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Abstract

Eighteen yardlong bean and 6 cowpea accessions were screened for resistance to
aphid (Aphis craccivora Koch) under field and screenhouse trials. The field
experiment was conducted at the Faculty of Natural Resources, Prince of Songkla
University, Hat Yai Campus during March to May 2003. The experimental design
for the field experiment was a Randomized Complete Block Design (RCBD) with
3 replications, 20 plants per plot for each accession. Evaluation for aphid resistance
was based on yield and foliage damage scores. The results showed that only 4
accessions (SRgo-863, IT82E-16, Suranaree 1| .and Khao-hinson) tended to-be
resistant. Resistance was further evaluated in the screenhouse at the National
Biological Control Research Center, Songkhla province 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 to 7 weeks. The highest number of aphids was found
on the Big-one variety whereas SRy-863 had the lowest aphid numbers, followed
by IT82E-16, Suranareel and Khao-hinson, while a slightly lower level of damage
was observed in IT82E-16 and Suranareel compared to SR00-863. The results
under both field and greenhouse experiments indicate aphid resistance in those four

accessions.

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

" Introduction

Yardlong bean (Vigna unguiculata ssp. sesquipedalis) is reported to be one of the
top ten vegetables in Southeast Asia, especially in Taiwan, Southem China,
Bangladesh, and Thailand (Bounnhong,1997). Yardlong bean pod is eaten both
fresh and cooked. The fresh pods are rich in protein, thiamine, and vitamin A
(Quan, 1996). The production of yardlong bean in Thailand is approximately
18,560-20,160 hectares. Cowpea (Vigna unguiculata ssp. sinensis) was identified
in the same group of yardlong bean. It is believed to originate in Africa with
greatest diversity in Western parts of Africa and India (Phansak et al., 2005).
Cowpea is the most important grain legume in West Africa, constituting the main
source of dietary protein for humans and serving as fodder for animals (Koona et
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al., 2002). It is cultivated at least in 12.5 million hectares and presented an annual
production of over 3 million tons worldwide (Li et al., 2001). The leader countries
for cowpea production are Nigeria, Niger and Brazil (Alabi et al., 2004). Yardlong
bean is most often affected drastically by adverse environmental conditions and out
break of insect or disease. Cowpea aphid (Aphis craccivora Koch) is one of the
obvious insect pests (Quan, 1996). They are found primarily on the growing points
of the host plant including tips, flowers and developing pods. In addition, aphids
are known to transmit a number of plant viruses. They vector virus which cause
mosaic-like symptom (Bashir ez al., 2002) and result in yield loss in yardlong bean.
Most farmers use chemical application method to control this insect. But this
method is not considered environmentally friendly and is not safe for human. To
reduce chemical application, resistance varieties should be improved. An
evaluation of particular trait in plant accessions is a necessary step in facilitating
breeding efforts and will benefit the plant breeder for choosing the proper parental
plant material. Therefore, the objectives of this study were to evaluate the aphid
resistance in 18 yardlong bean and 6 cowpea accessions and to identify the
resistant genotypes to be used in breeding program for develop aphid resistance
line in the future.

Materials and Methods

Eighteen of yardlong bean and 6 cowpea accessions were used in this study (Table
1). Experiments were conducted both in the field and screenhouse. The field
experiment was carried out during March to May 2003 at the Department of Plant
Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai
Campus. The experimental design for the field experiment was a Randomized
Complete Block Design (RCBD) with 3 replications, 20 plants per plot for each
accession.

The following data were recorded: days to flower, pod length (cm), number of
aphid/plant, pod number/plant and yield/plant.

Infestations were administered on trifoliate leaves and flower bud. Visual damage
was scored based on the following scales.

0 = visual damage on leaf and flower bud < 10%

I = visual damage on leaf and flower bud 10 - 25%

2 = visual damage on leaf and flower bud 26 - 50%

3 = visual damage on leaf and flower bud 51 - 75 %

4 = visual damage on leaf and flower bud >75%

Score rate = average visual damage x number of plants attacked by aphids
Total number of plants

Aphid resistance evaluation was based on score rate from 0-4
Scorerate 0 = resistant to aphids
Score rate <1 = most tolerant to aphids
Score rate  1-1.9 moderate tolerant to aphids
Score rate  2-2.9 moderate susceptible to aphids
Scorerate >2.9-4 = most susceptible to aphids

i
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Table 1. Sources of yardlong bean and cowpea accessions

Accessions Accession Source Original source
No.
1 Saithong Local market Songkhla Thailand
2% Khao-hinson  Local market Chachoengsao Thailand
3 KU.20 KU Nakhon Pathom Thailand
4 VUO41-A TVRC Narathiwat Thailand
5 VU012 TVRC Mukdahan Thailand
6 Selected-PSU  PSU Songkhla Thailand
7 SRO1-0402 TVRC Narathiwat Thailand
8* IT82E-16 Field Crops R.C. Ubon Ratchathani Thailand
9* IT84D-666 Field Crops R.C. Ubon Ratchathani Thailand
10* Suranaree | SUT Nakhon Ratchasima  Thailand
1 Thepsatid Local market Chachoengsao Thailand
12* IT82E-9 Field Crops R.C. Ubon Ratchathani Thailand
13 VU063 TVRC Nakhon Pathom Thailand
14 SRgo-863 TVRC Nakhon Pathom Srilangka
15 - Evergeen Local market Songkhla Thailand
16* vuli7e6 TVRC Nakhon Pathom Thailand
17 RWi#24 TWRE Nakhon Pathom Thailand
18 vUIi24 TVRC Narathiwat Thailand
19 Saipin Local market Songkhla Thailand
20 Big-one Local market Songkhla Thailand
21 VU144 TVRC Nakhon Pathom Thailand
22 Saithan Local market . Songkhla Thailand
Panomsarakha

23 m Local market LChachoengsao Thailand
24 Rajchaburi TVRC Rajchaburi Thailand

Remark * cowpea accession

The experiment in the screenhouse was carried out to confirm the result from the
field experiment during December, 2003 to February, 2004. Seeds of 18 yardlong
bean and 6 cowpca successions werc grown in the pot under screenhouse
condition. Nineteen days after germination, five apterous adult aphids of similar
age were infested on a trifoliate stage seedling (Annan er al, 1995). The actual
number of aphids/plant during 3 to 7 weeks was counted and aphid damage was

scored as previously described.

Results and Discussion

In the field experiment, it was found that among yardlong bean accessions, SRoo-
863 accession have the highest yield (282.17 gram/plant), while SR01-0402
produced the lowest yield (48.42 gram/plant). Within 6 accessions of cowpea, IE-
82E-16 gave the highest yield (146.21 gram/plant) (Table 2). Based on score rate
from field evaluation (Table 3) the following 4 accessions tended to be tolerant
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accessions: SRy-863, IT82E-16, Suranaree 1 and Khao-hinson. The lowest score
rate was obtained in SRgy-863 (0.33) followed by IT82E-16, Suranaree | and
Khao-hinson, respectively. In contrast, KU.20 and Selected-PSU (control
accession) were the most susceptible, with scored rate 2.97 and 2.95, respectively.
In field experiment there are many factors that may directly affected insect
infestation such as plant vigor, plant age, environmental factors and number of
insect/plant (Smith et al., 1994). Aphid population was not manipulated in our
experiment, so uniformity and sufficiently high aphid population were not insured
for evaluation. There are number of ways in which the natural population of insect
can be manipulated for example, a mixture of susceptible accessions may be
planted as border rows with the plot (Anderson and Brewer, 1991) Introduced
insects are used to supplement or replace natural infestation (Farrell, 1977). Thus,
screenhouse experiment was then conducted on test plants for aphid resistance

screening.

Under screenhouse condition, during 1-10 days after aphids were released to
plants, no significantly differences in aphid population. After 15-19 days of
infestation, the number of aphids was highest (3,900) on Big-one while aphid
population was lowest on SRgp-863 (1,350) and significantly differences were

~ found among accessions (Figure ).

There is correlation between visual damage rating scale and the number of aphids.
The higher number of aphids, the high scale of visual damage was obtamed For
example, scale increased from O (before aphids were released) to 4 in the 6™ week
after planting in Rajchaburi, Selected PSU, KU-20, Big-one and these accessions
also had high number of aphids. Whereas the lower rating scale accessions such as
IT82E-16, Suranaree 1, Kao-hinson and SRy-863 had low number of aphids. Even
though a slightly lower number of aphids was observed in SRpo-863 compared to
IT82E-16 and Suranaree 1 (Figure 2). The results from this experiment confirmed
aphid tolerance in those 4 accessions. However no accession could survive after 8
weeks, because aphids can move from susceptible accessions and attack tolerant
accessions after no feed (Robert, 1987). Based on this finding, type of aphid
resistance in those 4 accessions might be a non preference mechanism. More
evaluation in the laboratory needs to be designed. Saxena and Khan (1984) studied
in rice cultivar for whitebacked planthopper resistance and reported that more
hoppers moved to the susceptible check cultivar soon after infestation, resulted in
the escape of some accessions from insect damage. To avoid this event Tingey

(1986) suggested a no-choice screening test.
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Table 2. Yield and some characteristics of various yardlong bean and cowpea

accessions
Accessions Characters
Yield /plant  Daysto flower Podlength (cm)  Pod number/ Seed/ pod
(gram) (DAP) plant

IT84D-666  143.83bcdef" 31.7h 14.2131 19.79¢ 15.28abed
IT82E-16 146.21bcdef 42.34abcd 14.9531 27.71b 15.88ab
Suranaree 1 52.79i 36.87¢ 27.857jk 6.67efgh 10.87¢
vulie 67.08hi 38.86ef 16.1531 17.04c 11.95def
IT82E-9 127.58cdefgh 34.02g 14.1131 24.04b 12.0dcdef
RWi24 116.04defgh 43.31abc 51.167b 7.08efgh 15.66abe
SRy-863 282.17a 41.88abcd 24983k 33.09a 12.83bcdef
Saipin 141.75bcdefg 43.09abcd 45.780cd 8.42defgh 14.56abcdef
Saithan 170.88bced 41.08cd 43.357cdef 9.08defg 12.61bcdef
Evergreen 102.88fghi 41.0lcd 48.22bc 6.08fgh 13.96abcdef
vuoi2 97.33fghi 43.46ab 47.84bc 6.42efgh 16.94a
Panomsarakham  167.50bcd 43.53ab 44.837cde 10.21def 13.39%abcdef
Saithong 80.17ghi 42 36abcd 41.593def 4.00h 13.64abcdef
vUo41-A 186.63bc 42.19abcd 36.18ghi 10.71def 13.14bedef
vui24 105.54efghi 44.04a 44.58cde 8.38defgh 11.51ef
Thepsatid 117.13defgh 42.77abed 40.307efg 5.00gh 14.63abcde
vui44 175.42bcd 41.54bcd 39.527fg 11.33de 15.96ab
KU.20 197.71b 40.82de 33.87hi 12.67d 15.74abc
Rajchaburi 166.50bcde 40.90de 51.083b 10.83def 15.82ab
Khao-hinson 78.83hi 34.18g 33.257hi 6.17fgh 11.00ef

" -Selected-PSU.  123.83defgh 43.09abed 56.29a 8.21defgh 14.40abcdef
VU063 76.50hi 41.49bcd 33.443hi 6.63efgh 12 48bcdef
Big-one 87.75fghi 42.30abcd 36.467gh 5.13gh 12.54bedef
SRO1-0402 48.42i 43.29abc 31.275 4.96gh 12.25bcdef

"Mean within the same colunm followed by different cligracters showed significantly different
between treatment by DMRT test, at p =0.05.
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Table 3. Score for aphid resistance on various yardlong bean and cowpea

accessions
Accessions Score for No. of total plants. No. plants infested by aphid. Score rate.
visual damage '
[T84D-666 3.00 50 32 1.92
IT82E-16 1.67 59 14 0.40
Suranaree 1 233 60 14 0.54
vUl76 2.33 57 38 1.56
IT82E-9 3.00 57 30 1.58
RWi##24 3.00 55 36 1.96
SRyo- 863 1.33 60 15 0.33
Saipin 3.67 54 37 2.51
Saithan 3.33 57 35 2.05
Evergreen 3.00 50 34 2.04
vuol12 3.33 52 32 2.05
Panomsarakham 3.00 56 32 1.71
Saithong 333 54 34 2.10
VUuo41-A 3.00 48 35 2.19
vUl124 3.33 51 32 2.09
Thepsatid 3.00 52 85 2.02
vuUl144 333 54 38 2.35
KU.20 3.67 58 47 2.97
Rajchaburi 3.00 58 34 1.76
Khao-hinson 2.00 59 18 0.61
Selected-PSU 3.67 56 45 2.95
VU063 3.33 55 35 212
Big-one 3.33 52 33 2.12
SR01-0402 3.00 48 37 2.31
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Figure 1. Population of aphids (Aphis craccivora Koch) on yardlong bean and
cowpea accessions
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Figure 2. Damage rating scale of aphids in yardlong bean and cowpea accessions

Conclusions

In conclusion, these studies have demonstrated that some accessions of cowpea
and yardlong bean have great potential for using as planting materials in plant
breeding programs to develop new line of yardlong bean for aphid resistance.
However, more details of resistance mechanism of the most four promising

accessions are needed for further study.
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Figure 3. Visual damage on IT 82E-16 (A), SRgo-863 (B) and KU-20 (C) 3 weeks
after aphid infestation
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37 yardlong bean and cowpea accessions based on
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Abstract
Sarutayophat, T., Nualsri, C., Santipracha, Q. and Saereeprasert, V.
Characterization and genetic relatedness among 37 yardlong bean and
cowpea accessions based on morphological characters and RAPD analysis
Songklanakarin J. Sci. Technol., 2007, 29(3) : 591-600

Twenty four yardlong bean and 13 cowpea accessions were planted in the field to characterize their
morphology and genetic relatedness. A randomized complete block design (RCBD) with two replications
was used. Growth habit, days to flowering, pod color, pod length, number of pods/plant, yield/plant and
consumption quality were recorded. The results showed that ped length, number of pods/plant and pod
yield/plant among 37 accessions were highly significant differerence. Mean pod yield and pod length of 24
yardlong bean accessions were 212.1 g/plant and 48.7 cm, respectively, while mean pod yield and pod length
of 13 cowpea accessions were 117.4 g/plant and 21.3 cm, respectively. Twenty two yardlong bean accessions
exhibited indeterminate growth habit while 10 of 13 cowpea had determinate growth habit and the rests
exhibited semi-determinate growth. Genetic variation and relationships among accessions were investigated
based on RAPD technique. Total DNA was extracted from young leaf samples of all accessions using CTAB
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Characterization and genetic relatedness among
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buffer. 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.

