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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 11, 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 IT82E - 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 III: 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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Number of aphids/plant (Mean+SE)"

Bean varities Grand mean
2 days 5 days 10 days 15 days 20 days 25 days 30 days
IT82E-16 1.6£1.0 9.6+2.3c” 49.0£8.2b 250.9+28.4b  2295.6+205.2b  433.2+102.4b 2.240.3ab 434.6+136.2b
SR,,-863 2.6+0.6 25.4%5.1ab 84.1+£9.4b 613.54£82.5a  3450.1+£267.5ab 1044.1+295 4ah 7.840.9ab 746.8+206.4ab
Suranaree 1 2.0+0.7 11.5+1.4bc 54.4+13.9b 271.1x12.6b 2317.7£340.5b 362.0+62.7b 2.040.5ab 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 200444392 896.3+164.6a 47954438552  1607.6+£767.4a 9.444 4a 1078.8+299 53
F-test ns 12.4%# T.1** 11.7*%# 11.0%* 3.4+ 4.9** 2.8%
CV (%) 66.85 38.6 50.9 337 21.3 112.3 95.5 63.6
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Time (minute) (Meand:SE)”

Bean varities 30 days 45 days

Probing period Feeding period Probing period Feeding period

IT82E-16 4.740.8 28.743.1b 5.5+0.3a 28.1%2.6¢
SR,,-863 3.540.3 47.3+2 422/ 3.240.7b 44.9+3.4b
Suranaree 1 4.2+0.7 35.84+3.2b 4.1+0.7ab 32.6£2 %bc
Khao-hinson 5.0£1.0 35.3+1.8b 3.4+0.2b 42.5+4.1bc
Selected-PSU. 3.240.5 50.3+3.7a 2.5+(.4b 61.3x4.2a
F-test ns 9.7%% 5.7 ** 13.6*%*
CV (%) 36.7 16.4 28.9 18.5
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INTRODUCTION

Yardlong bean (Vigna unguiculata ssp. sesquipedalis) is also known as the asparagus bean,
snake bean, or Chinese long bean. It is reported fo be one of the top ten vegetables in
Southeast Asia, especially in Indonesia, Malaysia, Philippines and Thailand {Gonapa,1996).
The production of yardlong bean in Thailand is approximately 124,002.73 tons. Their pod
products are both eaten as fresh and cooked. The fresh pods are good source of protein,
vitamin A, vitamin C, thiamin, riboflavin, iron, phosphorus, potassium, magnesium, and
manganese (Tindall, 1983). However, yardlong bean is most often affected drastically by
adverse environmental conditions and out break of insects or diseases (Thu, [997). In
unprotected mono-cropping, yield tosses due to the major field pests may be 20 — 100 percent
(Ofuya, 1997). Cowpea aphid (Aphis craccivora Koch) is one of the obvious insect pests for
yardlong bean and cowpea production areas (Clement et al, 1999). It is found primarily on
the growing points of the host plant including tips, flowers and developing pods. In cowpea,
A. eraccivora primarily resulted in seedling stunting and frequently death. The aphid may
infect cowpea in the post flowering period causing reduction in seed yield (Ofuya, 1989). In
addition, aphids are known to transmit a number of plant viruses. Most farmers use chemical
application method to control these insects. But this method is not considered
environmentally friendly and not safe for human. To reduce chemical application, aphids
resistant varieties of yardlong bean must be developed. Therefore, the objectives of this
study are: to cross between Selected — PSU, a susceptible yardlong bean to A. ¢raccivora and
4 accessions of cowpea that have been identified as resistant and tolerant to A. craccivora
(Benchasri et al. 2006) and 2) to valuate aphid resistant in Fy hybrids and their parents in
different stages of plant development.

