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Inheritance of Apetalous Male Sterile Marigold

ssyuns vaauna” uaz aigr Iwernsal”

Pratumporn Kodkaew" and Nuttha Potapohn"

Abstract: Inheritance of apetalous male sterile marigold was studied by sib-cross of F, hybrids and selfed
of F, hybrids. It was found that number of genes that controlled apetalous male sterile flower might have
governed by a single gene with complete dominant gene action.

Keywords: Marigold, inheritance, male sterility
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Figure 1 Segregation of F, hybrids derived from selfed F, hybrids: (A) Disc flower,
(B) Tighten-disc floret, (C) Rounded disc floret, (D) Semi-rounded disc floret,

(E) Ray flower, (F) Male sterile apetalous.
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Table 1 Segregation of F, hybrids from crosses between male sterile (F,) and fertile line.

Testcross combination Phenotype of testcross Phenotype of offsprings Total plant
15-12 x 15-32 sterile x fertile fertile 10
15-46 x 15-38 sterile x fertile fertile 1
15-80 x 15-114 sterile x fertile fertile 3
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Table 2 Segregation of male fertile and male sterile plants from individual plant of self-pollination of

15-12 x 15-32.
No. F, Fertile plant Sterile plant X’ Value at 3:1 ratio P

1 8 3 0.030 0.8-0.9

2 78 26 0.000 1.00

4 94 32 0.011 0.9-0.95
5 105 42 1.000 0.3-0.5

8 157 60 0.813 0.3-0.5

9 9 8 4.412 0.01-0.05
10 57 14 1.056 0.3-0.5
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Effects of Temperature and Storage Period on Pollinia
Viability Percentage of Dendrobium scabrilingue Lindl.,
D. anosmum Lindl., D. parishii Rchb. f. and

D. peguanum Lindl.

#n Auils1” uae algr Insrnsal”
Chita Inpar” and Nuttha Potapohn”

Abstract: Orchid pollinia storage can promote the cross pollination when the parental lines have different
flowering time. Effects of temperature and storage period on pollinia viability percentage of four fragrant
Dendrobium species such as Dendrobium scabrilingue Lindl., D. anosmum Lindl., D. parishii Rchb. f.
and D. peguanum Lindl., were studied at three temperature levels, 4, 6 and 8 °C and fifteen periods,
starting from 30-days interval untill 450 days. It was found that pollinia of the four fragrant species kept at
4 °C had significantly viability percentages greater than those kept at 6 and 8 °C. Keeping pollinia of
D. scabrilingue and D. anosmum, D. parishii and D. peguanum at 4 °C could be kept for 240, 240, 270

and 210 days, respectively, without significantly losing their viability percentages.

Keywords: Orchid pollinia, storage, fragrant Dendrobium species

ARt TR ARUEnERTANanT Nvnananded@eslud A, @ealusd 50200

1/Depar‘[ment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

101



AM9ATLINEAT 25(2): 101-108 (2552)

miLﬁm"ﬂmnﬂ'uLimné’qﬂﬁmmimﬁmuﬂﬁL'ﬁmmmmu%ﬂmﬁ@ﬁuW@LLavé’]uLmﬁqm@@ﬂmﬂ
uAnAineriu n1sAneHavRIgIMgluazsves LqmmsmmﬂmmuLsmmmﬂmmimmﬂwmﬂwummn@umm

unAnda:

Auau4 1l lBun 1@ Lﬂﬂ\‘lLL"ﬁWWﬂN L’E]‘BQ@WEI‘M@QQ L@mmmqmmu LL'E\IWL?J‘MHW\?@N ‘Emﬂﬂﬂmrammmlumimu
S 3 32AL AR 4,6 LL0e 8 AATATA LL@“’?”E“’LQ@’]ﬂ’]ﬁ‘LﬂU?ﬂHW 15 FEAaL ‘Emmmmn 30 Fu LWN‘IJ“LMN@"’ 30
Ju D 450 U WUQWﬂ@NL?MﬂJ@\?ﬂ@QHVLNWﬂNVN 4 wim wmmm:rm 4 amradsd Jilefiiudanuidan

NWﬂﬂQ’WLﬂUTﬂH’WI‘BMMﬂN 6 LL@“’ 8 ‘E’Nﬂ’]LT@L%EI&@&I’W\?NHEI'&’W’WDJVNQ@QM ﬂﬁﬁ‘Lﬂ‘LIfFﬂ‘L‘f’m@NL?m‘ll’E]\‘iL‘ﬂ’ENLLGﬁ”ﬂﬂN
L‘ﬂ’ﬂ\‘i@’mﬂ@q\i L@mmmqmmu LL@”L@@\?‘L&’]\?@N VL’JV]@M‘MJ’]N 4 peANTAITYA @WN’]?DLHULLQVLQH’]LLOQ 240, 240,

270 uaz 210 Ju ANNAIAL Tnenlefidudanuldindenausiu

ANENAT

Introduction

Keeping orchid pollinia in a regular

refrigerator has been commonly practiced.
However, the study on proper storage period and
effect of temperature on viability of pollinia has been
less  mentioned. Pollinia  of  Dedrobium
phalaenopsis, D. undulatum, D. strebloceras, and
D. Jaquelyn Thomas, could be kept at 7 °C for 12
1969).

success with other species of Dendrobium, Vanda,

months (Meeyot and Kamemoto, Similar
Cymbidium and Arachnis was achieved using air-
dry storage at 4 to 6 °C for the maximum of 280
days (Shijun, 1984). Pollinia can be also kept in a
small tube for 2-12 months in regular refrigerator
(Songkhakul, 1983). At 2°C and 85 % relative
humidity in refrigerator pollinia of Dactylorhiza
Orchis Orchis
Anacamptis pyramidalis could be kept for 60 days
1989).
D. nobile, D. Lady Hamilton and Calanthe furcata

fushsii, morio, maculata and

(Prichard and Prendergast, Pollinia of
germinated well after storing at -79 °C for 957 days.
Moreover, pollinia of D. nobile stored at -79 °C for
957 days survived in the presence of a chemical
cryoprotectant, glycerol and ethanol mixture (lto,

1965). However, the use of very dry storage is not
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advisable for all pollen. For example, Gramineae

pollen is generally intolerant of desiccation.
Moreover, reports on the effect of short-term drying
and long-term storage over desiccants in orchid
pollinia were conflicting. Desiccation over silica gel
(Pritchard

Some orchids,

reduced  pollinia and
1989).

mossiae (Curtis and Duncan, 1947), and D. Lady

viability
Prendergast, Cattleya
Hamilton (Ito, 1965) appeared relatively tolerant to
dry condition whereas such conditions were harmful
in other dendrobiums and Oncidium stipitatum
(Meeyot and Kamemoto, 1969).

There are many fragrant Dendrobium
species in Thailand for example D. scabrilingue
Lindl.,, D. anosmum Lindl. and D. parishii Rchb. f.
which are world wide well known (Kamemoto et al.,
1999). Flowers of different species have different
D.

reminiscent of wallflowers, whereas flowers of

scent, scabrilingue has a sweet fragrance
D. anosmum and D. parishii have strong and

pleasant scent. Their fragrances have been
variously described like rhubarb or raspberries
(Baker and Baker, 1996).

D. peguanum, which has small flower with light

Another Dendrobium,

purple color,
(Thaithong, 2000).

has sweet honey liked fragrance
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It is known that most fragrant Dendrobium
species has short blooming season, storing pollinia
of those plants are needed in order to use the
pollinia in interspecific or intergeneric hybridization.
Thus, this study was conducted to find the suitable
conditions in terms of temperature and storage

period for some fragrant Dendrobium pollinia.

Materials and methods

Pollinia of four fragrant Dendrobium

species, D. scabrilingue, D. anosmum, D. parishii

and D. peguanum (Figure 1), were collected and
each pair of pollinia was placed in a sealed plastic
tube, total of 135 pollinia for each species. Three
levels of temperature, 4, 6 and 8 °C and fifteen
different periods; 30, 60, 90, 120, 150, 180, 210,
240, 270, 300, 330, 360, 390, 420 and 450 days;

were employed in this study with 3 x 15 Factorial in
CRD, 3 replications in each treatment. Every 30-
day, 3 samples were taken from each temperature
and species to test for viability, using nutrient
solution, 30 g/l sucrose, 50 mg/l boric acid, and 200
mg/l Ca(NO,), (Areevilas, 1994).

placed on staining slide and a few drops of the

Pollinia were

nutrient solution were added to cover all pollinia.
Slides were kept in a moist box at room temperature
for 36 hours. Viability percentage was scored, by
removing those pollinia from the nutrient solution
and washed in distilled water and then counted
number of pollens that had pollen tube longer than
the pollen. One had long pollen tube was counted

as germinated pollen, meaning had 100% viability.

Statistical analysis was conducted using Duncan’s
Multiple-Range Test (DMRT) at P < 0.05 by Sirichai
Statistics Version 6.00 (2001) program (Unsrisong,
2002).

JImm_ Jmm.

Figure 1 Four fragrant Dendrobium species and their pollinia.

(A) D. scabrilingue, (B) D. anosmum, (C) D. parishii, (D) D. peguanum,

(E) pollinia of

D. scabrilingue, (F) pollinia of D. anosmum, (G) pollinia of D. parishii and (H) pollinia of

D. peguanum.
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Results

Effect of storage temperatures

The greatest pollinia viability percentage of
D. scabrilingue, D. anosmum, D. parishii and
D. peguanum was found when pollinia were kept at
4°C, 88.56, 92.22, 93.56 and 91.33 %, respectively,
and it was significantly greater than those kept at 6
and 8 °C (Table 1, 2, 3 and 4).

Effect of storage periods

Pollinia of D. scabriligue and D. peguanum
could be kept for 180 days (Table 1 and 4) whereas
those of D. anosmum and D. parishii were 240 days
(Table 2 and 3) without significantly losing viability
but that  viability

percentage started to markedly decline from 210

percentage, it was found
days onwards for D. scabrilingue and D. peguanum
and from 270 days onwards for D. anosmum and
D. parishii. However, after keeping the pollinia for
450 days, the viability percentage was still greater
than 60 %.