Key words : yardlong bean, cowpea, genetic polymorphism, RAPD
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Yardlong bean (Vigna unguiculata ssp.
sesquipedalis (L.) Verdc.) is known as vegetable
cowpea, asparagus bean, string bean, snake bean,

snake pea, snap pea, bodi, bora and sitao. Its origin

is possibly in the Middle West Africa or in South-
em China. Yardlong bean is widely grown in
Southeast Asia, South China and West Africa for
immature pods which are used as a vegatable.
Yardlong bean is one of the economically import-
ant vegetable crops in Thailand. Production area
of yardlong bean in Thailand is about 18,560-

20,160 ha annually. Cowpea (Vigna unguiculata
ssp. sinensis) is one of the important food grain
legumes in all tropical areas, particularly in Africa.
It is cultivated on at least 12.5 million hectares,
with an annual production of over 3.0 million tons
worldwide (Fana et al., 2004). It is usually grown
intercropped with sorghum or millet and also in
rotation cropping system. In Thailand, yardlong
bean is considered have relatively low pod yield
productivity and stability. It is quite sensitive to
unfavorable environmental conditions such as
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high temperature and dry weather, too cloudy sky
or heavy rain, and susceptible to various diseases
and insect pests. Therefore, it is desirable to develop
a new better adaptable and productive variety.

A clear characterization of accessions is a
necessary first step to facilitate breeding efforts
and will benefit plant breeder in choosing the
proper parental materials. Germplasm character-
jzations are traditionally based on various mor-
phological characters and on molecular markers.
However, morphological characters - are often
highly influenced by environmental factors.
Several moleculars markers are now in common
use in studying plant genetic diversity or relation-
ship. Molecular marker can provide information

that can help in detecting the distinctiveness of

species. They also have much to offer in the
resolution of problems concerning hybridization
(Karp and Edwards, 1997). Isozymes have.been
used for genetic diversity studies in cowpea
(Pasquet, 1993; Vaillancourt et al., 1993). At the
DNA level, RAPD is the effective markers used
for diversity study in many crops including cowpea
(Coulibaly et al., 2002; Fana et al., 2004; Laity et
al., 2003; Nkongolo, 2003 and Yee et al., 1999)
and yardlong bean (Pooprompan et al., 1996;
Phansak er al., 2001). RAPD was also further
applied together with other markers to construct
genetic linkage map for this species (Menendez et
al., 1997 and Ouedraogo et al., 2002).

The objectives of this study were to char-
acterize agronomic traits and yielding ability and
to determine the degree of genetic similarity among
a total of 37 yardlong bean/cowpea accessions
using RAPD markers.

Materials and Methods

Plant materials

A total of 24 accessions of yardlong bean
and 13 accessions of common cowpea were
collected from the Tropical Vegetable Research
Center (TVRC) of Kasetsart University, Royal
project at Chachoensao, Field crops research center
at Ubon Ratchathani and some local markets. The
accession numbers, varietiesflines and domestic

data are shown in Table 1

Morphological character evaluation

Morphological characters and yield of total
37 yardlong bean/cowpea accessions were
investigated, using RCBD with two replicatioms.
Agronomic data including growth habit, days to
50% flowering, pod color, pod length, number of
pods/plant and pod yield were recorded from 20
plants per plot. Selected PSU#1 was used as a
control variety. Data were analyzed by SAS
program (SAS, 1985). Consumption quality was
also recorded by trained taste panels with a con-
sumption score of 1.0-5.0. A score of 1.0 is very
poor and 5.0 is the best.

'RAPD marker evalﬁation L

1. DNA extraction and RAPD amplific-

ation procedures
DNA samples was extracted from
approximately 200 mg of young clean fresh leaves
of 36 accessions (SR00-1139 was not included
because no seed was available). Procedures were
modified from Doyle and Doyle (1990) as des-
cribed by Nualsri and Konlasuk (2000). DNA
prepared from all accessions was used for PCR
reactions. One hundred and twenty 10-base oligo-
nucleotide primers (Operon, Alameda, US.A))
were used for first step screening. The amplification
reaction was performed in a reaction volumn of
25 pl, containing 2.5 pl of 10 X buffer, 3.0 pl of
25 mM MgCl,, 200 pM of each ANTP, 0.3 pM of
primer, 1.0 unit of Taq DNA polymerase and 1.0
1l of 100 ng template DNA. The thermal profile as
described by Phansak et al. (2001) started from
35 cycles of 94°C for 30 sec, 37°C for 30 sec,
72°C for 1 min, and finally 72°C for 5 min. After
amplification, 10 pl of PCR products were seper-
ated by electrophoresis at 50 V for 2 h and 30 min
on 1.75% LE agarose (Promega, Medison, U.S.A.)
using TBE buffer, stained with 0.5 pg/ml of
ethidium bromide for 30 min, and destained by
soaking in deionized water for 20 min and photo-
graphed under UV light. Seventeen primers, which
produced a clear polymorphic banding (OPA-09,
OPB-04, OPB-07, OPB-08, OPB-17, OPC-06,
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Table 1. Sources of yardlong bean and common cowpea germplasm used in this study

Original source

Accession Source

1 VU 012* TVRC Mukdahan Thailand

2VU 041-A* TVRC Narathiwat Thailand

3VU 051+ TVRC Sing Buri Thailand

4 VU 054* TVRC Chai Nat Thailand

5 VU 063* TVRC -

6 VU 136* TVRC Nonthaburi Thailand

7 VU 144* TVRC Thailand

-.8VU 163* TVRC UP  Philippines

9 VU 124* TVRC . - ' - Thailand

10 VU 135% TVRC - Thailand

11 VU 146* TVRC Ratchaburi Thailand

12 VU 162* TVRC Songkhla Thailand

13 VU 171* TVRC Chiangmai Thailand

14 NR 001* Royal project - Chachoengsao - Thailand

15 NR 002* Royal project Chachoengsao Thailand

16 NR 003* Local market Songkhla Thailand

17 KU-20*" KU / Nakhon Pathom Thailand

18 NR 005* Local market Songkhla Thailand

19 NR 006* Local market Songkhla Thailand

20 NR 007* Farmer Chaiyaphum Thailand

21 SR0O0-0274* TVRC

228elected PSU#1* PSU Songkhla Thailand

23 VU 189* TVRC - China

24 VU 174 TVRC - Bangladesh

25VU 176 TVRC - Bangladesh

26 VU 173 TVRC - Bangladesh

27VU 178 TVRC - Bangladesh

28 VU 179 TVRC - Bangladesh

29 SR 00-379 TVRC Co- Sri Lanka

30 SR 00-379A TVRC - Sri Lanka

31 SR 00-863 TYRC - Sri Lanka

32 SR 00-1139 TVRC - Sri Lanka

33 SR 00-0402 TVRC - Sri Lanka

34 SR 99-334* TVRC - Sri Lanka

351IT 82E-9 Field Crops Research center, - Thailand
Ubon Ratchatani

36IT 82E-16 Field Crops Research center, - Thailand
Ubon Ratchatani

37 IT 84D-666 Field Crops, Research center, - Thailand
Ubon Ratchatani )

Remark # yardlong bean accession

phic fragments and five primers were chosen for
further studies (Table 4). To ensure the quality of
results, all samples were analyzed twice and a

OPC-07, OPC-10, OPC-14, OPR-02, OPR-08,
OPR-12, OPZ-03, OPZ-07, OPZ-08, OPZ-12 and
OPZ-13) were selected to re-screen for polymor-
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negative control was added.
2. Data analysis

Clear amplified fragments from the 5
~ selected primers were scored. Each band was
treated as a separate putative locus and scored as
present (1) or absent (0) in each accession. Hier-
archical Cluster Analysis was performed using the
SPSS programs (Vanichbancha, 2003) to identify
genetic relatedness among accessions. Similarity
coefficient was generated by Jaccard's method
. (Jaccard, 1908). These similarity coefficients were
used to construct a dendrogram using unweighted
pair-group method using arithmetric average
(UPGMA).

Results and Discussion

Morphological character evaluation
Yardlong bean / cowpea accessions from

field experiment showed various morphological.

characters. Twenty-two of 24 yardlong bean
accessions were of indeterminate growth habit,
except VU189 and NR0OO1 were determinate. Ten
of 13 cowpea were determinate while other three
accessions (SR00-863, VU174, SR00-1139) had
semi-determinate growth habit. Most yardlong
bean had green to darkgreen pod color with the
average score for consumption qualities of 3.96.
Two yardlong bean accessions (VU144 and SR00-
0402) were blue-green in pod color while KU20
had purple-red pod with the consuming quality
ranging from 1.0 to 2.0. Pod color of most cowpea
was light-green to dark green, except that of SR00O-
1139 which was gray-green. Most of yardlong
bean accessions had usually had higher pod
qualities than cowpea. Overall, mean consuming
quality score of yardlong bean was 3.65 compared
of 1.65 in cowpea. It was noted that among yard-
long bean accessions, pods that were green to dark
green in color had higher consuming quality
compared to blue-green or purple-red pod. (Table
2)

Pod length, number of pods per plant and
pod yield (g/plant) of all 37 accessions were highly
significantly different. The top three highest pod
yield were found in SR99-334, VU163 and VU171.

They produced 360.6,-346.5 and 306.9 g fres
weight/plant, respectively. Mean pod yield of 2
yardlong bean was 212.1 g/plant while that
13 cowpea was 117.4 g/plant, or only 45.4¢
compared to yardlong bean. Pod length of 3
accessions varied from 14.9 to 58.3 cm. Mean po
length of 13 cowpea was 21.3 cm while that ¢
yardlong bean was 48.7 cm (Table 3)

VU189 and NROO1, which were classifie
as yardlong bean, exhibited some morphologic:
difference from other yardlong bean accession
These two accessions had determinate growt
habit with pod length of 34.0-34.9 cm. VU189 an
NROO1 might be improved varieties derived fro
yardlong bean and cowpea cross followecl t
selection or backcrossing.

RAPD marker évaluation

One hundred and twenty 10-base oligc
nucleotide primers were screened among 2
yardlong/cowpea accessions. Only five prime:
(OPC-06,0PR-12, OPZ-03,0PZ-08 and OPZ-1:
were chosen to use for genetic diversity analysi
The total number of clear visible and polymorph
bands across 36 accessions varied among prime
(Table 4). A total of 38 visible bands, 23 pol:
morphic bands was generated with the mean «
7.6 and 4.6 bands/primer, respectively. OPZ-(
gave the highest number of fragments (11 fra;
ments) and 7 from these fragments were pol:
morphisms (Figure 1). The size of the amplific
fragment ranged from approximately 225 bp -
1650 bp (Table 4). Pooprompan et al. (199
identified various varieties of yardlong bean t
RAPD and reported size of fragment varied fro
500 to 2200 bp, while 940 to 1100 bp fragmen
were reported by Phansak et al. (2001). Howeve
primers used by the two research groups we
different from primers used in our experiment.

