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Improvement of Yardlong Bean for Insect Resistance

Abstract

Improvement of yardlong 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 II, research started from October 2006 to September 2008. Three experiments
were conducted. Experiment I: Conventional breeding and inheritance of bean aphid resistance in
yardlong bean and cowpea were carried out. A susceptible variety, Selected — PSU, was crossed
with the resistant accessions to produce 4 single crosses. Six generations including P, P,, F, F,,
BC, and BC, from each cross were evaluated in a Randomized Complete Block Design with
unequal replications under a screenhouse condition at Plant Science Department, Faculty of
natural Resources, Prince of Songkla University, Hat Yai Campus, Hat Yai, Songkhla. Five
apterous adult cowpea aphids were released on each plant at 3 weeks after planting, the number of
aphids and visual damage were recorded. Data of 6 weeks after planting (3 weeks after
infestation) were analyzed. The results showed that the distribution of damage rating score of F,
and BC, were close to the resistant parents in all crosses. However in F, and BC,, the number of
resistant and susceptible progenies which fit 3:1 and 1:1 ratios, respectively was only found in the
cross Selected — PSU x IT82E — 16. This indicates that resistance to cowpea aphid in IT§2E — 16
is controlled by a single dominant gene. In other crosses, the inheritance to cowpea aphid was
found to be more complex. Gene actions were estimated by generation mean analysis on each of
the 4 crosses. Results from generation mean analysis indicated that additive gene was significant
in the cross Selected — PSU x IT82E — 16 for the total number of aphids and visual damage
scores. The dominant gene and additive x additive interactions were also found for visual damage
damage scores in this cross. Heritability of visual scored damages was ranged from 22.21 to
55.94 percent, the highest heritability was found in the cross Selected — PSU. x IT82E — 16.

Experiment II: Induced mutation in yardlong bean cv. Selected-PSU by gamma
ray: seeds of Selected — PSU were treated with gamma irradiation at 25, 35, 45 and 50 Krad.
The treated seeds (M, seeds) were cultivated in the field and selection was performed until M4
generation in phase 1. In the phase II, selection started from M5 to M7 and the following

characteristics of each generation were recorded: percent of seed germination, time of flowering

(10)



pod length, number of pods/plant, yield/plant and abnormal characters. Three lines from M7 was
chosen and preliminary yield trail was conducted. Selected-PSU and Samchook were used as
check varieties. Data from the field indicated that no significant difference was found among all
selected lines and check varieties. Regional trials will be conducted in field.

Experiment IIl: Bean aphid resistant mechanisms were studied. Feeding
behavior of bean aphid and plant types, such as shape, length and density of hair occurring on
lower surface of plant leaf, thickness of epidermis and plant color in yardlong bean and cowpea
were studied to clarify their effectiveness. The results showed that probing period was shortest on
the Selected-PSU followed by Khao-hinson, Suranaree-1 and IT82E-16, respectively. The longest
feeding period was recorded on the Selected-PSU while the shortest was found on the IT82E-16.
Shape, length and density of hairs/cm’ presence on the lower surface of leaves were also studied
under Scanning Electron Microscope (SEM). Two different shapes of hairs were observed : a
club-like and slender hair shaped. The shortest hair was found on the Selected-PSU while the
longest was recorded on the IT82E-16. The thickness of epidermis was examined on stem and
leaf. The most thickness of stem and leaf were observed on the IT82E-16. An average of winged
aphids trapped by color ranges of particular variety of plant were recorded in the Select-PSU.
The nutrient sources of nitrogen, phosphorus, potassium and protein that utilized by aphids on
yardlong bean and cowpea were studied. The results showed that the Selected —PSU has high
percentage of nitrogen and protein, which was enhance population and growth of bean aphids. In
contrast, the lowest potassium percentage was recorded on the Selected-PSU, consequently
susceptible to bean aphid since high percentage of potassium in plant cell related to insect

resistance.

Keywords: yardlong bean, cowpea, insect resistance, bean aphid (Aphis craccivora) mutation,

gamma ray, insect resistant mechanism
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Bean varities Grand mean
2 days 5 days 10 days 15 days 20 days 25 days 30 days
IT82E-16 1.6+1.0 9.642.3¢” 49.0+8.2b 250.9+£28.4b  2295.6£205.2b  433.2+102.4b 2.2+0.3ab 434.6+£136.2b
SR,,-863 2.6+0.6 25.4+5.1ab 84.14£9.4b 613.5+82.5a  3450.1£267.5ab  1044.1+295.4ab 7.8+0.9ab 746.8+206.4ab
Suranaree 1 2.0+0.7 11.5+1.4bc 54.4+13.9b 271.1£12.6b  2317.74£340.5b 362.0+£62.7b 2.0+0.5ab 431.5+£141.4b
Khao-hinson 1.5+0.4 12.7+1.8bc  128.4+16.0ab  575.4+55.5ab  3649.5+334.1ab 0.0£0.0b 0.0£0.0b 623.9+218.9ab
Selected-PSU. 4.6+0.9 38.1+5.7a 200.4+43.9a  896.3t164.6a  4795.44385.5a  1607.6+£767.4a 9.4+4.4a 1078.84299.5a
F-test ns 12.4%* 7.1%% 11.7%* 11.0%* 3.4% 4.9%%* 2.8%
CV (%) 66.85 39.6 50.9 33.7 21.3 112.3 95.5 63.6
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Rang Test (DMRT)
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Hag 45 U

Time (minute) (Mean:I:SE)l/

Bean varities 30 days 45 days

Probing period Feeding period Probing period Feeding period

IT82E-16 4.7+0.8 28.7+£3.1b 5.5+0.3a 28.1+2.6¢
SR,,-863 3.540.3 47.312.4a2/ 3.240.7b 44.9+3.4b
Suranaree 1 4.2+0.7 35.8+3.2b 4.1+0.7ab 32.9+2.9bc
Khao-hinson 5.0£1.0 35.3+1.8b 3.4+0.2b 42.5+4.1bc
Selected-PSU. 3.2+0.5 50.3+3.7a 2.5+0.4b 61.3+4.2a
F-test ns 9.7%* 5.7 ** 13.6**
CV (%) 36.7 16.4 28.9 18.5
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