Effect of interaction between storage temperature
and storage period
There interaction  between

was an

temperature and storage period. Pollinia of
D. scabrilingue could be kept at 4 °C for 240 days,
6 °C for 210 days and 8 °C for 180 days (Table 1)
without significantly losing viability percentage, and
found that the viability percentage of the pollinia
kept at 4 °C started to significantly lose their viability
from 270 days onwards, whereas 6 °C from 240
days onwards and 8 °C from 210 days onwards.
Pollinia of D. anosmum could be kept at 4 and 6 °C
for 240 days, and 8 °C for 210 days (Table 2)
without significantly losing viability percentage, and

found that the viability percentage of the pollinia
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kept at 4 and 6 °C started to significantly lose their
viability from 270 days onwards, whereas at 8 °C
from 240 days onwards. Pollinia of D. parishii could
be kept at 4 °C, for 270 days, 6 and 8 °C for 240
days (Table 3) without significantly losing viability
percentage, and found that the viability percentage
of the pollinia kept at 4 °C started to significantly
lose their viability from 300 days onwards, whereas
at 6 and 8 °C from 240 days onwards. Pollinia of
D. peguanum could be kept at 4 and 6 °C, for 210
days, and 8 °C for 180 days (Table 4) without
significantly losing viability percentage, and found
that the viability percentage of the pollinia kept at 4
and 6 °C started to significantly lose their viability
from 240 days onwards, whereas at 8 °C from 240
days onwards. Of all studied species, after keeping
their pollinia at 4, 6 and 8 °C for 450 days the pollinia

viability percentage was still greater than 60 %.
Discussion

Keeping pollinia of four fragrant species,
D. scabrilingue, D. anosmum, D. parishii and
D. peguanum at three levels of storage temperatures
and fifteen storage periods. At 4 °’c pollinia of
D. parishii could be kept for 270 days whereas
D. anosmum, D. scabrilingue and D peguanum
could be kept for 240 days without significantly
losing viability percentage but it was found that the
viability percentage of Den. parishii started to
markedly decline from 300 days onwards whereas
D. scabrilingue, D. anosmum and D. peguanum
started to markedly decline from 270 days onwards.
The result was similar to that of from Shijun (1984)
stating that pollinia of some species of Dendrobium,
Vanda, Cymbidium and Arachnis could be kept air-
dry at 4 to 6 °C for 280 days and Meeyot and
Kamemoto (1969) reported that the pollinia of
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Table 1 Pollinia viability percentage of Dendrobium scabrilingue at three levels of storage temperatures

and fifteen storage periods.

Storage period Pollinia viability (%)" "
(day) 4°C 6°C 8°C Average
30 100.00 a 100.00 a 100.00 a 100.00 a
60 100.00 a 100.00 a 100.00 a 100.00 a
90 100.00 a 100.00 a 100.00 a 100.00 a

120 100.00 a 100.00 a 100.00 a 100.00 a
150 100.00 a 100.00 a 100.00 a 100.00 a
180 100.00 a 100.00 a 100.00 a 100.00 a
210 100.00 a 96.67 ab 95.00 b 97.22 b
240 96.66 ab 95.00 b 88.33 ¢ 93.33 ¢
270 86.67 cd 86.67 cd 81.67 fg 85.00 d
300 85.00 de 83.33 ef 78.33 h 82.22 e
330 80.00 gh 78.33 h 73.33 i 77.22 f
360 73.33 i 73.33 i 68.33 jk 711149
390 71.67 i 70.00 ij 65.00 Im 68.88 h
420 68.33 jk 65.00 Im 61.66 n 65.00 i
450 66.66 ki 63.33 mn 61.66 n 63.89 i
Average” 88.56 a 87.84 b 84.88 ¢

"Means followed by different letters were significantly different at P <0.05 by DMRT.
’Means followed by different letters of the same column were significantly different at P <0.05 by DMRT.

“Means followed by different letters of the same row were significantly different at P <0.05 by DMRT.

Table 2 Pollinia viability percentage of Dendrobium anosmum at three levels of storage temperatures

and fifteen storage periods.

Storage period Pollinia viability (%)" Y
(day) 4°C 6 °C 8 °C Average
30 100.00 a 100.00 a 100.00 a 100.00 a
60 100.00 a 100.00 a 100.00 a 100.00 a
90 100.00 a 100.00 a 100.00 a 100.00 a
120 100.00 a 100.00 a 100.00 a 100.00 a
150 100.00 a 100.00 a 100.00 a 100.00 a
180 100.00 a 100.00 a 100.00 a 100.00 a
210 100.00 a 100.00 a 100.00 a 100.00 a
240 100.00 a 100.00 a 96.67 b 98.89 a
270 9333 ¢ 90.00 d 90.00 d 91.11 b
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Table 2 (Cont.)

Storage period Pollinia viability (%)" "
(day) 4° 6°C 8°C Average
300 90.00d 90.00 d 90.00d 90.00 b
330 90.00d 83.33 e 83.33 e 85.56 ¢
360 80.00 f 80.00 f 80.00 f 80.00 d
390 80.00 f 76.67 g 75.00 gh 7722 e
420 76.67 g 73.33 hi 73.33 hi 7444 f
450 73.33 hi 71.67 i 71.67 i 7222 f
Averages/ 92.22 a 91.00 b 90.67 b

"Means followed by different letters were significantly different at P <0.05 by DMRT.
*Means followed by different letters of the same column were significantly different at P <0.05 by DMRT.

“Means followed by different letters of the same row were significantly different at P <0.05 by DMRT.

Table 3 Pollinia viability percentage of Dendrobium parishii at three levels of storage temperatures and

fifteen storage periods.

Storage period Pollinia viability (%)”

5 5 5 AverageZI
(day) 4°C 6°C 8°C
30 100.00 a 100.00 a 100.00 a 100.00 a
60 100.00 a 100.00 a 100.00 a 100.00 a
20 100.00 a 100.00 a 100.00 a 100.00 a
120 100.00 a 100.00 a 100.00 a 100.00 a
150 100.00 a 100.00 a 100.00 a 100.00 a
180 100.00 a 100.00 a 100.00 a 100.00 a
210 100.00 a 100.00 a 100.00 a 100.00 a
240 100.00 a 100.00 a 100.00 a 100.00 a
270 100.00 a 95.00 b 93.33 b 96.11 b
300 90.00 ¢ 90.00 ¢ 90.00 ¢ 90.00 ¢
330 90.00 ¢ 88.33 ¢ 88.33 ¢ 88.88 ¢
360 88.33 ¢ 81.67 d 80.00 de 83.33 d
390 80.00 de 78.33 ef 76.67 fg 7833 e
420 80.00 de 76.67 fg 73.33 hi 76.67 f
450 76.67 fg 73.33 hi 7167 7333 g
Average” 93.56 a 92.22 b 91.56 ¢

"Means followed by different letters were significantly different at P <0.05 by DMRT.
’Means followed by different letters of the same column were significantly different at P <0.05 by DMRT.

*Means followed by different letters of the same row were significantly different at P <0.05 by DMRT.
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Table 4 Pollinia viability percentage of Dendrobium peguanum at three levels of storage temperatures

and fifteen storage periods.

Storage period

Pollinia viability (%)"

5 5 5 AverageZ/
(day) 4°C 6 C 8 C
30 100.00 a 100.00 a 100.00 a 100.00 a
60 100.00 a 100.00 a 100.00 a 100.00 a
90 100.00 a 100.00 a 100.00 a 100.00 a
120 100.00 a 100.00 a 100.00 a 100.00 a
150 100.00 a 100.00 a 100.00 a 100.00 a
180 100.00 a 100.00 a 100.00 a 100.00 a
210 96.67 a 96.66 a 93.33 b 95.56 b
240 93.33 b 90.00 c 86.66d 90.00 c
270 90.00 ¢ 86.67 d 80.00 f 85.55 d
300 90.00 ¢ 83.33 e 76.67 g 83.33 e
330 86.67 d 80.00 f 73.33 h 80.00 f
360 83.33 e 73.33 h 70.00 hi 75.56 g
390 80.00 f 70.00 i 66.66 ij 7222 h
420 76.67 g 70.00 i 66.33 jk 70.00 h
450 73.33 h 66.66 | 60.00 k 66.67 i
Average” 91.33 a 87.78 b 84.89 ¢
"Means followed by different letters were significantly different at P <0.05 by DMRT.
’Means followed by different letters of the same column were significantly different at P <0.05 by DMRT.
*Means followed by different letters of the same row were significantly different at P <0.05 by DMRT.
D. phalaenopsis, D. undulatum, D. strebloceras, viability =~ percentages of D. scabrilingue,

and D. Jaquelyn Thomas, could be kept in air-dry
storage at 7 °C for 12 months. Pollinia viability
percentages were decreased when storage periods
and temperature increased. Storing pollinia of
D. scabrilingue, D. anosmum, D. parishii, and
D. peguanum at 4 °C could extend pollinia viability
better than those kept at 6 and 8 °C. It showed that
species could play an important role on pollinia
Each different
temperature and storage period. However, after
keeping at 4, 6 and 8 °C for 450 days,

viability. species  requires

the pollinia

D. anosmum, D. parishii, and D. peguanum were
still greater than 60 % which have high levels
viability percentage for orchid pollination. It was
supported by the report of Songkhakul (1983)
stated that orchid pollinia could be stored in a small
tube for 2-12 months in a regular refrigerator. Thus,
the results of this study, help to assure orchid
breeders and growers to keep pollinia of some
fragrant Dendrobium in regular refrigerator in drug
shelf where temperature is around 4-8 °C up to 450

days for interspecific or intergeneric hybridization.
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Conclusion

Keeping pollinia of four fragrant species,
D. scabrilingue, D. anosmum, D. parishii, and
D. peguanum at 4 °C gave the best result. They
could be kept for longer period when compared
with higher temperature, 6 and 8 °C. However,
pollinia viability percentage at 8 °C was still greater
than 60 % after storing for 450 days which was
good enough to use for hybridization. Moreover, the
results of this study are practicable, orchid breeders
and growers can keep pollinia of some fragrant
Dendrobium in regular refrigerator in drug shelf
where temperature is around 4-8 °C up to 450 days

for interspecific or intergeneric hybridization.
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Use of Nutrient Balance for Improving Fruit Yield and
Quality of Tangerine (Citrus reticulata Blanco) cv.
Sainampueng: lll. Effect of Fruit Development on

Leaf Nutrient Concentration

M3 Auniians” siade sauman” uaz Wunind gniuia”’

Pavinee Chanvichit”, Tavatchai Radanachaless” and Nantarat Supakamnerdﬂ

Abstract: The experiment aimed to study the effect of fruit development on leaf nutrient concentration of
tangerine (Citrus reticulata Blanco) cv. Sainampueng. Leaves were sampled from the farmer’s orchard in
Fang district of Chiang Mai province. For taking leaf sample, the four treatments were arranged in completely
randomized design, consisted of taking time in 1) non bearing twig, 2) bearing twig with two-month-old fruits
3) bearing twig with five-month-old fruits and 4) bearing twig with eight-month-old fruits. Subsequently, the
concentrations of N, P, K, Ca, Mg, Fe, Mn, Cu, Zn and B of sampled leaves were analyzed. The results
indicated that concentration of N, P, K, Mg, Cu and B were decreased in bearing twigs with 2- and 5-month-old
fruits but its were increased in bearing twigs with 8-month-old fruits. But Ca was opposite. The concentration
of Fe, Mn and Zn were increased in bearing twigs with 2—-month-old fruits but its were decreased in bearing
twigs with 5- and 8-month-old fruits.