Genetic relatedness

A dendrogram constructed from 23 pol
morphic bands revealed fairly good separation
genetic groups between yardlong bean and cowp
(Figure 2). However, VU189 and NR 001, tv
improved yardlong bean accessions derived fro
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Table 2. Morphological characters of 37 yardlong Béan/cowpeé accessions

accessions growth habit Day to 50% pod color Consumed 2/
flowering Aquality
1 SR99-334* Indet. 41 green-dark green 4.0
2 VU 163* Indet. 40 green 4.5
3 VUi Indet. 37 green-dark green 4.5
4 VU O012* Indet. 37 green 3.0
5 VU 162* Indet. 40 green 4.0
6 VU 124* Indet. 42 green 3.0
7 VU 041-A* : Indet. 40 green 4.0
8 Selected PSU #1* Indet. 39 . green 4.0
9 VU 146* Indet. 40 green 4.0
10 VU 135* Indet. 42 green 5.0
11 VU 144* Indet. 39 blue-green 1.0
12 NR 003* . Indet. 38 green 4.5
13 VU 136* Indet.: 39 green. . . 1.5
14 VU 051* Indet. 38 dark green’ 3.0
15 YU 054* Indet. 40 green 4.0
16 NR 005* Indet. 40 _ green 4.5
17 NR 006* Indet. 40 dark green 4.5
18 SR00-0402 Det. 42 blue-green 1.5
19 SR00-863 Semi-indet. 38 green 2.0
20 VU 063+ Indet. 39 . green 2.0
21 KU 20* Indet. 40 purple-red 2.0
22 NR 002* Indet. 41 _ green 4.5
23VU 176 Det 39 light green 2.0
24VU 174 Semi-indet. 40 light green 1.0
25 VU 189* Det. 35 light green 4.0
26 SRO0-379A Det. 39 dark green 2.0
27 NR 007* Indet. 41 green 45
28VU 173 Det. 39 light green : 1.0
29VU 178 Det. 37 light green 1.5
30IT 82E-9 Det. 36 dark green 2.0
31 VU 179 Det. 39 light green 1.5
32 1T 82E-16 Det. 37 dark green 20
33 NROO1* Det. 39 green 40
34 SR00-1139 Semi-indet. 44 grey-green 1.5
35 IT 84D-666 Det. 37 dark green 2.0
36 SR00-0274* Indet. 40 green 3.5
37 SR00-379 Det. 39 green 1.5

Remark * yardlong bean accession

2/ 1.0-5.0 score ; 5.0 = best, 1.0 = very poor

a cross between yardlong bean and cowpea which
exhibited most characters resembling cowpea and
were classified in the cowpea group. The result
revealed some good relationship between growth

habit and genetic relatedness. The relationship
between growth habit and genetic relatedness
was also realized among 38 Malawian cowpeas
(Nkongolo et al., 2003) and 7 cultivated Senega-
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Table 3.Yield and relative yield of 37 yardlong bcgq/cquea accessions.

Accessions Pod length No. of pod Pod yield Relative
' (cm.) per plant (g-/plant) yield (%)

I SR99-334* 53.6 24.1 360.6 155.0
2 VU 163* 553 19.3 346.5 148.9
3 VU171* 48.7 17.1 306.9 1319
4 VUO012* 529 16.7 2783 119.6
5 VU 162* 58.3 14.7 260.5 112.0
6 VU 124* 55.1 . 18.7 254.5 1094
7 VUO41-A* 44.1 15.0 238.2 1024
8 Selected PSU #1* 57.1 15.0 232.6 ... 1000
9 VU 146* 52.2 15.6 2253 96.9
10 VU 135* 50.4 12.6 223.7 96.2
11 VU 144* 45.7 15.6 2213 . 95.1
12 NR 003* 56.7 135 - 218.9 94.1
13 VU 136* 54.0 14.0 211.1 90.7
14 VU 051* P % X 112 - . - 2072 .89.1
15 VU 054* ‘ 47.6 14.6 199.8 859
16 NR 005% . 50.1 14.4 199.4 85.7
17 NR 006* A 427 2N = 196.0 84.2
18 SR00-0402 39.8 14.8 195.3 83.9
19 SR00-863 23.6 24.5 176.9 76.0
20 VU 063+ 463 12.0 164.2 70.6
21 KU 20* 44.1 12.2 154.8 66.5
22 NR 002* 50.3 10.7 152.5 65.5
23VU 176 18.5 38.3 152.4 65.5
24 VU 174 20.8 33.1 150.8 64.8
25 VU 189* 349 13.6 145.8 62.7
26 SRO0-379A 17.8 25.3 139.5 60.0
27 NR 007* 44.5 7.7 136.3 58.6
28VU 173 194 26.9 123.6 53.1
29 VU 178 17.2 31.2 112.4 483
3017 82E-9 155 21.1 104.0 44.7
31 VU179 " 19.0 25.5 101.2 435
32 1T 82E-16 15.9 19.7 98.5 423
33 NROO1* 34.0 8.3 94.5 40.6
34 SR00-1139 37.7 6.3 76.5 329
35 IT 84D-666 16.3 13.5 66.3 28.5
36 SR00-0274* 45.2 55 60.3 25.9
37 SRO0-379 14.9 6.1 293 12.6
F—test . %k %%k %k
LSD,, 3.26 3.67 50.98
C.V. (%) 3.16 8.27 10.77
Remark * yardlong bean accession ** significant at 0.01 Jevel

lese cowpea (Laity et al., 2003). Genetic diversity that of cowpea. Similarity coefficient among
among yardlong bean was relatively higher than  yardlong bean and cowpea accessions were 0.515
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Figure 1. RAPD amplification products of 36 yardlong bean/cowpea accessions generated
from primer OPZ-13
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Figure 2. Dendogram of genetic relationships among 36 yardlong bean/cowpea accessions
using unweighted pair-group method of arithemetic average (UPGMA) based on
the Jaccard similarity matrix (* accession that was classified as yardlong bean).
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Table 4 Total fragments; polymorphlc fraoments and size of RAPD bands
produced from*yard]ong bean and cowpea ‘accessions.

Primer ID aner sequence ~ - Total - Polymorphic Range of
fragment fragment fragment size (bp)
OPC-00 GAACGGACTC 8 4 275-1,350
OPR-12 ACAGGTGCGT 5 3 675-1,200
0OPZ-03 CAGCACCGCA 11 7 225-1,175
OPZ-08 GGGTGGGTAA 7 5 350-1,500
OPZ-13 GACTAAGCCC 7 4 250-1,650
Total - 38 23 225-1,650

to 1.000 and 0.548 to 1.000, respectively. Related-
ness among accessions was not influenced by
geographical location, except all accessions from
Bangladesh- (VU173, 174, 176, 178 and 179)
which originated from the same cross. They were
grouped in the same cluster with similarity co-
efficient higher than 0.7. Phansak et al. (2005)
studied relationship among 15 accessions of
yardlong bean from Thailand, Bangladesh, China,
Laos, Philippines and Taiwan using STMS
(sequence tagged microsatellite site) and reported
a similarity coefficient varying from 0.50 to 1.00.
Among those accessions, 3 groups could be made
with no relation to geographical origins.

Among 36 accessions, VU176 (cowpea) and
SR99-334 (yardlong bean) exhibited the lowest
genetic relatedness with similarity coefficient of
0.484. There were three pairs of very closely related
accessions based on RAPD markers showing
identical DNA patterns, there were IT82E-9/
IT82E-16, NRO02/NR0OO7 and VUO063/VU136.
Based on STMS analysis studied by Phansak et al.
(2005), they reported identical banding pattern of
VU173 and VU 174 but we distinguished them
with a similarity coefficient of 0.79.

Conclusion

A total of 37 yardlong bean/cowpea access-
ions were grown for morphological evaluation.
Yardlong bean accessions had relatively higher
yield and pod quality consumption compared to
cowpea. A dendrogram based on 23 RAPD poly-

morphic fragments obtained from 5 primers (OPC-
06, OPR-12, OPZ-03, OPZ-08 and OPZ-13),
revealed fairly good separauon of groups between

- yardlong bean and cowpea.
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ﬂ’l‘iﬂﬂ’\ﬂwuﬁuﬂ"ﬂ’\'a“n‘iuQ’lﬂﬂ‘)‘UEN‘U’Nﬂn‘]ﬂm”‘lwfﬁﬂ 2 (M) aasdailnga (Vigna unguiculats war,
sesquipedalis) wuﬁﬂﬂ — da. wmumsmmq&mum
Mutation and Distribution of Some Characteristics in M, Generation of Yardlong Bean (Vigna unguicefagy
var. sesquipedalis) cv. Selected — PSU Treated by Gamma radiation

1 o e
?i?l'ﬂ'blﬁ HI/VMU URT [94Aag UG S

Surachet Makhathan ' and Charssi Nusalsg *

Abstract

M, seeds of yardlong bean cv. Selected - PSU treated by various doses of gamma rays were planted i
an experimental field at the Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla
Germination percentage, day to first flowering and number of pods/plant and pod length were recorded. There
was a low seed germination percentage (65.46%) and a total of 722 plants survived. The distribution of g
characters recorded showed abnormal distribution with high variation. Compared to mean values of the contrgl
plants (yardlong bean cv. Selected-PSU), approximately 81% of the M2 population produced eadlier flowers, 529
had longer pods and 24% produced more pods than the controls. Two dwarf plants were obtained from 50 krad-
treated lines. In addition to dwarfs, sterility in the M2 population"was observed, identified by non-functional flowers
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

UNAREa

ﬂ@muﬁmﬁwjﬁqﬁnmqﬁuiﬁm _ug. 99 2 M,) mnﬁuﬁqﬁnmqﬁuéﬁm - g fithunsasfeduninn w
Wamased ALNIHENIEITHIIR HuinifuaaratuATung nenwavialug Saninauan tuiindn e
LTy tﬂﬂﬁ'ﬁuﬁx’ﬂmmﬂnmmmﬁm JuaBNUTNLIY q"ﬂmuilnviaﬁ”lu ua"m'mmfziln INHANIINARBINUTIafiTus
ANenTaEadeudna (65.46 wafiiu) anduiisenTininuiein 722 fu wmmnwmvmqjumsm,mu
s bidnsuasiinuudsdsuasuinag mauﬁaummunnwuﬁﬂm a0, Tudn M, HAruneiuvisanaanizandiudan
~ w9, Urzanu g 1ulafidus mmumwnqunmnmmuqﬂm - ua. 52 wafidusl uﬂvmuwm'}mudnmnmﬂwmﬂm
- ua. 24 wWefdud nuAntusiiadnAfefuuaszdnun 2 fudota 2 duldanndu M, fidunisanuied 50 Krad
vananbdanusiithmidanilddu 2 dnvue Aafinsaisenusnanlifiadn ussiuiradnwiinbifionda
Anu 19.7 wefdud innafiufigauidaanmneuiiuga deilWAnuludad 3 seld
AdAty - failnen Sadunun NSNAERUG

Anin

tadinena (Vigna unguiculata var. sesquipedalis) Lﬂuﬁ‘nﬁﬂkﬂ?ﬁjﬁﬂGl?:Qﬂﬁlﬂﬁﬁﬂ'ﬂuﬁ’tﬁ(ymﬂ‘nﬁﬂudd
dmiunisuiinaniglutdszinauaznisdesan @idas uaz Jaan, 2541) nsuandailngaiifesaiauanmlszns
iy nan@ain madvnaetswaaazlsn ﬁﬂﬁﬁ”xﬂqﬁﬁuiﬁmmmuﬁuLwiﬂ:v”mﬁ'; (nsudTanasineng, 2539; 190
Ans uar Jaan, 2537) nesdninlfiianisnaeiug (induced mutation) ANudaansdnRenanyuzsiains M
Amailaililumseieanoiuflmiluiie nsimimmaneiugluitzannsoilinansds Wy neanefd mald
anail sty luﬂfiau“uﬁﬁwmmﬁmﬁﬂimumméqL?fa'lumﬁmiﬂﬁtﬁmmsnmaﬁut{ﬁma‘q% v daviug na 15
IHanmisaneFadunien 15 Krad Widrmsentzd 105 (nn@masineas, 2543) 41avug na 6 Fadhdrmilen 1o
nMTae&unuan 20 Krad Wiudnamasanud 105 (1dlu, 2545) daulunguliinentdud wysuna @yt
2545) unadely (Wongpiyasatid and Hormchan, 2000) iy gaims g uazAniy (2548) ﬂmuf‘imz\;ﬁﬂnmﬁuéﬁm -

' paadnfamisnd aasninennssssuad aniingndussratuaiund Inoravaalug) dandasaai 90112,
Derpartment of Plant Science, Faculty of Natural Resources, Prince of Sangkla University, Hat Yai, Songkhta 80112,
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nmum?mmmunumﬂ?mmmqq numﬂanwamaﬂuua"mmmm*mmumﬂm‘n')mmwmaﬂu‘lum M,
nmzmﬂ'uﬂqmﬁnmmm tw'aﬁnmamﬂmmmawuﬁ waznsnsranefasdnuzans 4 hufa M, 18
mangqqnuqmanm'tﬂNaunumwﬁmmmq "

aunsaluazdtinig s
Yuwdafiiufienldand M, (M, seed) InFils INNTNARBITBIGILTT UAzANT (2548) Thinnisugn
gou (U WRIMAREY ALENIWENNIEITNTR M AINENABRATAUATUNS Anaanialug dtnevialng dands
a1 Tngnuuusiusiauna WnsUgnuuninagsrasszndnadiu 50 WuRims sTarssndaund 50 uRmas tuin
sdudannen savaaniildlunseanaan (RRLAGHITEE AT UReNLINLY) AvNENaTn Swauin
oy aeRnusiaUndifedy TnanBeuiaudne g e - ue duiluganiug