.. MATERIALS AND METHODS

The four resistant and tolerant accessions cowpeas and yardlong bean; IT82E — 16,
SRgg -~ 863, Kao — hinson and Suranaree | were crossed as males with the susceptible
yardlong bean, Selected — PSU to produce F; hybrids. Four Fy hybrids and their parents were
grown under the screen-house condition. Two -experiments were carried out in the screen-
house at the Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhia
in February to April and May to August 2007. The experimental design for both seasons were
Randomized Complete Block Design (RCBD) with 3 replications. Five adult aphids were
infested on each plant at 3 and 5 weeks after planting in the 1® season and 2™ season,
respectively. The number of aphids and visual percent damage subsequently monitored for 4
weeks alter infestation. Visual percent damage was recorded. Aphid population analysis was
carried out to assess the degree of association between the damages percentage and aphid
populations for each season.
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. RESULTS AND DISCUSSION
From both experiments, all F; hybrids.and their paternal parents had significantly
lower number of aphids compared to their matemal susceptible parent, Selected-PSU. In the
first season, 7189 aphids were recorded on Selected-PSU at the final count while mean aphid
numbers in F; and their paternal parents varied from 1,507 in IT86E-16 to 2,668 in F, of
“Selected — PSU x'Kao — hinson (Table 1). In the second seasons, smaller number of aphids
in all plants were observed. At 4 weeks after infestation as a final count, 4,125 aphids were
found on Selected — PSU and aphid numbers on all others varied from 1,300 to 1,825 (Table
2). The visual percent damage rating was also revealed the same result as supported by a
correlation between number of aphids on plants and visual damage percentage in both season
(r = 0.644 and 0.697, respectively). The correlation between damage percentage and aphid
populations were presented in Figure 1A and 1B.
All plants in the first season produced no pod due to badly damage, whereas some
pods were obtained in the 2™ seasons. The highest pod yield (100.27 gram/plant} was found
. in F; of Selected — PSU x-Kao— hinson (data not shown). Results indicate that yardlong bean
and cowpea are less resistant to aphids in the early stage of development. The same findings .
were reported in rice resistant to rice leaffolder by Ramachandan and Khan (1991), the
resistance of pasture grasses to the grass aphid (Dent and Wratten, 1986), and the barley
resistant to bird cherry-oat aphids (Leather and Dixon, 1981). However, Ofuya (1993)
reported that some resistance lines of cowpea were more resistant to 4. craccivora in the
seedling stage than in the podding stage. In sorghum, younger plants have greater resistance
to aphid, the planthopper than older plants (Fisk,1978). In addition to stages of development,
the expression of insect resistance in crop plants may depend on envirenmental factors such
as temperature, light, soil fertility and relative humidity (Smith er. al., 1994). The aphid is
most problematic if yardlong bean and cowpea planting coincides with the onset the dry
season and the aphids are often washed off the plants by heavy rains. In our experiments,
average rainfall in the 2" season was higher than the 1% season and could be affected the
growth rate of aphid populations resulting in higher number of aphids in the 1% season.

CONCLUSION

Results indicated that IT82E-16, SR00-863, Kao-hinson Suranaree 1 and their F; hybrids
with Selected-PSU showed promising levels of resistance and tolerance to A. craccivora.
Severe damage from aphids on yardlong bean and cowpea was higher if infestation occurred
in the early stage of seedling, no pod was produced even in resistant lines. A positive
correlation between number of aphids and damage percentage was obtained with r = 0.644
and 0.697 in the 1* and 2™ seasons, respectively.
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Table 1. Number of aphids on yardlong bean, cowpea and their F| hybrids durning 1 - 4
weeks after aphids were released under the screenhouse conditions, in the first (February -
April 2007} and second season (May — August 2007).

weeks after aphid infestation

- 1 week 2 weeks 3 weeks 4 weeks

]st 2nd 15! znﬂ lsi 2nd Isl 2nd LSD,
Lines s$e4s0n  Season  season  season  season  Season  season  season 0.05 C.V.
Selected-
PSU 19522 6233 15669 42583 451092 392500 7188.65 4125.00 680.34 28.72
IT82E-16 9535 21.67 546.80 7567 1517.00 876.67 1506.80 1300.00 236.81 2721
F
(Selected
PSU x
IT82E-
16) 57.60 25.33 53640 77.50. 1651.20 1040.00' 2059.70 1342.00 341.01 26.72
SR0O0-863 134.30 2867 732.60 116.17 295850 1590.00 2228.80 1749.00 1859 133
F;
(Selected
PSU x
SROO-
863) 66.04 31.17 68080 13867 3115.60 1686.67 2238.00 1750.00 21839 1541
Kao-
hinson 168.25 29.00 76730 6833 312580 1315.00 2452.80 164333 2624 18.52
F
(Selected
PSU x
Kao- :
hinson) 12500 23.33 803.20 79.83 296920 1331.67 2667.70 165000 446.01 22.85
Suranaree
1 134.67 29.33 68630 91.67 3529.30 158333 242300 1680.00 34238 2395
F
(Selected
PSU x
Suranaree
D 14800 31.67 852.00 112.50 222530 1790.00 2567.00 1825.00 302.63 21.72
F'test * * * * * * * *
LSD,0.05 80.79 12 207.44 22364 68036 90699 574.1 798.7
C.v. 2592 2488 20.18 48.96 13.09 19.14 16.26 11.72

note: 1* season :

aphids were released at the 39 weeks after planting.
2™ season : aphids were released at the 5" weeks after planting.
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Table 2. Percent damages on yardlong bean, cowpea and their F; hybrids during 1 - 4
weeks after aphids were released under the screenhouse conditions, in the first (February —
April 2007) and second seasons (May — August 2007).

weeks after aphid infestation

1 week 2 weeks 3 weeks 4 weeks
Ist 2nd lst 2nd ]s( 2nd lst an LSD,
season season season season season season season season 0.05 C.V.
12.41 450 66.1 4333 B1.33 63.83 90.56 90.1
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Figure 1. Correlation between percent damages and number of aphids in the first and second
seasons.
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Abstract

