
cell suspension culture

Selected References :
1. Pomprom T, Surawattananon S and Srinives P (2000) Differential tolerance of
soybean genotypes to glufosinate. SABRAO J. of Breeding & Genetics 32, 73-80.

2. Pornprom T, Surawattananon S and Srinives P (2000) Ammonia accurnulation as
an index of glufosinate-tolerant soybean cell lines. Pestic. Biochem. Physiol. 68,
102-106.
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Progress on Biotechnology of Soybean

Sontichai Chanprame o
Department of Agronomy, Faculty of Agriculture, Kasetsart Univesity,
Kamphaeng Saen Campus, Nakom Pathom. 73140. Thailand

Objective .
To review the progress on biotechnology of soybean in three different areas

Methods
The three different areas of biotechnology are 1) plant tissue culture and

protoplast technology 2) genstic transformation 3) genomic research including gene
mapping and molecular marker development

Results
Plant tissue culture and protoplast technology are the basic technique for

soybean biotechnology. Plant regeneration from callus, protoplast and somatic
embryogenesis are the key point of applications in this area and will be focused.

Genetic transformation is the only technique for making transgenic soybean. The
methods of gene transfer and some of transgenic soybeans will be presented.

Genomic research including gene mapping and molecular maker development
for certain genes are the one of the most popular research topic at this day. Marker
assisted selection Is the major application of the study which will be discussed.

Conclusions

Biotechnology of soybean is used as a tool to accelerate the achievement of
breeding program. It also makes us more understanding the pattern and the control of
gene expression which can be applied for designing the novel soybean cultivars.

Key words : soybean, biotechnology, plant tissue culture, genetic transformation,
genomic research

Selected References :

1. Collins GB, Pfeiffer T and Hildebrand D (2000) The 8" Biennial Conference of the
Cellular and Molecular Biology of the Soybean. August 13-16, 2000. Lexington,
Kentucky.

2. Trick HN, Dinkins RD, Santarem ER, Di R, Samoylov V, Meurer CA, Walker DR,
Parrott WA, Finer JJ, and Collins GB (1997) Recent advances in soybean
transformation. Plant Tissue Culture and Biotechnology 3, 9-26.

3. Maughan PJ, Saghai Maroof MA and Buss GR (2000) Identification of quantitative
trait loci controlling sucrose content in soybean (Glycine max). Molecular Breeding
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The Possibility of Grafting Mungbean (Vigna radiata) and
Blackgram (Vigna mungo) on Sweet Potato (Ipomoea batatas)

Worawit Sorajjapinun®, Sanun Reiwthongchum® Peerasak Srinives” and

Meisaku Koizumu®
aAsian Regional Center (ARC)-AVRDC, Kasetsart University, Kamphaeng Saen Campus, Nakhon

Pathom, 73140 . '
*Department of Agronomy, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen Campus,

Nakhon Pathom, 73140

Objective
To study the possibility of grafting mungbean (¥igna radiata) and blackgram

(V. mungo) on sweet potato (Ipomoea batatas) stock.

Methods _
In this grafting experiment the scion was the seedlings from mungbean vanety

“KPS 17 and blackgram “PSL 2”, while the stock was sweet potato accession “No.
197”. Sweet potato stock was propagated by stem cuttings into 6 inch plastic bags
and let establish until 15 days. Three-day-old mungbean and blackgram seedlings
were grafied on the stock in the moming and afternoon of each day. In each grafing,
make sure that the cambium layers of the stock and scion were in good contact.
Plastic thread was used to wrap the grafting point to protect the wound from drying.

Results
The result showed that mungbean and blackgram plants could temporarily

grow on sweet potato stem for a period of time before wilting and dying off. Most of
the scion died 2 days after grafting, while a few plants survived until flowering and
setting pods (Table 1). The seedlings grew very slowly into small plants.
Morphologically, the grafted mungbean had narrower leaves than the parental
cultivar. The mature seeds will be harvested and sown for further study.

Table 1. Distribution of surviving mungbean and blackgram seedlings at different
days after grafting on sweet potato stock.

Days after grafting 2 4 6 8 10 15 20 25 35 Total
Mungbean (KPS 1) 26 17 2 5 5 8 3 3 60
Blackgram (PSL 2) 27 51 3 10 7 3 1 3 60

Grafting in the moming and aftenoon did not yield different number of
survival days (Table 2). Seedlings of PSL 2 blackgram survived longer than that of
KPS 1 mungbean. If the cambiums at the grafted point were not completely joined
together the seedlings would start to wilt and the wound of sweet potato was rotten.
The survival rate was much better when the grafted point was so near to soil surface
that some of the seedling roots touched the soil. The experiment will be repeated in
the coming rainy season.



Table 2. Average number of days from grafting to dying of mungbean and
blackgram seedlings grafted on sweet potato stock in the morning

and afternoon

Seedling 8:00-9:00 AM  3:00-4:.00PM  Varietal Average
Blackgram (PSL 2) 205 20.7 20.6
Mungbean (KPS 1) 16.9 16.7 16.8

Time Average ™ 18.7 18.7

CV=17.9% *=significant at 0.5% level, ns = non significant

Conclusion
Mungbean and blackgram seedlings could temporanly lived on sweet potato

stock before wilting and dying. Only 3 plants survived until flowering and setting
pods. Grafting in the moming and afternoon gave similar survival duration. However,
the surviving seedlings must extend some roots into the soil surface. The experiment
will be repeated to further refine the technique.

Key words: mungbean, Vigna radiata, blackgram, Vigna mungo, sweet potato,
Ipomoea batatas, grafting
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2. Meng Zaohuang and Cheng Xuzhen (1998) Research on mungbean grafted on
sweet potato. Procedings of Technology and Utilization of Mungbean in China.
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Inheritance of Waxy Leaf Mutant in Mungbean
(Vigna radiata (L.) Wilczek)

On-uma Rungnoi and Peerasak Srinives
Department of Agronomy, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen Campus, Nakhon

Pathom 73140, Thailand

Objective
To determine the inheritance of waxy leaf mutant in mungbean

Methods
Segregating F, progenies were obtained from a cross between waxy leaf and green

petiole mutant mungbean line and normal leaf and purple peticle line. These lines were
induced from F; of the cross between the cultivated mungbean 'Chi Nat 36' (V. radiata var.
radiata) and the wild mungbean 'TC 1966' (V. radiata var. sublobata), using the gamma
doses between 10-70 krad.

Results
The linkage between waxy leaf and petiole color in F, plants were tested against the

expected Mendelian ratio using Chi-square (¥?). The results showed that normal leaf is
completely dominant to waxy leaf at the y*value of 1.176 with the acceptable probability of
0.25-0.50. The purple petiole was completely dominant to the green one at ¥’ value of
0.024 (P = 0.75-0.90). The linkage test between genes controlling both traits revealed that
the %’ value was low (0.648). Yet, The y” test for dihybrid (testing againt 9:3:3:1 ratio)
indicated that gene controlling waxy leaves is independent from that controlling petiole
color.

Conclusions

Normal leaf is completely dominant to waxy leaf, while purple petiole is completely
dominant to the green one. Linkage test between genes controlling both traits showed that
they located on different chromosomes.

Key words : mungbean, waxy leaf, purple petiole, linkage.
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Objective o .
To study on segregation and correlation between some qualitative characters with

yield and yield components in soybean.

Methods
Four crosses were made from 4 soybean cultivars, viz. G 8aa1 x G 1099, G 8441 x G

8483, G 1003 X G 8483 and G 1093 x G 1099, The parental cultivars were rather diverse in

qualitative characters, such as leaflet size, leaflet shape, flower color, seed coat color, and
seed size. Segregation and correlation of the qualitative traits with yield and yield
components were done in the F, generation.

Results
In all 4 crosses, plant height, number of nodes per plant, number of branches per

plant, number of pods per plant, number of seeds per plant, and number of seeds per pod
showed positive correlation with the qualitative characters and yield. Plants with large
leaflet size had higher yield than the smaller ones. Ovate leaflet type had higher yield than
the lanceolate one. Purple flower color type had higher yield than the white one. Yellow
seeded type was found linking with high yield. Large seed size plants had higher yield than
the smaller ones.

Conclusion
The following qualitative characters cannot be used as criteria for selection to

improve yield and yield components in soybean under studied.

Keywords : soybean, correlation, qualitative characters, yield, yield components

Selected Reference :

1. Bemard, R.L. and M.G. Weiss. 1973. Qualitative genetics, pp. 117-146. In B.E.
Caldwell. Soybean : Improvement, Production, and Uses. Am. Soc. Agron. Madison,
Wisconsin.

2. Dawande, V.B. and D.N. There. 1993. Effect of seed size on yield in soybean[Glycine
max (L.) Mer.]. Soyabean Abstr. 18(86): 13, 70-85.

