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Effects of Radio Frequency on the Milling Quality of Rice

WaINg ﬁ’l?ﬁ"lﬂg; / q41101 BasAaatl” mﬁﬁnﬁf nqﬁmmu" Dieter von Horsten” Wolfgang Licke”
Az AIIUANA BUINTWUNIY

Palakon Sumrerath", Suchada Vearasilp”, Nattasak Krittigamas", Dieter von HdrstenZ/, Wolfgang Licke”
and Sa-nguansak Thanapornpoonpong”

Abstract: Effects of radio frequency (RF) heat treatments at 27.12 MHz on milling quality of rice cv. Pathum Thani
1 were studied. Paddy rice was heated with RF at 70, 85 and 100 °C for the duration of 5, 10 and 15 minutes.
Thereafter, the rice was evaluated for the following qualities; percentages of brown rice and head rice yield, the
color of milled rice (L* and b*), moisture content and amylose content. It was found that the percentages of head
rice were increased when paddy rice was treated with RF at 70 °C for both 10 and 15 minutes and at 85 °C for 5
minutes while the color of the milled rice was similar to that which was freshly harvested. However, the
percentages of head rice yield and the color of milled rice were decreased when paddy rice was treated with
RF at treatments higher then 85 °C for 5 minutes. Therefore, the use of RF treatment can increase milling quality

when treating rice under the optimal conditions of 70 °C for 10 minutes.

Keywords: Rice, radio frequency heat treatment, milling quality, brown rice, head rice

unAngia: NMIANEINATEINIT AMIFauFtAAUANTIAING NsEALAMND 27.12 MHZ slaRnsn1WNIsAa8ed1n
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Thailand

?Institute of Agricultural Engineering, Georg-August University, Gottingen, Germany
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AMFUNATBIARUANND AN NITALG MR
uazazezaNuANsius i nAnssauans
Tunnd 1c wudn draulaanfitiupauasudingy
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Table 1 Grain temperature at different conditions.

ARAAFRITLITIENTLYR
(2001); Wiset et al. (2005) wudrnslimanasawd
nRgeaR TN g 14

Inprasit and Noomhorm,

BOLNN 11ie9ann

@mugﬁma@uﬁqq%uﬁﬂﬁﬁm partial gelatinization
Anlassa¥iefinFouiafioniuniindouss  Wusy
meludauilededuiuuingy radeniiiaunis
auwdangnmnigeiu ldmdndaunlienaanse
NUFOUNNITINNIEd IR Ifnngn (Juliano,1985;
Tirawanichakul et al, 2004) latgnunfifivinlsifin
gelatinization 16 goumnsiasgelndiAesiu 73-86 °C
(Taweerattanapanish et al., 1999) L5l Lﬁmﬁlufqmuﬂﬁ
gelunazsvazaiadu (85 °C  flusvezionn
NINNINT0MIT UAE 100 °C NNITBZLIA)
Furnfudnanas ilesaingnunfigeinldiia

el

ANNNLAL (stresses) N8 UNAAT19IEUI19NTLNN
WA NAsmeTUwWEnT19 18 (Kunze, 1979)
AuRUDIT1981 7 BENUARUANNDINY T

a

D

o

F2AUGIMYRNINNGN 70 °C iluszeizinan 10 Wil M
WdnasfiAnAueg (LY SAnanasatinefiiadnAny
neadaleisuiufapauaN Auanluning

1e
YULNANRUAD (b*) (NN 1d) UBITIIANTLNBNN1

Time reaching target

Treatments temperature (min)* Drying time (min)* Grain temperature (°C)*
control - - 25 + 2.50
70°C 5 min 3+0.04 5+ 0.01 70 + 0.50
70°C 10 min 3+0.33 10 + 0.01 70 + 0.25
70°C 15 min 3+0.32 15 + 0.01 70 + 0.25
85°C 5 min 4 +027 5+ 0.01 85 + 0.50
85°C 10 min 4+0.27 10 + 0.02 85+ 0.10
85°C 15 min 4 +0.26 15 + 0.01 85+ 0.15
100°C 5 min 5+0.38 5+ 0.02 100 + 0.05
100°C 10 min 5+0.35 10 + 0.01 100 + 0.15
100°C 15 min 5+0.36 15 + 0.01 100 + 0.25

*Mean values with standard deviations
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(e) L*

2M5/15LNBAST 26(2): 101-106 (2553)

(d) head rice yield

moisture content, (b) Amylose content, (c) brown rice
104

%
*Difference superscripts in the same graph mean that values are significantly different (P <0.05)

*Mean values with standard deviations were reported

and (f) b* of rice at different condition.
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Somatic Embryo Induction in Vetiver Grass

(Vetiveria zizanioides Nash) var. Songkhla 3

anniad yanzihas” uas andlay ingsln”

Laddawan Moosikapala” and Sompong Te-chato”

Abstract: Somatic embryo induction and maturation of vetiver grass var. Songkla 3 was carried out using calli
established from young leaf. The calli were cultured on Murashige and Skoog (MS) medium supplemented with
various kinds and concentrations of plant growth regulators. MS supplemented with 2, 4 dichlorophenoxyacetic
acid (2,4-D) and 6-benzyladenine (BA) at the same concentration (1 mg/l) gave the highest ratio (90.91%) and
highest number of somatic embryo at globular stage (2.71 nodules/callus) and heart shape stage (2.56%). MS
medium with reduced concentration (1/4MS) gave green spot on somatic embryo. Culturing embryogenic callus
in solid medium for a week followed by MS liquid medium with 1 mg/l 2,4-D and 1,000 mg/l casein hydrolysate
gave the highest somatic embryo from heart to torpedo shape at 26.79%

Keywords: Vetiver grass, somatic embryo, torpedo shape, 2,4-D, casein hydrolysate

'PARINTANARS ADENENEINNTEITNTNR NMANENAEATAUATUNS 8. WA luey A, @9181 90112
1"Depar‘[ment of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand
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Table 1 Effects of casein hydrolysate, adenine sulphate in combination with 1 mg/l 2,4-D or dicamba on

percentage of callus forming nodule and number of nodule after 4 weeks of culture.