Evaluation of aphid resistance was studied in 4 crosses made between Selected — PSU
as a susceptible yardiong bean variety and 4 accessions of cowpea that had been reported as "
resistant lines, specifically 1'T82E — 16, Suranaree-1, Khao — hinson and SRqy — 863. Each
resistant line was crossed with Selected — PSU to give an F; progeny. The F, plants were
allowed to self-pollinate to produce F, seeds. Seeds of the four parental varieties, F, and F,
were planted in replicated plots under screenhouse conditions. The experimental design was a
Randomized Complete Block Design (RCBD). Five apterous adult aphids were released on
each plant at 3 weeks after seed emergence. The number of aphids and visual damage were
determined for each generation. In comparison to the susceptible variety, the F, hybrids of all
crosses had a significantly lower number of aphids, with the lowest number recorded on the F,
hybrid of Selected — PSU x IT82E — 16. The same result was obtained from visual damage
scores. In the F; progenies, high variation in the number of aphids and visual damage scores
were observed in all crosses with normal distribution of both data sets indicating aphid
resistance is quantitatively inherited.

Key words: Aphis craccivora, yardlong bean, cowpea, aphid resistance

Introduction

Yardlong bean, Vigna unguiculata spp. sesquipedalis, is a common vegetable in Asian
markets. It originated from central west Africa and is now cultivated extensively in many
countries in Southeast Asia such as Taiwan, Philippines, Indonesia and Thailand. This crop is
also widely grown in Southem China and Southern Asia (India , Pakistan and Bangladesh)
(Bounnhong, 1997). In Thailand, production area of yardlong bean was estimated at 18,560-
20,160 ha annually. A major problem for yardlong bean production in Thailand is severe
infestation and damage by various insect pests in the field. Cowpea aphid (Aphis craccivora
Koch.) is considered to be an important pest of yardlong bean (Quan, 1996) and cowpea
(Singh and Jackai, 1985). The damage to yardlong bean by A. craccivora is caused by both
adults and nymphs (Ofuya, 1997). The aphid feeds by sucking fluid from the stem terminal
shoots, petioles, flowers and pods. Heavy feeding kills young plants while it causes stunting,
distortion of leaves, delay in initiation of flowers and reduced pod set in plants which survive
attack (Jackai and Daoust, 1986). But the most damaging effect of 4. craccivora may be
- through transmission of cowpea aphid — borne mosaic virus (Atiri, 1984) resuiting in yield
loss. Foliar application of several insecticides has been reported to be effective against 4.
craccivora. However, insecticide application is not considered environmentally friendly, not
safe for human and increase the costs of production. To reduce chemical application, resistant
varieties should be improved. “Benchasri er al., (2007) evaluated aphid resistance in 18



yardlong bean and 6 cowpea accessions, and reported 4 accessions of cow pea performed well
and suggested using these genotypes as the basic genetic materials in a breeding program to
develop aphid resistant lines in yardlong bean.

The objective of the present research was to cross yardlong bean cv. Seclected —
PSU with the 4 aphid resistant accessions reported by Benchasri et al., (2007) and monitor
aphid resistance in F, and F; compared to their parents.

Materials and methods
Yardlong bean cv. Selected — PSU was crossed with the 4 following cowpea
accessions: IT82E — 16, SRgo — 863, Khao — hinson, and Suranaree 1 to produce an F,
progeny. The F; plants were allowed to self — pollinate to produce F, seeds. Seeds of the four
parental varieties, F; and F; were planted in replicated plots under the screenhouse
conditions. The experimental design was a Randomized Complete Block Design (RCBD)
with unequal replication. Each parental lines and its Fy were planted in 3 replications while
F; lines were planted in 25 replications, 6 plants/ plot/rep. Five apterous aduit aphids were
released on each plant at 3 weeks after seed emergence. Routine watering and weeding were

done as necessary and fertilizer was applied twice a month.

Data collection

The actual number of aphids/plant during weeks 4 to 7 was counted and wsual
damage was assessed for each generation. Visual damage was scored based on the following
scale.

0 = visual damage on leaves and flower buds < 10%

1 = visual damage on leaves and flower buds 10-25%

2 = visual damage on leaves and flower buds 26-50%

3 = visual damage on leaves and flower buds 51-75%

4 = visual damage on leaves and flower buds 76-100%

Aphid resistance evaluation was based on score rate from 0-4

0 = resistant to aphids

<1 = tolerant to aphids

1-1.9 = moderate tolerant to aphids
2-29 = moderate susceptible to aphids
>2.9-4 = susceptible to aphids