3. Sawada, S. 1988. Inheritance of leaflet shape in soybean. Soybean Genet. Newsl.
15:61-65.

4. Woodworth, CM. 1923. Inheritance of growth habit, pod color, and flower color in

soybeans. J. Am. Soc. Agron. 15481,
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Objective _ _ o '
To study the cointegration and expression of an insecticidal protein gene,

cholesterol oxidase (choA), in mungbean.

Methods .
Constructed plasmid pCAMBIA 1301-choA was transformed into

Agrobacterium rhizogenes strain K599 and A. tumefaciens strain EHA 105 for
mungbean transformation. Cotyledons from different ages of mungbean seedlings were
inoculated with both bacteria. Selection was done on a medium supplemented with an
appropriate antibiotic. Histochemical assay for GUS (-glucuronidase) was performed
to confirm the transformation.

Results
The two-day-old cotyledons that were co-cultured with hairy root bacteria

showed higher ability to produce branched roots than did the others. An average of 11
branched roots were formed on both the wounded abaxial site and the hypocotyl cut
end. Eleven of 75 individual lines(13.25%) were GUS positive. In addition, cotyledons
that were cut and cultured on MB medium supplemented with 2 pg/ml BA for 4 days
before co-culture with A. rumefaciens using hairy root method revealed high
transformation ability (31.25%). Ten out of 32 inoculated cotyledons showed positive
GUS activity. One shoot emerged from this GUS-positive cotyledon showed GUS
activity on its shoot and leaves. To confirm the permanent cointegration of the gene, the
assay of cholesterol oxidase activity and Western blot analysis need to be done and are
In progress.

Conclusion

This study of mungbean transformation was not yet successful. It was observed
that the cultivars, storage time of mature seeds, co-culture condition and culturing
condition were the important factors affecting the transformation of mungbean.

Key words : mungbean, Vigna radiata, Agrobacterium-mediated transformation,
cholesterol oxidase (choA), hairy root
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Objective _
To evaluate genetic relationship among soybean genotypes from diverse genetic

bases.

Methods
Eight Thai, 5 Korean and 3 wild soybeans were analyzed for DNA marker

relationship based on SSR and SNPs. Then, the relationship was shown through
clustering by NTSYS-pc software.

Results
The dendrograms prepared through cluster analysis using SSR and SNPs are

shown in Fig 1 and 2, respectively. For SSR marker, the soybean genotypes can be
grouped into four clusters, while SNPs separated them into eight clusters.

e R T Y Y A ¢
(1} (V) H i iy (%] . Corticlem
Fig. 1 Clustering by SSR Fig. 2 Clustening by SNPs

Conclusion
The SSR dendrogram could separate the Thai, Korean and wild soybeans more

distinctly than the SNPs dendrogram. This is because SSR was surveyed on larger and
less spectfic region.

Keywords : Soybean, Simple Sequence Repeat, SSR, Single Nucleotide Polymorphisms,
SNPs.
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Objective _ _
To determine the relative importance of genotype and environment in confrolling

seed storability in soybean

Methods
The two good storability soybean lines, GC 4670 (black-seeded) and GC 10999

(yellow-seeded) were crossed with three soybean varieties which have poorer storability,
viz. ‘Nakhon Sawan 1, ‘Chiang Mai 60 and KUSL 20004 . Three crosses were obtained

and derived up to Fs seeds and established as F3 lines. F; seeds of the lines were
investicated in laboratory for electrical conductivity and seed germination.

Results

The histogram of seed germination frequency in all three soybean populations
showed the same skewness paftemn. The recessive effect of gene conditioning seed
germination was detected. The germination percentage was found affected by seed coat
color. Green-seeded group showed the highest percent of germination. However, black
and brown seeded groups had more hard seed that would be germinated upon scarified.

Conclusions

All three soybean populations showed similar distribution histograms in seed
germination among k3 lines with the tendency that seed storability was controlled by
recessive gene effect. Seed coat color might be linked with seed germination after
storage.

Keywords : soybean, seed storability, germination test, inheritance
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Objective .
To determine the inheritance of resistance to Phytophthora root and stem rot in

soybean grown in Thailand.

Methods
Soybean crosses were produced from KUSL 20004 x GC 87018-12-2B-1, GC

89045-13 x GC 87018-12-2B-1and GC 85039-1-2-1-1 x 87018-12-2B-1. GC 87018-]2-

2B-1 is susceptible to the fungus Phaytophthora sojae while the rests are resistant. The
F,’s were sown in cement blocks filled with infested soil to record for disease reaction.

The normal F, plants were harvested for F, seeds, grown in an infested field, and
counted for number of diseased and normal plants in the segregating rows. The number

were tested for goodness-of-fit against the 3 to 1 ratio using Chi-square. Quantitative
traits were also observed in plant height (¢cm), number of pods/plant, number of
seeds/plant, grain yield (g/plant) and 100 seed weight (g). A group companson t-test was
used to compare between the traits observed on the normal vs infected plants.

Resuits
The segregation ratio of resistant to susceptible plants was found to be 3.1 in F; as

well as segregation Fy families, revealed that resistance to the disease was conditioned
by a single dominant gene Yet the number of segregating and resistant F,, families

distributed at 2:1 ratio and thus confirmed the monogenic inheritance. The infected plants
normally died before harvesting The surviving diseased plants gave lower yield and
yield components than the resistant plants. However, plant height was the same in all &

soybean families regardless of disease infection.

Conclusion
Resistance to P. sojae was conditioned by a single dominant gene Yield

reduction in the diseased plants was due mainly to reduction in seed size. Although the
infected plants normally died before harvesting.

Key words : Resistance, Phytophthora sojae, Soybean
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Objective
To study tissue culture and gene transfer in mungbean cv. KPSI.

Methods . .
The cotyledonary nodes of mungbean seedling germinated on MS medium with

or without growth regulator for 2, 3, 4 and 5 days were cultured on MB medium
containing BA at various concentrations with or without 0.1 mg/l NAA. The multiple
shoots were rooted on ¥ MB medium with of or without NAA or IBA. In addition, gene
transfer was conducted via the plasmid pCAMBIA 1301 from Agrobacterium
tumefaciens strain EHA 105. Multiple shoots and cotyledons wounded by various
techniques were used with this co-cultivation system.

Results
Cotyledons of 5-days-old seedling germinated on MS hormone free medium

were cut and cultured on MB medium supplemented with 2 mg/l BA gave the highest
number of shoots. Root was induced in 2 MB hormone free medium or ¥ MB
supplemented with 0.5 mg/l IBA. For transformation experiment, blue spots were
observed on leaves and elongated shoots wounded by silicon carbide and sonicator.
Some surviving shoots were not elongated and tended to become callus. To determine
the stable transformants, molecular approach will be applied.

Conclusions
Tissue culture of mungbean cv. KPS1 was successful. However, transformation

of mungbean showed transient and chimera expression of the gus gene. Transgenic
plant was not obtained due to difficulty of plant regeneration from callus.

Keyword : mungbean, tissue culture, transformation
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Objective
To study level of genetic diversity in 15 yardlong bean (Vigna unguiculata (L.) Walp. ssp.

sesquipedalis Verdc.) accessions.

Methods
Three yardlong bean accessions from Thailand and 12 accessions from Bangkladesh, China,

Laos, Philippines and Taiwan were analyzed for their genetic diversity using RAPDs and cluster
analysis by NTSYS-pc software.

Result
Of 45 random decamers screened, 26 showed 51 polymorphic bands of the size ranging

between 600 and 2000 basepairs across the 15 yardlong bean accessions. Cluster analysis using
UPGMA based on Nei and Li coefficient of similarity, generated five main clusters (Fig. 1) with
high coefficient of similanty.
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Fig. 1 UPGMA dendrogram of |5 Vigna unguiculata (L.) Walp. ssp. sesquipedalis Verdc.
(yardlong bean) accessions based on Nei and Li coefficient of similarity.

Conclusion
The 15 yardlong bean accessions were devided into five clusters using UPGMA with high

coefficient of similarity.

Keywords: yardlong bean, RAPD, genetic diversity, Vigna unguiculata (L.) Walp. ssp.
sesquipedalis Verdc,
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Microsatellite Markers Linked to Sudden Death Syndrome Resistance
in Soybean
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Objectives
To verify QTLs underlying sudden death syndrome (SDS) resistance in soybean and to
identify microsatellite markers linked to QTLs controlling the SDS.

Materials and Methods

A mapping population was developed from the cross between the susceptible soybean
line GC89045-13-1 with the resistant line GC87018-12-2B-1. Finally, 104 RILs were
obtained. A soil infested technique with Fusarium solani was employed to determine
reaction of each RIL to the pathogen in the greenhouse condition. Disease seventy was
scored as phenotypic data. DNA from RILs were extracted and used for amplification of
500 microsatellite primers to obtain genotypic data. The MAPMAKER and mQTL
softwares were used to construct a linkage map and locate the QTL controlling SDS
resistance.