Additives Nodular calli (%)

(mg/l) 2,4-D dicamba
0 (Control) 55.56 (2.6) 33.33 (2)
100 CH 50 (2.0) 33.33 (2.0)
200 CH 70 (2.71) 66.67 (1.75)
500 CH 40 (3.5) 16.67 (1.0)
750 CH 70 (2.14) 20.0 (1.0)
1,000 CH 70 (4.0) 40 (1.5)
100 AD 50 (1.6) 0
200 AD 10 0
500 AD 0 0
750 AD 0 0
1,000 AD 0 0

Note: number in parenthesis is the number of nodules.

Figure 1 Nodular callus (A) and rooting callus (B) on MS medium supplemented with 1 mg/l 2,4-D and various

cytokinins after 4 weeks of culture.
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Table 2 Effects of cytokinin in combination with 1 mg/l 2,4-D on somatic embryo formation and number of

somatic embryos per callus clump after 4 weeks of culture.

Cytokinin (mg/l) Nodular calli (%) Number of Rooting calli (%) Number of
nodules/callus roots/callus
BA 1 90.91 2.71 0 0
2 75.00 1.83 0 0
KN 1 2.50 1.00 5.00 1.00
2 0 0 2.50 0.50
2-iP 1 20.00 1.36 7.50 0.67
2 12.50 1.00 0 0
TDZ 1 12.50 2.00 15.00 1.33
2 14.24 1.25 23.96 1.30

Table 3 Numbers of globular and heart shape embryos appeared on the media containing various

cytokinins in combination with 1 mg/l 2,4-D after 4 weeks of culture.

Cytokinin (mg/l) Number of globular shape embryos Number of heart shape embryos
BA 1 3.45 2.56
2 4.20 2.58
KN 1 0 0
2 0 0
2-iP 1 1.00 1.00
2 1.00 1.00
TDZ 1 1.20 1.00
2 1.00 0
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Table 4 Effects of various concentrations of 2,4-D in combination with 1 mg/l BA on somatic embryo

formation and number of somatic embryos per callus clump after 5 weeks of culture.

2,4-D Nodular calli (%) Number of Rooting calli (%) Number of

(mg/l) nodules/callus roots/callus
0.1 2.5 1 7.5 0.88
0.5 38.75 1.51 7.5 0.88
1.0 38.75 2.06 8.75 1

Table 5 Effects of various strengths of MS medium supplemented with 0.5 mg/l BA and 2,4-D on

somatic embryogenesis after 4 weeks of culture.

strength of Nodular Number of Browning Callus

MS medium calli (%) nodules/callus (%) Characters color

1/4 18.06 1.68 33.33 very compact yellow with green spots
1/2 12.50 1.00 13.89 compact yellow

3/4 9.72 1.75 19.44 compact yellow

1 8.34 1.33 36.11 friable yellow
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s MS Y2 MS ¥ MS

Figure 2 Nodular calli on various strengths of MS medium supplemented with 0.5 mg/l BA and 2,4-D after 4

weeks of culture.

Table 6 Effects of various concentrations of BA or TDZ supplemented with 1 mg/l 2,4-D on somatic

embryogenesis after 4 weeks of culture.

2,4-D BA TDZ Nodular calli (%) Number of nodules/callus Browning (%)

(mg/l) (mg/l) (mg/l)
1 0 0 36.25 1.59 0.00
1 1 0 53.00 2.76 26.00
1 2 0 73.75 2.92 17.50
1 3 0 45.00 217 37.94
1 4 0 51.5 1.88 38.75
1 0 0.1 23.75 0.93 9.75
1 0 0.25 18.75 0.68 29.17
1 0 0.5 36.25 1.43 26.25
1 0 1 33.25 1.27 28.50

Figure 3 Nodular callus cultured on MS medium supplemented with 1 mg/l BA and 1 mg/l 2,4-D (A) 0.1 mg/l
2,4-D and 0.5 mg/l TDZ (B) after 4 weeks of culture.
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Table 7 Effects of various concentrations of 2,4-D in combination with 0.5 mg/l TDZ on somatic

embryogenesis after 4 weeks of culture.

2,4-D TDZ Nodular calli Number of Rooting calli Number of Browning

(mg/1) (mg/l) (%) nodules/callus (%) roots/callus (%)
0.1 0 20.00 0.73 12.50 0.43 33.75
0.5 0 15.00 0.46 3.75 0.20 6.25
1.0 0 33.75 1.10 0.0 0.00 11.25
0.1 0.5 21.75 0.94 1.25 0.05 53.75
0.5 0.5 20.00 0.90 0.00 0.00 37.50
1.0 0.5 28.75 0.73 0.00 0.00 16.25
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Figure 4 Embryos at various stages of development after 4 weeks of culture in liquid MS medium
supplemented with 1 mg/l 2,4-D and 1,000 mg/l CH.
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Table 8 Effects of various concentrations of BA on development of somatic embryo after 4 weeks of culture

in liquid MS medium supplemented with 1 mg/l 2,4-D and 1,000 mg/I CH.