Results

After the aphids were released on the plants, their numbers increased rapidly over
time on all Selected — PSU crosses. The mean aphid number varied from 6272 to 7832 at the
4™ week while the lowest number (1506) was found on IT82E-16 followed by 2228, 2423
and 2452 on SRy — 863, Suranaree 1 and Khao — hinson , respectively (Figure 1A — D).
These results indicate good resistance or tolerance to aphids in these 4 cowpea accessions.
Almost the same number of aphids were observed on the F, and F;, progenies in 3 crosses
and these numbers were not significantly different from their resistant parents. The F, and F;
progenies of Selected — PSU x IT82E —~ 16 had significantly higher numbers of aphids than
IT82E — 16. The visual damage in the 3™ week after the aphids were released was presented
in Figure 2. From the damage scores, the damage severity was most significant on the
Selected — PSU. than on all others. The overall Selected — PSU susceptibility was rated at
3.25 — 3.40, while IT82E — 16, SRop —~ 863, Khao — hinson and Suranareel were rated 1.75,
2.10, 2.14 and 1.93, respectively. The Fy hybrid scores varied from 2.13 in Selected — PSU x
Khao — hinson to 2.45 in Selected — PSU x Suranaree 1, while the average damage scores of



F, varied from 2.11 — 2.40 in crosses Selected — PSU x IT82E — 16 and Selected — PSU x
Suranaree 1, respectively. However, damage scores varied considerably within generations.
The distribution of damage scores in F; progenies is presented in Figure 2.
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Figurel. Aphid populations over time on F;, F; and their parents of 4 crosses between
yardlong bean x cowpea
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Discussion

Resistance to insect can be evaluated by percentage of damage to the plant, reduction
in stand or yield and vigor of the plant (Smith er al., 1994). The conditions for aphid
resistance evaluation were successful in this study as aphid populations increased and visual
damage was developed on all plants. Furthermore, the susceptible and resistant lines were
significantly different for their reaction to aphids. Benchasri et al., (2007) reported aphid
resistance on 4 accessions of Vigna unguiculata (IT82E — 16, SRoo — 863, Khao — hinson and
Suranaree 1) with damage scores of 0.4, 0.33, 0.61 and 0.54, respectively. However, in the
present study, different reactions to aphid damage were found and all accessions showed a
higher level of damage. Plant reaction to insect attack may depend on plant genotype, insect
biotypes, and environmental factors. The varieties resistant in a particular region, therefore,
may not be resistant in another region. Some of the aphid — resistant lines developed from
IITA have been reported as highly susceptible to aphid attack in the southern United States
(Messina et al., 1985). Karner and Manglitz (1985) reported that reduced pea aphid
resistance occurred at temperatures 10° to 15° F below normal in alfalfa. Increased light
quantity enhances resistance in tomato to the tobacco hornworm (Kennedy et al., 1981).

Many cowpeas from cowpea germplasm at the International Institute of Tropical
Agriculture (IITA) have identified seedling resistance to A. craccivora (Jackai and Singh,
1988) and the resistance of those lines is mainly due to antibiosis (Ofuya, 1988). The
genetics of A. craccivora resistance in cowpea have been investigated and two independent,



non allelic genes for resistance, Racl and Rac2 have been identified (Bata er al., 1987;
Pathak, 1988). From our study, the reactions of F, populations from all crosses indicate
dominant trait for aphid resistance. In the F; populations, high variation in the number of
aphids and visual damage scores were observed in all crosses with normal distribution of
both data sets indicating aphid resistance is quantitatively inherited. The different results
obtained from this study concerning genetic control of resistance trait may be due to the
variation of A. craccivora biotypes. In Nigeria, 3 biotypes of A. craccivora have been
reported (IITA, 1981). Inheritance of aphid resistance in those particular crosses of yardlong
bean and cowpeas need to be further investigated.

Conclusion
Evaluation of aphid resistance has been done in Fyand F; of fous crosses between
yardlong bean and cowpea. Parental lines differed significantly in susceptibility to aphids.
The conclusion of this paper is that the reaction of F| populations from all crosses indicate
dominant trait for aphid resistance. In F, population, high variation in the number of aphids
and visual damage scores were observed in all crosses with normal distribution of both data
sets indicating aphid resistance is quantitatively inherited.
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temperature of 31.3°C and relative humidity of 68.5%, all conditions which support the rcpmductiife
growth of bean aphids. The experiment on probing and feeding behavior of bean aphid in yardlong bean
and cowpea at 30 and 45 days showed that a 30-day probing period was non-significant but the bean
aphid fed on selected — PSU variety (50.3 = 3.7 min.) longer than on the others {(P<0.01). At 45 days,
bean aphids were fed -- PSU variety during 2.5 + 0.4 min. of prebing and the feeding period was 61.3 £
4.1 min. (P<0.01} which was significantly longer than feeding on the others.

This study did not investigate all reasons for the increase in numbers of bean aphids on
yardlong bean and cowpea. It is suggested that the resistant reasons of the 5 varieties should be further
studied. Resistant features of the plants could be determined, which could be applied to plant breeding
trial to find better varities to meet the criteria of good quality productions and enhance their export

potential.