-'-‘:;Results
“One hundred and six out of 500 primers were found polymorphic. Fifteen linkage groups

were constructed from 81 markers while 25 markers were found unlinked. Broad-sense
heritability of disease severity was 56% of total variation in the greenhouse experiment.
The QTL on linkage group J was identified by SATT183, SATT456, SCT065 and
SCTO00! as a new QTL conditioning the resistance to SDS.

Conclusion
A new QTL conditioning SDS resistance was found locating on linkage group J. It was
identified by markers SATTI183, SATT456, SCT065 and SCT001.

Keywords : sudden death syndrome, Fusarium solani, microsatellite marker, quantitative
trait loci (QTL)
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Objectives

To determine the effect of high temperature stress on chlorophyll fluorescence Induction of
Glycine max, Vigna radiata, V. unguiculata, Phaseolus lunatus and P. acutifolius.

Materials and Methods

The temperature dependence of chlorophyll fluorescence induction was studied in pulse
legume plants grown under the same temperature and light intensity in a phytotron with
day/night temperature of 17/24°C, at the increasing rate of 1°K/min with flucrometer (puise
amplitude module, PAM). The responses of the thylakoid membrane and the efficiency of
the excitation of photosystem II at high temperatures of 24°, 32° and 40°C were measured
by saturation pulse method.

it
Results

The breakpoints of all studied species were observed around 43° to 48°C when the
minimum fluorescence induction (Fo) was plotted against temperature. The result explains
the mechanism underlying the occurrence of the breakpoints. The kinetics of chlorophyll
fluorescence quenching parameters induced in photosynthetic systern of pulse legume
leaves are used to identify their heat tolerance. The possibility of using breakpoint
temperatures and the chlorophyll fluorescence quenching parameters to indicate adaptation
of the thylakiod membranes organization and functioning under superoptimal growth
condition of pulse legumes is discussed.

Kéy words: pulse legumes, chlorophyll fluorescence induction, minimum fluorescence

induction (Fo), breakpoint temperature, heat tolerance
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Urai Chalee*, Peerasak Srinives**, Rungsarit Kaveeta** and Sontichai
Chanprame**

* Center for Agricultural Biotechnology, Kasetsart Univ., Kamphaeng Saen, Nakhon Pathom 73140
** Dept. of Agronomy, Kasetsart Univ., Kamphaeng Saen, Nakhon Pathom 73140

Objectives

1) To estimate correlation between 2 leaf response parameters, green index and
chlorophyll content.

2) To determine the genetic control of calcareous soil tolerance in mungbean.

Materials and Methods

The F, mapping population for gene tagging was obtained from a cross between NM 10 -
12 (tolerant parent) and KPS1 (susceptible parent). The F; seeds were sown in a
calcareous soil field at Nakhon Sawan Field Crops Research Center to observe on plant
reaction. Leaf green index of each F, plant was mesured by chlorophyll meter.
Subsequently, leaf discs from the same sampled leaves were assessed for chlorophyll
content.

Results .

) Correlation coefficient between chlorophyll content and green index was 0.969

"' (P=0.000) indicated that both parameters were highly correlated.

'2) F;plant segregation fitted a 3:1 ratio of tolerant green plant to susceptible yellow
plant. This indicated that the trait is controlled by one locus of gene which tolerance is
dominant over susceptibity.

Conclusion

1) Mesurement of chrolophyll content and/or green index can be used to determine field
reaction of mungbean to calcareous soil.

2) Genetic control of tolerance to calcareous soil in mungbean is conditioned by single
dominant gene.

Keywords : calcareous soil, mungbean, green index, chlorophyl! content
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Plantlets Regeneration from Stylosanthes hamata Callus
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Objectives
To develop the protocol for plant regeneration from callus of Stylosanthes hamata.

Materials and Methods

1) Callus induction: Culture in vitro explants (cotyledon, leaf and hypocotyl) of S. hamata in
MS + 5-20 mg/1 2,4-D or NAA.

2) Plantlets regeneration: Transfer callus obtained from MS + 5 mg/1 2,4-D to MS + (10-25
mg/1) BA or (5-20 mg/1) kinetin.

3) Root induction: Culture the regenerated shoots on MS + (0.5-4 m%/l) IBA or NAA. All
treatments were incubated at 25 + 2 °C with 16 hr light (28 pmol m’ s,

:Results

‘1) Callus induction: The best green compact callus was obtained from MS + 5 or 10 mg/l
2,4-D. The media supplemented with NAA at all tested concentrations gave light brown
friable callus which was not suitable for regeneration.

2) Plantlet regeneration: The suitable media for plantlet regeneration was MS + 15 mg/l BA
which 9 shoots per callus clump were obtained. The compact callus from leaf explants
tended to yield more shoots than those of cotyledon or hypocotyl derived callus.

3) Root induction: About 40% of the shoots were able to form roots when cultured in MS +
0.5 mg/l IBA or 2 mg/l NAA.

Conclusion

A plantlet regeneration system of §. hamata was developed as follows :-
Callus Induction: MS + 5 mg/12,4-D
Shoot Induction: MS + 15 mg/l BA
Root Induction: MS + 0.5 mg/l IBA or MS + 2 mg/l NAA

Key words: Caribbean bean, Stylosanthes hamata, callus, plant regeneration
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Molecular Study of Genetic Diversity in Yardlong Bean
(Vigna unguiculata (L.) Walp. ssp. sesquipedalis Verdc.)
and Related Vigna species
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Objectives _ .
To study level of genetic diversity in yardlong bean accesstons and geneltic relationship

among related Vigna species.

Materials and Methods

Fifieen accessions of yardlong bean and six accessions of related Vigna species were
analysed for their genetic relationship using RAPD and STMS techniques. Cluster
analysis was performed using NTSYS-pc software.

Results

RAPD and STMS dendrograms of yardlong bean and related Vigna species were

exhibited in Fig. 1, 2 and 3, respectively. Cluster analysis using UPGMA based on Nei
_and Li coefficient of similarity, generated five main clusters, while STMS separated them
““into three main clusters. Six accessions of related Vigna species can be grouped into four

main clusters.
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Fig. | RAPD dendrogram Fig. 2 STMS dendrogram Fig.3 RAPD dendrogram
of yardlong bean of yardlong bean of Vigna species.

Conclusions

Both RAPD and STMS indicated narrow genetic base of yardlong bean, but large
variation among six Vigna species. Moth bean is the most differentiated and cowpea is
the closest to yardlong bean.

Key words : yardlong bean, RAPD, STMS, Vigna species, genetic diversity
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Inheritance of Epicotyl, Seed Coat and Hilum Colors and Flowering
Date in Ricebean ( Vigna umbellata (Thunb.) Ohwi & Ohashi)
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Objectives
To determine the inheritance of flowering date and the colors of epicotyl, seed coat and
hifum in ricebean.

Materials and Methods

Segregating F, progenies were obtained from the cross between a Thai cultivated ricebean
‘CN800001” having green stem seedling, late flowering, yellow seed coat, and white
hilum ring color and a Japanese cultivated ricebean ‘Menaga’ having red stem seedling,
early flowering, red seed coat, and brown hilum ring color. To induce flowering of the
progenies, the plants in the planting blocks were covered with a black plastic sheet and
subjected to 10 hr photoperiod starting from 20 days after germination until flowering.

Results

. The number of plants with different epicotyl color, seed coat color, and hilum ring color
1'n the F, plants were counted and tested against the expected 3:1 Mendelian ratio using
"Chi-square (%) test. The results showed that red epicotyl is completely dominant to green
epicotyl at the ¥* value of 1.12. (P=0.1-0.5). The yellow seed coat is completely dominant
to the red one at % value of 2.79 (P=0.1-0.5). The brown hilum ring is completely
dominant to the white one at xz value of 0.21 (P=0.5-0.9). A xz — test of linkage among
the three traits revealed that they were inhented independently. The flowenng date of the

F, population showed normal distribution and thus suggested that it is controlled by
multigenes.

Conclusion

Red epicotyl, yellow seed coat, and brown hilum ring are dominant to green epicotyl, red
seed coat, and white hilum ring, respectively. A linkage test among the three traits
showed that they segregated independently. Flowering date is a quantitative trait.

Key word: rice bean, Vigna umbellata, seed coat color, epicotyl color, hilum ring color,
flowering date
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Objectives
To study the inheritance of seed coat and pod color in mungbean.

Materials and Methods

F, seeds of mungbean were obtained by crossing a mutant BS (black seed and black pod)
line with other 2 lines, viz. a local cultivar WP (green seed and white pod) and the
recommended cultivar KPS2 (green seed and black pod). Their reciprocal crosses were
also made. Seed coat color and pod color from each plant in the F, generation were

recorded. Data were analyzed by Chi — square (") test against the monogenic 3:1
Mendelian ratio.