)
andaiingada M, ﬁ;ﬂﬂnvvﬁéu 722 fiu wudwﬁuﬁﬂanmnmﬁmﬁ'tﬁuLﬁ'mf‘nnﬁutimn’nmm“ﬁﬁ?:ﬁu?ﬁ
5,35, 45 WAT 50 Krad ummumuwmmmﬂﬂnmﬂn‘lm 12, 28, 22 UAS 128 #1s AMMAATL (Table) ARAHIZHZIAN
umiﬂﬂnmanmﬂamﬂnmfmmﬂfmﬂn uasFuRE UM fadda M , 156l 25, 35, 45 uaz 50 Krad #A1 63, 64, 61,
1 U8z 54 4 MUAAY | (Table1) Ymﬂwm'}mumﬂnmﬁnmwﬂmﬂﬂmu‘lunauwmumﬁmmﬁ 50 Krad ABssezi9an
anABNIREY 47 Suinty mﬂuﬁ'ﬂuwmumwumnmwawzu:waﬂummﬂnmﬂn'u'aqnﬂumumﬂnmonmum?ma
ﬁlwm M, mJmmamjﬂa?:azmaﬂummanmﬂnmqmElnmfrqmmuau wudnlszannsluda M, Aflsvuziaannen
andandniugAn - ua. isuau 154 fiu (Aadlu 81.05 wafdius) wteraruansinarsszazna lusanaeniins
s liUng Tmm‘if)u'mnjﬁumiﬁuaﬂnmﬂm%%u (Figure 1A)
mmamﬂmuﬁlnmamwmmc‘Jnmwaﬁmﬂmﬂn wezfuiithunsanuiaddn M, 336U 25, 35, 45 uaz 50
Krad {161 7, 1. 1, 1 uax 5 finsiasiy Aua i (Table1) Tmuwmﬂmuvxummuﬂnmam”umnvmmﬂﬂmu'lunaummums
e 50 Krad fidwanfln 40 dnslas Luﬂmﬁaumaummuﬁnmmumuwn'msm M, fud@AssmauiinAadi
g9gARIUAN WuTdudiinge 17 fuifeAndu 24.20 wefidud mnﬂswmnivmuum’lumuouﬁnmﬂmummﬂwuﬁ
“{Au (Figure 18)

mmaummmqﬂnmaqmﬂnmwawmmmu wasiuitumsanefadda M, STAU 25, 35, 45 uar 50 Krad
1" 40.3, 48.0, 46.0, 52.3 uaz 40.7 (TURLIAT AMUAAU (Table1) Tmnwmwmuwummmqﬂnmﬂmumnmmﬂamu’tu

nqunmunwmuw% 50 Krad #A9ue1atin 69.6 tTuRlmg mauﬁﬂumaummumu'lunanmumiInmovzmums
Fnefidssiusing 1 Tuia M, nummaumwumoﬂnmm«nmmmu wmmummmmqﬂnmnmﬂwuﬁﬂm ua. i1
ﬁ'xmu 24 o Aauilu 52.17 ujaﬂ'num (Figure 1C)
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Table 1 Mean and Standard error of first date of flowering, number of pod per plant and pod length

generation and Selected - PSU.

Doses (Krad) First date of flowering + SE. Number of pods per plant + SE. Pod length + SE. ;
0 (Control) 63 + 6 (54 - 69) 7:2(3-9" 40.3+1.2(38.7 -4 ,9,4 :
25 64 +7 (52 -74) 1 ' 48.0
35 61+£7 (49 -70) 1+1(1-3) 46.0 £ 14.7(25.3 -60.1) g
45 61+7(48-71) 1 52.3 %
50 54+ 5 (47 - 75) 544 (1-40) 40.7 £ 11.2 (22.8 - 695 g
¥ Min ~ Max g
Ho. of Plants Normal Distribution Ho. of Plants Normal D stribygiog 9
0055 ¢
30 20
25 8 8043 '
20 uﬁ% ;
15 88%
10 0915
5 - o
o \-=fB . e

-

No. of Plants Hormat Distribution
Q.04

Q@ m N AN

it t 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 fength.

annsdanaluntaalgn wusuiiidneaaiuiunaszaing 2 du (Figure 2) mnmjm’m“fimumsmﬂ%’aa
50 Krad 'lu'm M, (Mdtyanital PSUSO - 001) F9INITNARUFURIANUTFAULATLYINGTL 0.28 % dlodeuiusuly
‘man M, Vauae (722 o) *mmumnmqu‘lummmﬂﬂnmﬂn'lﬂ aginalafimudiu PSUSO - 001 M, Haneuzly
uny wau@nan ifngne wazeanaanida (42 Jundalgn)

fnsnfaUndindneasiinuluda M, Ao nadumiuaidld 2 fnsour Ae 1. insafanenudnenitialn
41uu 118 #u uax 2. fimsdadnuaiinbifiawdn S1uau 25 fu sneasfindnBdandnatiaadi 19.74 wlefidusd an
suluda M, ovun
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igure 2 Dwarfed yardlong bean found in the M, generation from treated plant with 50 Krad of gamma ray.
Fa190ina
msmma%’unum'mnumammflnmqwuﬁﬂm 4. tﬂuﬁ%’mmi‘i\ﬂunwﬂ?"uﬂﬂﬁuﬁ' agnalafimunisdnin
wmﬂwuﬁﬂﬂﬂ’l‘i‘ﬂ’lﬂﬂa Lﬂmﬁmsvﬂummmﬂfmﬂu'leanum“muwmmms maqmmﬂum?nmuwummu
'mﬂﬂuuuﬂammmuummnmimmmnwu i nastiadnAsaslu nasdluviiu n'\smsmmuiﬂvxmnmﬂnm
wFu (Brunner, 1995) 'lumi*nmaaqﬂNuanumvvmumsuﬂiﬂmuﬂaumqm 1diur szazinainsaanaen
uilnAaru Aanenaiin Odeigah et al. (2004) ﬁnmmﬁnu'\m?nmuwué'lumwuua:ﬂmnwn mmﬂmm
Fuzfinsiofiy LazTTUzABNL 50 % umﬂﬂﬂﬂuuﬂmm'lummmu UATAARY mnmmmammwanwmvw
laAa duaanaan lausii M, 'nmsvmmm 50 Krad TiiiALATesTuRaNAONLFINGY TAAILANDS 9 U ausiui
naams"mﬂm'l'n?vavnmmm 47 Fu it daududndesiundumud Tumn 1 smmqﬂummawmmmuﬁ n
SafutinunIngaAILAN ﬂmq'linmuumuw'lmwmuﬂnmnq 40 iln S fluduiicunisaied 50 krad usANaRY
fnafinlunn < svmmmnﬂuummnnfnmmﬂummmmuau wananimudd sl M, Fidnuonuzih

ol

iu fAn nfmﬂuuuummmnnmmﬂnmanum‘lnmm‘lnnmmu 118 71U (16.34 %) u,avn'mﬂuuuummmnﬁn‘lum
AR 25 61U (3.46 %) nfmﬂuuuunmm'uuqu1ﬂuuaﬁ'\nn'quawuﬂmmmuumim’[uhuwmm‘um
' ;fiﬂﬂﬂﬂnumswmuwm gamete (Gaul, 1964) m'luﬂvﬂaqmm‘luumm uiammmsmanﬂu (abortion) TaaNHIE
' "anmqnnmuwammnfm M, angiada M, (v mﬂmwﬂan'lwm M, ldanau M, fund menansuzdanannli

maan’lu‘mM mmvmmﬂuuumﬂmmnw% maﬂaﬂtﬂumuM uﬂumlﬂﬂmﬁumﬂmm mmﬁmﬂmmaﬂmm

umuu uﬂﬁfmnummwuanum"muum" 'qumnwwu'lu‘m M, nnanwmvmuﬂmumuﬂnﬁ mmuﬂu‘ummmn

Wity (49197 § UATANE, 2548) wrguuassinuluda M, uanumv-uﬂﬁu ‘luumu'ua ludsudnanan  uax
ﬁﬂymu‘t‘mmmn (Figure 1) wasgumsniilifinnra¥anan ﬂmﬂuuuuammumm LNﬂW"ﬁTm'\ﬂﬂ‘Nﬂ’li‘ﬂﬂ’\ﬂwuﬁ
aiailnenaluda M, ludnunzauuasswud qv'dﬂngmm”'lumc‘lnmqw‘lmmm 50 Krad tinulapiidnsnis
e 0.28 % ‘luwummumﬂnmmanum:auq o M, FudnsafindnAfinulud M, v luuan
nuznan luane WuEeaen ummmmluumﬂnm (o g uATAME, 2548) mﬂuﬂ'rmmwmmquwm mﬂf-nn
ansenulnamsaannEunuiag ‘hﬂmmmmﬂﬂammﬂm'umﬂuumuﬂuanmu"mmuu m'lummsnmﬂwﬂm'lﬂdm

g1l
Anruzagiuaanaen A uenaiin auauilnsiasi vnﬂﬁnglum M, um?na‘"mum'luﬂnm mﬂnmfm‘lm

‘nnmu‘n') M, V]N’]uﬂ’\’iﬂ’\ﬂﬂﬂLLﬂNlJ']LBM'IEUNaYl 50 Krad 'lw-nu')uﬂuwuanum:mmnﬂm anum“m‘mmuwuﬁau

mﬂuumwniqmrﬁunﬂnumvmuumvamtﬂu 0.28 % yaaduluda M, wazanuuziuniiu (19.74%) Fawnialdidlu 2

fnsusad mwmanum‘lnmmﬂn uﬂ"umiwmuwmﬁlnumﬂn‘lummum 3 winsauzaanfianaiasdiitsngluge
AILAN WEAAINT M, wuﬂnumvmvnnﬂmﬂamwawmmu'lu-mnm‘lﬂ
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ANATMINEAT. 2539, REdn. Tenumidinnn waldaiinnsdanmwasssuunurenssionnzariuniala o dealszqliaus,

niinmefau Smdaqia 18 - 20 fiquasu 2539 wi 146 - 160.
4
NIATINTINEAT. 2543, BAATMIATINS RufiTiunsdouiasiniurom s i (JaRugie na. 2518, npamwe : heviugiy
NEIAIUANRLTRTUATIAANWINITINGEAT NIATINTINYGS.
wigAnr Auilsstn wazdaan dudidizn 2537, mmassuiugiodnemlugguiatasggduurnludimdngasan. 2. sarauniund .
17 - 23
- - . - « o oca o v « R
1iydnr Audlrzm wesdaan duftszm. 2541, narsamdaiudianiagmadiuinsnaiusaaun e afawug uastau andy
< v oeo ao A e e gl . v I
gavsaiadnenafugAn - ne. MeaumAde Gaamideadanugidngalunmald. wih 3.1 - 3.10. 8aa: Madtfsanans
AUTNTWENTETTHINA M AInENALaITaATUNT.
iy, 2545, Aunrlunsouuasiugivaiuses. saunetinedlu 5: 7.
' ot o « ;1 ol L o] - - « - -
Rryn awdTunt. 2545, wnarrdiznaummeiunsdouiudi. njamwe: madnidulizyneuslelelnl ancineenand

W InEAUINATAER .

ANIEy NEn, A¥aAT wsdT uasrinAnr dufidsca. 2548, A1 LD, uazummi"qE\’unmnﬁiﬂnﬁnmuwuqmi'; 1 uaqr';’qc'lnmfm“msf
AN 1A 9. ANy, 36 (Wwl) : §96-899.
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Heritability of Resistance to Cowpea Aphid (Aphis craccivora Koch)

in Yard Long Bean and Cowpea.

qIWIA Wwiyeed ¥ 59AT wInAs

Sorapong Benchasri Charassri Nualsri 7

ABSTRACT

An experiment was conducted to investigate mean population of aphids, damaged
scores, heritability and generation mean.analysis of aphid resistance in yard long bean
and cowpea. Six generations including P,, PQ, F1, Fz, BC1 and 802 from 4 crosses were
evaluated in RCB under a screenhouse condition at the Faculty of Natural Resources,
Prince of Songkla University, Hat Yai, Songkhla province during February and May 2007.
Five adult aphids (Aphis craccivora) were released on each plant at the 3" week after
germination. Genetic analysis using generation means revealed significant difference
among generation. Significant additive and dominant gene effects on aphid damages were
observed only in one cross (Selected — PSU x IT82E - 16). The epistasis interaction of
additive x additive also responsed for the interaction of this trait. The highest heritability

of damaged score (55.941 %) was found in Selected — PSU x IT82E — 16 cross.

Key words: yard long bean, cowpea, aphid (Aphis craccivora), heritability, insect

resistance
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v Department of Agricultural Technology, Faculty of Technology and Community Development, Thaksin University, Pa
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i Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai district, SongKhla
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gnuaNEi 1 (F) gnuaudai 2 (F) g
nduludaiugus (BC) uazgnwasndulyd
WuiWa (BC) 99087 4 guau 19uNuN1T
naasvuuy RCB TulseGaumdnedaiiudas
NARDY ANEVNIWIINIDIINDIR UNIINENAY
9PRIUATUNS B. vialval 9. a9BA1 ST
WauNUMWUS - BBy WA, 2550 Ty
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ﬁuc’i’aﬁmq 3 dmvividadgn wuauLANeY
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mawugnanlunsazdiiu lavdvinazasiu
wppravInduumidyiunisaiuana
WU IUN R UGN T TNTIRN B AU T AUAN
quLmmsm‘hvﬁmuwaotwé’;udauﬁnam:
GNENAR — ND. x ITB2E - 16 winfu 1wy
Wedun1suaaveeneavlizeduius
FENITNHUANAIWILY (epistasis) wWuUZR3EN
FEWIWHUUDUHRUINTUUULHRUINDDIRNHUY

.