BA (mg/l) Globular shape embryos (%) Heart-torpedo shape embryos (%)
0 19.15 13.11
1 9.54 12.54
2 4.53 7.02
3 13.0 12.60
4 4.14 11.60

Table 9 Effects of ages of embryogenic calli on development of somatic embryos in liquid MS medium with 1

mg/l 2,4-D and 1,000 CH at various times of culture.

Age (weeks)

Globular-shape embryos (%)

Heart-torpedo-shape embryos (%)

1 wk 2 wk 3 wk 4 wk 1wk 2 wk 3 wk 4 wk

1 0 6.02 5.04 1.07 0.65 1.83 8.8 26.79

2 4.09 2.3 0 0 4.94 16.61 9.69 9.13

3 0 0.44 0 0 4.94 11.42 15.22 9.09

4 0.13 0.15 0 0 12.58 11.25 7.74 9.79
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Yield and Rotenone Content in Derris Root as Affected

by Plant Age and Growing Conditions

Aroon Sottikul” and Pitta ya Sruamsiri”’
aga lasana’ uas Wi asINAs

Abstract: Percentages of rotenone in derris root were investigated at six months after transplanting. Rotenone
content of the fibrous root cultivated in 10"x 20", 13"x 26" plastic bags, 15"x 15" plastic pot, and grown under
field condition were 1.38, 1.42, 0.93, and 3.09%, respectively, whereas rotenone quantities of the branch roots
from the same treatment increased significantly to be 2.06, 3.05, 3.05, and 4.24%, respectively. However, no
significant difference of the fresh weights among treatments were observed. At nine months, rotenone contents,
in the fibrous root in accordance with the above mentioned treatments were 1.31, 3.05, 1.85, and 3.15%,
respectively, Whereas the branch roots contained 2.70, 4.16, 3.74, and 4.55%, respectively. The nine-month
plant grown in 13"x 26" plastic bags produced the highest fresh root (101.80 g/pt) and dry root weights (47.20
gm/pt). The lowest fresh root(53.20 g/pt) and dry root weights (24.55 g/pt) were harvested from the plants
cultivated under field conditions. For the twelve months old derris plants, the rotenone contents, according to the
treatments, were 1.51, 3.29, 2.02, and 3.86% in fibrous root, and 3.18, 4.88, 4.09, and 5.00% in branch roots,
respectively. At one year old the highest yield in both fresh (145.00 g/pt) and dry root weights (65.53 g/pt) were
also obtained from the plant cultivated in 13"x 26" plastic bags, although they showed non-significant difference
among plants grown in various sizes of containers. However, the significantly lowest yields in both fresh (76.68

g/pt) and dry root weights (34.68 g/pt) were still detected from the plants raised in the field.

Keywords: Rotenone content, derris plant, container

"anniAdauacinausiniainemeanting # ol 89 aneies Sawdnanihe 52000

L AR AN AR LNSNENNIETININR AnINEATANART wvnAnendadalvd Samdaideslul 50200

1/Lampang Agricultural Research and Training Center, P.O. Box 89 Amphur Muang, Lampang 52000, Thailand

2/Depar’[ment of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

119



AMFATINHAT 26(2): 119-126 (2553)

undngia: unsdivesnnsluaiidens 6 e Felgnlunimusing 4 Wun gewaraiingn a1na 10 x 20 2 uag
13x26 51 SenanaRnAITA 15 x 15 9 uwazilgnluutas wudnandes HFunoulantum 1.38, 1.421 0.93 uaz
3.09% ANANAL d1vFusnuane HFunadlsiluuingwu 2.06, 3.05, 3.05 uay 4.24% AUANFL AL
twinsnaadildannnnnesig bifprsuansineiu sinmelvafiteny 9 iew Bunulsiiluiinlusndess
ANVINAL 1.31, 3.05, 1.85 LAY 3.15% ANNATAL LL@“’?’mLL‘lquiﬁﬁ’]wi’]ﬁ‘Ll 2.70,4.16, 3.74 UaT 4.55% ATNAIAL
muma”lmwﬂaﬂslumwmmmm 2R 13x 26 1 mm‘wuﬂmﬂmm (101.80 NFW/H1) UATTNMTININU (47 20
NFU/FT1) smmnmmwmﬂmﬁm‘wuﬂmnm (53.20 NFN/A1) T T TR (24.55 n3/E) Aldanndumna
”meﬂ@ﬂ'lmmm mmmmmﬂmmmq 12 i@en Bunalsfituufing lusndesflAwingu 1.51, 3.29, 2.02
LAY 3.86% ANNANSL LALTUIINUIWINAWANAL 3.18, 4.88, 4.09 LAY 5.00% ATNANFL LazwinIngs (145.00
NFN/ETL) LAZENTLININUTR (65.53 NFN/F1) °M>Nﬁwﬂﬂmﬁﬂqn’mqummﬁnéw PR 13 x 26 7 SaAsEiAnEn
?izgm Lwi”l,u'ﬁmmLu;mrfi'Nfcmﬁumqvlmﬁﬂgﬂ‘lummuxﬁlu Aaurinwiinanan (76.68 NTN/AL) LaziInaNE
(34.68 NFN/Fi) mmré’iumﬂmﬁﬂgﬂluuﬂmﬁ mﬁ@ﬁﬁzﬁm WBINGI AN NNITNAD