Results
The results showed that the F; populations from both direct and reciprocal crosses
showed 3:1 segregation in both seed coat color and pod color. The black seed coat color

is dominant over green seed with the ¢* value of 0.1-3.12 (Poos = 3.84). Similarly in pod

“cc->10r, black pod is dominant to white pod color with the y* value of 0.6-1.5.

Conclusion
Seed and pod colors of mungbean are each controlled by a single locus of gene. Black
seed and black pod colors are dominant to green seed and white pod color, respectively.

Key word : mungbean, Vigna radiata, seed coat color, pod color
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Interspecific Hybridization among Three Asian Vigna species
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Objectives _
To study crossability and genetic barriers among mungbean, black gram, and rice bean.

Materials and Methods

Mungbean (Vigna radiata) ‘Kamphaeng Saen 1°, black gram (¥. mungo) ‘VM2164’, and
rice bean (V. umbellata) ‘Miyazaki’, were used as parents. All possibie cross
combinations were made among these three species.

Results
The crosses mungbean x black gram and mungbean x rice bean were successful only
when mungbean was the female parent. Some pods of both crosses grew normmally and
reached full maturity. Most of the hybrid seeds were normal, while some were crinkled or
split. Black gram x rice bean was successful only when black gram was the female parent.
Some hybrid pods of this cross developed normally and contained full-size wrinkled
seeds. Hybrids from mungbean x black gram were mostly fertile and produced flowers
and pods in abundance, but all pods dropped off within a week after flowering. Two
hybrid plants which resembled the mungbean parent flowered and set pods profusely. All
.pods of both plants reached maturity, but contained all crinkled and empty seeds.
““Mungbean x rice bean prodyced hybrid pods which reached normal maturity and yielded
both normal and abnormal (small, wrinkled or split) seeds. Hybrid plants from this cross
flowered plentifully and set a lot of pods. However, the pods shed within a week. Hybrid
plants from black gram x rice bean were mostly fertile, grew vigorously, and yielded a lot
of normal pods and seeds.

Conclusion

Cross-compatibility among mungbean, black gram, and rice bean was not strong.
Mungbean is the most effective female parent. Crossing of mungbean x rice bean and
black gram x rice bean is likely to be successful.

Key words: Vigna spp., interspecific hybridization, crossability
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Hybridization Techniques in Bambara Groundnut and the
Phenotypes of F, and F;
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Objectives
To establish an appropriate technique for hybridization in bambara groundnut (Vigna
subterranea), and study on phenotype of the resulting F) and F, profenies.

Materials and Methods

Bambara groundnut varieties TVSu 11, TVSu 870, TVSu 1061, and a Southern Thailand
local variety were grown in a field at Songkhla Field Crops Research Center until
flowering. Hybridization was done every 30 minutes from 10:00 PM to 9:00 AM to
compare 2 emasculation methods, cut and un-cut of petals. The F| seeds were germinated
and advanced to obtain F» seeds. The F, segregating population were sown and observed
for some major traits.

Results

~“The total of 23 F, seeds were obtained from crossing time between 2:30 to 3:30 AM.
‘Cutting the petals did not harm bambara groundnut flowers. Complete and incomplete
dominance of some traits, i.e. leaf shape, canopy type, and pod color could be seen in the
F| plants. The F, phenotypes are under investigation.

Conclusion

The suitable hybridization time for bambara groundnut is between 2:30 to 3:30 AM.
Emasculation from the flowers with cut petals is easier and faster to make cross in very
early morning.

Key words : bambara groundnut, Vigna subterranea, hybridization technique, hybrid
traits

Selected References:

Intemational Plant Genetic Resources Institute. 2000. Descriptors for bambara
groundunt (Vigna subterranea). Rome, Italy. ISBN 92-9043-461-9.

Linnemann, A.R. 1987. Bambara groundnut (Vigna subterranea (L.) Verdc.) - a review.
Abstr. Trop. Agric. 12:9-25.

Schenkel, W. 2002a. Crossing. = Bamnet - Mailinglist. Available Source
http://www.genres.de/bambara/, March 10, 2002.

Schenkel, W. 2002b. Hybridization of jugo bean and breeding strategies for self
pollinating crops. Presentations. Available Source : http://www.edv.agrar.tu-
muenchen. de/pbpz/bambara/html/presentations.htm, December 5, 2002.



(Y

10

Use of Molecular Markers for Gene Mapping with Application to
Nodulation Gene in Soybean
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Objectives
To identify nodulation gene in soybean.

Materials and Methods
Thai and Korean soybean varieties were screened against Bradyrhizobium japonicum in
Leonard jar. The cultivar SJ2 and Suwon1s7 were chosen as parents to form a population.

Results

Number of nodules per plant, nodule fresh weight, nodule dry weight, acetylene
reduction assay (ARA), and plant dry weight were employed in parental survey. The
population has been advanced to obtain Fs recombinant inbred lines. The phenotypic data
will be combined with genotypic data from the SSR and AFLP and construct maps

. djnking to nodulating traits.
Characters SJ2 Suwonl57

No. nodules/plant 18.0 39.67
Nodule fresh weight (g) 0.21 0.89
Nodule dry weight (g) 0.05 0.18
ARA mmole CHplant/hr) 1.47 4.73
Plant dry weight (g) 0.81 2.21
Conclusion

SJ2 and Suwon 157 were chosen as parents for constructing a mapping population of
nodulation gene.

Keywords : soybean, nodulation, gene mapping
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Objectives
To determine an optimal concentration of antibiotics commonly used in gene transformation
protocol in Stylosanthes hamata.

Materials and Methods
1) Determination of optimal hygromycin and kanamycin concentrations.
S. hamata calluses (5x5 mm) were cultured on MS medium + 5mg/l 2,4-D + 0-80 mg/]
hygromycin. Both liquid and solid of media were used. In the case of kanamycin, the calluses
were cultured on MS medium + 5mg/l 2,4-D + 0-60 mg/l kanamycin. The minimum
concentration and the duration that all cells were executed were recorded.
2yDetermination of optimal cefotaxime concentration.
The calluses of S. hamata (1x1 cm) were cultured on MS (solid medium) + 0-300 mg/l
cefotaxime for 40 days, After that the calluses were cultured on MS (solid medium) + 15 mg/l
BA for 90 days. In case of solid medium, the calluses of S. hamata (5x5 cm) were cultured on
MS + 5 mg/l1 2,4-D + 0-600 mg/l cefotaxime for 4 weeks.

All cultures mentioned above were incubated at 16 hr light (28 pmol/m? /s) and 25+2°C.

Results

Supplementing hygromycin at 50 mg/l to solid media, or 40 mg/l to liquid media were the
minimum concentrations that all normal cells were executed within 30 days. For kanamycin,
the concentration of 30 mg/1 for 30 days can eliminate the normal cells. Cefotaxime at 300 mg/I
applied to S. hamata callus culture and incubated for 40 days can allow callus to survive and
regenerate. These results revealed that the tested concentrations can be used to get rid of
Agrobacterium sp. in the process of Agrobacterium-mediated gene transformation without
affecting plant regeneration in S. hamata.

Conclusions

The concentration of hygromycin at 50 and 40 mg/t in solid and liquid media, and that of
kanamycin at 30 mg/] in solid medium could execute all normal S. hamata cells. Thus, they can
be used as selective agents in transformation procedures. In order to get rid of Agrobacterium
sp. from co-culture with S. hamata explants, 300 mg/l of cefotaxime was recommended.

Key words: Caribbean bean, Stylosanthes hamata, callus, antibiotic resistance
Selected References:

Aoki T., A. Kamizawa and S. Ayabe. 2001. Efficient Agrobacterium-mediated transformation
of Lotus japonicus with reliable antibiotic selection. Plant Cell Report. 21:238-243.



12

A Study on Traits Related to Seed Quality with the Application to
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Objectives
To study on traits related to seed quality and the possibility of using them to improve seed
storability in soybean.

Materials and Methods
Thirty soybean lines showing large and vigorous seed were sown in the field with three
standard varieties, viz, NS1, CM60, and KUSL20004. They were tested on seed quality,
i.e. standard germination test, accelerated aging test, controlled deterioration test,
electrical conductivity test, amount of K* and Mg”" and soil germination test. Two lines,
GC4670 with black seed coat and GC10999 with yellow seed coat, were finally chosen.
They were used as female parents to cross with the standard varieties. Three crosses, viz.
GC4670 x NS1, GC10999 x CM60 and GC10999 x KUSL20004 were obtained. The
.:'hybrid seeds were sown and advanced until F; plants were individually harvested. The
“-resulting F4 seeds were evahuated for the percentage of germination, hard seed and seed
viability in different crosses. Seed quality was determined from standard germination test,
electrical conductivity test, sand germination test, and oil percentage in seed.