Keywords: Fruit development, leaf nutrient concentration, tangerine cv. Sainampueng
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Figure 1 The third leaf from shoot apex is used as index

leaf to assess the nutrient status in tangerine.
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Table 1 Concentration of elements in tangerine leaf of different bearing twigs.

Concentration of macronutrient element (%)

1/

Concentration of micronutrient element (ppm)”

Leaf position N P K Ca Mg Fe Mn Zn Cu B
Non bearing 258 a 0.15b 246 a 5.66 ¢ 0.35b 131.80b  7117c 2628 ab 9811a 66.14a
twigs
Bearing twigs 2.04 b 0.12¢ 213ab  6.14b 0.30¢c 16596a 107.24a 2731a 46.95b 59.26 b
/2 months fruits
Bearing twigs 1.86 ¢ 0.12¢ 176 b 6.92 a 031c 13588b 87.33b  2571ab 20.71d 49.14c
/5 months fruits
Bearing twigs 254 a 0.16 a 204ab 503c 0.37a 10024c  4655d 24.74b 2840c 57.94b
/8 months fruits

LSDys 0.25 0.0093 0.43 0.34 0.02 742 8.91 3.21 6.25 5.28

% CV 8.74 5.21 15.22 4.31 4.28 4.14 8.50 15.63 9.59 6.77
Adequate concentration

Taiwan” 2.9-3.1 0.12-0.18  1.4-17 2545 0.26-05 60-120 25-200 25-100 5-16 25-150

"Means followed by different letters within columns are significantly different at the 5 % level by LSD

®source: Chang et al. (1992)
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Effectiveness of Ethephon for Inducing Deblossoming

of Mango cv. Nam Dok Mai

Aaa1 waus” was 89T SAUTAA”

Nissa Wansanoh” and Tavatchai Radanachaless”

Abstract: Hand deblossoming can be a time consuming process for farmers who grow mangoes for
commerce. In order to save on the labor used in hand deblossoming, ethephon, a plant growth regulator
releasing agents of ethylene, has become another option to induce deblossoming in mangoes today. This
study aimed to evaluate the effectiveness of ethephon in various concentration levels on the deblossoming of
mangoes and the effect of ethephon on the mango’s inflorescences reproduction. This experiment was
conducted at a farmer’s orchard in Mae Taeng, Chiang Mai on mango trees cv. Nam Dok Mai that were 6
years old. The trial was laid out in completely randomized design with 4 treatments: hand deblossoming and
spraying 3 various levels of ethephon at a concentration of 400, 600 and 800 ppm respectively during full
bloom. Deblossoming of the inflorescences and reproduction of the mangoes inflorescences were observed
from December 2006 until June 2007. The average number of the growing tips in the field trial was 347.5
shoots per tree. According to the number of apical meristems being experimented in the field, the tree could
produce inflorescences at a percentage of 74.08 .

The result showed that after ethephon sprays were applied at a concentration level of 600 ppm on

the inflorescences, the deblossoming of inflorescences was the highest at 99.1 percent, similar to hand

' ANARTNTAYY ADIINEMIANERT NunAnendendeslud . @ealud 50200

”Depar‘(ment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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deblossoming. The whole inflorescences were shed naturally from the shoot within 19.7 days after the
ethephon sprays were applied and it took the shortest time. After the first flower set was removed, the tree
reproduced a second flower set in the same site as well as in new sites. It took 41.8, 21.3, 27.4 and 35.9 days
for the tree to reproduce a second flower set in the same sites by hand deblossoming and spraying 3 various
levels of ethephon respectively. However, the total number of inflorescences from the second flower set was
less than the first flower set at the percentage of 52.5, 61.3, 45.9 and 40.3 respectively. The panicle size of the
second flower set was smaller than the first flower set. The total number of floret per inflorescence also
showed no differences statistically among treatments which accounted for 565.7, 373.0, 372.0 and 442.3
respectively. The number of perfect flowers was at percentages of 65.5, 70.3, 73.5 and 47.5 respectively.
From the result, ethephon sprays applied during full bloom at a concentration of 600 ppm can be used

effectively on mangoes instead of hand deblossoming.

Keywords: Deblossoming, ethephon, mango cv. Nam Dok Mai
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Table 1 Basic information of the mango tree, shoot and inflorescence.

Item Minimum Maximum Average

Tree

Canopy width (cm) 292.50 431.50 378.65+38.30

Height (cm) 249.00 369.00 320.67+37.12

Stem diameter (cm) 12.74 17.36 14.42+1.45
Shoot

No. of total shoots per tree 168.00 529.00 347.50+99.20

No. of total inflorescences / tree 118.00 514.00 257.42+118.85

No. of young shoots / tree 0.00 202.00 66.92+61.85

No. of shoots with dormant bud / tree 0.00 52.00 23.17+£16.75
Inflorescence

Width (cm) 15.22 17.31 16.47+0.76

Length (cm) 34.67 42.07 39.904+2.43

No. of total florets / inflorescence 170.00 1,149.00 547.17+296.89

No. of perfect flowers / inflorescence 13.00 314.00 162.00+93.07

Perfect flowers / total florets (%) 4.05 84.18 36.86+25.44
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Table 2 Deblossoming, days to deblossoming, days to the second blossoming after hand thinning and

spraying with 3 various levels of ethephon.

Deblossoming” Days to Deblossoming” Days to 2"
Treatment "
(%) (days) Blossoming ~ (days)

Hand thinning 100.00 a 0.00c 41.83
Ethephon 400 ppm 9241 c 61.88 a 21.32
Ethephon 600 ppm 99.14 a 19.65 bc 27.41
Ethephon 800 ppm 97.30 b 39.26 ab 35.85
LSD, s 1.28 28.75 ns

CV(%) 0.07 50.58 38.38

"Means within the same column followed by the same letters do not significantly differ at 5% level (P<0.05) by LSD

ns= nonstatistical difference at 95% level (P<0.05)
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Figure 1 Deblossoming pattern of mango inflorescence after ethephon spraying .

A= no pattern of deblossoming

B= deblossoming from base to top of inflorescence

C= deblossoming from top to base of inflorescence
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Figure 2 Sites of the second blossoming of mango after deblossoming

A= Deblossomed shoot
B= Young shoot

C= Dormant bud

D= Branch

Table 3 Sites and the number of second blossoming of mango after deblossoming with 4 treatments.

Site of second blossoming

Treatment Deblossomed shoot  Young shoot”  Dormant bud Branch Total
%

Hand thinning 16.31 18.83 a 5.58 11.78 52.50
Ethephon 400 ppm 18.31 29.22 ab 1.98 11.77 61.28
Ethephon 600 ppm 25.21 7.01a 2.76 10.91 45.90
Ethephon 800 ppm 21.49 6.70 b 4.69 7.39 40.26
L.S.D, ns 22.31 ns ns ns
CV (%) 54.81 76.73 84.03 72.25 40.74

"Means within the same column followed by the same letters do not significantly differ at 5% level (P<0.05) by LSD

ns= nonstatistical difference at 95% level (P< 0.05)
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Table 4 Width and the length of the inflorescence from first and second flower sets.

1* flower set 2™ flower set

Treatment

Width Length Width Length
Hand thinning 16.50 38.68 15.95 38.31
Ethephon 400 ppm 16.90 41.14 16.06 38.12
Ethephon 600 ppm 16.52 40.69 13.37 33.31
Ethephon 800 ppm 15.97 39.07 13.97 39.61
L.S.D ;4 ns ns ns ns
CV(%) 4.84 6.40 17.14 13.15

ns = nonstatistical difference at 95% level (P<0.05)

Table 5 Number of florets per inflorescence and number of perfect flowers from the first and second flower sets.

1* flower set 2™ flower set

Treatment Floret/ Perfect flower Floret/ Perfect flower

inflorescence (%) inflorescence (%)

Hand thinning 594.33 33.81 565.70 65.50

Ethephon 400 ppm 607.00 35.48 373.00 70.30

Ethephon 600 ppm 358.00 31.96 372.00 73.50

Ethephon 800 ppm 629.33 46.17 442.33 47.50

LSD, ;s ns ns ns ns

CV (%) 58.68 78.82 38.13 34.00

" ns= nonstatistical difference at 95% level (P<0.05)
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Effects of Culture Media and Explant Types on Callus

Induction of Physic Nut (Jatropha curcas L.)

3595504 NNS" uaz wssausn au T lun

Weerawan Phamorn” and Pantipa Na Chiangmai"'

Abstract: This study aimed to evaluate the effects of two explant types; petioles and hypocotyls of physic nut
(Jatropha curcas L.), and different concentrations of N° benzyladenine (BA) and indole-3-yl-butyric acid (IBA)
on inducing callus formation under aseptic condition. A MS medium supplemented with the growth regulators
(such as MS + 0.5 mg/l BA + 0.1 mg/l IBA; Medium | and MS + 1 mg/l BA + 0.5 mg/l IBA; Medium Il) was
employed in this study. In both explant types, growth regulator concentrations and the interaction between
these variables significantly affected the formation of callus. The fresh weight of calli induced from hypocotyls
on Medium Il were highest and the calli had compact characteristics. The weight of calli derived from
hypocotyl explants was higher than those from petiole explants. Medium Il induced more compact calli than

Medium | in a culture both before and after the first callus subculturing at 30 days.

Keywords: Physic nut, Jatropha curcas, petiole, hypocotyl, callus induction
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Table 1 Average of the fresh weight of the calli induced from petiole and hypocotyl explants of physic

nut in mediums for 30 days.

Fresh weight of calli (g/piece)

Explant types Means
Medium 1 Medium 2
Petiole 0.096 £ 0.070 ¢ 2.026 £ 0.229 b 1.061 B
Hypocotyl 2938 £ 0.917 a 3.170 £ 0.905 a 3.054 A
Means" 1.517 B 2.598 A
F-test (Explant types) *
F-test (Mediums) **
F-test (Explant types x Mediums) *
CV (%) 31.86%

*significant difference at the 0.05 level of probability.

**significant difference at the 0.01 level of probability.

"Means within the same row or column followed by different letter are significantly different at the 0.05 level of probability.
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Table 2 Average of the diameter of the calli induced from petiole and hypocotyl explants of physic nut in

mediums for 30 days.