Adaty: anslanTunlusninslua nauslgndiunsing

Introduction The derris stems with 1 cm in diameter

were selected and cut into stalks of approximately

Rotenone is a organic compounds 25-30 cm. long. After all leaves were removed, the
produced naturally in @ number of plants, including stalks were preplanted into the rice hull charcoal and
the derris plant roots. These compounds are watered twice daily in the morning and the afternoon.
extracted and formulated as pesticides to control The plots were covered with 50% saran roof for 45
insects, mites, ticks, spiders, and undesired fishs days. After the leaf budding appeared and later the
(EPA, 2002). Derris plants usually grow wild in natural young leaves became mature, each plant stalk was
habitats especially as the riverside. However, the transferred into 5"x 8" inches plastic bag filled with
plant number is decreasing and no more economic soil : manure : rice hull charcoal at the ratio of 2:1:1.
to collect from the natural habitats. Consequently, Seedlings were kept moist in the greenhouse for one
farmers have to cultivate derris plants under farm month.

ecosystem, yielding mostly unsatisfactory root parts

with very low rotenone content. 2. Types and sizes of planting containers

The objective of this investigation is to Two types of containers with three different
studying derris root production, when grow in various sizes were employed 10"x 20" and 13"x 26" plastic
container types and sizes and compare to under bags, and 15"x 15" plastic pots (Figure 2). Mixture of
field conditions. soil with rice hull charcoal and cow manure at a ratio

of 2:1:1 was filled into all containers. Each derris
Materials and methods plant stalk was transferred and grown in each
container for a total of 15 plants per treatment. At the

1. Preparing of stem cutting same time another 15 plants were transferred into the

120



Yield and Rotenone Content in Derris Root as Affected

by Plant Age and Growing Conditions

field plot with the plant spacing of 1x1 m. Planting
beds were provided with the same soil mixture as
supplement treatment for rotenone content
comparison.

All plants were irrigated everyday and each
experiment was completely randomize design with
4 treatments and 4 replications. The data on total
root fresh and dry weights, as well as root rotenone
content were collected from each plant in each
treatment at 6, 9, and 12 months after transplanting.
Rotenone quantity were extracted and determined
by HPLC (High Performance Liquid Chromatography)

method.

3. Preparation of sample for rotenone content
analyzing with HPLC method

The fibrous root and branch roots at the
age of 6, 9, and 12 months were sliced into small
pieces before drying under shade condition for three
to four days and ground by mortar. Each gram of
derris root powder taken from each sample was
soaked in 10 ml of dioxane and shook for one hour.
Extraction was filtered using filter paper no.1 in order
to get clear solution for HPLC analysis. (Pitiyont and
Sangwanich, 1997).

4. Rotenone analysis by HPLC method

4.1. Principle of the method

Root samples are extracted with dioxane
and rotenone analysis is obtained by reversed phase
HPLC and UV detector at 280 mm.

4.2. Apparatus and reagents
1) HPLC with variable UV detector
2) HPLC column ODS-3 4.6 x 150 mm,

Prontosil C18 H, 5-micron with guard column
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3) Mobile phase, Phosphoric acid 1ml/water
100ml and degas before use by methanol HPLC
grade.

4) Pure rotenone standard.

4.3.Standard curve construction

Weight 0.1005 gm (99.5%) pure rotenone in
100 ml volumetric flask, dissolve with dioxane and
shake for 30 minutes. Solution was then diluted to be
stock solution at 1,000 ppm rotenone concentration.
Further dilution was made with dioxane to 750, 500
and 250 ppm (calculate with formula N,V, = N,V,).
Based on HPLC value. The linear regression derived
from peak area and concentration was Y = 17438X +
187783. Where Y = peak area from HPLC of each
concentration, X = concentration of the unknown

(ppm) (Figure 1).

Results and discussion

1. Rotenone content in derris root

Percentages of rotenone content detected
from 6, 9, and 12 months old derris roots as affected
by each treatment are exhibited in Table1. At six
months after transplanting, rotenone content of the
fibrous root collected from 10"x 20", and 13"x 26"
plastic bags, 15"x 15" plastic pot, and grown under
field condition were 1.38, 1.42, 0.93, and 3.09%,
respectively, while rotenone quantities in the branch
roots of the same treatment were 2.06, 3.05, 3.05,
and 4.24%, respectively. The significantly highest
rotenone content for both fibrous root (3.09%) and
branch roots (4.24%) were found on the derris plants
cultivated under the field plots. The derris plants
grown in 13" 26" plastic bags provided the second

highest rotenone content with 1.42% in the fibrous root
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Figure 1 Standard curve of pure rotenone.

Table 1 Percentages of rotenone extracted from 6-, 9-, and 12-month derris root.
6 months 9 months 12 months
Treatment
F B F B F B
10"x 20" plastic bag 1.38" 2.06° 1.31° 2.70° 1.51° 3.18"°
13"x 26" plastic bag 1.42° 3.05° 3.05° 4.16° 3.29° 4.88°
15"x 15" plastic pot 0.93° 3.05° 1.85° 3.74° 2.02° 4.09%
Field plot 3.09° 4.24° 3.15° 4.55° 3.86° 5.00°

*Means within the same column followed by the same letter are not significantly different at LSD 0.05

Note: F= Fibrous root, B = Branch root

and 3.05% in the branch root. In contrast, the lowest
rotenone content of 2.06% was observed on the
derris root grown in 10'% 20" plastic bag. These
seemed to indicate that no matter of the types,
bigger size containers furnished larger space for
greater root system development, with lips efficiency
in absorbing larger amount of humidity and mineral

nutrients, thus, produced higher level of rotenone

122

content. Nevertheless, the field condition could
provide unlimited space for the development of root
system; thus, the significantly highest rotenone
content was accordingly acquired.