Results

The histograms from both germination percentage and hard seed percentage skewed to
the right, revealing that higher germination and hard seed were controlled by recessive
genes. In addition, the cross GC4670 x NS1 produced the progenies that have different
seed coat colors, viz. yellow, black, brown, green, and yellowish green. The green sced
coat lines gave the highest germination percentage of 59.03%, followed by yellowish
green, yellow, brown, and black with 41.0, 38.26, 37.08 and 31.78% germination,
respectively. For hard seed percentage, the black seed coat line was highest at 29.83%,
whereas the brown, yellowish green, yellow, and green seed gave 16.95, 9.23, 3.60 and
1.56%, respectively. Black seed coat group also gave the highest seed viability percentage
up to 61.61%, while the green, brown, yellowish, and yellow groups gave 60.58, 54.03
and 50.96%, respectively.

Conclusion

All three soybean populations showed similar distribution histrograms in seed
germination among F4 seed lines with the tendency that seed storability was controiled
by recessive gene effect. Seed coat color might link with seed germination and affect seed
longevity under storage.

Keywords : soybean, Glycine max, seed storability, seed quality, germination test, gene
effect
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The Efficacy of Artificial Substrates on Oviposition of Two Bruchid
Species (Coleoptera:Bruchidae)
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Objectives N
To determine the effect of substrates in artificial seeds on oviposition of Callosobruchus
chinensis and C. maculatus

Materials and Methods

Feeding tests were examined by using attificial seeds prepared from flour of the
susceptible mungbean variety ‘KPS1’ supplemented with beet armyworm artificial diet,
flour of sweet potato, tapioca, comn, sorghum, wheat, polished-rice, non-polished rice,
soybean, and cowpea. The number of eggs, emerged larvae, emerged adults, non emerged
larvae, non emerged adults, and the period from egg to adult were used as parameters in
this study.

Results

The highest number of emerged adults was obtained from flour of 50% cowpea + 50%
+KPS1, followed by 50% wheat + 50% KPS1, and 50% non-polished rice + 50% KPS1 for

"C. maculatus. The maximum number of emerged adults of C. chinensis was obtained on
50% non-polished rice + 50% KPS1 treatment.

Conclusion
It appeared that the most favorable supplement of KPS1 flour for both bruchids was non-

polished rice, followed by cowpea. Further studies are required to investigate the effect
of combined non-polished rice and cowpea seed.

Key words: artificial seeds, Callosobruchus chinensis, C. maculatus
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Objectives

1)} To study the effect of gamma rays on mutation of different mungbean generations,
viz. F), F; and their parental lines.

2) To identify the mutant characters that may be used as new genetic resources in
mungbean breeding programs.

Materials and Methods

Seeds of four mungbean populations were prepared from KPS2, VC6468-11-1B, their
F, and F; by weight of 156, 187, 159 and 212 g, respectively. They were treated with
CS-137 gamma rays at 500 Gy. The M, seeds were sown in the field. The M; seeds
were bulk- harvested in each population and finally 7.76 kg of KPS2, 5.12 kg of
VC6468-11-1B, 11.02 kg of F; and 8.72 kg of F; seeds were sown in the field to
observe on number and characters of mutant plants.

e Results

Several mutants were identified in M; generation such as chlorophyll mutation,
including albino, light green leaf, variegated leaf, white streak leaf, and xantha. Leaflet
shape mutation was identified to include lanceolate leaflet, multiple leaflet, narrow
leaflet, round cuneate leaflet, unifoliate leaf, waxy leaf, and wrinkled leaf. Some
sterile mutants were also detected.

F, irradiated population gave the highest number of mutant of 214 plants
(0.1590%), followed by KPS2 (0.1361%), F» (0.1584%) and VC6468-11-1B
(0.14197%) at 174, 142, and 116 plants, respectively. The heterozygous populations
tended to be more sensitive to gamma rays than their parents. All mutant lines will be

purified and used for genetic study.

Conclusion

CS-137 gamma rays at 500 Gy affected all four mungbean populations and gave some
mutants which never existed in the collected mungbean germplasm. M3 seeds will be
sown to extract for more mutants.

Keywords: mungbean, Vigna radiata, mutant, gamma rays
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Hual-Alai, N. 2001. Effect of Gamma Radiation on Variation of Progenies from
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Table 1. Mutant characters found in M; of the four mungbean generations irradiated

with 500 Gy gamma rays.
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Generations
Mautant characters KPS2 VC6468- F, F, Total
11-1B
Chlorophyll mutation
abino 113 45 164 105 427
light green leaf 2 2 3 0 7
variegated leaf 2 3 4 3 12
white streak leaf 1 2 2 3 8
xantha 19 13 2 2 36
Leaflet mutation
lanceolate leaflet 2 2 1 0 5
" multiple leaflet 29 37 29 27 122
3 -2, ﬁarrow leafet 2 1 0 0 3
round cuneate leaflet 0 0 0 1 1
unifoliate leaf 2 0 0 1 3
waxy leaf 2 6 5 0 13
wrninkled leaf 0 5 4 0 9
No. mutant plants 174 116 214 142 646
Total seedlings 127,880 81,708 134,607 89,647 433,842
Percentage of mutant 0.1361 0.14197 0.1590 0.1584 0.14890
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unifoliate leaf waxy leaf

Figure 1. Mutant characters found in M; mungbean.
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Grafting Bambara Groundnut, Blackgram, Mungbean, Rice Bean and
Soybean Scions on Blackgram and Rice Bean Root Stocks,.

Tarika Yimram*,Worawit Sorajjapinun**, Sanun Reiwthongchum** and Peerasak

Srinives*

* Dept. of Agronomy, Kasetsart Univ., Kamphaeng Saen, Nakhon Pathom 73140

** Asian Regional Center-Asian Vegetable Research and Development Center (ARC-AVRDC),
Kasetsart Univ., Kamphaeng Saen, Nakhon Pathom 73140

Objectives

To study the survival of bambara groundnut, blackgram, mungbean, rice bean and
soybean scions on blackgram and rice bean rootstocks. The successful grafting may help
inducing mutants as well as facilitating crossings among certain genotypes.

Materials and Methods

Rootstock plants were prepared by sowing blackgram (Vigna mungo ‘Uthong 2°) and
ricebean (V. umbellata ‘Menaga’) until they were flowering. The flowering dates for
blackgram was 47 days and ricebean was 40 days after sowing. The scions were prepared
from 3-10 day-old seedlings of bambara groundnut (V. subterranea ‘Songkhla 1°),
mungbean (V. radiata ‘KPS2’), soybean (Glycine max ‘KUSL20004’), Uthong 2
blackgram, and Menaga ricebean. Grafting was done by cutting roots and making a V-
shaped stem on scion. The shoot of the rootstocks were cut off about 1-1.5 ¢m to insert
.ihe scions on and tied the joint with plastic film to protect from water. Data were recorded
“*on the number of survival plants at 20 days after grafting.

Results
Mungbean scions survived most (72.73%) on blackgram rootstocks, followed by bambara
groundnut and rice bean at 60 and 58.8 %, respectively. None of them survived on
soybean scions. On rice bean rootstocks, most surviving scions were bambara groundnut
(80 %), followed by mungbean and blackgram at 50 and 32%, respectively. Only one
soybean scion was found surviving on rice bean rootstock. It is noted that the survival
rates were higher when grafting the Vigna spp. on the Vigna stock as compared to using
soybean as the scion.

The grafted scions grew normally and set pods. Although bambara groundnut is
casier to cross after grafting as flowering occurred high above the stock plants, the
fertilized flowers required soil to support pod pegging and development,

Conclusion
Grafting among the same genus, such as between Vigna and Vigna, gave higher success
rate than among different genera, such as Vigna and Glycine. The short plant type species

like bambara groundnut can be grafted into taller plant stocks to help facilitating
emasculation and pollination.

Key word: grafting, ricebean, Vigna umbellata, blackgram, Vigna mungo, mungbean,
Vigna radiata, Bambara groundnut, Vigna subterranea, soybean, Glycine max
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Table 1. Number and percentage of grafted and survived scions when blackgram was
used as rootstocks.

Bambara groundnut Soybean
(Songkhla 1) (KUSL20004)

Grafled Survived (%)  Grafted Survived (%)  Grafted Survived (%)  Grafied Survived (%)

Mungbean (KPS2) Rice bean (Menaga)

11 8 72.73 17 10 58.82 10 6 60 29 0 0

Table 2. Number and percentage of grafted and survived scions when rice bean was used

.3, as rootstocks.