Keyword: Bean aphid, Yardlong bean and cowpea, increasing ability, behavior
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Figure 1 A sample layout of a randomized complete block design with § treatments (Tr.) and 4
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Figure 2 Field cropping of yardlong bean and cowpea 5 varieties in net-covered conditions (A and B)
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Table 1 Average number of bean aphid in some varieties of yardlong bean in net-covered conditions

Number of aphids/plant (Mean + SE)'

Bean varieties Grand mean
2 days 5 days 10 days 15 days 20 days 25 days 30 days

IT82E-16 1.6£1.0 9.6:2.3¢” 49.048.2b 250.9+28.4b 2295.6i205.2b - 433,2%102.4b 2.2£0.3ab 434.6x136.2b
SR,-863 2.6+0.6 25.4+5. 1ab 84.1x9.4b 613.5£82.5a  3450.1£267.5ab 1044,1%295.4ab 7.840.9ab 746.8+206.4ab
Suranaree | 2.040.7 11.5£1.4bc  54.4£13.5b 271.1£12.6b0  2317.7£340.5b 362.0+62.7b 2.0£0.5ab 431.5+141.4b
Khao-hinsen 1.5+0.4 12.7£1.8bc  128.4%16.0ab  375.4453.5ab  3640.52334 1ab 0.0=0.0b 0.0£0.0b 623.9£218.9ab
Selected-PSU 4.6+0.9 38.1+5.7a 2004+43.9a  896.3+164.6a  4795.4+385.5a 1507.6:&:767.421 0.4x4 4a 1078.8£299.5a
F-test ns 12.4%* A S 11.7%* 11.0** 3.4+ | 4,9** 2.8%

CV (%) 66,85 39.6 .50.9 33.7 21.3 1123 95.5 63.6

' Averaged from 5 replications, * Significant at 0.5% level, ** Significant at 0.1% level, ns = Not significant.

* Mean with different letters in the same column are statistically different at 95% level by DMRT
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Table 2 Probing period and feeding pericd in yardlong bean and cowpea at 30 and

45 Days

Time (minute) (Mean + SE}

Bean varnieties 30 days 4> days
Feeding Feeding
Probing period period Probing period period
ITR2E-16 4.7+0.8 28.743.1b 5.5+0.3a 28.1+2.6¢
SR, 863 35403 47.342 42" 3.240.7b  44.943.4b
Suranareé 1 42407 35.8+3.2b 4.120.7ab  32.9+2.90c
Khao-hinson 5.0+1.0 353+1.8b 3.4£0.2b 42524 1bc
Selected-PSU - -3:2+0.5 503x3.7a - 2.520.4b 61.314.2a
F-test ns 9.7%* 5.7 ** 13.6%*
CV (%) 36.7 164 28.9 18.5

l Average for 5 replication, ** Significant at 0.1% level, ns = not signtficant.

? Mean with different letters in the same column are statistically different at 95% level by DMRT
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Figure 4 Average probing and feeding period in yardlong bean and cowpea
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346  Agricultural Sci. J. 39(3) (Suppl.) : 346-350 (2008) 2. 9nd. Nt 39(3) (WiAn) : 346-350 (2551) 2

var. sesquipedalis) cv. Selected — PSU Treated by Gamma radiation

1 P
HIVAHF AU WA 5745 g
Surachet Makhathan ' and Charssri N

Abstract

plants (yardiong bean cv. Selected-PSU), approximately 81% of the M2 population produced earlier flowers, 52_'
had longer pods and 24% produced more pods than the controls. Two dwarf plants were obtained from 50 kra'-

treated lines. In addition to dwarfs, sterility in the M2 population was observed, identified by non-functional flowe

and no or non-viable seeds. Seeds of all M, plants were harvested and an M3 generation will be grown.

Key words : yardlong bean, gamma radiation, induced mutation
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Aoy 19.7 wafdud mm‘a‘mummmamwnnnwuwmuam WarinlAnunludaf 3 salil
FrdAty - dhilnenn Fefunien NNFNANEWUE