For the nine-month old derris plants, the
rotenone contents, in accordance with the treatments,
detected in the fibrous roots were 1.31, 3.05, 1.85,

and 3.15%, respectively, while rotenone quantities
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Figure 2 Types and sizes of planting containers 10"x
20"(right), 13"x 26" plastic bags and 15"x 15" plastic
pot (left).

observed from the same treatment on the branch
roots were 2.70, 4.16, 3.74, and 4.55%, respectively.
The highest rotenone content for both fibrous
(3.15%) (4.55%) were also

occurred on the derris plants cultivated in the field

and branch roots

plot, although they displayed non-significant
difference to the plants grown in 13" x 26" plastic
bags. However, these two treatments demonstrated
significantly higher levels of rotenone root contents
than obtaining from all other treatments. Again,
significantly higher levels of rotenone root contents
acquired from the derris plants grown either under
field condition or in bigger size containers.

Among the twelve-month old derris plants
(Figure 3), the rotenone contents, according to the
treatments, determined in the fibrous root were 1.51,
3.29, 2.02, and 3.86%, respectively, while rotenone
quantities recorded from the same treatment on the
branch roots were 3.18, 4.88, 4.09, and 5.00%,
respectively. The greatest rotenone content for both
fibrous (3.86%) and branch roots (5.00%) were also
exhibited on the derris plants cultivated in the field

plots, although they showed no-significant to the
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Figure 3 Twelve months old deris root in 10" x 20" plastic

bag.

plants grown in 13" x 26" plastic bags. Nevertheless,
these two treatments provided greater levels of
rotenone contents than other treatments. The lowest
rotenone content of both fibrous (1.51%) and branch
roots (3.18%) were also observed on the derris root
from 10"x 20" plastic bag. Once more, significantly
greater levels of rotenone root contents were
obtained from the derris plants cultivated either in the
field plots or bigger size containers.

The highest rotenone contents of derris root
planted in the field were also observed by previous
investigators. Srijukavan et al. (1988) reported that
rotenone content recorded from 18-month old derris
root grown in the field was 6.85-7.22%. Tongma et
al. (2004) obtained the highest level of rotenone
content of 14% (w/w) from twelve-month old field
grown derris root, while 7.7% was determined from
the plant root cultivated in a 16" x 32" (40 x 80 cm)
circular cement container. Sangmaneedet et al.
(2005) were also noted that rotenone content
root was

collected from 8 -12 month derris

approximately 6.69%.
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Table 2 Fresh and dry root weights (gram per plant) collected at 6-, 9-, and 12-month of age treatments.

6 months 9 months 12 months
Treatment
Fresh Dry Fresh Dry Fresh Dry
10"x 20" plastic bag 38.35° 16.29° 70.00° 36.28° 114.00°  54.38°
13"x 26" plastic bag 46.52° 22.39° 101.80° 47.20° 145.00° 65.53°
15"x 15" plastic pot 43.02° 20.46™ 74.20° 35.98° 133.00°  64.40°
Field plot 41.60° 19.73% 53.20° 24.55° 76.68° 34.68"

*Means within the same column followed by the same letter are not significantly different at LSD 0.05

The highest
fibrous (3.86%) and branch roots (5.00%) were also

rotenone content of both
found in the field derris plants, although they
displayed non-significant difference to the plants
grown in 13"x 26" plastic bags. Moreover, these two
treatments contributed greater levels of rotenone root
contents than other treatments. Appropriate
harvesting time for maximizing rotenone content level

of the derris root need to be further investigated.

2. Derris root yield

Fresh and dry weights of root (g/pt) from 6-,
9-, and 12-month old plants were displayed in Table
2. At six-month, no significant difference of the fresh
weights among treatments were observed, while the
lowest dry weight (16.29 g/pt) was detected form the
plant grown in 10"x 20" plastic bag.

Among the nine-month plants, those grown
in 13'x 26" plastic bags gave the highest yield of
both fresh (101.80 g/pt) and dry root weights (47.20
g/pt). In addition, the significantly lowest yield of both
fresh (53.20 g/pt) and dry root weights (24.55 g/pt)
were produced by the plants cultivated in the field
plots. Similar results were also observed from the
12-month derris roots, the highest yield in both fresh
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(145.00 g/pt) and dry root weights (65.53 g/pt) were
collected from the plant cultivated in 13"x 26"plastic
bags, although they showed no-significant difference
among plants grown in various sizes of containers.
However, the significantly lowest yield in both fresh
(76.68 g/pt) and dry root weights (34.68 g/pt) were
still detected from the plants cultivation in the field
plots.

Under field condition, the derris root system
was able to penetrate deeper in the ground and
provided more branch and fibrous roots. To pull out
the whole root system from deeper ground level was
time and labor consuming and quite difficult tasks.
Whereas, the derris root system was easily to harvest
with less root damage when the plant grown in
planting material filled in various sizes of containers,
thus providing more biomass of plant root yields.

Tongma et al. (2004) confirmed from the
previous study that the twelve-month old derris
grown in the field produced dry root weight of only
65.5 g/pt, while derris root cultivated in16" x 32" (40 x
80 cm) circular cement pot reached 192.1 g/pt. The
planting materials in the cement pot were soil mixed
with rice husk alone and soil mixed with rice husk in

combination with charcoal and soil mixed with



Yield and Rotenone Content in Derris Root as Affected

by Plant Age and Growing Conditions

Table 3 Total fresh and dry weights (gram per plant) observed from 6-, 9-, and 12-month derris plants in

relation to treatments.