Bambara groundnut Soybean
(Songkhla 1) (KUSI20004)

Grafled Survived () Grafted Survived (%) Grafted Survived (%) Grafted Survived (%)

Mungbean (KPS2)  Blackgram (UTz2)

20 10 50 25 8 32 15 12 80 14 1 7.14
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Field Crop Research and Development in Thailand

Peerasak Srinives
Professor. Dept. of Agronomy, Kasetsart Univ., Kamphaeng Saen, Nakhon
Pathom 73140, Thailand

Thailand has the total area of 513,115 km2. In 1995, 41% of the area are
farm holding land, 26% are forest land, and 33% are others. Among the farm
holding land (total area of 7210,377 km2 or 21,037,700 ha), roughly 11 million ha
are paddy land while 4 million ha are field crop area. In crop year 1998/99,
ten major field crops of Thailand ranking in terms of farm value are sugarcane,
corn, cassava, soybean, mungbean, peanut, sesame, cotton, sorghum and kenaf
(Table 1).  Almost 1 million Thai families raise field crops for their major
income while the yield and farm gate price are usually low. Thus the field
crop growers are among the poorest group of people in the Kingdom. Crops
like sugarcane, cassava and mungbean are produced mainly for export in the
forms of sugar, cassava products and mungbean products, while soybean and
cotton are imported in various forms. Thailand is more or less self sufficient
in the other crops.

Research and development (R & D) on field crops, except cormn and
sorghum, are handled by the government sector. The major organization
conducting research in field crops are the Department of Agriculture (DOA),
Ministry  of Agriculture and Cooperatives, and major public universities,
especially Kasetsart University and some other regional universities. Broadly,
field crop research and development in Thailand can be divided into crop
production research and varietal improvement. The crop production part
includes crop physioclogy, soil fertility, disease and insect peét management,
farming systems, organic farming, and farm mechanization.  The varietal
improvement part includes genetic study, conventional breeding, mutation
breeding, and biotechnology. Oniy a few crop production recommendations are
practiced by the farmers due to the lack of cost effectiveness. In contrast, the
farmers almost alwavs accept new cultivars once they are available. Public
cultivars are disseminated through either DOA or the Department of
Agricultural Extension (DOAE) of the same ministry. If an open pollinated
public cultivar or a pure line is really good, it will be increased and distributed

1X



(2. Identification of AFLP Marker Linked to Genes Controlling Iron

Deficiency Tolerance in Mungbean by Bulked Segregant Analysis.

Peerasak Srinives and Warunee Scmanus
Dept. of Agronomy, Fac. of Agriculture, Kasetsart Univ.,
Kamphaeng Saen, Nakhon Pathom 73140, Thalland

Kamphaeng Saen 1 (KPS1), a Thai mungbean cultivar susceptible to iron deficiency,
was crossed with NM 10-12 , a tolerant line from Pakistan, to dissect iron deficiency
tolerance in mungbean. Single seed descent was practiced to develop 199 recombinant
inbred lines (RILs) used in this study. The RILs were sown in a field having
calcareous soil and iron deficiency. Chlorosis symptoms were examined between 14 fo
24 days after planting. No symptom was found in 146 RILs while 53 of them were
affected. The ratio of tolerant to susceptible lines in this population was 3:1. Thus, the
RIL population could have 4 genotypes such as AAIl aall, AAM and aaii, of which
only AAii showed the symptom of iron deficiency (Srinives et al, 1997). Seventy-two
RILs were randomed and test-crossed using KPSl as the tester. The test cross
progenies from 32 lines were tolerant to iron deficiency while those from 40 lines were
susceptible,.  The ratio of tolerant to susceptible lines was, theoretically, 1:1.

Bulked segregant analysis technique was employed to identify DNA markers linked to
iron deficiency. Three DNA pools were generated from the RIL population. Each peol
contained 15 individual plants and pooling was based on  genotypes of the RILs as
identified by test-crossing. DNA pool 1 comprised individuals of genotypes AAIl and
aalf.  The two genotypes could not be separated since both were tolerant to iron
deficiency, and vet their test cross progernies were also tolerant. The genotype of DINA
pocl 2 was aail conditioning the tolerance but its test cross progenies were  all
susceptible.  The genotype AAQl contained in DNA pool 2 showed iron deficiency in the
RILs as well as their test cross progenics. The DNA pools were analyzed using
amplified fragment length polymorphism (AFLP) to identify polymorphic loci. Eight
polymorphic bands were found in which DNA pool 1 and 2 followed the banding pattern
of the tolerance parent while DNA pool 3 foliowed that of the susceptible one. All loc
were found locating on the same linkage group. One locus of the gene contralling iron
deficiency tolerance (most likely the A locus) was found between CGT/CTG  and
CAG/TAC4 markers flanking at a distance of 29 and 30 cM {rom the gene
respectively. While the other locus could not be identified in this study.

Reference
P. Srinives, S. Nopparat, R. Kaveeta and S. Jintakanon., 1997. Inheritance of Munghbean
Tolerance to Microessential Element Deficiency in Takhli Soil Series. pp. 137-138

In Proceedings of the 8th SABRAO General Congress and the Annual Meeting of The
Korean Breeding Society. Seoul. Korea. 24-28 September 1997
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Glufosinate-Resistant Soybean : Biochemical Basis and Negative
Cross-Resistance

Tosapon Pornprom and Peerasak Srinives

Department of Agronomy, Faculty of Agriculture, Kasetsart University,
Kamphaeng Saen, Nakhon Pathom 73140, Thailand

Resistance to glufosinate of 16 soybean cultivars and breeding lines
was evaluated at the whole plant and the cell levels. In a field screening, the
cultivar “SJ 4” showed resistant response while GC 87016 breeding line was
susceptible. The whole plant response indicated that the Isy and GRsg estimates of
growth from the susceptible and resistant cultivars were at 0.250 and 0.500 kg
ai/ha giufosinate. With'the introduction of glufosinate-resistant soybean cell lines,
cell suspension cultures were established on MS basic medium supplemented with
BS vitamins, 0.3% sucrose, and 10 mg/l. NAA. Using a stepwise selection with
increasing concentration of herbicide, a soybean line resistant to 10" M glufosinate
was obtained through direct selection of diploid cells in the suspension culture. It
is referred to as 10° M glufosinate-resistant soybean cell line. Determination of
ammonia concentration in the herbicide-treated cells indicated that the normal cells
accumulated up to 15-fold more ammonia than the resistant ones. This information
suggested that lower ammonia accumulation in the resistant cells can be used as an
indicator to select for glufosinate-resistant soybean cell lines. Additionally, there
was no cross-tolerance between glyphosate, imazethapyr, and primisulfuron.

P N R

Oral Presentation_ 9ral Poster - Title

First Name__Tosapon _ Middle Name - Last Name Pornprom

Institution Pept. of Agronomy, Fac. of Agriculture, Kasetsart Univ.,Thailand

MailingAddress Dept. of Agronomy, Fac. of Agriculture, Xasetsart Univ.,

Kamphaeng Sacn, Nakhon Pathom 73140, Thailand

Tel 66—_34_—31_5_-:81@____ Fax 66-34-281266 _ P-mail__agrtpp@nontri.ku.ac.th
Electronic submission of abstracts is encouraged.

ABSTRACT ‘WUl)f\” FTTON DUVADLINE: November 30, 2000



%ﬁﬁi’!ﬂ!ﬁﬁ'—iﬂ&@%

INGUSTRIAL DEVELOPMENT AND TECHNOLOGY UTI@\TIDN
OF MLINGBEAN IN EHINA

lnmINvY 14

PEE W S Yo # R IR 7 P

Institute of Crop Germplasm Resources, CAAS

®YyEiExHED

Department of Science&Education, MAPRC

Wb SR RS % T8 IR 3 X fag o i

Asian Regional Center, AVRDC

&0
o

B ARV B EFE R 1R AL

China Agricultural Science and Technology Press



)

Mungbean Breeding Research
at ARC-AVRDC/KU

Peerasak Srinives' Worawit Sorajjapinun? and Meisaku Koizumi?

(1. D t. of Agronomy and 2. ARC-AVRDC, Kasetsart University,
Kamphaeng Saen,Nakhon Pathom 73140, Thailand)

Abstract  Although the area planted to mungbean in Thailand has declined from over 0.5
million ha to 0. 3 million ha during the past decade.the crop still occupied the largest area
planted to legumes. All six recommended cu'rvars grown in tie kingdom to dare were
essentially derived from AVRDC improved lines introduced during the cecade of 1976 25.
Transferring of mungbean breeding activities 10 the Asian Regional Center (ARC) located in
Kamphaeng Saen Campus of Kasetsart University (KU) in 1993 allowed the scientists from
both institutes to practicaliy unite theit research projects. Beside developing elite lines 10 supply
10 the International Mungbean Nursery.other breeding research activities have also been done.
The more interesting topics include breeding for bruchid resistance, breeding {or tolerance to
iron deficiency.wide crossing and mutant induction by gamma-rays,.nd investigation on effect
of multiple leaflet on major agronomic characters. Funding of the research projects came from

Kasetsart Universty, ARC-AVRDC and the Thailand Research Fund.