‘szﬂummjuLmmitﬁwﬁﬂmmaotwgnéau
9 dvuﬁ’ﬂﬂﬁuf%nﬁmaom’mﬁmmmwga
Uiy wuiiguandn - e, x IT82E - 16
filgoqnde 55.94 %
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UDNTIN NITAUNTULNRY
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unguiculata ssp. sesquipedalis) §11130

Ugnldmawfiufinlan wu widewdn viy
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5301 nzaadudioy sl
goedthedy wu FAUTud 1dviu Juwas
Tny (Splittstoesser, 1979; Tindall,1983)
filnorduisdndifiaud funiedig
wsnshauazlnauing lasanuaidamg
wsyghanuiszmalnsfituivgndilnens
130,836.50 15 Tinandn 124,002.73 iy oy
é’owfﬂﬁﬁmiﬂgnﬁ’dNnmamnﬁqmﬁa
a3my3 finuiivgn 18,996.00 13 Winandn
26,584.65 @U F89RINIAD 9. LWITYS
UATUATIITRUN ﬁﬁuﬁﬂﬁn 7.517.00 uaz
3,067.00 15 Taslinandn 4.625.00 uax
3,067.00 fumiua1ny  gmiunrals
JuAsA3sTINGIT  SRuAdgnuaniiga
275800 15 (15U, 2550) ANUEIAYHI
é\’wuﬁxmmmﬂnﬁmm‘i wudndaiinenn
Ysrnavfisarsemisiisndudeitenis
wawiia (Knott and Deanon,1967) @i
WuuRyanadafifiiaansdgsianis
Tavfiduiiugnialan 12.5 &wls wazlH
nandaUszunnl 3 §ueu/Al (Alabi et al.,
2004) #uiivgnantnajagluteiou uaziun
Av¥ou dmiusemdlnonnanindwin wdn
Wonsuslaamoluasadeu wazunaiy
grursodveanadeselddnyszmalas
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Fniin1snan wazuslnastiouninany
(N335, 2542)
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NanAnaAay (ITiasuaciaan, 2535;

Karungi et al, 2000a) lag@wizn1sidii
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FRBTaIIWRBE U NN wasd

Da,

vg’uhjmm‘saﬁﬂﬂnw%'aﬁﬂﬁnﬁaﬂ (Wend,
2550; Ofuya, 1995; Karungi et al, 2000b)
donalfinanananasUssunn 20 — 30 %
(pFyuazAmy, 2546) aiwANULEBIDWN
inwasnsiustionn msldasaianns
muaumﬁm”’m"'lmumaouuao‘ls”\aﬁwﬁ
dszdnBnw wisraadiildduingiiay
andolunandn dadudunsredainyaans
uarguilna (indeslng, 2545) nraaamsld
a1l Taumasudseiug e lidumu
uxavsFaiauEAY (Ogbaji and Obasi,
2006) ufn1TUTUTINuEAnUTAINEN
Juiusosadwlszeing den1seand
szwdﬁoﬁ’ufjéauuaﬁ’uﬁuéﬁmmu uReANH
NIMENIANWUENTIN TRIMIUEAIEBN
apefudunuinisdauda Riadaidan
Anvasiidosnts Fuiudinafivasadoiy
uysduarAsuindon (Ouedraogo et al,
2002) duum'ﬁLﬂ‘ﬂzﬁmmﬁwao%iu
(generation mean analysis) {Hu35n13dnm
msvi"mwumaoﬁuﬁmuauﬁnumzﬁmmu
wWApdaud uaztﬁuﬁiﬁm‘sﬂajqxammwiﬁ
Usendnmluntsvssdiunazaviiu law

mwwzﬁnum:ﬁmuquﬁwﬁuﬂmug}' &IN790

sz HURRMIMIUZBNEUARNA UYL (epistasis)

4
v & =

1% forudnqusrasdzaanmaaaenivil A

‘.
. ar

wandmTenImdneWuida - wo. ®)

k)
ﬁuﬁ’nﬁuﬁ’uﬁ:ﬁmmumﬁﬂﬁauﬁd 4 uf P)

naveINUuANEIARABTEITITY URLERT

LY

Wuqn‘i‘smaan”rm"”nummwﬁﬂaiaum winl

e

.

(74 Lvs

Dudeyanugmlunsuivlgeiuiisans

]

Tigumumasdaudrsly

aUnsaluazisns

1. MIIFWUTTBNINRNAWG

niiinefuidn - ue. Fedouus
AomABsoud nednuAudiuiI My
4 Wugiszneuday IT82E — 16, SR - 863
wufaunargIutd 1 (@IwWIALRTAmY,
2548) tiea1ognusndail 1 fuamenas
AMUZNIWENTHTINTIR NNVINDIABEIBAN
uasun’ Inewamalval 9. &9a1 s
gustirgesne lasldilumen 400 nn/ls uay
Yoialigns 15-15-15 (N-P_-K O) yn 2
dai ndsmiudgndmiugrie — wi uay
gnuandafl 1 esiegnuandai 2 (F)
gnuaunduludoiufal (BC) uasgnaay

nduludewugue (BC) yngwax

2. MINARBLILSTHINSUARTGHAN
Ugnwudvie - Wi wasgnuaiann

(P, P, F.F, BC uax BC) ma3ihilnum)

ua:ﬁ'zvg'u ITMIWFBY UAWUS - ey

W.A. 2550 Lﬁﬂﬂﬂﬂﬂuﬂ‘it‘ﬁ’m‘iﬂﬂ:uﬁhd‘] Tu

TseSaumdnedazuin 20 x 22 . fiudas

YARDY AUTNIWHINGTIINTIR NVINUIRY
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e maIung nsnamalvg lasdgn

€

WONANEN UATUARTANENYIZNBUAIBWUS
Wa Wugual uazgnwawﬁ"aﬁ 1 nguaz 4 na
wangnndvludaiuiwinaciuive nquas 6
n ua:gnwau"fi’aﬁ 2 1gn 25 1 lapusazan
ﬂgnttmtﬁ'mé"\mu 6 #i SzaLlgn 70 x 70 B,
UASUARTTINTI 076 3. 17 4 3. TIUKL

N1SNARENLUY RCB u‘c’iaﬁ’:ﬁmq 3 dan

nivlgn UsonRpaaudifdtindy

avuluaiednuau 5 @/iu (Annan et al,

1995)

3. mstiufinuarmsitassitioya

Tufindruumasseudidasiugie
nmaszdiuuuuduysol (absolute estimate)
WAsUUUFNRUS (relative estimate) (BI0Y
UIVA, 2549) uardsTiinTrAuAINTULTY
nmatinhassesmasssuiiiieny 3 duav
niaapsmausoudy Taonmsusvidiusedy
AMTULIINSIIIABuLiseean 5 SEAL
(Jayappa and Lingappa, 1988; ajti, 2530)
aiae

0 = U%nm‘(uuazﬂamgmw?ﬁdau
awtisenit 10%

1 = u%nm‘(nuawaﬂgmwﬁﬂéau
YA 10 — 25%

2 = n%nm'imtawamgmwgﬂéau
YA 26 — 50%

3 = vinaluuazueagniwiudou

W 51 — 75%
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4 = u%mﬂuLtazﬂamgnm?{aéauﬁa
S RENINNIT 75%

Anuin1suandpanaeviy lapnng
Yszdfiuwinfimeinnidoey Mather way
Jinks (1977) uadins1cvidadoens
Uszaing ‘nuﬁ’oﬁnmﬁm%wamoﬁuqnﬁu
(genetic effect) M350y Hayman (1958)
TagAssimudmnlsz&nanmsuanaansay
fufiusngluiufve witargnuaangusiiag

Al

I— = = — —

AN
1— 1—
d=—p ——p
28l 2 2
8— l3— — — —
h=—-p —2p —F —8F +6BC +6BC
;11,2 2 1 2

j = —Py Py +28C; —28C,,

e P = Wuhud
P, = WuW
F = gnwaudail |
F, = QnrauTai 2

BC, = anuaunduludaiiuguad

BC, = gnuaundulydonuiva

m = AIAINRIITEHT
homozygous recessive MU homozygous

dominance

d = INEWATEYEULLLNAUIN

(additive gene effects)
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h = 8ndwavavduuvudy
(dominance gene effects)

i = Ufnserduiusarndag
HULUURAUINTURUUNAUIN (additive x
additive gene effects)

i = U§AseRuiuisendng
funvusauInAuuyudgy  (additive x
dominance gene effects)

usr 1 = Ujised@niuisining
funvurdufuuyuln  (dominance  x
dominance gene effects)
lay P P F F BC uar BC #Aam
1 2 1 2 1 2

o v .
WRYTDING 6 nquﬂs:mns

4. n'mhzm“ué’mﬁﬁuqnsfsma\amsﬁfmmu
IWABEDUA
AnEanTIWUENIINUILNTY (broad

~ sense heritability) titeUaztiuaniuly

16Tun1sdreneafnsurn RN ITHYDY
3:¢Tumm§mmmsLﬁwvi’wmawaotwﬁﬁéau
(1 NGAI

vFz - (vp‘ +V, + VF‘ ¥3

(%) =
V

F2
Wa V. V. V. V. dAsaiisany
P1 2 1 2

WEIMUUMAINDY (mean square) 789 P P,

F usy F ANAAY (Burton, 1951)

HANTINARBILAZINTOL
Aodnrestlsrring

FUWEDsuiILarIEFUAINY
qumomsm’;m"ﬂmwaongﬂéauz‘l’d'iu
dszpnangueneg ﬁmq 3 fUaindvlaae
WAvdaud WuInugAn — ua. Fedouuasie
ngﬂéauﬁ’sﬁv"ﬁmu(wﬁsa‘auﬁmaﬁugoﬁqﬂ

Ao 91U 504270 f/siu duine B

UMW AEPURY UREYNHTNNTUANI]

Table 1. Population of aphids on parental lines of yard long bean, cowpea and their
hybrids at the 3 week after aphids were released under screenhouse
condition.

Mean population of aphids cvV

Crosses o,
P P F F BC gc, (%)

. 1 2 1 2 1 2

Selected - PSU x IT82E - 16 39590a 15170c 16512b 22590b 25318b 21453 b 2422
Selected ~ PSU x SR - 863 48970a 29585b 30818b 31156b 26967b 23750c 2842
Selected — PSU x Khao — hinson 50427a 31258b 29692b 33026b 3720 b 32513b 2682
Selected — PSU x Suranaree 1 43290a 35293 ¢ 22253 c 37962b 39057 b 26607¢ 2534

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

P’ = mothernal (selected yard long bean variety), P2 = fathernal aphid resistant coepea variety, F = cross, F, = cross x

Cross, BC‘ = F‘ x mothemal and 802 = F1 x fathemal
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Table 2. Mean of damaged scores on parental lines of yard long bean, cowpea and their

hybrids at the 3" week after aphids were released under screenhouse condition.

Mean of damaged score cv

Crosses )
P P F F BC BC (%)

1 2 1 2 1 2

Selected — PSU x IT82E — 16 325813 a 1758009 b 2241001 b 2118001 b 2061009 b 2172011 b 2093
Selected — PSU x SRm~ 863 3402022 a 2108012 b 2.1310.12b 236%022b 2411018 b 225%018b 1847
Selected — PSU x Khao — hinson  3.38%021a 2141002b 24010.15b 2301027 b 245%027 b 229%019b 24.12
Selected ~ PSU x Suranaree 1 3321042 a 1934002 b 258%0.09 ab 2402026 b 2031021 b 245%014ab 2048

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

P‘ = mothemal (selected yard long bean variety), P2 = fath

Cross, BC, = F1 x mothernal and BC2 = F1 x fathemal

ermnal aphid resistant coepea variety, F‘ = Cross, F2 = CroSs X

Table 3. Estimation of gene effect controling population of aphids in 4 crosses of yard long bean

and cowpea at the 3 week after ap

hids were released under screenhouse condition.