A

faiinena (Vigna unguiculata var. sesquipedalis) Lﬂuﬁ'nﬁnLﬂmﬁﬁ@m”nﬂrf')ﬁﬁmmﬁwﬁmmmﬁmndd
masumsm‘inﬂmﬂ'luﬂawmﬁuﬂ"midman (ryams uay 988N, 2541) mwﬂmmﬂnmqmmnnmnmﬂda‘.,m?
Wy rak@ns Madinagresuauasisa mluﬂﬂmwuﬁwmm"ﬂunuumm‘nﬂm (nTATINASINE AT, 2539; 19
anT uaz 4aan, 2537) mstninliiiamsnaneiug (induced mutation) AINFIBNIAMBBNENT U= FaINTs MDY
3%'mmﬁqﬁlﬂummé’wmaﬁ’uﬂuﬁluﬁm nsminsnateiugluitansoinlduareds wu nsaneiad mald
arauail wusu 'luﬁqquuuwwmﬂ'mmwﬂ? auaudnFIlumsiminliinansnanewugicafad tiu draug na 15
‘lm'mm?mmdﬁunum 15 Krad Wi91mnanusd 105 (NTNATINTINWAT, 2543) 'Iﬂ’)wuﬁ nu 6 'ﬁdtﬂu‘u"l':mum o
NNsReRAunuNN 20 Krad Wiudna1m9agnuzad 105 (wdlu, 2545) dlunguldinanlsiun wyaua (@,
2545) Lmﬂ"ﬂmh (Wongpiyasatid and Hormchan, 2000) ilusiu ATLTHT URTATUY (2548) mmﬂmmﬁnmowuﬁﬂm—
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' mum?mmqﬁunumﬂ?mrumqq funnlgnnenasuuazifiuwdasinfuiiseaiinumaaoulud M,
dszmmmmfﬁnmm\m \OANHNEATINIINATBNLE WHENINIZANFITBIF N 0ITANS 1 Wi M, 184
pmwmumsmmmunummﬁmmmq 7

ainsaluayisnis
dnwdsiuioadanda M, (M, seed) NFiu AINMIMARBITANGITNT uazAus (2548) Tdviannlgn
U (4 LUAIMARDY ATUZNINENTEITHTNG UM AINENRURITRUATUNS pnaaua g s unenalun Samia
Tnenlgnuuusiusiauny 'l‘nmmﬂmm'uumm:uv‘a‘,mwﬂu 50 WIUALNAT TEHETEUTNIU0T 50 LTURWMAT 1Tuin
pfFufAINaN 7°ﬂvmmw'lﬂum?ﬂﬂnmﬂn (nmmummtm*mamumquﬂanu?nmu) AMNEEN A uauiin
1 uﬂ-ﬁnwm"umﬂnmmnmw TaonFouAouANH TR 7 AURLSAR - ue. 'mzflu'nmﬂfmﬂu

Ha
andingnnda M, fdgnivedu 722 fiu nudduiilgnanmdaiiiuioaanduiunsanefid s au s
45 uax 50 Krad flamnuiuiignsneenaanld 12, 28. 22 uax 128 fu AMEFU (Table1) ARAHTZUZIIAN
spenaBNIOItIENEIgARILAN LAZEUTIEUNMINEEATY M, 159D 25, 35, 45 uar 50 Krad A7 63, 64, 61,
av 54 94 AUATAL (Table1) Tmnwm’wf?'iu'?';'aanmﬂm'?'i\7{23mﬁﬂﬁ”xu'lunfiuﬁmun’]m’m'}’ﬁ-50 Krad ABsTEzLan
paniiEa 47 Tuwiniu Lfi'anﬁﬂuLﬁﬂmfr\mmnﬁhwmszu:nm'[ummﬂnman‘umnfjuﬁuﬁqﬂnmqﬁmumsmﬂ
fludn M, furedBTNzaznat lunseanAenTasiing I AnIuAN wudszaansluda M, Rilszuznaneen
FanIniugAR — ua. T 154 6 (Aaudu 81.05 Wafidus) wazAruuanArasszuznanlueanaaniinis
i liung Tapdaulnaiiuunlthieanaaniadu (Figure 1A)
: fi'\m“ﬁ;nﬁﬂmuﬂnr&iaﬁummr‘;’qﬂnmwm'qﬂﬂouau wasfufitumsanefadin M, ST 25, 35, 45 UAT 50
1A 7,1, 1,1 uaz 5 dnAesiu AMuAIRD (Table1) Tmﬂwudqﬁuﬁ'ﬁﬁﬂmuﬂnm’am”umnﬁﬁmﬁﬂﬁu'lunﬁuﬁdmn'ﬁ
598 50 Krad fidwauiin 40 dndesu denRuuiiouswouiindesululszansdn M, fuAeasaauiinsedy
BTAAILIAY wuiduaingn 17 fu vieAndu 24.29 wefidud f-ﬂnﬂi:‘nnnﬁﬁmum?ﬁﬁmquﬂnﬁiﬂﬁuzﬁqnfiﬂﬁuﬁ:
igure 1B)
. ﬂhLa'?e"uﬂfnumf}:‘lnmmﬁ':ﬂnmwfammmuqu uazAuAt U sans A M, 56U 25, 35, 45 uar 50 Krad
0.3,48.0, 46.0, 52.3 uA 40.7 |IUAWAT ANAGL (Table1) Inemudnduiiiianugnindesfumnnianfasiuly
NEuN5a18 798 50 Krad HAMNE1EN 69.6 LTURANAST Lﬁ;@LLF%UULﬁmﬁwmuﬁu’lunzﬁuﬁuﬁqﬂnmqﬁmum?
fazAusing luda M, n"umma:ﬂmmmoﬂn‘ummmuau wuﬂwﬁuﬁ;ﬁmmmqﬂnmnnfhﬁuﬁﬁm ~ue. #
W 24 sy Anuil 52,17 wefiius (Figure 1C)
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Table 1 Mean and Standard error of first date of ﬂowermg number of pod per plant and pod length 0
generation and Selected — PSU.