1 = The significance of AVRDC improved mungbean lines to
Thailand

Mungbean acreage in Thailand has decreased gradually during to past 10 years. The
planted area was well over 0. 5 million ha in crop vear 1989/1990,dropped down to 0. 3
million ha in crop vear 1998/99.and expected to become stable ever since (Center for
Agricultural Tnformation.2000). The caused Thailand to lose his position as the world’s
rumber one exporter of munebean and products during rthe recent vears. However,
mungbean still occupied the largest planted area in the Kingdom as compared to the area
grown to the other legumes. The main reson for the decline in mungbean growing area is
competition with the other upland crops.especially sugarcane.corn,cotton and soybean.
New improved cultivars of the competitive crops have been released periodically while the
most population mungbean cultivars are sull “Kamphaeng Saenl] ’ derived from VC1973A
{for dry season planting) and ‘Kamphaeng Saen 2’ derived from VC2778A (for rainy
season planting). Although being released 15 vears ago (in 16867 ,these two cultivars were
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sull preferred by Tai larmers due o their high yielding stabiliy.

By the end of 199%,up 10 46 breeding lines from the Asian Vegerable Research and
Development Center incomes and/or impraved nutrition have been made, especially in
Thailand,China. Pakistan, Vietnam and Mvanmar {Tsou, 2000). In Thailand alone.all &
major mungbean cultivars were essentially derived from AVRDC improved lines as shown

in Table 1(Srinives and Yang.1978; Srinives.1950;1996;:1998; Watarasit et al. .2000).

2 Collaboration bi.ween ARC-AVRDC and Thailand

Srinives (1998)emphasized the importance of mungbean in Asia and Ausiralia, with
breeding Line VC 1973A was once the most widely grown line in the world. Tt was
released as Kamphaeng 1(KPS 1) in Thailand; as “Zhoug lu No. 1" and ‘Xu Yin No. 17 in
China; and ‘Seonhwa-nogdu’ in the Republic of Korea (Shanmugasundaram. 1998).
Dissemination of VC 1973A into the region has been made effectively through either the
country collaborators participated in testing of the Intermational Mungbean Nursery
(IMN), or through the participants of the Asian Regional Center (ARC) Regional
Training Course in Vegetable Production and Research. This demonstrated the importance
of coll-horation between ARC-AVRDC and Thailand ,especially with Kasetsart University
(KU),where the ARC is located.

ARC-AVRDC has three major collaborators in Thailand . viz. KU.the Depgrtment of
Agriculture (DOA) and Department of Agricultural Extension (DAE). Both departments
are attached to Ministry of Agriculture and Cooperatives. Srinives(1998) summarized the
joint benefits of this collaboration into 4 items.

1. Ut-ilizaribn of AVRDC mungbean germplasm for trials and release as new cultivars
(Table) ,or as parents in breeding programs. _

2. Collaboration with Thailand’s mungbean programs.mainly with the DOA’s Chai
Nat Field Crops Research Center (CNFCRC) and KU.

3. Manpower development through trainines at ARC as well as the AVRDC
headquarters.

4. Extension of the elite materials through participants of the Regional Training
Course as mentioned above.

Agreement on the collaboration between ARC-AVRDC and KU was spelled out by
mungbean breeder of both institutes to jointly the following areas :

1. Resistance to major diseases.especially Cercospora leaf spot and pawdervy mildew.

2. Resistance to major insect.especially bruchids and pod borers,

3. Genotypes with high vield potential . improved plant tvpe, untiorm maturity . and
high nurtritional seed conrent.

4. Tolerance to alkaline soils 1that are deficient in micronurrients.
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3 Recent achievement of mungbean breeding at ARC-AVRDC
and KU

Collaborative mungbean breeding research berween AVRD( and KU began as early as
in 1970s. and thus the combined research results are voluminous, The achievement afier
the establishment of ARC in Thailand in 1992 will bc .mphasized here. The mungbean
research,pérticularly breeding and plant pathology . was transferred 10 ARC in 1993. From
the founding of AVRDC in 1%71 up to 1993.over 6000 Vigna crosses { VC) had been
developed at AVRDC headquarters. Dr. D. Kim from Korea,the first AVRDC mungbean
breeder assigned to Thailand, led the ARC sta{{ in developing more crosses [rom superior
genotypes {(Jene-Kritiya et al. .1996). Dr. I. A Malik from Pakistan.who succeeded him,
continued to work along the same lines. By the year 2001, ARC have produced over 300
more VCs. Superior derived from the recent crosses were included in ihe IMNs.

Beside dcvelopment of mungbean lines. the following hreeding research had been
achieved .during 1993 till to date. The projects were mainly funded by Kasetsart
University . ARC-AVRDC and the Thailand Research Fund. Several graduate students

and trainees were benefit from these projects.
(1)Breeding for bruchid resistance

There are 2 sources of genes controlling resistance to bruchids (Callosobruchus
maculates and C. chinensis). The first source obtained [rom a dominant gene availakle in
the wild munghean Vigna radiata var. avblobata {TC 1966) conferred qualitative resistance

(Fujii et al., 1989). Sarikarin et al. {1999) successfully developed near-izogenic lines

" (BC9) of KPS 1 and Chai Nat 60 resistance to the bruchids, but could not put them into

recommendation for the resistant lines might give adverse elfect to consumers. They also
found that when texture layer around the seed coat was removed by 15% NaOH. the
bruchids laid significantly more eggs than when the layer was kept intact. Although this
character has nothing 1o do with the antibiosis resistance.rough-coated seeds have been
proven to harbor less bruchid eggs.

Another resistant scurce was guantitatively inherited from rthe accession V 2708
(Talekar,1989). Duangsong et al. (1993) used Havman’s approach of generation mean
analysiz to conclude that additive genetic was the most important in conditioning the
resistance. Howewer,the lines were not emploved in the succeeding breeding programs due

to less resistance as compare 10 the programs of TC 1966.
(2)Breeding for tolerance to iron deficiency

Takhli soil series prevailing the lower northern and the upper central parts of
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Thailand is high in pH and resulted in iron deficiercy. Srinives €1 o (1T reported that
2 mungbean lines. via. NM 4-97 and NM 10-i2 developed by Nuglear Institute for
Agriculture and Bivlogy in Pakisran were tolerance to this condition. They found rhat the
E,-plants from crosses between the tol ance lires and the susceptible cultivars \KPS 1 and
KPS 2,segregated at the ratio of 13 tolerance to 3 suscepubility. Thev concluded that
tolerance 10 iron deficiency in mungbean was controlled by 2 loct of gene with inhibiiion
action. Somanus et al. (200w have developed a PCR assay for iron deficiency which
allowed Srinives and Somanus (2001 1o allacate the AFLP markers linked to genes
controlling the trait. One locus of gene was found locating between CGT/CTG and CAG/

TAC4,franking at the distance ¢! 2. 9 and 3.0 cm away.
(3)Wide crossing and mutant induction by gamma-rays

Interspecific hybridization was performed between Vigna radiata and related Vigna
spp. Pod setting percertage was high when using V. radiata as female parent. The cross
V.radiata X V. radiata {wild} ga. ‘he highest pod setting of 26. 1%. Interspecific crosses
were successful in V. radiata X V. mungo. V. radiata X V. mungo{(wild) . V. radiata X V.
umbellata (wild), having F, seed germination rare of 94.1,40. 5.6.4.17.5 and 2. 0% .
respectively (Ngampongsai et al. ,1998). lLater.Srinives et al. (1999) took F, seeds from
the crosses V. radiata X V. radiata (wild),V. radiata (wild) X V. radiata. V. mungo X'V.
_ mungoe (wild) and V. mungo (wild) X V. munge and irradiated with various does of gamma-
rays. Mutation was detected in both quantitative and qualitative traits. Among the
quantitative traits,early maturity and large-seeded lines were extracted. For qualitative
traits, the mutants in cluded leafl mutants (dark green .waxy. multiple, and Ipbed),pod

mutants (large and top podding), and semi-dwarf plants.

(4)Effect of multiple leafiet on agronomic characters

Near-isogenic lines of mungbean were produced from backcrossing two Thai
recommended cultivars. KPS 1 and CN 36, with the multiple leafler ne. V 5926, unul
BCY. The isogenic lines were evaluated against both recipients to detect of 1he gene
controlling the multiple leafler on physiological and agronomical characrers. Ir was found
that seed yield, plant height and number of pods per plant were greater in the rrifoliate
leaflet cuftivars than the multiple leafler near-isogenic lines,whereas the numbers of secds

per pod and 1000-seed weights were nor significantly different (Kowsurat et al. .1999).