6 months 9 months 12 months
Treatment
Fresh Dry Fresh Dry Fresh Dry
10"x 20" plastic bag 189.00°  52.05° 317.00°  78.40°  460.00°  123.20°
13"x 26" plastic bag 275.00°  81.70° 388.00°  149.77°  598.00°  286.40%
15"x 15" plastic pot 133.00°  52.52° 359.00°  110.00°  510.00°  204.00*
Field 391.00°  146.05°  505.00°  188.05°  837.00°  339.00°

*Means within the same column followed by the same letter are not significantly different at LSD 0.05

coconut pericarp powder in the ratio of 1:1. Once
more, higher level of biomass of plant root yields
including, branches, leaves, root length, number of
root per plant, root diameter, and rotenone
concentration obtained from derris plants cultivated in
40 x 80 cm cement pot than the plants developed in
the field plots, though no significant difference were
observed among different types of soil mixtures. Root-
harvesting from the 16" x 32" (40 x 80 cm) circular
cement pot filled with soil mixtures was much more
convenient than harvested from the field plots. The
insecticide formulated from water extraction obtained
from only four-month derris root grown in cement pot
demonstrated satisfactory protection of the flea beetle
(Phyllotreta sp.). Srijukavan et al. (1988) reported that
eighteen-month dry weight of derris root grown in the
field was 65.00 g/pt which closed to 12-month dry
weight root derris developed in the plastic container.
Total fresh weights recorded from 12-
month derris plants cultivated in 10"x 20", and 13"x
26" plastic bags, 15"x 15" plastic pot, and grown
under field condition were 460.00, 598.00, 510.00,
and 837.00 g/pt, respectively (Table 3). Meanwhile,
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total dry weights detected from the same treatments
were 123.20, 286.40, 204.00, and 339.00 g/pt,
respectively. Both total fresh weights and total dry
weights were non-significant difference among derris
plants cultivated in various sizes of containers;
nevertheless, they demonstrated significantly highest

levels with the plants cultivated in the field.

Conclusion

Overall, the plant biomass in terms of total
fresh and dry weights of each plant (g/pt); the root
biomass in terms of root fresh and dry weights (g/pt);
and rotenone content in fibrous and branch roots are
normally increased with age, hence, the twelve-
month derris plants exhibited significantly the highest
levels. Types of containers either plastic bags or
plastic pots showed no significant effect, although
the biggest values of tested variables were recorded
in the plant cultivated in the bigger size container
(13"x 26", they demonstrated no-significant
difference to certain variables of plants developed in

smaller size containers.
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Among the twelve-month derris plants, the
plant cultivated in the field displayed the highest total
dry weight (339.00 g/pt), and rotenone content in
both fibrous (3.86%) and branch root (5.00%),
although, they exhibited no-significant difference to
the same variables obtained from plants grown in
13"x 26" plastic bags. Besides, these treatment also
provided the highest root biomass of fresh (145 g/pt)
and dry weights (65.53 g/pt), while the significantly
lowest levels of root biomass for fresh (76.68 g/pt)
and dry weights (34.68 g/pt) were also detected from
the field plants. The only significantly different
category observed on 12-month field derris plants as
compare to the plants grown in the 13"x 26" plastic
bags was the total fresh weight (837.00: 598.00
gm/pt).  When

advantage, the bigger size, especially 13"'x 26"

considering  root  harvesting
container, provided convenient harvest with less time
and labor consuming and with less root damage
than collecting from the field derris plants. Hence,
the twelve-month derris plant developed in 13"x 26"
container is highly recommended for better root
biomass and higher rotenone quantity. Recently,
the highest derris root yield was observed from the
derris plant grown in16" x 32" (40 x 80 cm) circular
(1921 glpt) with 7.7%
content.(Tongma et al., 2004). Thus, the appropriate

cement pot rotenone
container size and harvesting time for maximizing
rotenone content level of the derris root need to be

further investigated.
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Influence of Night Break Treatment on Photosynthetic Rate

of Curcuma alismatifolia Gagnep.
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Abstract: Effect of night break treatment on photosynthesis of Curcuma alismatifolia Gagnep. was carried out.
Planting was done on June 8, 2007, with average temperature 25 to 34 °C, relative humidity (RH) 57.73 % and
12 hours of day length. When shoot sprouted about 1 inch, the plants were transferred to two treatments. The
first treatment, the plants were grown under natural condition (control). The second treatment, the plants were
grown under night break treatment during 08.00 - 10.00 pm for 2 hours using 100 Watts incandescence lamp as
light source. The results showed that plants grown in night break treatment were significantly higher in plant
height than the control treatment. Number of leaves per plant, number of plants per cluster, number of days to
the first floret opening and leaf color were not significantly different between treatments. Night break increased
length of flower stalk higher than the control treatment. On the other hand, night break did not significantly affect
number of length of spike, coma bracts and green bracts. Photosynthetic rate in both treatments were greatest
at 10.00 am at 3“ fully expanded leaf stage. Chlorophyll fluorescence was not significantly different between
treatments. Photosynthetically active radiation (PAR)was highest at 2.00 pm. Night break increased

photosynthetic rate at 09.00 pm, significantly higher than the control treatment.

Keywords: Curcuma alismatifolia Gagnep., night break , photosynthetic rate, chlorophyll fluorescence
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Table 1 Growth of C. alismatifolia affected by night break treatments at flowering.