Doses (Krad) First date of flowering + SE. Number of pods per plant + SE. Pod length + SE.

0 (Control) . 6316 (54-69) " 7+2(3-9)" 403+ 1.2(38.7-41.
25 6417 (52-74) 1 48.0

35 6117 (49 - 70) 141(1-3) 46.0 £ 14.7(25.3 - 60 1)
a5 6147 (48 -71) 1
50 54+ 5 (47 - 75) 5+ 4 (1 - 40) 40.7£112 (228
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Different to control Equivalent to control + Normal Distribution
Figure 1 Distribution of some characteristics in M, population of gamma ray treated yardlong bean compared to

control. (A) first date flowering, (B) number of pods per plant and (C) pod length.

nmsdanaluwlaslan wofuiiidnsusduduuaszdu 2 fu (Figure 2) mnnﬂuﬂuwmumfmmwﬁ
50 Krad 'lu-m M, (& yanmnd PSUS0 - 001) 8ATINITNANLNUFIDIANHIIZHULATENL 0.28 % diewauiusuly
man M, Yauun (722 #u) Fedusendnihiswnsossnaenld athalsfimudiu PSUSO - 001 Tufa M, Hansmuzly
nnj wan@nan dnenn wavesnasnia (42 Sundalgn)

dnwnuzfinnAdndnuouzinyluda M, Ae maduniuisld 2 dnss A 1. Tnsaianenusisenlifiain
AU 118 fu uaz 2. InsAndnustnbifawda 31wy 25 fu SnsusfianAdanantiRaithi 19.74 wlefidud s
fsludn M, auan
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Comparison of Aphid (Aphis craccivora Koch) Resistance of
Parents and Their F, Hybrids from Crossing

between Yardlong Bean and Cowpea Accessions

i/

ATWIA LUYIAT $IA5 gAus" uaz S5HAT uInAs

Sorapong Benchasn'”, Rairee Chupan” and Charassri Nuafsri”

Abstract: Yardliong bean cv. Selected-PSU was crossed with 4 accessions of cowpeas: IT82E-16, SR, 863,
Khao-hinson and Suranaree 1. Four F, hybrids and their parents were planted in the pots under the
screenhouse at National Biological Control Research Center, Prince of Songkla lUniversity, Hat Yat, Songkhla
province from May to August 2007. The experimental treatments were carried out in Completely Randomized
Design with 3 replications, 2 pots/replication. Five aphids (Aphis craccivora Koch) were released on each
plant at 5 weeks after planting. Population of aphids, level of damage, yield and yield component were
recorded and compared between parents and their F, hybrids.. The results showed that the highest number of
aphids and damage score at 3 and 4 weeks after aphid infestation were found on Selected-PSU. Whereas
ITBZ2E-16 and F, of Selected-PSU x ITB2E-16 had the lowest number of aphids and -damages score. F,
hybrids from three crosses produced pod number and pod yield higher than their parents, only F, of
Selected—PSU x Suranaree 1 that produced slightly lower yield than its parents.

Keywords: Yardlong bean, cowpea, aphid (Aphis craccivora), resistance line, tolerance line, susceptible line

"MARTIANERT ATEMTNENASSTINTOR MUTIMENABAIRUATUNT B, WA TM 9. aaTan 90112

“Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand
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unAnte: mmmﬂu-mmvmwm:‘lnmfmuﬁ Selected-PSU numwu 4 mawuﬁ‘lm uri IT82E-16, SR,,-863,
Khao-hinson W&z Suranaree 1 ummnuuﬂanmﬂmwu‘qanmumw 1vi 4 Anan fanfuwugrio-w Teelgnlu
nse mawmﬂmnmﬂ'lmsaum-nw ar! ﬁumwmunuﬁﬂ;wﬂnﬂmunm UM A (nAlE)
winmnduaarsuATund sanewalug Amdnainan svmmmau wqumnu 09 RamAn W.A. 2550 919
uuummaamtmuduﬂmm (Completely Randomized DeS|gn) f-nmu 341 118z 2 Anatates 5 Alawiuaa
ﬂa_nﬂﬂﬂmwmaam'mu 5 Fhstefiy Tfns munAssauT RN Ussdiunadmnatrmeanasseuuuiigy
HALTR UATENALSTNBUTIINARA A uammmﬂmwnd'\ 99 3 uaz 4 AUAIIRNRBLNAEEOU SMIUNALEaY
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anaﬂn-ﬂ’qw 1 mnwnﬂuﬂuum’iuﬂmu Selected-PSU x Suranaree 1 WA uuidnFnfiu uaztaufngandniug
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ArdAty: dalnenn dovia ivdedey Weghitunu Wugnuniu Wufsouun
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Table 1 Number of aphids (Aphis craccivora Koch) on yardlong bean, cowpea and their F, hybrids

during 1-4 weeks after aphids were released under screenhouse condition.