4 Conclusion

All 6 recommend munghean culnivars grown in Thailand nowadavs were essentially
derived from AVRDC improved hpes. The Jines were all developed ar AVRDC
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headquarters in Taiwan. The mungbean breeding research at ARC-AVRDC and KU were
pracucally united after the establishment of ARC in 1992 followed by transferring of
mungbean breeding activities to ARC in 1393, Beside crossing and selecting of elite lines
for International Mungbean Nursery .the breeding research activites included basic genetic
study.rutation breeding. and exploration of novel traits. The activities that were worth
mentioming included breeding for bruchid resistance, breeding for tolerance ‘o iron
efficiency ., wide crossing and mutant induction by gamma-rays and xploration on effect of

multiple leaflet on certain agronomic characters.
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ARC-AVRDC/KU @5 F MR

Peerasak Srinives® Worawit Sorajjapinun’’ and Meisaku Koizumi™
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(1. PERAEFEDEBERFAN2 TG RA RS HHFRID

BE AZETE-REERBIHMETERH S0X10 hm® FREH 30X 10 . HEMNA
REMAMEERBANLAEY, Nt d - AERRSG 6 M RIRMHZ 19761985 F
MENFESTNRSRFREEN. 93 E . FEPLAVRDOKSETERIEATESE
EHBMFERRLAEEUMNTEMHEEFRLARC, AL T 2 PRERFREENH
HFHARAME, -FAUEERRGEAFERBIHIMNRER . ZAHEFRENLTE
HFT, EERMXENEETHESE R HREFH ER MR - HAETAN U R BT E
FEIMEERTHREE. FRCRFIEXRAFECYAZ THEEARSABFCUMNE
B HAEETRES.

— IR OHRRANEER TR RNES

10 FEFESTHEEREHBL . F 2000 ERERLFRTLHH,1998—
1999 4E 2 H 43 5 M I B AL 1989— 1990 4E# 50X 10° hm® BB 3010 hm?™, EE %+
THRS-SSREFSBOENEE., R SHETLEL, ST NRAREEHEER
RANEEEY. SRR HERFECVIERALAEEHEEDMNES . AR EHE.
ERRUEMATD. REFNRIHASH ARG B LN AR AEREANNAR
Kamphaeng Saen 12 Zf# ) H Kamphaeng Saen 2 EF/ ) . BRE T 15 ERI (1986
EIFRFEHET HERINERHARREEMNEREF SR,

21999 4K, BB 6 M URBTEHHFE 22 P EFERIEr, BERKE 120X
1 hm', FRHMEBEETHARKANBRYEFR K FE . AHEELE . $E  EENE . B4
fEl (Tsou,2000), #HFEE.6 MESHHEEATERIMBPEFTE . B E 1(Srinives and
Yang.1978;Srinives.1990;1996;19%8; Wartanasit et al. ,2000),

— ARC-AVRDC 5ZE= IS

Srinives(1998) i T @ G A T H MM T 4. VC 19734 Bt F F R GET H—
TREMEF. BEHKPS LR 1 SRS 1 5 Seconhwa-noedu S HNERE . Fi

< ALl R AT BURI R K LB TT R
SRR P2 S R g L IR e PR SRS WV v B TR P R I R S
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GEHE T M R BT S5 19 S FEE B N ARC SR ™ MR NI FER 5 00 . VO
1973A 104 419 5 W R A i B AT B A6 3 . X HIEHR T ARC-AVRDC Fige i LI
ARC (A FRTEs R Rk K22 S EM T T,

AN ARC-AVRDC # 3 M EE Stk . URERL N A% (KU BRI G EH
(MACS i %l B (DOA FaR W T R (DAE), Srinives(1998) R T HXGETE 4 M H
FIF| 2 HE (DAVRDC R TR AR WA A MRS /EAF SRR SENEEHHAT
EFEHSGHFHOE(LE ;OS5 % ERL AZ (KU)H Chai Nat B [# 48 B 5 $ .0
(CNFCRC) B EHF 1744 G B M BFF ; O T ¥ K .0 (ARC) RIFLLE -4 (AVRDC) 258
FEFTAA B @M 1T B K% R B ST 5 R

2R ARC-AVRDC HBERE W AELEIFRHFE T @GR FRGETRR. QO
RIEHZ AEEHRBHAORR ORIEFHL, AR IRNEEL QOB H I #
S RANE . RA—BNEERSR ORI HE TR OMEIE L,

=.ARC-AVRDC FIZRERWAFE(KU)NZHARMLE

ARC-AVRDC S EHER NV A¥ERTEM T EAOSETR . RN 20 42 70 FHLF 4
W EEETEERY. TEHFENF 1992 F ARCEREAR T VU ERSMMZE. 1993 F,
AVRDC BRI R B EF AR BEENANEEHAE ARCEE). 19711993 4
#6000 EHATEEZEHHEMN AVRDC £8P (& E)i2 3 ARC(Jene-Kritiya et al. ,
1996), ¥ HSEEM D. Kim i+ 2 AVRDC REIREMNE - TSITFHR.HEHARCH
THEAREBRBREMERETEMETAE.ZE - RECEHMEE L A Malik & L4
ST T, 8 2001 EEL.ARC B3 300 £45M VC ZNK B EX S EHFAERS
TRRE (IMN),

RESSRFNER. 1993 FESUTATEOHRRRIN. ZAFEETERBE
Bl K% ARC-AVRDC HIZEH XS TN, —RHREAFNARBEZSZ T
WH .

(NERER

B NHLE £ (Callvsobruchus maculates and C. chinensis B G HEB G2 IEEH, —
MEER BHENE R IEALSE (TC 1966),1999 4 .Sarikarin Z /TR EEE H KPST 1
Chai Nar 60BCOT GRS EHER BEERATET BAHELCENMHLEHEE
A, NEAASHERBESHER ISKEELMLEE S84 REHEZ TERER
AR, REY-ERAEAFTRELMNTE EEVBRKXBLTER~EN
.

FH WA SRSV 2709 (Talekar. 1989). Duangsong W (1993) #H) /{
Hayman's approach of gener~tion mean analysis S} 87 7 i 8518 A0 V2709 ST &
Ltk B BNl SN R MR R ERIMATRURESHERHIE Py a9 te i
H TC 1965 3
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DOMMEREE P

G AL AR FUD b EEREIE MK L 4 pH (U B A W AR L Srinives 221997 4 £ A
A7 M1 L R 1 T G WFFE BT (NTA P ) 5 2769 NM 6-97 and NM 10-12 fE 2 B i Bl BR g 31
B i SR GRS R 5 KPS M KPS2 2838, F2 DHHR 13+ 0 iYL & 5% .0 13 4
B3 AR, MR ITIA %% GO BBk it 2 AR (5 2 E . Somanus Y2000 R £ €04 it

RS S ENEf 7 PCT L3, Srinives H1 Somanus (2001) T T AFLP i K B —
AP fE CGT/CTG #1 CAG/TACA 8] Fa g K #4 2.9 ¥ 3. 0 cM.

(ENRERZN - FTEBRUN

Z 5 (Vigna  adiara) I K Fh Vigna spp. 2230, B SR B AR IR, RO S5E
SR GETH R ERES A2 1 %. BEXBEL B XFERGT 0. BT CFERT M
Z.FE, FrFiiEE oA 04.1.40.9.6.4.17. 53 1 2% (Ngampongsai ¢t al. ,1898), fF¥E.
Srinives F(9INK B G X HAF U FABREX KL, BHFI XL RER HERE L

SALF ATRREREE v-SHEBEH. AHAEHBENTEMRERA TR €8
iﬁﬁfﬁ»%ﬁ??&*ﬂjﬁﬁ:ﬁ:?o fERIR R B EREE REEROES . TH . Z),
Wob) ERWEGER RS ML EF KT,

(M) B R BRI F BN

MEER 2 T ARk KPS1 #1CN3e 52 BFp T V5926 [ %, A BCOFHBRT
WHEGEEAR, A ERZRE FHEMNESHSERNEBRRLZERE, ERA-BEY
KRERBSEHASMBEERERF B EHEGERREIER EARARE. A Fs
VHTHEFEES BF2EE (Kowsurat et al. .1999),

Po. 518

WA EEHET 4 6 MRT a’ﬂainuuﬁpuﬁt%‘ﬁ;%}i AVRDC BTGB MBI EFM.
FEGREESE AVRDC B8 EBRM. XK E ARC-AVRDC S FELI A K3 (KUYES
CERAEOAETR. B 1992 4F ARC B LAG M 1993 FEF A0 KRN T/EFERE
ARUEXEATE . EF X ARG5S NEEKEELE. B I - HERESNG
TE#H T RGBS A LR A HEREERE, AGRENESAM U R TR .k
BFRH EEATHETER, UEEHERZHERE T,
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