Average of diameter of calli (cm)

Explant types Means
Medium 1 Medium 2
Petiole 0.380 £ 0.083 ¢ 1.340 £ 0.114 a 0.860 B
Hypocotyl 1.380 £ 0.130 a 1.240 £ 0.181 b 1.310 A
Means" 0.880 B 1.290 A
F-test (Explant types) *
F-test (Mediums) *
F-test (Explant types x Mediums) *
CV (%) 12.19%

**significant difference at the 0.01 level of probability.

"Means within the same row or column followed by different letter are significantly different at the 0.05 level of probability.

Figure 1 Calli induced from petiole and hypocotyl explants of

physic nut in mediums at 30 days.

A. Calli induced from petiole explants in Medium
1:MS + 0.5 mg/l BA + 0.1 mg/l IBA.

B. Calli induced from petiole explants in Medium
2 : MS + 1 mg/l BA + 0.5 mg/l IBA.

C. Calli induced from hypocotyls explants in Medium
1:MS + 0.5 mg/l BA + 0.1 mg/l IBA.

D. Calli induced from hypocotyls explants in Medium

2:MS + 1 mg/l BA + 0.5 mg/l IBA.
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Table 3 Average of the fresh weight of the calli induced from petiole and hypocotyl explants in mediums

after subculture for 30 days.

Average of fresh weight of calli (g/piece)

Explant types Means
Medium 1 Medium 2
Petiole 0.382 £0.1329 ¢ 1.498 £ 0.185 b 0.940 B
Hypocotyl 1.064 £ 0.1679 b 3.224 + 1.032 a 2144 A
Means" 0723 B 2.361 A
F-test (Explant types) >
F-test (Mediums) *
F-test (Explant types x Mediums) *
CV (%) 34.69%

*significant difference at the 0.05 level of probability.
**significant difference at the 0.01 level of probability.

"Means within the same row or column followed by different letter are significantly different at the 0.05 level of probability.

Table 4 Average of the diameter of the calli induced from petiole and hypocotyl explants of physic nut in

mediums after subculture for 30 days.

Average of diameter of calli (cm)

Explant types Means
Medium 1 Medium 2
Petiole 0.720 £ 0.084 1.500 £ 0.122 1.110 b
Hypocotyl 1.280 + 0.084 1.980 + 0.084 1.630 a
Means" 1.000 b 1.740 a
F-test (Explant types) o
F-test (Mediums) *
F-test (Explant types x Mediums) ns
CV (%) 6.92%

**significant difference at the 0.01 level of probability.

"Means within the same row or column followed by different letter are significantly different at the 0.05 level of probability.
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Figure 2 Size of the calli induced from petiole and hypocotyl

explants of physic nut in mediums after subculture at 30

days.
A

Calli induced from petiole explants in Medium

1:MS + 0.5 mg/l BA + 0.1 mg/l IBA

[s9)

. Calli

induced from petiole explants

in Medium

2 : MS + 1 mg/l BA + 0.5 mg/l IBA

O

. Calli induced from hypocotyl explants in Medium

1:MS + 0.5 mg/l BA + 0.1 mg/l IBA

o

. Calli induced from hypocotyl explants in Medium

2:MS + 1 mg/l BA + 0.5 mg/l IBA

a o
15U
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Development of BC,F, Rice Line of Rathu Heenati’KDML105
and Chai Nat 1 Carrying Bph3 Resistant Gene Against

Brown Planthopper by Marker Assisted Selection
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Jate Kotcharerkﬂ, Weerathep Pongprasen‘zp, Suradet Palawisut” and Siriporn Korintrsak®

Abstract: Currently, the researches on improvement of rice varieties to resist the infestation of brown plant
hopper have been in many steps of progress such as resistant gene discovery, gene transformation to the
rice target variety, screening process, certified process and the Bph3 resistant gene transferred from Rathu
Heenati/KDML105 to Chai Nat 1 was also in developing stage. F, lines from those parents carrying Bph3 gene
were already produced and the backcross process needed to be carried out to increase the original traits of

Chai Nat 1 but Bph3 resistant gene was still retained in the improved line. Therefore, the development of
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BC,F, line of Rathu Heenati/KDML105 and Chai Nat 1 carrying Bph3 resistant gene against brown planthopper
by marker assisted selection was carried out. The F, and backcross lines were backcrossed with Chai Nat 1 for
4 times to produce the series of backcross lines from BC,F,, BC,F,, BC,F, and BC,F,. The genotype of the
backcross lines produced in each time of backcrossing was screened by molecular markers RM170 and
RM190 and also their phenotypes of those were evaluated by visualization. The BC,F, improved lines carried
heterozygous genotype of Bph3 with the high amount of original traits of Chai Nat 1 (96.875% theoretically) were

collected at 20 plants after the 4" backcrossing.

Keywords: Rice (Oryza sativa indica), brown planthopper, resistant gene, Bph3, backcrossing
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NIENENBARN LA UNIUNIAINT1RUE 11T
(Babawe)  atinglafinin Tudaqiifunudnwue
Fanannanaaflungnamnn semunannannnnd
FraufillESuannilonlgniuadtsuniuans
saLiiag m@m@uﬁ@ﬁdm‘lmﬂmLm@'ﬁ”uﬁﬂm
drnluwangatlssnmuaeslszmaduszazinatunu in
TiAnusnafUAauNadLadIHan ITLuasa1un
meﬁﬂmquummmL%ﬁﬁmmﬁmﬁuﬁﬂmm
1 VLm”lumm muuﬂwﬂwﬂmwuﬁmqwuﬁwmw 1
1‘1/111ﬂm@ﬂ‘]ﬂm"ﬁ]’]uﬂ’mm‘ﬂLW@?;Iﬂi‘“’Iﬂﬁ@u’]W]leI
sy 'NLﬂuLLuqmwm’m’ﬁmmhﬂayﬁmﬂafmim
Usznaufuaqiunisfumduinumiuseimas
FananlEFun WAL eEnEe Taemadiavng
daluiana vinliinnsdiasziAuniaestiu uaznis
WAL LS LA e AR 7 AR NN
mnf'ﬁ”u (Morgante and Olivieri, 1993; Paran and
Michelmore, 1993; Lafitte et al., 2004; Pflieger et al.,
1999) anansn i lunshiamunanisanananaastiu
Vi I mmumummaﬂmmwmmuel,uumvmumu
229n19L5 U ganug uazanunsnanszazinalunng
Usinlpeiuglduadlfifluednann Jaflidanigg
1AFuANianetinaunsane (Vanavichit et
2003; Yadav et al, 1997; Xiao et al.,
Rongwen et al., 1995; Cho et al., 1994)

S umannIL A AR IANAULL Bph3

al.,
1996;

wulufinoWugsndus LansnufitunIuLLL
broad spectrum resistance LATHIZAUANNENWNL
A a g Py =2 Yo
gunnlunTortaveanasnsylandunna delizy
nnagalluannaslunanslszmaluna e
1 a a ara =) = a o
Wiv Auae WAl ud Nepund au 19aand a1n
wazlne Lﬂumu (Jirin et al., 2007) mm@wﬂuﬂu
FrunanasnszlandunmauLL Bph3 H2ununm
drAtyNnAan IV Ugd a1 eiuguanlu
Uszmesing <) WillszAupaufinunusiamaanszlng
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o P P R o Y

Aursnaiingelu dsiuasdanudulllalunng
rhﬂ‘vvamﬁuﬁqﬂ@'wzﬁwﬁuﬁuzﬁ”ﬂmmﬂi:mmiwa i
v o 6 o/ dl o v o 6 o/ v
Frriugdeum 1 Wediudgedinaiugdeum 1 i
¥ 1 dgl a 091 v d" =
fruniusianannszlna@uianaligelunasi
dsz@nsninunniu annnisduduniluiana
LATRIUNIELATALATIZAANNE NN LS eudeding
AHAN PTB 33/ 6 Uaz 9EWA/ANIABNNLA 105
o BusununansInadunia Bph3 fntl
uulasinlon 6 (Jaiin et al, 2005)
AeWur LT uE U wnA N Ll AR NN AaTin

bph4 1N (Kawakuchi et al., 2001) WAZNA’INN1T

=
BRATHAINH

FoudanluianaipiesuunafiSuiauuy Simple
Sequence Repeat (SSR) I T R T
nazlanRiinmaTiin Bph3 wesdinnaeiugliuyga
PIMTUFHANINBNNER 105 UasufFeuIm 1 319w
7 afim wudﬂmumqmﬂ?‘@wmm RM 170 UAZRM
190 HpuwmnzanuasiAnaninlunisaiuun
ARuANAN9TRsinTase AT lE T weenad
(4910 UATADLY, 2548) ﬁufu‘imm@m%wma
fanaaaeiAnNNnzanlunNRARNNTaNE W
FumumnaanszIanREAaTa Bohd andinaans
VTN mmmum/ﬂmmmwa 105 mmqwuﬁ
e 1 audegu backcross fla m@mﬂmmmqw 1
(BC,
(MA
i

) IpenAtA Molecular Assisted  Selection
S) LW@ﬂﬁuﬂiqwugmﬁqmﬂuﬁm 1 1ifAnudnLy
ﬁumummumvl,ﬂ

L4 aa
aUnsaluaLlIsns

mMsAnRanaERuging
Fromneiud T EuE nuaenazan
drimnaziin Boh3 Ae fnaneviufilfudie BCF,
ﬁnmi'}m%l,uﬁ/mqmﬂmvﬁ 105 (Jalrln et al., 2005)
unuANLg g8 ﬁ\'iLmN LW@@mmmulumi
AnidangnuanRnny iesanmiug ;pdum 1l
pnudnenizasdiafilidufifesnisremann uaz
aeuiUTulddeni i funsfadenuas
dudlgeliidmnumanzanuazilaulnddaiuinn
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o

fugranenuzdsaiuiifionsesnann uazidu
Auniutiiafenanalsnges luanewuguda Ml
Zi’m’]fm@ﬁ]i‘zﬂm‘)@’ﬂuﬂ’]i‘ﬂ%‘/i_lﬂg\‘iﬁuﬁﬂﬁ?";61L%Qﬁ”u
doudinnaneiugfiune dnawugduunn 1