No. of aphid infested (weeks)

Accessions

. Week 1 Week 2 week 3 Week 4
Selected-PSU 62.33 425.80 3925.00 4125.00
IT82E-16 21.67 75.70 876.70 1300.00
SR,,—863 28.67 116.20 1590.00 1749.00
Khao-hinson 29.00 68.30 1315.00 1643.30
Suranaree 1 29.33 91.70 1583.30 1680.00
F, (Selected—PSU x IT82E-16) 25.33 77.50 1040.00 1286.00
F, (Selected-PSU x SR —863) 31.17 | 138.70 1686.70 1750.00
F, (Selected—PSU x Khao-hinson) ~ 23.33 79.80 1331.70 1650.00
F, (Selected—PSU x Suranaree 1) 31.67 112.50 1790.00 1825.00
F — test * * - * T
LSD,0.05 1200 22364 906.99 798.70
C.V. (%) 24.88 48.96 19.14 11.72

* Showed significantly different between treatments by LSD test, at P= 0.05

Damage indices

BB Week 1

B week 2

B week 3

EJ week 4

¢,
+s + +
%, % %
LN %, , Yy,

- . k'
Yo, A X @,
¢) ACCESsIoNS J‘J Qfo E{J

Figure 1 Damage rating scale of aphids in yardiong bean, cowpea and their F, hybrids.
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Table 2- Compérison of yield and some characteristics of Selected-PSU, IT82E-16 and their F, hybrid.

Characteristics
Accessions Days to fiower {(d) Pod number/plant Pod length (cm)} Seedipod  Weight/pod (g}  Yield/plant (g)

Selected-PSU 48.67 0.50 40,37 13.00 14.50 7.25
IT82E-16 45.8-3 3.33 20.06 11.25 7.73 25.74
F, hybrid 41.60 417 30.92 21.20 13.83 57.67
F—test * ‘ * ns ns *

LSD,0.05 6.07 281 9.58 14.20 8.77 45.25
CV. (%) 522 17.71 11.11 24.45 22.03 25.37

* Showed significantly different between treatments by LSD test, at P= 0.05, ns-no significance.

Table 3 Comparison of yield and some characteristics of Selected—PSU, SR,,—863 and their I, hybrid.

Characteristics
Accessions
Days to fiower {d) Pod numberiplant  Pod length fcm) Seed/pod Weightpod (g}  Yield/plant (g)

Seleqted—PSU 48.67 0.50 40.37 13.00 14.50 7.25 .
SRm—863_ . 47.00 2.33 29.95 16.00 13.96 32.53

F, hybrid 47.00 3.7 38.00 14.50 14.50 - 4597
F-test ns ns ns ‘ ns * '
LSD,0.05 3.46 3.35 12.71 4.71 0.51 A

CV. (%) 3.94 18.65 14.44 4.68 17.98 15.57

* Showed significantty different between treatments by L5D test, at P= 0.05, ns - no significance.

Table 4 Comparison of yield and some characteristics of Selected-PSU, Khao—hinson and their F, hybrid.

Characleristics
Accessions -
Days lo flower (d}) Pod number/plant Pod length (cm) Seed/pod  Weight/pod (g)  Yield/plant {g)

Selected-PSU 4B.67 0.50 40.37 13.00 14.50 7.25
Khao-hinson _ 40.17 4.67 26.76 9.80 11.98 55.95

F, hybrid 43.80 4.83 43.15 16.60 20.76 100.27
F-test * . ns * . . .
LSD.0.05 7.50 4.26 537 4.65 7.82 67.56
CV. (%) 6.36 17.80 6.77 12.29 15.02 29.59

* Showed significantly different between treatments by LSD test, at P= 0.05, ns—no significance,

s
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Table 5 Comparison of yield and some characteristics of Selected—PSU, Suranaree 1 and their F, hybrid.

Characteristics
Accessions
Days tq fiower (d) Pod numberfplant Pod length {cm) Seedipod  Weight/pod (g)  Yield/plant (g)
Selected-PSU 4B.67 0.50 40.37 13.00 14.50 7.25
Suranaree 1 42.40 6.33 33.25 10.00 13.08 82.80
F, hybrid 48.60 2.00 40.63 16.40 .12 62.24
F-test ns * ns * - -
LSD,0.05 7.28 5.57 9.57 3.78 14.62 47.76
C.V. (%) 4.00 19.06 15.73 4.28 11.12 28.46

* Showed significantly different between treatments by LSD test, at P= 0.05, ns - no significance.
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