Parameter
Crosses . .
m d h i i i
Selected-PSU x IT82E-16 10428431355 b 451464314 b -411281%£3735b 434411354 a 615614618 b 956282474 b
Selected-PSU x SRm-BGS 171147481223 a TM374413a  -29342243476 2 -31545%1195a  -118581%644a 19481812366 a
Selected-PSU x Khao-hinson 14671281414 b 478342411 a 650914186 b  -2224441431a  -1022544745a -13735542731 a
Selected-PSU x Suranaree 1 21527442154 a  20503£452c¢ 76745035284 a 36961111433 a 302041759 b -402954%3347 a

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

m = mean between homozygous recessive and homozygous
effects, i = additive x additive gene effects, j = additive x

gene effects

e~

wuihiiswumdssaudatosnit Tasawy
otefloriug IT82€E - 16 fiTnumavdaud
WBY 1,517.00 frasiu (Table 1)
TTAUVANNTUUTINTETVINRIETDY
wapgaudludilnung Rz NN

WU ﬁ’ummqumestﬁwﬁwmmadmﬁa

, 280

dominance, d = additive gene effects, h = dominance gene

dominance gene effects and | = dominance x dominance

soutn fuuliugeaadasfudunnnie
soudhmnnguisreng Tapiuida - ua.
f5TAUANMNTURIIGIFA (3.25 — 3.40
AT LLUL) '[umm:ﬁﬁuﬁfWBnnﬁuﬁﬁﬁzﬁUﬂmsJ

‘gmmmwﬁwﬁwmwaoLwﬁﬂdauﬁd‘szmw

1.75 — 214 Aazuuy c«hugnwﬂu'ﬁ"dﬁ 1
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gnuandail 2 gniaundulugoRugus uay
gnwaunﬁn\lﬂﬁoﬁuﬁﬂann@wauﬁs:ﬁnmm
quu,iom‘sLm”wi’"nmwaongadauﬁ"aizw*jw
wuivia — Wl uduualiiln&idsoiuiudyi
(Table 2) anmaW3suifisyaiiseas
SuwAEsauh UREITALATINULIINTT
dvhaeveswisdeuivesda 4 AWEN 4
wuImngranfidoisrasdnnumwissoui
.ua:szﬁ'fumm‘;ume‘uﬁﬂﬁﬁmwaomﬁa
gautuandvagwiitoddunieain Tay
Wufdn - na. Fedpuuadainivdpuiagl
Sipsaui UREITAUAINTUUTINTG
‘m’hﬁwmmmmgﬂdauﬁdgoqﬂ duiuivia
UREGNNANANYG FsafunWADEauiY
1#@nd1 (Fery and Cuthbert, 1975)
FOAANDINUNITINHIIUTDY Atiri UAY
Thottappilly (1985) was Alabi (2003) #i
tﬁ%‘ﬂmﬁﬂumin”nﬁwmma\nwﬁvéa};ﬁ'ﬁuﬁ"?
Wuszniiussunadamwisdauda (aphid
- susceptible) 1Lazﬁu§ﬁ1uw1utw§uéauﬁa
(aphid - resistant) wui’tff"nﬁuﬂ’uﬁdauuaﬁ
w’maum&yadauﬁdgoniﬂﬁ’uﬁ:m"wumu du
ixﬁUﬂ’)’m‘zuLL‘Nﬂ"I‘iL‘I‘I”\ﬁ’]ﬂ']U"IJENLWﬁVUB'Elu
& Winaludnwazideadu AoWuidouund
‘szﬁm'nwguuiomstﬁwﬁwmﬂmaomgua’au
t‘]’?gqniﬂﬁué"ﬁ'uumu (Jayappa and

Lingappa, 1988)

UGN uzaviiu uRsBRTIWUGNITH

NSNAFAVIUIUIWABDT DU URY
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‘3:ﬁnmmquu'sommﬁwﬁwmwaam??ﬁa'au
i1 indassvidniwaresiiu wudnina
gaviuuuyrauIniialiuuansd ety
sdnnada Tunismivaranuulslsiu
mw‘v’uﬁ‘nsswaoﬁnﬁmzﬁmuLwﬁvﬂdaufi’a
Tugwanfn - we. x IT82E - 16 winfu
(Table 3) lupusfidnswarasfuuyusui
prnsdly 2 guanfe duandn - o, x
IT82E - 16 URTANNNAR - uB. X 1P WUFoU
URASINANRUSI IR NGNS (epistasis)
fiarmddgluljiderssniviuuuusauin
Nuupvdniiaudrdyluguanda - vo. x
SR - 863 UREANENAR - NB. x W fudou
davlfndonduiusseniviunuugniviuy
FuiianudMawizanan An - No.x IT82E
- 16 winiu wazyUffseduiussenitedu
wuraUINTULUURAUINLiLEABVBNATY 4
AN

UjAguan1svinsurasiiuiiaiugu
zﬁumm‘;uu‘somsm"wi'lmuwaoménéau
( wui SFASInNduRIS STtk
UINUAEIARTIAEY ABARANAR - ND.X
IT82E - 16 pauziufizendninasastuguil
anndwly 2 guan Aeduandn - we. x
IT82E - 16 UATAHANAR - ¥8. x (wiudau

v & . <

UARTedNRussznIwdudwdAuiiianm

.~

f I INBuLULHaUINTULUDURARINTY

=

ANTNAR - 1D, X IT82E - 16 URCANENAR -
Y. Y- % a ¢

wp. x §3uN3 1 wazfiujidenaniusuuuy

fuuyugnluguanda - ua. x IT82E - 16
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Table 4. Estimation of gene effects controlling damaged scores in 4 crosses of yard long bean

and cowpea at the 3" week after aphids were released under screenhouse condition.

Parameter
Crosses
m d h i i |
Selected - PSU x [T82E - 16 2131165 b 0758012 a 0.7310.73 a 0361023 a -136t1.11 a 0041000 b
Selected — PSU x SRm~ 863 28621052 a 065t0.13 b -1271.16b -0.112000 b -0984025 a 0541049 a
Selected - PSU x Khao - hinson 24524056 b 0611017 b -0.741057 a 070£053 b -1.461029 a 0.7410.08 a
Selected - PSU x Suranaree 1 3261054 a 069t0.15b -2.763143 b 0641035 b -2224025a 2092096 a

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

m = mean between homozygous recessive and homozygous dominance, d = additive gene effects, h = dominance gene

effects, i = additive x additive gene effects, j = additive x dominance gene effects and | = dominance x dominance

gene effects

Table 5. Board - sense heritability of
damaged scores at the 3 week
after aphids were released under

screenhouse condition.

Heritability (% h?) of

damaged score

Crosses

Selected —~ PSU x

55941
IT82E — 16
Selected — PSU x
28898
SR - 863
00
Selected — PSU x
36.733
Khao - hinson
Selected — PSU x
22.209

Suranaree 1

winlu fudgnandn - ua. x Ly1fudiou
AWENAR - WB. x SR - 863 UATEHANAR -

v e &

uo. x §3und 1 LilufAsonduiusuuiy
Aaaa v €

. 4
woudn lurasiufAsenduiusuuunauin

funudaliuaasdnBwans 4 guas (Table 4)
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#0AARDYNY Ogbaji Uay Obasi (2006)
dnywugnIsurasnisiiununusuERzin
Tudiingry wudinisuaavsanvaviiuiu
WULNRUIN WRTLUUTNNANEN nAauaz
fisxdnd (2530) AnwniationeadnsoEns
saumunusuravilnludivmiss 11 GLERY
wudiidamdes 3 @;wauﬁuamﬁnvm:mao
SuluurauIn uazUfidudiniuiszniviu
AU LDUHALINTUULUHALIN TINA
nmi3uaavasnvasiiuludnynriiaisiing
Usudgaiuglasnisdnifanuuuny (mass
selection) wuuuNnUscIA (pedigree
method) w3auvuniividadasiu (single
seed descent) (cAnd, 2526) ﬂ"mvjwﬂuﬁ
Tidusavdnsurrasfunuunavin nialddl

aan L4 o

UiAserduiussEnInetiud A mNLUUKE

UINAVULLKHALIN Ldansniudatdan

A4 v XL !
IWBLIWNATINATUNTULNR D aum‘léﬂumomn
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warrhinuaiuudssiunieiugnssy
seintding visaruulsluiiaen
funvulsifluwauin (Distabanjong and
Srinives, 1985)
NMINATIEVERTIRUGNTINULUN T
wadstiuanudulyldlunsdisneania
WUBNTIN  WUTIAINS0ENBANNRURN TN
maw:ﬁummqumomstﬁwﬁwmwauwgﬂ
soudimluda 3 guandn guanda - 1o, x
SR_- 863 guandn - wo. x unfiudeau uaz
AWANAR - wB. x §3u13 1 (Table 5) law
AHENAR - 1. x §Iud 1 didaiugnaan

Pl

ANER AD 2221 % TBIRNNADANANAR -

4

up. x SR_ - 863 LLaz@'waué’ﬂ - WD, X 190

Audou ﬁamwwugn‘im 28.89 Uay 36.73 %

o e | ]

AN SIUANENAR - ND. x T82E - 16
wudniidnsiusnIisugegafe 55.94 %
ash\ﬂ'sﬁmun'\‘sﬂgnmaanﬂ%‘:\aﬁﬂ’”nLﬁumi
malfignwuiedaudoniu anuulssau
futiloon1vndsuarndoniidenanonia
ugaspanluudasiufiouniiu anfusne
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16 i‘iﬁmgqnfh wsvilanuanInlung
G1NBAANY U NWUGNTINANTIGHT NG

Bus

ajﬂwamsmmm
N1TANEITTAVAIINTUUTINGLEN
WA TaIWADEaUGT NI1SULEAYEDNTBITY

URLORIIAUINTIN Tuvszmnsvasdalneg
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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'd ila P o L1/ ar e =1/
HINWIA LLYSIAT M7 “ijWUE URT T8AT WIRAS

' Sorapong Benchasri", Ratrée Chupan® and Charassri Nualsr"

Abstract: Yardlong bean cv. Selected-PSU was crossed with 4 accessions of cowpeas: IT82E-16, SR -863,
Khao-hinson and Suranaree 1. Four F, hybrds and their parents were planted in the pots under the
screenhouse at National Biological Control Research Center, Prince of Songkla University, Hat Yai, Songkhla
province from May to August 2007. The experimental treatments were caried out in Completely Randomized
Design with 3 replications 2 potsfreplication. Five aphids (Aphis craccivora Koch) were released on eaéh
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.i 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
ITB2E-16 and F, of Selected-PSU x [T82E-16 had the lowest number of aphids and -damages score. F,
hybrids from tﬁree crosses produced pod number‘ and pod vyield 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
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Departmentof Plan( Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhta 90112, Tha:land
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Table 1 Number of aphids (Aphis craccivora Koch) on yardlong bean, cowpea and their F, hybridis

during 14 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 Suranafee 1) 31.67 112.50 1790.00 1825.00
F —test . * * * . *
LSD,0.05 12.00 223.64 906.99 798.70
C.V. (%) 24.88 48.96 19.14 11.72

*Showed significantly different between treatments-by LSD test, atP= 005

Damage indices

‘5 Accessions

B week 1

B week2

B week 3

€l Week 4

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

Accessions Characteristics ..

Days to flower (d) Pod number/plant Pod length (cm)  Seed/pod  Weight/pod (g)  Yield/plant €g)

Selected-PSU 48.67 »0.50 40.37 13.00 14.50 7.25 '

IT82E—-16 45.83 3.33 20.06 11.25 7.73 25.74

F, hybrid 41.60 ) 4.17 30.92 21.20 13.83 57.67

F-test * * . ns ns v ¢

LSD.0.0S 6.07 2.81 9.58 14.20 8.77 45.25

CV. (%) 5.22 17.71 11.11 24.45 22.03 2537

* 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 F, hyﬁﬁd.

Characteristics
Accessions :
Days to flower (d) Pod number/plant  Pod length (cm)  Seed/pod  Weight/pod (g) " Yield/plant (g)

Selected-PSU 48.67 0.50 4037 13.00 14.50 7.25
SR,,~863 4 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 * e
LSD,0.05 3.46 3.35 12.71 4.71 0.51 19.81
CV. (%) 3.94 18.65 14.44 4.68 17.98 15.57

* Showed significantly different between treatments by LSD 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.

Characteristics
Accessions 5 "
Days to flower {d) Pod number/plant  Pod leagth (cm)  Seedfpod  Weight/pod (g)  Yield/plant (g)

Selected-PSU 48.67 0.50 40.37 13.00 . 14.50 125
Khao-hinson ~~ 40.17 467 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 * S * ¢
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 treatménts by LSD test, at P= 0.05, ns-no significance.
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Table 5 - Comparison of yield and some characteristics of Selected-PSU, Suranaree 1 and their F, hybrid.