Number of Number of days to
Plants height Number of leaves
Treatment plants per Leaf color the first floret
(cm) per plant
cluster opening (days)
Control 41.50b 3.33 3.25 63.33 83.67
Night break 43.96a 3.25 3.08 63.08 81.25
LSD ;s 2.34 NS NS NS NS
Mean within column followed by different letters are significantly different at P<0.05
Ns: not significantly different
Table 2 Flower qualities of C. alismatifolia affected by night break treatments.
Length of Length of spike Number of coma Number of
Treatment
flower stalk (cm) (cm) bracts green bracts
Control 44.92 16.54 9.92 8.58
Night break 45.67 16.46 10.00 8.50
LSD NS NS NS NS

0.05

Mean within column followed by different letters are significantly different at P<0.05

Ns: not significantly different
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B/ Control

" Night break

Length of spike (A) and length of flower stalk (B) of C. alismatifolia by night break treatment
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Figure 2 Photosynthetic rate of the 3" fully expanded leaf stage effected by night break treatment.
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Figure 3 Photosynthetically active radiation of the 3'dfully expanded leaf stage effected by night break

treatment.
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Figure 4 Chlorophyll fluorescence of the 3" fully expanded leaf stage effected by night break treatment.
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Collection and Classification of Commercial Strain of

Shiitake Mushroom by Molecular Marker; RAPD

Fauuna Usewgd  uas Usm smua”

Rueankaew Praphruet” and Pricha RattanangZ/

Abstract: Fourty-three commercial strains of shiitake mushroom, Lentinus edodes (Berk.) Sing. collected from
northern area in Chiang Mai, Chiang Rai, Lampang and Lamphun, were evaluated the genetic diversity and
strain identification by random ampilified polymorphic DNA (RAPD) technique. Genomic DNA was extracted
from fresh mushroom and RAPD analysis was performed using 27 decamer primers. 21 out of 27 primers
produced 99 polymorphic bands. A total of 178 amplification products were scored of which 55.62% were
polymorphic. Ten primers gave identical polymorphic band in a particular strain which could be used to
distinguish that strain from the others. The identical bands were observed in four strains ‘Royal project’, ‘Mit’,
‘Wilai’ and ‘Anuchit’. The genetic similarity index of these strains ranged from 0.311 to 0.963. A dendrogram
generated by Unweighted Pair Group Method (UPGMA) analysis showed that the commercial strain of shiitake
clustered into 6 groups. Molecular genetic markers obtained with the RAPD technique can be used to

differentiate commercial strains of L. edodes.

Keywords: Shiitake mushroom (Lentinus edodes), DNA fingerprinting, RAPD technique
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UNARER: Lﬁmmmmﬁuﬁ:ﬁLWW:Lﬂumiﬁﬁﬁmu 43 frating luuidaindadlul Foee antauazanu
TH NN ANEIANHNAINUANITBIAN BN UEHATAUUNARNWANANNTBIA BN UE AdaATiAa SR TaBnIg
thhestsnendingnmnananiSuauaziinFunndon inamefuunguana 10 fondlelng S 27 Tnsed
wudnd 21 InswesfansnsniianBunnadueld iunuiduriomn 178 Wusaudueiiuansaaii 99 wny
Aol 55.62 wefidud # 10 Tnswes Wunuaiduefinuanyluuneanaiugivindu amnsarirld 14y
Lﬁ%qummLaq@‘luﬂﬁa‘LLﬂﬂmﬁmmqmﬂﬁuﬁLﬁmwam 4 mﬂﬁuﬁ@@ﬂ@fmﬁq@ﬂ’]ﬁ'uﬁmjﬁﬁmmu Tun aneiug
waslaganisuasanuenanyn  aneiufres uging  areiugaesnndlanssniuazaaiugaInAeLds
NNI3AINZHAIANNAT RN DUNIIRUGNITHNLINHANDE 751319 0.311 — 0.963 Lﬁﬂm%mﬂmmuqﬁmemm
IndEannaiugnasudaeds UPGMA anxnsnuenateiugiinven|sidu 6 ngu

AdA: Waven aneiuWaeue wallaafaia

ANUN al., 1995; Terashima and Matsumoto, 2004) Uaz

RAPD (Random Ampilified Polymorphic DNA) (Chiu

Winuan (Lentinus edodes (Berk.) Sing.) et al,1996, Kwan et al., 1992; Zhang and Molina,1995)
LﬂuLﬁmﬂmﬁﬁ@ﬁzﬁ’]ﬁm fremzdaondadinnly wezgndldlunsdnediueynsnistusesiel
mawielaoengluiuiifmiadednl dome  Tsvanesia nadmaiamasiesngdduesn
a1te udldesden immzianmentdrendiady  dsniudugauaneasinlinisdndaiuunanaiug
WMNITABNITLATEYTRILT OrD! dJaqiudinam Hanwgnaesdanumnnndinisldansmueniedugu
uanannalulszmageliineaanasanufadng ANBNENBENNLAER ANNNNANENL4 lto ef al. (1998)
1a9na1nfestidnansslssmau AW A uay Wumﬂéﬁ”LWiLmﬁmuzﬁummmLLFmLf%mw Coprinus

n’jﬂ;u %ﬂugﬂm@mﬁmmmmmﬁqﬁu dhuyadmanedy cinereus A1 5 strains TLALIPILIIANNUMENFNS d
Anunn winnanuiiveaniily 5 araiug laun Wug aananiuld Ramirez et al. (2001) 3184740171
aumneuin Wugaeuln Wuglangyaeuln wuginln wisasunedidueenfiefialunisdnmss oy
uwazugIngu (Tryryn uas Asnarf, 2537) sugindu  willeuuasneiuresaneWugiianszau (Agaricus
fauiufluanaiugtasnunnnmaeniiagn 2 as bisporus) WUANH AN BUAUNI9RugNITNag 1w

wugae Talndu uaz wilingu mmﬁﬁﬁlﬁuﬂﬂmﬂﬁuﬁf sriuAaudnege $1uIde LﬁIHQﬁUﬂWi@oWLLuﬂﬁﬁﬁlﬁuﬁ:
TutlaqiuAednzianidia una ginse uay  Wianendelisneaul3liunnin suAdeiitdens
quunfifimnzauseniaasgiuln nalddugnu tmafirenfiefimundifedndiuunaneiuguazm
Inenuenaieaaiuginlinissryaeiuginaay ANANRUENITAUgNIINTRATiAveY
rarmaaerliing uazenalduavanaainiadeaes