AdualulanalATasnanednsunsiAsIz
UWAZARLABNANKAN

Tumﬂmm@wu’m SSR w‘Lfﬁ‘Lummmmu
mimmwﬂqumum@ﬂm”‘immmmmum Bph3
va9gnuANTIiAad uaInnszuaun s fuLlgeiug
sondnadnnaneiufiiudye mguwiananenusd
105 U draiugdeum 1 lunsdnmededl e RV
170 way RM 190 aeldFunianmageuiudnnane
Wug i Ae Graaneiuguiulegdwdanonen
NER 105 uazdinnanewugiiu Ae dnaiugdaum 1
whadnflaunntesdudouiifuiefiunnsiiaiy
(polymorphism) waz@nsnsasinunldlu MAS 15 Tae
RM 170 ﬁ?@@gﬂ'mqmﬂ vinladizaaslaselulon 6
WL 10.7-11.5 oM SanaTudauniduse sowing
FafliiuazgFumintu 115 uaz 125 bp AINAIAL
@91 RM190 r;igq'afgu'mqmn iulnieaadtnssiulan 6
Wi 8.2 oM Slaunediudaud luse seineinagli
WAZE LWL 190 uaz 180 bp MINANAL (43LAT
HATARUY, 2548)

a

NSRS NPNNANTI 1 (F,) 55139 T1988NUG

Q ol

dSuilgs sapFiud/anInanuzd 105 AU 119Wug
THUIN TWAENITASNQNAUANUDIRIEWNUE

a ol

o

U5uilgalaenisuannayu (backcross)
as9gnuandan 1 (F,) szudng nogneiug
Yfulge  smEwmanenuzd 105 iy d19ug
de1m 1 uasinsdmaenanEzn NAngWIne
Tasanemn Ungnuandanuilean lasuindug e
o o Vv o & o dJ @
HANNAL (backeross)  Audnawugdeum 1 failu
fiulignuanimiluanewugiiule BCF, Anden

gnuanRAnEEniugnesily  heterozygous
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PEmATRA MAS  LATNINITARLABNANHEIENNY
ﬁmgw%wm‘lﬁmmwm ANHUNITHANNALLAY

AnAaNItulauDe BC,F, (N 1)

nsanmNLasAnRandIanuglsuilgelne
MAS technique
-4 o & | dl v v
wrzindndaiugUiudes Wadnnengy i 7
Ju fiusetnan waztannaia flduie audng
(DNA
Traps Kits, wisaduuazlfsclomitiugion gud

seazfiunédn Tnald gpadnniduadagy

Wugdmanssuuazinaluladoniwuseang
NYINENAELNHATANARS, hitp:/dnatec.kps.ku.ac.th
mmmuﬂ?mmmmmmwmmﬁLﬁum‘ﬁ'%"tma
spectrophotometer WAL agarose gel-electrophoresns
ANt sfinFu RS e LA e sane Tmﬂ
polymerase chain reaction, PCR mmm@\‘l
thermocycler, MJ Research (PTC 100) @9UHANTRY
PCR luusiaz§enifiianms 10 pL tsznevdon
ﬁLﬁuL@%mmmmav‘mﬁ’ 40 ng; dNTP (Bio 101) 200
pM primer ‘VN forward WAY reverse  BIALEULD
irpanausazTinfiAaidenudndineduansas 0.2
uM; MgCl, 3 mM, Tag DNA polymerase 0.2 Unit
WAz 1X PCR buffer tindaunasdlildimsaqiy
5nu Aldue Tneisuazidunaasguunuay
svrznanluusazreRal Gufulangnmnd 94 °C
Wunan 3 Wil wazsufossaLesg M 94 °C
s 30 undi, grunnd 55 °C 1luaan 30 Fui
way grunnd 72 °C 1lunan 2 Wi uauau 35
20U UazANARHINH 72 °C 1uan 5 WA
antfusinnnImsIaae LA IS e AT I LE B oe
4.5% denaturing polyacrylamide gel electrophoresis
(PAGE) lu 1X TBE buffer Lazfiauuduaadiog siver
nitrate TAANLILTRIR L ELIOLAT RN SSR 1A AE

1
=

ﬁﬁm?ﬁmﬁ@ﬂqﬂmmﬁu (backcross progeny)

UsnguauniduenHane e heterozygous



mMsWamusnanuginliulge saadiuianinanusd 105 uasWugdaum 1 §u BC,F, nifidu

v 4 & a o o Y o <
ﬂunl"luLW@Elﬂiziﬂﬂau']ﬁ"lal»tllll Bph3 Tﬂﬂl»'ﬂﬂuﬂﬂ"liﬂﬂL@ﬂﬂﬂ')ﬂﬂlﬂuLﬂLﬂiﬂﬁ“N'\ﬂ

Planting parenis

E tecipient l dotor EJ
ChaiNatl X BC; F
liﬁﬁﬂml:hsmﬁ X KDMLI105)
F1

}

Planting F1 and recipient parents

Phenotypic SEI‘EBIIiJE> 1

& SelecedF, X ChaiNat1 ¢

hackcross >

BC,F,

||| S]]

| [ TR | I 1,1 = i 8 |

| BC lines selecied by SSR markers |

Phenotiypic scmnijjg\) l

| Planting selecied BC,F, and recipient parenis |

l

BCF X Chaitat1 9

hackcross

sy 1T on dn Tt xog sdas asa yeaday

EC,F,

Figure 1 Scheme of development of BC,F, rice line of RathuHeenati/
KDML105 and Chai Nat 1 carrying Bph3 resistant gene against
brown planthopper by marker assisted selection and phynotypic

screening
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AANITNAANBN

fgnuan F, Afsananeiugnenedn
aeugiliings smBwRAnInenuyd 105 fuas
Wugud Ae draiugdenm 1 HAmnwiadu 35 wén

]
Y

TN i FunisAniaendnseneduginen
Teld droiugdewm 1 Wanoet 1Efuinaeiug
UFulge Auau 35 fAu A mFulgdudinag Wi (donor)
el lumsnaundy fulinaiugdeum 1 lumewan
fnanemiugiiule BCF,

NANTHANNALATIT Mt s nanawug
Ufulga BCF, Sl 72 wisusanansnmne
winuazeaniluiundqld 17 wéin uaznanig
mif;famm‘”ﬂwmzmqﬁuqmimmﬁuﬂﬁw%q 17 fiu
e MAS ﬁqmiumqmmﬁl‘@wmm RM 170

RM190 Wy Anuausindinnaneiugliulia BCF, 9

LA

HAPSHATRIUALAUATUR S B LLIL heterozygous AN
Tuian asemnenedeialudndauiing Aeeiu
ann Aewiniu 97 u adndlsimnu SHundnfuanaa
PeunLTUdILA T e L@Q@Lrﬁl@wmﬂﬁmm
ripaanpdeaiuatuwn 7 fuAnilbenay 41.2 vize
Andludndau winiu 7:10 (mm'ﬁ' 1) WAaZANKANIg
pavadeLdnE T dugWInetesdngnuan
BC/F, mimanmmmm'aﬂmmﬂwmmqwuﬁﬂﬁu it
7 i afumidn Bnafien 3 Hu winiuiluasednuni
nMedeugminenaenpdesiLd g dem 1 fifasms
waevin W lumsaandupdan 2 A MEFU Pag
denm 1 BFwded naneningilfulge BCF, a1 103
aiin Fuoydludung syl mou 101 fu
dlevinnsmmaseLd N iLgNIITeY
Fradmmmaomedananadian 33 MAS Taeld Tuiana
FROMNEAIAN RMI70 Uay RV190 WL S uau
Audinnanewugliuydge BCF,
Fudoud A ulouLy heterozygous a1n1xtan 4

NUAASEATDILDL

isnevagesilaludndaun ind Aesiuann Ae
WINAL 42:40 ANNANAL (mmﬁ 1) TneHauufungn
AUdAINATRE nenienIeiugnasulu heterozygote
W RMI70 uas RM190 windui 38 g Anidlisasas
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37.6 %38 Wludndou 38:63
@nwmmmmmmwmmmwmnmmu BCF, ‘w”lmu
neAAAaNTR 38 By NUdEiE e 19 Fu Wit

LAZATNNANITATINADL

1/1meam:rmvm\azﬁ“mmmwmmmmmﬂmmwuﬁ
FeUmN 1 LL@”u’mﬂﬁI‘LAﬂ’li‘N@Nﬂ@‘]_Iﬂ‘j‘\‘ﬂ/] 3 fudg
WugiFu Aadaum 1 lHwdednaneiugiuFulge
BCF, AMu1430 Wan %QL@?a&JLﬂuﬁuné’ﬂﬁmmtﬁ
wazmrnzanA WL Ui paiug e 89 fi
HANNTAINRARLANHULNNINUgNITH TneilE
TuanawtentNEgaRN RMI70 uaz RM190 W
SrunubidnmeTugufgye BCF,  fuansuaes
uoUTudauR B wenuy heterozygous A1nTaiana
ammneissesilaludagauilunnsnaiuenn fe
Wi 43:20 FAEL (et 1) Tnefisuaudiung
17{Lmrmmm'am“m:rmzmqﬁuqma‘mﬂu heterozygote
9 RM170 ugz RM190 aempdeaiufidnuau2s Hu
Aowflutenay 202130 Aoidludadou 2663 il
AIIRABLANHOUEN NEUFIWINE1IBT g NHEN
BC,F, e 26 i Hinaiiten 17 fu winduiuang
ansoienedugnanensenadesiudinaugdaum
1 e uadumaaundLeda 49pd maneug
PFulgaBCF, Anamniudiniugsiufedeum1 15
el naneniufufils BCF, S 432 sl adadiny
g viovmn eeindlsfiona SunkMasymluas
tsnzand WU neL S lpaivg iven 127 fiu
HaRIYAdaLUANEUEN R UgNITN  Tagld
TuAnAAMANETAAN RM170 Ugy RV190 L1
A naeiuguiiie BCF, flugnsnaes
Lm‘i_l‘ﬁu'a TURLBULB UL heterozygous 'ﬂﬁﬂTJ\IL@ﬂ@
hamnesnesiinlud mmuw WAINGINAUNAN AD
WinifL 52:32 et (et 1) Tedlduaudundn
1’7;LmeNmmﬁ’ﬂwmwwﬁuﬁﬂiimﬂu heterozygote
9 RM170 ugz RM190 deppdeeiuiianunu29 fu
Anlusenay 292 vive Aniludndou 20.98
MIIRABUANHOUENNEUTWINE1I89T 19 NHEN
BC,F, v 29 Hunuin Saites 20 fu wimiuiiuans

A
bR

Anwouznedugianenaennd esiudnaiugdenmn
1 Nfiaang
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Table 1 Number of seeds obtained, survived seedlings and heterozygous plants detected by RM 170

and RM190 SSR markers in four backcross generations of cross derived from Rathu

Heenati/KDML 105 (as donor) and Chai Nat 1 (as recurrent) parents

generation Total Total Total number of heterozygotes Observed Chi- Selected
number  number of as detected by number of square Heterozygotes
of seeds seedling Heterozygous: value" at both RM107
collected survived homozygous & RM109
based on Chai
Nat 1
phenotype
RM170 RM190 RM170&RM190
BC,F, 72 17 9 7 7 7:10 0.53* 3
BC,F, 103 101 42 40 38 38:63 6.19* 19
BC,F, 430 89 43 29 26 26:63 15.38* 17
BC,F, 432 127 52 32 29 29:98 37.49* 20