Accessions Characteristics

, Days to flower (d) Pod numbedplant  Pod length (cm) Seed/pod  Weight/pod (g)  Yield/plant (g)
Selected-PSU 48.67 0.50 40.37 13.00 1450 7.25
Suranaree 1 42 .40, 6.33 33.25 10.00 13.08 82.80
£, hybrid 48.00 2.00 40.63 16.40 31.12 62.24
F-test ns - ns * - ‘
£S0,0.05 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 fest, at P= 0.05, ns - no significance.
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Monitoring Aphid (4phis craccivora Koch.) Resistance In F; Hybrids And
Their Parents Of 4 Crosses Between Yardlong Bean And Cowpeas

Sorapong Benchasri & Charassri Nualsri
Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University>
Hat Yai, Songkhla 90112, Thailand.
ncharass@yahoo.com

INTRODUCTION

Yardlong bean (Vigna unguiculata ssp. sesquipedalis) is also known as the asparagus bean,
snake bean, or Chinese long bean. It is reported to be one of the top ten vegetables in
Southeast Asia, especially in Indonesia, Malaysia, Philippines and Thailand (Gonapa, 199 6).
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, 1997). In
unprotected mono-cropping, yield losses 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. craccivora 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 4. craccivora and
4 accessions of cowpea that have been identified as resistant and tolerant to 4. craccivora
(Benchasri et al. 2006) and 2) to valuate aphid resistant in F; 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,
SRy — 863, Kao — hinson and Suranaree 1 were crossed as males with the susceptible
yardlong bean, Selected — PSU to produce F; hybrids. Four F; 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, Songkhla
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 after 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 experimeants, all F; hybrids and their paternal parents had significantly
fower number of aphids compared to their maternal 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 Fy 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 A. 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 environmental factors such
as temperature, light, soil fertility and relative humidity (Smith et. 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 during 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 T
1 week 2 weeks 3 weeks 4 weeks
lst 2nd lst 2nd lst 2nd lsl 2nd LSD,

Lines  season season season season season season  season season  0.05 Cy
Selected-
PSU 19522 6233 1566.9 42583 451092 3925.00 7188.65 4125.00 680.34 287
IT82E-16 9535 21.67 546.80 75.67 1517.00 876.67 1506.80 1300.00 236.81 272
Fy
(Selected
PSU x
IT82E-
16) 57.60 2533 536.40 77.50. 1651.20 1040.00° 2059.70 1342.00 341.01 26.72
SR00-863 13430 28.67 732.60 116.17 2958.50 1590.00 222880 1749.00 1859 133
Fy
(Selected
PSU x
SR0OO-
863) 66.04 31.17 680.80 138.67 3115.60 1686.67 2238.00 1750.00 218.39 15.4]
Kao-
hinson 168.25 29.00 767.30 6833 312580 1315.00 245280 1643.33 2624 18.52
Fi
(Selected
PSU x
Kao-
hinson) 125.00 23.33 803.20 79.83 2969.20 1331.67 2667.70 1650.00 446.01 22.85
Suranaree
1 134.67 29.33. 68630 91.67 352930 1583.33 2423.00 1680.00 342.38 23.95
Fy
(Selected
PSU x
Suranaree
1) 148.00 31.67 852.00 112.50 222530 1790.00 2567.00 1825.00 302.63 21.72
F_test * * . %k % * * * *
LSD,0.05 80.79 12 20744 223.64 68036 906.99  574.1 798.7
C.V. 25.92 24.88 20.18 4896  13.09 19.14 16.26 11.72

note: 1% season : aphids were released at the 3" 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 Fy 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
lst 2nd lst 2nd lst an lst 2nd LSD
9
season season Season Sseason season season season season (.05 C.V.

12.41 450 66.1 4333 8133 6383 9056  90.1
2.40 0.00 2696  9.17 389 21,67 62.11 55 10.162  24.49

sé
-"iiTSZE—16
(Selected PSU x

82E-16) 3.30 0.00 29 20.83 4781 2583 67.33 60.83 10.28 20.22

00-863 3.40 0.00 38.63 17.5 42.38 3167 76.15 67.5 872 2222
Fi (Selected PSU x
SR00-863) 3.50 0.00 33.13  26.67 49.17 4083 76.41 09.17 11.86 28.74
;,s*Kao -hinson 6.21 0.00 36.93  20.83  40.36 35 81.12 80.83 10.681 24.39
©F, (Selected PSU x |
gi(ao hinson) 4.40 0.00 38.96 20,5 51.75 32.5 76.13  68.33 13.15 17.65
wSuranaree 1 5.13 0.00 3843 2417 4429 31.67 6823 5933 6.141 15.77
%Fl (Selected PSU x
i SiSuranaree 1) 5.53 0.00 44.07  24.17 47 35 65.67  56.67 8.64 21.09
;é F—test * * * * * * * *
18D,0.05 6.25 0.48 11.72 6.01 8.56 11.11 14.89  20.57
‘z’; C.V. 8.45 8.65 13.32 12.15 2608 2699 2539 26.18
"W;o;, First season (Febwuary - April 2007) r:O.;:d:: j‘iﬂh_Secon_c;;‘s;:(;A»a; *A;guvs: 236;;7'"'-»
7000 ! i 6000 r=06973
Seooo ! ¢ $ 5000 i . ¢ '
65000 | . & 000 .
54000 1 £ % 3000 ¢
£3000 ! " & 2000 : YK *
SR I G
0;1020304050607})8090100: ! 0Tt 2 W 0 W e 70 @ @
Percent damages _— i Percentdamage;_ﬁnw o
A. B.
Figure 1. Correlation between percent damages and number of aphids in the first and second
seasons.
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ABSTRACT

A study on increasing ability and behavior of the bean aphid (dphis craccivora Kock.,
Homoptera: Aphididae) in five varieties of yardlong bean and cowpea, selected-PSU, SR,-863,
Suranaree 1, Khao-hinson and IT82E-16 in net-covered conditions, was undertaken during May to July
2006. Five aphids per plant were released and 5 replications of each trial were carried out. The aphids
were counted at 5 day-intervals. Results showed that the average number of bean aphids in IT82E-16
and Suranaree 1 were 434.6 + 136.2 and 431.5 + 141.4 aphids, respectively, significantly (P<0.05)
lower than the 1,078.8 + 299.5 in selected — PSU variety. Increasing ability of the pest in yardlong
bean and cowpea was also found to be high, as all experimental plants were severely infested at 50 days.
The mean numbers of aphids were 2,295.6 + 205.2 aphids in IT82E-16 and 2,317.7 £ 340.5 aphids in
Suranaree 1, both significantly (P<0.01) lower than the 4,795 + 385.5 aphids in selected - PSU variety.

This high growth was synchronized with the period of flowering and fruiting stages, the highest
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temperature of 31.3°C .and relative humidity of 68.5%, all conditions which support the reproductive
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 probing 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 5 treatments (Tr.) and 4

replications
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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 2 Probing period and feeding period in yardlong bean and cowpea at 30 and

45 Days

Time (minute) (Mean + SE)

Bean varieties 45 days
Feeding Feeding

Probing period period Probing period period
IT82E-16 4.740.8 28.743.1b 5.5+0.3a 28.142.6¢
SR,,-863 3.540.3 47342 40" 3.240.7b 44.943.4b
Suranaree 1 4.2+0.7 35.843.2b 4.1£0.7ab 32.942 9bc
Khao-hinson 5.0£1.0 35.3+1.8b 3.4+0.2b 42.544.1bc
Selected-PSU 3.240.5 50.3£3.7a 2.540.4b 61.34+4.2a
F-test ns 9,74+ 5.7%* 13.6%*
CV (%) 36.7 16.4 289 18.5

! L =D |
Average for 5 replication, ** 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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Figure 4 Average probing and feeding period in yardlong bean and cowpea
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Abstract
Evaluation of aphid resistance was studied in 4 crosses made between Selected — PSU as

a susceptible yardlong bean variety and 4 accessions of cowpea that had been reported as
~ resistant  lines, specifically IT82E — 16, Suranaree-1, Khao — hinson and SRgy — 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, Fy and F, were
planted in replicated plots under screenhouse conditicns. 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.

Keywords: 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 Southern 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 (dphis 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 4. 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 A.- craccivora may be through transmission of
cowpea aphid — borne mosaic virus (Atiri, 1984) resulting in yield loss. Foliar application of
several insecticides has been reported to be effective against A. 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
et 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 matenals ina breedmg program to develop aphxd resistant hnes in yardlong bean.
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. The objective of the ps esent research was to cross yardlong bean cv. Seclected ~ PSU
with the 4 aphid resistant accessions reported by Benchasri ef 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, SRgy — 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 F; were planted in 3 replications while F, lines were
planted in 25 replications, 6 plants/ plot/rep. Five apterous adult 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 visual 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 scote rate from 0-4

0 = resistant to aphids
<1 = tolerant to aphids
1-1.9 = moderate tolerant to aphids
2-2.9 = 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 SRgp — 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, SRgo — 863, Khao — hinson and Suranareel were rated 1.75, 2.10, 2:14 and 1.93,
respectlvely 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
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Fy- 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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Figure 2. Distribution of visual damage scores from aphids at the 3" week after
aphids were released on F, populations of crosses between Selected-PSU and
4 accessions of cowpea .

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 ef 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, SRgg — 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) bave identified seedling resistance to A. craccivora (Jackai and Singh,
1988) and the resistance of those lines is matnly due to antibiosis (Ofuya, 1988). The genetics .
of A. craccivora resistance in cowpea have been investigated and two independent, non allelic
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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 seis
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 4. craccivorar
biotypes. In Nigeria, 3 biotypes of 4. 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 Fj and F, of four 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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Study of resistant genes and distribution of cowpea aphid
(Aphis craccivora Koch.) resistance in yardlong bean and cowpea
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ABSTRACT: Genetic analysis of resistance to cowpea aphid (Aphis craccivora koch) ia four crosses of yardiong
bean and cowpea was studied. Six generations including P, P,, F, F,, BC, and BC, from each cross were evaluated
in a Randomized Complete Block Design under a screenhouse condition at Plant Science Department, Faculty of
Natural Resources, Prince of Songkla University, Hat Yai, Songkhla from February to May 2007. Five apterous adult
aphids were released on each plant at 3 weeks after seed emergence and the visual damage was scored. The results
showed that the distribution of damage rating score of F, and BC, were close to the resistant parent in all crosses.
However in F, and BC, the number of resistant and susceptible progenies which fit 3: Jand 1: 1 ratios, respectively
was only found in selected-PSU x IT82E - 16 cross. This indicates that resistance to cowpea aphid in IT82E - 16
is controfled by a smglc dominant gene. In other crosses, the inheritance to cowpea aphid was found to be more
complex.

Keywords: Aphis craccivora, cowpea, yardlong bean, aphid resistance.
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Table 1 Mean and standard errors for aphid resistance in each generation of 4 crosses between yardlong bean and
cowpea.
Mean of visual scored damages (points)
Poputations Selected - PSU x Selected - PSU x Selected - PSU x Selected - PSU x
IT82E - 16 SR_ - 863 Khao - hinson Suranaree 1

Maternal line (P ) 3.25+¢0.125 3.40+0.215 3.3840.210 3.3240.422

Paternal line (P ) 1.75+0.091 2.10+0.121 2.1440.021 1.9340.021

F 2.25+ 0.011 2.1340.120 2.40+0.153 2.58+0.098

F2 2.1140.101 2.36+0.224 2.30+0.273 2.40+0.263

F xP (8C) 2.26+0.098 2.45+0.183 24840271 2.08+0.210

F xP_(BC) 2.17+0.110 2.28+0.183 2.2940.194 2.4740.141

F - test B . .

LSDMS 0.86 0.75 0.94

CVv. 20.93 18.47 24.12 20.48

* Significantly differences between generations by LSD test, P < 0.05°
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yardliong bean and cowpea.
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vospulsilumilnenuazdnws (Vigna unguiculata (L) Walp.)
Increasing of Bean Aphid (Aphis craccivora Koch) with Length and Density

of Adaxial Hairs in Yard Long Bean and Cowpea (Vigna unguiculata (L.) Walp.)

nunes WwA” g3lna vine” a3 vukasla” ¥aA3 wiaAs”
Kanok-on Wuttiwong”  Surakrai Permkam”  Aran Ngampongsai” Charassri Nualsri”
- ABSTRACT

The number of aphids in screenhouse choice test condition was carried out at the
field trial of the Department of Plant Science, Faculty of Natural Resources during May to
July 2006. The experiments were designed as RCB with 5 replications, 10 pots/replication.
The leﬁgth and density of Ieaf;é héirs in 5 varieties of yard long bean and cowpea (T82E
- 16, SROO— 863, Suranaree 1, Khao - hinson and selected — PSU varieties) were studied
under the scanning electron microscope (SEM). The correlation between length and
density of hairs were found with number of aphid. ~ The results showed that 2 different
shapes of hairs were presented, a club-like and slender hair shaped, both occurring on
the adaxial. The lengths of the both types of hair were the shortest in selected — PSU
varieties at 44.01 and 7857 pm respectively, and average of the hair densities were also
the smallest in this varieties, at 39.70 hairs/cm?®. IT82E — 16 had the longest hairs in both
shapes, 46.81 and 281.86 m, respectively, and average hair densities were also found, at
87.10 hairs/cm’. The rate of increasing in aphids number during 30 — 50 days was
highlighted in selected — PSU variety, averaging 239.52 aphids/plant, where as IT82E — 16
had lower aphid number, 11453 aphids/plant. This showed the highest in number of
- bean aphid on 5 varieties which was recorded at 50 days. The length and density of adaxial

was correlated to negative with number of aphids. IT82E — 16 could be used as a source

of aphid resistance for yard long bean improvement.

