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Improvement of Yardlong Bean for Insect Resistance

Abstract

Improvement of yardiong bean for insect resistance was investigated. Regarding to long
process of breeding program, the research was divided into 3 phases and this paper was the summery
results of phase I, research started from October 2004 to September 2007. In the first phase, 3
experiments were conducted. Experiment I: Twenty four yardlong bean and 13 cowpea accessions
were plated in the field to characterize their morphology and genetic relatedness. Genetic variation
and relationships among 37 accessions except were investigated based on RAPD technique. One
hundred and twenty decamer oligonucleotide primers were screened and 5 primers {OPC-06, OPR-12,
OPZ-03, OPZ-08, OPZ-13) were chosen for further evaluation. A dendrogram of genetic similarity
was constructed based on 23 polymorphic bands obtained from 5 primers using UPGMA in SPSS
program, which revealed separate groups between yardlong bean and cowpea. The similarity
coefficient among yardlong bean and cowpea accessions ranged from 0.515 to 1.000 and 0.548 to
1.000, respectively. Experiment II : Eighteen yardlong bean and 6 cowpea accessions were screened
for resistance to aphid (Aphis craccivora Koch) under field and screenhouse trials. The experimental
design for field experiment was a Randomized Completed Block Design with 3 replications, 20
plants /plot for each accession. Evaluation for aphid resistance was based on yield and foliage damage
scores. The results showed that the following 4 accessions tended to be resistant : SR00-863, IT82E-
16, suranaree 1 and Khao-hinson. Resistance was further evaluated in the screenhouse by measuring
differences in aphid populations and visual damage on the accessions. Five aphids were released on
each plant 19 days after germination and the number of aphids subsequently monitored for 3-7 weeks.
The high number of aphids was found on Big-one whercas SR00-863 had the lowest aphid number
followed by IT82E-16, Suranaree! and Kao-hinson, respectively. The results under both field and
screenhouse experiments indicate aphid resistance in those four accession. Based on results, selected-
PSU, one of cultivated variety which susceptible to aphid was crossed by those 4 varieties to produce
F1 and F2. Seed of E2 from each cross were grown and single seed descent was used for selection
until F4.

Experiment III: Induced mutation in yardiong bean cv. “Selected-PSU’ by gamma ray
was carried out. Seed of Selected-PSU were treated with gamma rays at 25, 50, 75 and 100 Krad and
Lethatl dose(LD,)) was examined. Results indicate LD, of gamma ray in yardlong bean at 21 days
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was about 38.12 -42.34 Krad. Seeds of Selected — PSU were treated again with gamma irradiation at
25, 35, 45 and 50 Krad. The treated seeds (M, seeds) were cultivated in the field at and the following
characteristics of M, plants were recorded: percent of seed germination, survival rate, time of
flowering and abnormal characters. Ficld observation indicated that treated plants could be recognized
by flat stem, large — thick and deep green colour leave, twin leaves, small ~ circular leave, spotted
colourless leave, fine leave, quadrifoliate leaves, sterility and dwarfs. Seeds of all M, plants were
harvested and grown as M, plants. In the M, generation, high variation in percentage of germination,
first flowering, number of pods per plant and pod length were found. Mutations of some
characteristics were also observed. Dwarfs and sterility were observed indicated mutation induction
with mutation rate 0.28 and 93.94 % respectively. In the M, generation, a higher number of dwarf
plants and sterility were found in comparison to the M, generation. In addition, some plants produced
abnormal pods in this peneration. Only 39 lines were selected, based on aphid resistance (and
tolerance), early first flowering less then 46 days, pods per plant > 30 pods and pods length > 30 em.
In this generation, dwarf plants were still found in all lines derived from PSUS0 — 001. For this
teason, lines derived from PSUS50 — 001 were discarded. The best 15 ;hants from 4 lines were selected
and further selection will be performed.
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