1/Chi—square test on heterozygous:homozygous ratio between

*significant difference (P-value < 0.05)

a o
19U

= = [~ = 1
quWqH{]T@\TLNuLm@ 134 Bph3 SR
] N A A A =< =
ﬂ'ﬁ‘fﬂﬂ'ﬂ@ﬂm@\iﬂuLWﬂQﬂuLﬂﬂ')@qﬂ@JﬂN@N F1 EINEN

ANBUENINWUNITUULLAUNG Ao Aa lilgdiugn

AoannsnaNnauniuuulvzane (parent) il
ANHOULNINAUFNITNULLL aa vhy @nﬁiﬁﬂizﬂfauﬁqm
Aa uay aa Tudhdau 50: 50 (Griffiths et al., 1996) Wl
’Lumimw@uﬂmmww pfandumuindndauaes
heterozygous i BC,F,, BCJF,, BC,F, uaz
BC,F, winriu 41.2, 37.6, 20.2uaz 29.98 dlaiiflulyl
AINNYNULTVDUNALAR vathfunaannnalnnng

v = a aaoa
@ﬁ\q\?ﬂqqllu@qﬂﬂ@’]ﬂﬂq\ﬂ]']ﬂ’]W"IlﬂQ@\?V]NsﬁqmIﬂEl

‘u

mauanitlasududauaedlasiuly (crossing over)
Iugumﬂmmmzmumm’éwma%uﬁuﬁﬁmﬂmﬂmq
aun luleda nsuaniAsuFudiuaediasiuly
AINA1INTLIALA mmmmﬂ@ﬂum@wumumu Bph3
LL@“’INL@ﬂ@Lﬂ?@\‘m‘N’mV]\‘I 2 1Tip T UG

mqmumu ol L‘th'L,@EIW\‘iFNSL‘Lmi‘M"]J@QIN WANA

observed value and expected value, based on Mendel's theory
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4 2 I
WTaduNIaivgesTila deudfveguulasiuloy
= o | @ A . A
wenri waiiluluanaAsesuinguL linkage  N1N
ml,mu\mm@ﬂ‘lﬂ@m@mmnuwmmmﬂ @qmﬂw
i”ﬂvwL‘wmwemmmmmmmmmﬂ@ﬂumumu
aadlpallnad il (§740T UATADLY, 2548) fathuile
NINENRLE I a5 g NNANULLNANNAL Fu
Y Apyt o A o P o
fngnuasi lFasiuanarsesmsneivaessonnii
v R4 ¥
finendsenas 50 16

nsHANNAUNUNNasedndouadtiugIN

Anve Aa &L oo

203gnHANNIHFY InsgnuanTifnl uddadouang
ansugnesnaeudiinauluazNdndounesans
WUFNITHAMNEAAAIATNAIALAINA TUIBATIAINN
NITNANNAL &Tqﬁumnﬁmmiﬁﬂwmwﬁu‘lﬁmﬂmu
*nfaqmﬂwuﬁmmmamm Aavldaranuguan
(parent) mﬂuummﬂﬂmﬂmwmum fasnzihvie
Tneiall @ﬂmmumnmmmmmmmma mqmmu
anaiugnesulnamananviauazusiunaas SRR
muumﬂaﬂmmm F, GNN@’]T‘W%ﬁﬂTTNTmHTQmeW‘ﬂ
wihibetaz 50 KaeFamsnannauiinafugnuand
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Andulunsuaunduasanuilaaddndousasans
Wugnssulnesusasendernubenas 25 uas
anaaihitenay 12.5,6.25 uay 3.125 Tugnuaniiin
annmisnannaUludnezdana 1 lunsa aes aw
A mudne dananianeueneduguineges
anuaniiAatuilaaumileutuuiuniuites 1
(Allard, 1960) wazluansiRen Ui uREeennsfean
afluignemuansgnuanluusaziu iesaniinaln
nsmmadeUuazARAENgnuaNT Ll azATs
Tnenali MAS  SsflnuasiBaniesziuansans
#ignaan (McCouch et al.1997) Tuniauaunavzes
Hagnuasilumsinmasaiiaiiung 4 A% gnues
iy Aaddndauresaniugnamlagsamange]]
veadireiugteum 1 windu feeas 96.875 sanriy
nsAmRenANEENdgLANETin i KgnaanT
fpndnwurlndmsaiudauim 1 w1n uasly
anuzdentudapeiitiu Bpn3  luiugnesaideiiugu
TnenansAniaansoens MAS

a5

Qq

a

NIRIUI A eRUE 19U FuLlge 91 E G/
919mENNEA 105 uaugdenm 1 $uBCF, ity
FnmunagnssIanAtnauLy Bond Tasnisua
nauALdiugdaum 1 ausu 4 p5a e luusiaz

pialtignuanilfiduaneiugnevse i uasiug

e 1 {iuaneiuguad visef5u uarlinatinfidy
WLABMLNELLL MAS  BiaRumstnemanyasiiy
Bph3 équr’fmﬁ’ﬂwmzmaﬁ’mgmﬁwmL'WlfaﬁmLﬁ@ﬂ
anuaufifgndnenzsedaiugdaum 1 1
anuanTiflanui Rz IieIedUa 26 fu
el lunsassaneiufid dneouzsesiu Boms

o

WL homozygous AUTLANEUNIINARDLAIN
Fnmumnasnselnndinaa (trait validation) Ay
gene scan N ImageL LN NI amaaed

wazlasinuemsngsalil
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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

ASWIA LUGYAAT 5§65 TAUE" URs A5HAS UIRAT

Sorapong Benchasri”, Ratree Chupan” and Charassri Nualsri”

Abstract: Yardlong bean cv. Selected-PSU was crossed with 4 accessions of cowpeas: IT82E-16, SR, ,-863,
Khao-hinson and Suranaree 1. Four F, hybrids and their parents were planted in the pots under the
screenhouse at National Biological Control Research Center, Prince of Songkla University, Hat Yai, Songkhla
province from May to August 2007. The experimental treatments were carried out in Completely Randomized
Design with 3 replications, 2 pots/replication. Five aphids (Aphis craccivora Koch) were released on each
plant at 5 weeks after planting. Population of aphids, level of damage, yield and yield component were
recorded and compared between parents and their F, hybrids. The results showed that the highest number of
aphids and damage score at 3 and 4 weeks after aphid infestation were found on Selected-PSU. Whereas
IT82E-16 and F, of Selected-PSU x IT82E-16 had the lowest number of aphids and damages score. F,
hybrids from three 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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1/Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand
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Table 1 Number of aphids (Aphis craccivora Koch) on yardlong bean, cowpea and their F, hybrids

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

No. of aphid infested (weeks)

Accessions

Week 1 Week 2 week 3 Week 4
Selected-PSU 62.33 425.80 3925.00 4125.00
IT82E-16 21.67 75.70 876.70 1300.00
SR,,—863 28.67 116.20 1590.00 1749.00
Khao-hinson 29.00 68.30 1315.00 1643.30
Suranaree 1 29.33 91.70 1583.30 1680.00
F, (Selected-PSU x IT82E-16) 25.33 77.50 1040.00 1286.00
F, (Selected-PSU x SR —863) 31.17 138.70 1686.70 1750.00
F, (Selected—-PSU x Khao-hinson) 23.33 79.80 1331.70 1650.00
F, (Selected—-PSU x Suranaree 1) 31.67 112.50 1790.00 1825.00
F — test * * * *
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, at P=0.05
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Figure 1 Damage rating scale of aphids in yardlong 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.

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 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 *
LSD,0.05 6.07 2.81 9.58 14.20 8.77 45.25
C.V. (%) 5.22 17.71 11.11 24.45 22.03 25.37

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

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

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 40.37 13.00 14.50 7.25
SR,,—863 47.00 2.33 29.95 16.00 13.96 32.53
F, hybrid 47.00 3.17 38.00 14.50 14.50 45.97
F—test ns ns ns ns * *

LSD,0.05 3.46 3.35 12.71 4.71 0.51 19.81
C.V. (%) 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
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
Khao-hinson 40.17 4.67 26.76 9.80 11.98 55.95

F, hybrid 43.80 4.83 43.15 16.60 20.76 100.27
F—test * ns * * * *
LSD,0.05 7.50 4.26 5.37 4.65 7.82 67.56
C.V. (%) 6.36 17.80 6.77 12.29 15.02 29.59

* Showed significantly different between treatments by LSD test, at P= 0.05, ns—no significance.
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Table 5 Comparison of yield and some characteristics of Selected—PSU, Suranaree 1 and their F, hybrid.

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 40.37 13.00 14.50 7.25
Suranaree 1 42.40 6.33 33.25 10.00 13.08 82.80
F, hybrid 48.00 2.00 40.63 16.40 31.12 62.24
F-test ns * ns * * *
LSD,0.05 7.28 5.57 9.57 3.78 14.62 47.76
C.V. (%) 4.00 19.06 15.73 4.28 11.12 28.46

* Showed significantly different between treatments by LSD test, at P= 0.05, ns — no significance.
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Biological Risks in Maize Production System and Farmers’

Risk Management in Phayao Province
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Abstract: Maize is the second major economic cash crop, next to rice, of Phayao province. It is produced in
both rainy and dry seasons. Farmers had identified pests as the major production problem, which included
animals, plant diseases, insects and weeds. This research aimed to assess the extent of biological risk in rainy
season maize production system in Phayao province, and to identify the ways farmers manage the biological
risk. The study methods consisted of secondary data collection, field survey, farmer interview, covering 226
farmers in 23 sub-districts of 7 districts of Phayao province. The sampling and survey areas were based on
the Land Use Database of the Core System. All relevant data were processed to analyze for biological risk
from June to October, 2006. The results showed that animal pests constituted highest risk with severity index
12.34%, followed by weeds, insect pests and plant diseases with 6.00, 3.53 and 1.36%, respectively. Farmers
used environmental-friendly approach of integrated pest management practices to reduce production cost
and agricultural chemical use. The system consisted of use of resistant varieties, cultural practice, mechanical
control and safe-use of chemicals.

Keywords: Maize, biological risk, severity index, Phayao Province
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Table 1 Distribution, frequency, damage and pest severity index in rainy season maize production

system crop year 2005/2006 in Phayao province.