Key words: yard long bean and cowpea (Vigna unguiculata), bean aphid (Aphis

craccivora), shapes of hairs, lengths of hairs, hair densities
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Table 1. Average number of bean aphids in 5 varieties of yard long bean and cowpea

under choice test in screenhouse conditions

Number of aphids/plant {mean * SE)

Variety

32 days 35 days 40 days 45 days 50 days 55 days 60 days
IT82E - 16 500a 10£233c¢  49:822b  25132836b 2296120518 b 43310237 a 2030 ab
SR 863 c5.00 a 25¥515ab  84%045b 614282502 3450126751 ab 1044329540 a 81093 ab
Suranaree 1 500a 128136bc 54¥1392b 2711257 b 2318434046 b 36246272 a 24052 ab
Khao - hinson 500a 13183bc 12841600 ab 5755553 ab 36504334.05 ab 00"a  00"a
Selected - PSU 500a 38572a 200:439a 896:16464a 4795:38549a 1608476739 a 9t441a
CV (%) 0.00 39.60 0.91 33.66 2131 97.84 83.57

Means in the same column foi!owed by a common letter are not significantly different at

the 1% level except at 60 days (6% level) by DMRT.

v All bean to dead because of short-life time and aphid damage

Table 2. Rate of bean aphid increasing in yard long bean and cowpea (30 — 50 days)

Rate of increasing (aphids/plant) Average
Variety
30 - 35 days 36 - 40 days 41 - 45 days 46 - 50 days (aphids/plant)

IT82E - 16 1 i 8 40 409 114
SROO— 863 4 12 106 567 172
Suranaree 1 1 9 43 409 116
Khac — hinson 2 ) 23 89 - 615 182
Selected — PSU 7 . 83 139 780 240

AzILAINF UM an s a B TeIIWRY
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RIWIDIWADBOU (aphid — susceptible)

g L »

WUSNUNIURDNTLEIVIeBTDIWANB B Y

G

wr

(aphid — tolerant) URzWufFiUMUADNNT

[valupadwaEsal (aphid — resistant)
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Figure 1. Light intensity, temperature, relative humidity relation and number of aphids

under screenhouse conditions during June to July 2006

OO RS S )

Figure 2. Characteristic of hair on adaxial of yard ong bean and cowpea, a club-like hair

shape (a) and a slender hair shape (b) (aand b is selected — PSU variety)
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Table 3. The average comparison of hair lengths on adaxial in 5 varieties of yard long

bean and cowpea at 30 and 45 days

_ The lengths of hairs averaged from 3 replications ([{m ) {meanSE) Percent
increasing
30 days 45 days Average (%)
Variety
A club-fike A club-like A club-like A club- Slender
¢ Slender hair Slender hair Slender hair
hair hair hair like hair  hair
shape shape ) shape

shape : shape shape shape shape
{T82E - 16 46521058 a  265.03t14.19a 48031067a 298703932a 4272035a 89184290 bc 325a 127 a .
SRm- 863 42251057 ¢ 86301277 ¢ 43191059c 92074142 ¢ 46811030a 28186316852 222a 669 a
Suranaree 1 4333071 ¢ 124044273 b 46192090ab 13659352 b 4476+145a 130312630 b 66 a 1012 a

Khao - hinson 45794117 ab 87614146 ¢ 47.11#067ab 94274188 ¢ 4691#1.10a 90941335 bc 288a 76 a
Selected - PSU 43343021 bc 75284122 ¢ 44604052bc 81862246 ¢ 4401(070a 78574330 bc 311.a 874 a
CV (%) 36 hts .08 75 2.84 8.87

Means in a column followed by a common letter are not significantly different at the 1%

level by DMRT.

Table 4. Average comparison of hair density on adaxial in 5 varieties yard long bean

and cowpea at 30 and 45 days

Hair density averaged from 5 .
Percent increasing

Variety replications (hairs) (meantSE) (%)
} 30 days P 45 days

IT82E - 16 52.20+4.10 a 122.00x6.16 a 133.72
SRoo~ 863 38.60+4.66 b 4900251 ¢ 26.94
Suranaree 1 43.20+1.24 ab 106.20£7.81 a 145.83
Khao — hinson 38201227 b . 73.80+3.80 b 93.19
Selected — PSU 2000+1.52 ¢ - 659.40+2.62 bc 197.00
CV (%) 179 13.74

Means in a column followed by a common letter are not significantly different at the 5%

level except 45 days at the 1% level by DMRT.
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Table 5. Linear correlation coefficient
between length and density of

hairs in yard long bean and

cowpea (n=25)

Number Lengths  Hair

. of of hairs density
aphids {(m) (hairs)
Number of ”
1 -0575" -0.676™
aphids i
Lengths of hairs
-0.575* 1 0.815™
(Hm)
Hair density
-0.676" 0815 1
(hairs) -

" Correlation is significant at the 1% level
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Figure 3. Average of hair density on adaxial in 5 varieties of yard long bean and cowpea
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Abstract

The cowpea aphid (4phis craccivora Koch.) is one of the major insect in yardlong bean
production in Thailand. Breeding for resistant to this insect is need to be done. The cross between
susceptible variety of yardlong bean (Selected-PSU) and resistant variety of cowpea (IT82E-16) was
made to produce F, and F, progenies. The parental line and their progenies were then screened for aphid
resistance in the field and microsatellite marker segregation. Under the screenhouse condition, most F,
plants were resistant to cowpea aphid, while F, populations segregated 177 resistant to 63 susceptible, fit
a 3:1 ratio. Result indicated that single gene controlling resistance in IT82E-16. One microsatellite marker
from primer VM 37 was found to be linked to aphid resistant gene.

Keyword: cowpea, yardlong bean, microsatellite marker, Aphis craccivora Koch

Introduction

Yardlong bean, (Vigna unguiculata ssp. sesquipedalis) is a common vegetable in Asian market
and sources of protein to the people in Asia. In Thailand production area of yardlong bean was
approximately 18,560-20,160 ha annually. One of a major problem for yardlong bean production in
Thailand is severe infestation and damages caused by insect pests in the field. Cowpea aphid (Aphid
craccivora Koch.) is an important pest of yardlong bean and cowpea (Quan, 1996; Singh and Jackai,
1985).The cowpea aphid feeding by sucking terminal shoots, flowers and pods. Several aphid infestations
can cause leaf distortion, stunning and reduced pod set in the plant. In extreme cases, the infested plant
dies. Not only damaging the plants, aphid also through transmit mosaic virus to plants (Atiri, 1985).

The use of resistant cultivar is the cheapest and most affective way to control insect pest in the
production area. Many cowpeas accession from cowpea germplasm at the International Institute of
Tropical Agriculture have been identified as resistance to 4. craccivora Koch. Aphid resistance in
cowpea is inherited as a monogenic dominant trait (Beta ef al., 1987; Pathak, 1988). In Thailand,
Benchasri et al., (2007) evaluated 24 yardlong bean and cowpea genotype for cowpea aphid resistance,
and they reported that cowpea IT82E-16 displayed a high level of resistance. This finding offer promises
for the development of cowpea aphid resistance yardlong bean cultivars.

The molecular markers are useful tools in plant breeding and can be utilized to select genotypes
with resistant gene from segregating population. Microsatellite markers, or simple sequence repeat (SSR)
have been successfully used in cowpea (Li et al., 2001). The objectives of this study are to determine the
inheritance of cowpea aphid resistance and identify microsatellite markers closely linked to the cowpea
aphid resistance in yardlong bean and cowpea.
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Materials and Methods

Crossing between selected-PSU and IT82E-16 was made to produce F, and F, seeds. Seeds of
selected-PSU, IT82E-16 F; and F, were planted under the screenhouse. The experimental design was a
Completely Randomized Design (CRD) with unequal replications. Parental lines and its F; were planted
in 3 replication (10 plants/replication) while F, was planted in 24 replications. Five cowpea aphids were
released in each plant at the 30 days after planting.

Data collection and analysis
Number of aphids and damage on leaves and flower buds were recorded every 7 days after

exposed to aphids. Visual damages were evaluated using damage scores (Smith ef al., 1994)as described
in Table 1.

Table 1 Scores and the symptom description on each plant

Score Svmprom descriptions

G wisusl damage on lmm ;xxd vfloz*-‘rcr buds <i9%,e
visnal damage on feaves and flower buds 10-25%¢

2 <isual damage on leaves and flower buds 23-30%,

3 visnal damage en leaves and fower bads 31759,

3 visnal damage on leaves and flower buds 78100

Based on these observations, the following rating scale was used to estimate aphid resistance: 0-2
= resistant (R), 3-4 susceptible (S). Chi-squared test was performed to test the goodness of fit to a 3:1

ratio in F,.

Microsatellite analysis

Young leaves from each plant were collected and DNA extraction was performed by the cetyl
trimetheyl ammonium bromide (CTAB) protocol of Doyle and Doyle (1990).Five primer pair were used
for PCR amplification. The PCR reaction was carried out in 10 ul final volumes containing 20 ng of
genomic DNA, 10X Tagq buffer, 0.2 uM each of the forward and reverse primers, 200 ptM dNTPs and 0.7
unit of Taq polymerase. The reaction was performed by predenature at 94 C* for 2 min.The touch-down
PCR for seven cycles were follow: 94 C* for 1 min, 64 C for 30 sec, 72 C’ for | min for 18 cycles, 94 C’
for 1 min, 55 C" for 1 min, 72 C° for 1 min for 30 cycles and final extension at 72 C" for 10 min.
Amplification products were run on a 6% denaturing polyacrylaminde gel containing 7 M urea using 0.5
TBE buffer at 1000 V. DNA bands were visualized with silver nitrate.

Results and Discussion

Result
Inheritance of resistant gene
Three weeks after the artificial infestation, the number of cowpea aphid was rapidly increased in
all populations and decline at the 5" week. The highest average number of aphids was found in F;
populations followed by Selected-PSU. The number of cowpea aphid observed on the F,’s almost the
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same number on their resistant parent, [T 82E-16 (Figure 1).

6000
5500 -

5000 -
4500
4000 |
3500 1
3000 -
2500 |
2000 -
1500 !
1000 +
500 -

Number of aphids

- Selected-PSU

i [TB2E-16
F1population
F2poputation

Weeks after aphids were released

Figure 1 Aphid populations over time on Fy, F, and their parents, Selected-PSU and

IT82E-16

The visual score in the 3" week was present in Figure 2. In the F,’s, damages were mild at first
and progressing slowly with time, but never reaching severity scores as high as their susceptible parent.
The average damage scores of selected —PSU was 3-4.while F,’s appeared to be resistance with average
score 1-2 close to IT82E-16. Segregation in F, population indicated that aphid resistance was governed by
a single dominant gene. Of the 240 individuals, 177 were resistance and 63 were susceptible with an exact

fit to a 3:1 ratio (Table 2).

Table 2 Phenotype segregation for resistance and susceptibility to cowpea aphid resistance in IT82E-16,
Selected-PSU, F, and F, population as evaluated by chi-squared values to fit a 3:1 single gene

model.
Frequency Observed

i |2 P
Population No. of plants R S
IT82E-16 30 30 0 - -
Selected-PSU 30 0 30 - -
F 30 29 1 - -
F, 240 177 63 0200 0.655
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Figure 2 Distribution of F; and F, progeny in severity classes of 0 to 4, where 1 = few
damage and 4 = severely damage.
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Microsatellite analysis among resistance and susceptible

From 4 microsatellite primer pairs (VM 31, VM, 34, VM 37 and VM78) tested, VM 37 which
displayed the polymorphism between the resistant and susceptible parents was then chosen to identified
polymorphic between the resistant and the susceptible F, population. SSR primer VM 37, generated three
alleles (a, b and c¢) in the two parents. Allele (band) a was present in the resistant IT82E-16 but absent in
the susceptible Selected-PSU. This band was also present in most the members of the resistant (78%), but
absent in the members of the susceptible plants (Figure 3). Using chi-square test, the segregation of
microsatellite markers fit to a 3:1segregation ratio in F, population.

The results of phenotype screening and molecular analysis clearly indicate that the genetic control
of resistance to cowpea aphid was single dominance.

LO00kp- iy

Figure 3 The microsatellite profile, using VM 37 primer pair in F, of cross Selected-PSUXIT82E-16.M is
standard marker, P, and P, are Selected-PSU and IT82E-16, respectively, R and § are
resistance and susceptible F,. Arrowheads (a, b and c) on the picture indicate the position of
polymorphic alleles.

Discussion

The aphid resistance in crop plant is often qualitative rather than quantitative (Klingler er al.,
2005). In cowpea, the genetics of A. craccivora resistance have been investigated. Bata et. al. (1987) and
Pathak (1988) reported that two independent loci Racl and Rac 2 are involved in the expression of
resistance to cowpea aphid. However, plant reactions to insect attack may depend on plant genotype,
insect biotypes and environmental factors. Benchasri er al. (2007) studied in 24 yardlong bean and
cowpea accessions and they reported that IT82E-16 displayed the highest level of resistance to cowpea
aphid. From this result, we made cross between IT82E-16 and susceptible variety to cowpea aphid,
Selected-PSU, to investigate the genetic control of resistance in IT82E-16. The large amount of aphid was
found in Selected-PSU and some F, population. Results from visual damages and aphid multiplication in
F,’s, the segregation ratio for aphid resistance phenotypes strongly support the model of single dominant
gene controlling to 4. craccivora in IT82E-16, this finding was in agreement with Benchasri et al.
(2009). It was noted that F, plants with narrow leaves displayed higher level of resistance than the wider
leaves. Laamari et. al. (2008) studied in broad bean and also reported that large leaves are more attractive
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to aphid than narrow leaves. Wuttiwong et. al. (2010) also reported that IT§2E-16 have strong antixenosis
resistance against the cowpea aphid. This result may be explained by a combination of physical and
chemical features in IT82E-16 involved in aphid resistance.

To develop molecular markers linked to cowpea resistance, SSR markers were first tested with
the parents and applied to the F, population. From 4 primer pairs used in the initial study, VM 37-a
marker tend to be linked to resistant gene in IT82E-16. However, closer linked markers may increase the
selection efficiency, therefore, it is need to develop more markers and integrate them for the traits of
interest.
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