Distribution Frequency Damage Severity
Pest Key pest
(% planted area) (% in 5 years) (% yield) index (%)
Animal pests 18.58 19.17 2.68 12.34 Rats, wild boars, birds
Weeds 9.10 9.10 1.35 6.00 Giant sensitive plant,
crowfoot grass,
kyasuma grass
Insect pests 6.12 5.76 0.67 3.53 Termites, ground
weevil, corn leaf aphid,
corn stem borer
Plant diseases 2.03 2.06 0.33 1.36 Southern leaf blight,

downy mildew

Table 2 Severity index of pests in rainy season maize production system crop year 2005/2006 in

Phayao province.

o Animal pests Weeds Insect pests Plant diseases  Overall pests

Dt (%) (%) (%) (%) (%)
Chun 16.23 6.99 3.48 6.29 8.25
Chiang Muan 14.46 6.90 4.36 0.00 6.43
Pong 14.90 5.44 0.45 1.39 5.54
Mueang Phayao 9.22 6.44 6.50 0.00 5.54
Chiang Kham 11.09 6.48 4.41 0.00 5.49
Dok Khamtai 12.03 5.23 2.26 1.83 5.34
Phu Sang 8.44 4.53 3.26 0.00 4.06
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Table 3 Pests of rainy season maize fields in Phayao province and farmers’ management practices.

Pest

Scientific name Farmers’ management practice

Animal pests
Birds
Rats
Red junglefowl
Siamese hare

Squirrel

Wild boars
Weeds

Celosia
Cosmos
Crowfoot grass
Day flower

Forked fringerush

Giant sensitive plant

Hairy pudenda
Itch flower
Kyasuma grass
Para cress
Purple nutsedge
Short-stemed sedge
Siam weed
Spiny amaranth
Tropic ageratum
Wild spikenard
Insect pests
Corn leaf aphid

Corn stem borer

Many species 1. Cultural practice: Ecological

Rattus spp., Mus spp. modification or creation of
Gallus gallus Linnaeus unfavorable environment to the
Lepus peguensis Blyth pests
Many species 2. Mechanical control: trap
3. Chemical use: Rat poison
Sus scrofa Linnaeus
Eulalia siamensis Bor 1. Competitive varieties
Cajanus goensis Dalz. 2. Cultural practice: plow,
Celosia argentea L. hand weeding
Cosmos sp. 3. Chemical use: Herbicides
Dactyloctenium aegyptium (L.) P. Beauv. e.g. atrazine
Commelina spp.

Fimbristylis dichotoma (L.) Vahl ssp.
dichotoma

Mimosa diplotricha C. Wright ex Sauv.
var. diplotricha

Paederia pilifera Hk. f.

Mollugo pentaphylia L.

Pennisetum pedicellatum Trin.
Spilanthes iabadicensis A.H. Moore
Cyperus rotundus L.

Cyperus tenuiculmis Boeck
Eupatorium odoratum L.

Amaranthus spinosus L.

Ageratum conyzoides L.

Hyptis suaveolens (L.) Poit.
Rhopalosiphum maidis (Fitch) 1. Chemical use: no report

Ostrinia furnacalis (Guenee)
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Table 3 (Cont.)

Pest Scientific name

Farmers’ management practice

Grasshopper
Ground weevil

Ladybird beetle

Calomycterus sp.
Epilachna sp.
Termites
Plant diseases
Basal stem rot disease

Downy mildew

Aspergillus niger van Tieghem

Peronosclerospora sorghi

Locusta migratoria manilensis (Meyen)

Odontotermes takensis Ahmad

1. Resistant varieties

2. Chemical use: no report

(W. Weston & Uppal) C.G. Shaw

Southern leaf blight
Drechsler

Southern rust

Puccinia polysora Underw.

Cochliobolus heterostrophus (Drechsler)
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Biological Risks in Litchi Production System and

Farmers’ Management in Phayao Province

I a J o g1/ e o e o 1/ da o aa/ e o e O a1/
VWY BYNWUL " GITTE TAUTAA W Nt YLUNUASAT UAT 95N WIS [ TeA7

Rungthip Utumpan", Tavatchai Radanacha/essy, Phrek Gypmantasiri” and Jongrak Phunchaisri”

Abstract: Pests and narrow genetic base are two important biological risks in litchi production. The study
aimed to assess the extent of biological risks, with emphasis on pests, and farmers’ management practices to
overcome or reduce the risks. The field research was conducted at major litchi production areas in four sub-
districts of Mae Chai district and one sub-district of Mueang district of Phayao province with a total of 113 farm
samples. The study covered one season of fruit production from November 2006 to July 2007. The methods
consisted of farm survey, and semi-structured interview. Each sampled farm was located with GPS. Biological
risks from pests were assessed by farmers. The study showed that almost all litchi varieties planted by farmers
was Honghuai variety, distributed on rainfed uplands with varying topography from flat to undulating and
sloping uplands. The production constraints as identified by farmers were pests (28.7 percent), followed by
price fluctuation, climatic variation, water shortage, and increasing production cost, respectively. Among the
biological pests, plant diseases, such as sun burn and fruit rot, constituted the highest risk with 10.4 percent.
This was then followed by insects, weeds, and animal pests with severity index of 2.9, 2.6, and 2.3 percent,
respectively. About 79.3 percent of farmers used chemicals to control plant diseases, insects, and animal
pests. Farmers used cultural methods as weed management practice. A few farmers had adopted integrated
pest management (11.7 percent), and cultural practices (9.0) to reduce agro-chemical use. Almost all farmers

(99.1 percent) carried out tree prunina practice after fruit harvest.

Keywords: Biological risk, risk management, litchi, Phayao province
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Table 1 Production constraints in litchi production system in Phayao province, 2007.

Production constraint

Number of farmer (%)

Pests

Price fluctuation
Climatic variation
Water shortage

High production cost

28.7

26.0

17.4

14.3

7.0

Table 2 Biological risks in litchi production system in Phayao province, 2007.

Pest Severity index (%) Litchi pest
Diseases 104 sun burn, fruit rot of litchi, felt fungus, litchi downy blight
Insect pests 2.9 longan stink bug, litchi erineum mite, fruit borer, red twig borer,
coccid, pseudococcid, bark borer, leaf eating looper, red spider mite
Weeds 26 not specify
Animal pests 2.3 squirrels, roof rat, red-whiskered bulbul, fruit bats, common tree

shrew
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Table 3 Farmers’ management of biological risks in litchi production system in Phayao province, 2007.

Farmers’ management

Number of farmer (%)

Chemical control
Integrated pest management

Cultural control

79.3
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Effect of Black Pepper (Piper nigrum Linn.) Essential Oil
on African Red Mite (Eutetranychus africanus (Tucker))

(Actinedida: Tetranychidae)

A59AANA WauIu" 51AT AUNTAT” BT BUNTAIT UAs WRLUA sB9NA "
Jarongsak Pumnuan1/, Warlardej Chantrasorn”, Ammorn Insung” and Pikanes Rongpol”

Abstract: Acaricidal property of essential oils obtained from seed coat oil and seed kernel oil of black pepper,
Piper nigrum Linn. against African red mite, Eutetranychus africanus (Tucker) was investigated by using
contact and direct spray methods. Essential oils at concentrations of 0, (ethanol 95%), 1, 2, 3, 4 and 5% as
well as the mixture of seed coat oil and seed kernel oil at the ratio of 9:1, 8:2 and 7:3 of each concentration
were applied to host plant leaves which cut in to circle, 1 cm diameter at 15 ul (as referred to 0, 0.19, 0.38,
0.57,0.76 and 0.95 ul/omz, respectively). The survival rate, mortality, repellency and number of laid eggs were
observed at 24, 48 and 78 hrs. Percentage of egg hatching was also evaluated. For direct spray method,
essential oils at the concentrations of 0 (5% tween-20 in water), 1, 2, 3, 4 and 5% were applied for 2 ml using
Potter’s spray tower at 10 Ibf/sq in (50-110 um dust spray size). The mite mortality was checked at 24 hrs. The
results presented that by contact method, seed kernel oil showed a higher effective result than that of seed
coat oil. Therefore, these oils at the concentration of 5% (0.95 ul/cmz) caused the mortalities of 18 and 12% at
24 hrs, and 66 and 16% at 48 hrs, respectively. Whereas, seed coat oil presented higher repellency effect
than that of seed kemel oil, which showed 74.0 and 4.0% at 24 hrs, and 74.0 and 10.0% at 48 hrs,
respectively. Similar result was obtained by direct spray method. Therefore, seed kernel oil caused the mite
mortality of 98.3% comparing to 93.3% caused by seed coat oil in which presented LC,, of 2.06 and 3.03%,

respectively. The mixture of seed coat and seed kernel oils at all concentrations showed a lower efficiency to

"auzmelulagnanens aontumalulagnsraaindEAINIANANEY NN 10520

1/Faculty of Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520, Thailand
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the mite than that of seed kernel oil. Seed kernel oil also presented better result, of egg laying of 0.4 egg/adult
at 24 hrs and egg hatching of 32.4%, comparing to 5.4 eggs/adult and 70.6% egg hatching were found in the

control.

Keywords: Essential oil, Piper nigrum, Eutetranychus africanus

UNAREa: m'a“wmmuﬂyﬁﬁummzmmwnw?ﬂhﬂéh (Piper nigrum Linn.) ﬁl,mﬂaﬁmmmﬂﬁ@ﬂLmemﬂ”@ BIE
Tsunawawsi (Eutetranychus africanus (Tucker)) Aagdx Taedan1sduiauaznisaanulagns nsmaaatasng
fudanaaeufinanadindiv o (ethanol 95%), 1, 2, 3, 4 WAL 5% uavtinsuveNs e dunaNTiaaanAeniy
dnfiainannifeusiazaadindivlusnmdou 9:1, 8:2 uaz 7:3 Mihiums 15 pl wwdauLwlunasmae A
inugunans 1 cm AefiBanmuridTuvenszreiniu 0, 0.19, 0.38, 0.57, 0.76 A 0.95 picm’ MUSAL A
TUERINgIen M3ang nsla wasBunnnnneled 24,48 WAy 72 dalus wazilefdudnnainaeslaviaun
drunnsaaniulngmsmageLpNdud 0 (tween-20 5% Tuifw), 1.2, 3, 4 uax 5% FeiAsad Potter's spray
tower 151157 2 ml TnelEAauau 10 Ibfisq in AWIAREERS 50-110 um psaTLSATINTANed 24 daTie wudn
weffufnemeredlsunsueniig Lﬁmmm‘fwﬁumm:mmﬁmﬁmmnLmd:@mmw?ﬂimﬁﬂmﬁ%mﬁuﬁm@ﬂﬂdwﬁ'
armanniLlaen Inef i 5% (0.95 p/cm?) H8mIINTANE 18 uaz 12% 71 24 F2la9 PN WA BRI
MNEANE 66 LAY 16% 71 48 Flan AuANFL Tnsiuvanssmefiainainilaentesdnnesaiitsyadvaniwlunsla
qaniniarpaniile Snmnsla 74.0 uaz 4.0% 7 24 Falus madniy wazilenemsld 74.0 uaz 10.0% 7 48
Falie MUANAL Tedenadaaiunmeseyuineansanviulngnss AelsunsuenBiudsnnnsneannsageL
Foeninumenszveiaiaannitesasinines filefiduinemegeninfiataainilien e 5% filefidus
NEENEINTL 98.3 UaY 93.3% MINAIAL WaziAn LC,, WMl 2.06 uaz 3.03% FNNATAL visuseussve g
mﬂmmmﬂ@@nmamumwmmmnLummwan%ﬂmﬂuﬂmmmumm mnmmmmuum@m@mnmimwmh
LmqLmvﬁﬂumWm’mfm‘mmmumﬂmuuu@mvmwzmmmmumwm@mqme LAzt meRatAanLe
gaavinnesaiilsy@vanmlunnsduganindlauasnainaesld Aefi 5% (0.95 w/cm?) HifFumuniganald 0.4
Wessiesa 7 24 Falus fidmmsimiauma 32.4% mmz“ﬁ'ﬂ@jumuauﬁlﬁémmﬂmmﬂﬁﬂ 5.6 Wassia 7 24 Falus
waLllgmnNIIWN 70.6%

&

ANANATY: Unduveanssve wanlnaan lauaeuawinu

AN neszinaguunienarin W luuazkadasluige (ngu

nuddelsuazusayy, 2544) ”LiLLm\iLL@%E;rTuﬁN@i

laupauans i (Eutetranychus  africanus dinannsvezlifedafindaiietassluly

(Tucker) WuAmgdnAnyresiaasugiananaaila  @udizavanu Wanade 9.4 Tu ffasdinuauiug

v dn@aananu &ule Nzung NENgR NXATNe uas Twiufinsadeaenanuduiofiafouda vdean

neuiui laglufudeamnuiuieeuuaziia 1 1.2 $u fadteasBunncld laewaenndli ¥ maends

Fadaresluaueniiu azgefuindediBon  ewtewidle 127 Wes uasidineyliumede 08

Fruntivdediruunesly naenaunadan vinlily (@ uazani, 2544) dnmdaumai : Al
LATHANA 807989 Lﬁ@q@ﬂnqmlﬁﬂﬂ@ﬂiﬂ@ PINH Wil 1:3.25 (Kulpiyawat and Chandrapatya, 1989)
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nesnaanaailugUasnansuaduiuAunang 1
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Table 1 Percentage of mortality and repellency of African red mite (Eutetranychus africanus (Tucker)) after
treated with essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper

nigrum Linn.) at 24 and 48 hrs by dry film method.

24 hrs 48 hrs
Concentration % Mortality % Repellent % Mortality % Repellent
(ucm®) Seed Seed Seed Seed Seed Seed Seed Seed
coat oil kernel oil coat oil kernel oil coat oil kernel oll coat oil kernel oil

0% (0) 0.0b” 00d 40d 40a 20 b 2.0d 80c 80a
1% (0.19) 20b 80c 30.0c 4.0 a 6.0 ab 12.0 cd 480 b 10.0 a
2% (0.38) 40b 4.0 cd 50.0b 6.0 a 10.0ab 18.0cd 66.0 a 12.0 a
3% (0.57) 20b 10.0 bc 70.0 a 6.0 a 20b 20.0c 76.0 a 12.0 a
4% (0.76) 20b 16.0 ab 720a 10.0a 12.0 ab 400b 74.0 a 16.0 a
5% (0.95) 120a 18.0a 74.0 a 4.0 a 16.0 a 66.0 a 74.0 a 10.0 a

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT

@ Surival B Mortality O Repellent

100% - — = —

80% -~ {41 [FIF1t- b1

—:
I
; | I
‘ |

60% -1t |- [FIF{t---F1F1HAt -

40% H-—-1F 1| [F{FAt---TF1F -1 -

20% - {F LU

0%

i 2]slals]

0|

i2]slals]

1‘2‘3‘4‘5

Control % Seed coat oil % Seed kernel oil  |Control % Seed coat oil % Seed kernel oil
24 hrs 48 hrs
% Eessential oil concentrations
Figure 1 Percentage of survival, mortality and repellency of African red mite (Eutetranychus

africanus (Tucker)) after treated with essential oil obtained from seed coat oil and seed

kernel oil of black pepper (Piper nigrum Linn.) at 24 and 48 hrs by dry film method.

a 4 d‘ o dly a 13 1 d‘ o
2150 simenanaaniiaaswsnnaagandnanaann
A Adl £ o aa = ]
wWaen deaenndesiunimageuingdsnisanny
ANN1IMAFaULsTANEN TRt UeN Tnomse Tnaden LC,,  Winiu2.06  waz 3.03%
semeNanAaNLlaanLaziiaaaansnlnesn fe ANNANAL aRiiagannansnannanilaanuaziile
Taunsuan3iu IneRsn19duda wudnasidusinng

ﬁ]qﬂﬂ’ﬂdii‘LLﬂxi wanaETANNNNIMAGaLATE NN

a o A I dd‘ 1% KR o '
209WsN eI NeALlsznaumaRR N AR L ARG
HiBunnuuazanasiEnnifuarssiunasiuansng
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Table 2 Percentage of mortality of African red mite (Eutetranychus africanus (Tucker)) after treated with
essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper nigrum Linn.) at

24 hrs by direct spray method.

Concentration (ul/cmz) Seed coat oil Seed kernel oil

0% (0) 8.3+2.9d" 8.3+2.9 d

1% (0.19) 28.3+5.8 ¢ 36.7+11.5 ¢
2% (0.38) 30.0+15.0 ¢ 40.0+10.0 ¢
3% (0.57) 40.0+10.0 bc 61.7£11.5b
4% (0.76) 55.0+13.2 b 95.0+5.0 a

5% (0.95) 93.3+2.9 a 98.3+2.9 a

LC,, 3.03% (0.58 pl/cm?) 2.06% (0.39 plicm’)

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT

I Seed coat oil (%) Seed kernel oil (%) —e—24hrs --=-48hrs

% Concenration
% Survival

Proportion and % Mixture of essential oil concentrations

Figure 2 Percentage of survival of African red mite (Eutetranychus africanus (Tucker)) after
treated with mixture of essential oil obtained from seed coat oil and seed kernel oil of

black pepper (Piper nigrum Linn.) at 24 hrs by dry film method.

fu Ineluileresngawininasnazilssnaudag ans 44n91419 pyrethrum  (Anonymous, 1984) faly
alkaloids 4% (Dev and Koul, 1997) @afiansilszney wasnwinnaaiaswutiunn piperine  fieaunn
lungqu amide olefinic 138 alkyl isobutylamide Az (aaNANERILATANL, 2547) WATAINNITANEITD
1ls¥naufa8@ns piperine, piperettine, tricostacine, fANANHILATANY (2548) ¥ smenudntingume
peepuloidin,  piplarin WAZ trichonine  WU31H sumefiainanniAuwininafndilsyaAnsnnlunis
AuantA lunsleaiunndnuuas  (Adgeh, 1989) aeiuindnresdasaednatnatiasndiinunes
ImeIang piperine sLuW?iﬂbLVlilﬁqw%riuﬂ’]?ﬁzhLLﬂJmfﬂ/ubLﬁ sumefiaimanniianiEnnedn inageylnedaniaiu
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Table 3 Percentage of oviposition and egg hatching of African red mite (Eutetranychus africanus (Tucker)) after

treated with essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper nigrum

Linn.) by direct spray method.

Concentration Egg / adult at 24 hrs Egg at 72 hrs % Hatching
(ul/cmz) Seed coat oil Seed kernel oil Seed coat oil  Seed kernel ol Seed coat oil Seed kernel oil
0% (0) 5.6+1.0a" 5.6+1.0 a 151.2412.4 a 151.24124 a 70.6£10.4 a 70.6£10.4 a

1% (0.19) 6.1x1.0 a 6.3+0.8 a 79.4+19.7b 91.81+16.3 b 62.2+11.1a 75.548.7 a
2% (0.38) 6.3t25a 44+11b 57.6£10.8 cd 68.4x11.5¢c 61.1x11.6 a 72.1+12.6 a
3% (0.57) 8.1t1.5a 3.3£09 b 72.2122.2 bc 27.619.0d 721483 a 75.415.0a
4% (0.76) 7.3t2a 17206 c 43.249.1d 128153 e 74.3t121a 70.4+109 a
5% (0.95) 7.94+25a 0.41+04d 22.8+t144e 42t45e 69.015.5 a 32.4+5D

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT
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Incidence of Antimicrobial Residues in Raw Milk from
Pathumthani Campus Farm, Rajamangala University

of Technology Thanyaburi

Tduns saudu’ uas nunaa AsImude”

Chanin Ratanasin” and Kanokdon Siriwattanachai’

Abstract: Raw milk was collected from 13 lactating cows (mix ages and duration of lactating) from
Pathumthani Campus farm, Rajamangala University of Technology Thanyaburi. The raw milk samples were
collected every 2 weeks between January to August 2006 (15 times). The total 92 samples were tested for
incidence of antimicrobial residues by 2 different tests: European Four Plate Test (EFPT) and Antimicrobial
Residue Screening Test Kit. The results from EFPT found antimicrobial residues 0.09 per 100 samples,
sensitivity and specificity were 66.67% and 100%, respectively. The Test Kit found antimicrobial residues 0.11
per 100 samples, sensitivity and specificity were 83.33% and 100%, respectively. The results of both tests
appeared in the same direction.

Keywords: Antimicrobial residues, test kit, raw milk, European four plate test

"anuznalulatinsiness swnanenaamatuladsmeeastyis o, dszandilng e. Syi3 a. dnusiil 12130
1/Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Prachatipat, Thanyaburi, Pathum Thani,
12130, Thailand
”@uﬂ'ﬁmmmmiﬁy@mmmL%y'aimmmilﬂuﬁw AZARILNNEANERS ATaINIRiNIInENaE Wil lmlyadu ngamny 10330
?Center for Antimicrobial Resistance Monitoring in Food-borne Pathogens, Faculty of Veterinary Science, Chulalongkorn University,
Wangmai, Pathumwan, Bangkok 10330, Thailand
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Table 1 Numbers and date of sample collections and results of antimicrobial residues tests by

European Four Plate Test and Antimicrobial Residue Screening Test Kit.
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Table 2 Positive results found in EFPT and Test Kit from 92 samples.

Tests & | EFPT - Positive EFPT - Positive EFPT - Negative EFPT - Negative
Results | Test Kit - Positive | Test Kit - Negative Test Kit - Positive Test Kit - Negative
Numbers
of samples
92 6 2 4 80
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