ANTNUWIAABNLTL LWWAIBIMNT QEUNYH YT I ’qﬂn‘mﬂmﬁ%‘m‘i

was “a4 Annsinmatianadaniiay gUuuuaeslels

g (Ohmasa and Furukawa, 1986; Royse et al., Anatain

1983) LATINATANNLAS LN A LEULe (U RFLP Faatnenaniianananainwifulufiud
(Restriction Fragment Length Polymorphisms ), AFLP Fandn 1 @aese @aelud anu 81119 A1uou 43
(Amplified Fragment Length Polymorphism) (Vos et OGIIRN
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MSANARALAULD

uananingadaalnsdlululnsiauman
ULNUAATLE 8 ATR9ABNTALTENNTL 100 RaANFN
FnnsafAALSUeA9E3S CTAB method  ANLART
fautlasanrAaaes Doyle and Doyle (1967) efiiumnen
Tneidainldai)

WANANTazanY 2X CTAB extraction buffer
700 'lulnsams adhlumsnenifiafiunazidaaudaly
waaneniie 1810z an e NN T UEIELATaq vortex
mixer Uulug9ALANGUUYH 65 BaATATHA WL
1 %LQTNQ mﬂﬁumﬁmﬁqm phenol : chloroform : isoamyl
alcohol (25:24:1) ﬂumﬁfmﬁmwﬁq 14,000 98L518
W {unan 5w gaivansazanadonls i
anmeag chloroform isoamyl alcohol (24:1) an2 ﬂ%\‘i
gatiuansazanudaulanianaznoudiduiasion
absolute ethanol Y3u1A9 2 1 e 7.5M ammonium
acetate 1311 0.3 Win m@mﬁmmmmm:mﬂ‘ﬁ@m
FULE U 20 esAma@ed w1 dalug TTud
14,000 saUsaUT 1Thinan 5 U7l dduaeMAIi
fudnameneud i fuedan 70% ethanol  15ums
1 finaans TTufirais 14,000 seusewnd huaan
3 U7 S U 3 AS FemzneuR eI umae Al
azaEAZNAUA LR TE buffer (10 mM Tris-HCI,
1mM EDTA) pH 8.0 \Asiaulsd RNase 2 lulasams
UALind 37 eernTalEea wiu 1 Falus

mspsIaRaLAMMLAzT MR IE WS
o a @ dl £ A =
YansazanenLduen WuRaanalaeszey
dilution 1 : 50 ANt liinAInisganAuLaIsas
LA3asdllAlns I IR M5 N ANNENIARL 260 LAY 280
U TLHAT

mainfFanaiauasieljizenidans
Wnansazargaduianiananeliiaanu
Wi 40 wnlunsu/lulasdmns (ng/ul) ANty
Tsnnnniauedoadsndensias g nfine fuuugs
pudiuduaesasatiuiazsfinilail 1X PCR buffer
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(Invitrogen), 1.9 mM Mg,Cl (Invitrogen), 1 mM dNTPs
(Promega), 10 pmole RAPD primer (Bio basic Inc.),
1 unit Tag DNA polymerase (Invitrogen), 120 ng DNA
template  U5uiRBu N 10 luiAsans sog
deionized sterile water weaiNSI AR AT TS
1 va antusivaealuUldlueteain Funamns
Wuf;m‘m (MJ Research q'u PCT-200 Peltier Thermal
Cycler) Tmﬂg’qiﬂﬂmiumsﬁw’mﬁﬁﬁ pre-denaturation
fo5 awnmaides Hoan 5 WA 41wau 1 seu
denaturation 71 95 esAimaiFea Hnan 45 3w,
annealing igruvndl 36 esrnuaidea Wnan 1 wil
extension 7 72 aaATATed 119an 2 Ui S uaw 35
TOU UAY post—extension'ﬁl 72 agAtaded 1Hnan 10

U AU 1 98U

MMSATIRRALUALALAULD
thansazansiSueigniindiunanuan
unuABUaAaamATla agarose gel electrophoresis
4 agarose  ANENG 1.5% Tuansazareiwimas
0.5x TBE Husaindenlniiin 100 aasf inan 90 wndl
anugienunumEweluansazaees Fonluslus
Audindu 0.5 Tulmsnfu/ladans TuAnamuaLa
duelFussdanillanndaenedes gel documentation

mMaiudayausrdiaszidayaannuaumiauia
Tuinuasaanisiazusunsfiaua sy
e araneiug TnauFauinauainaumilen
LazANMUANANIYRSgULLLTB U LR e TR n Ty
‘EmmﬂﬁuﬁﬁﬂﬂﬂgmuﬁLﬁumﬁm"%mﬂwﬁq yEH
pzuuily 1 dousnaiugiililnnguoniifuied
Auapgaiuliazuuiu 0 thdayanisliazuu
NBLAFITIVN AT N IR BUN WA U NFTNEAEAT
uazuandlugilunugisaeds
Unweighted Pair Group Method (UPGMA) 3tAseit
nadayanaelisunsudniiagd NTSYS-pe (Numerical

Jaccacd coefficient

Taxonomy and Multivariate Analysis System) nafiu
2.0 (Rohlf, 1998)
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mainlBanaRiauaslsnaiinaisiaiis
anmsldinswesanuau 27 nswes lunis

s B Ea i avens 1wy 43 fating wudndl

21Inswied WiunuAEuefiuansinaiu (polymorphism)

Table 1 Primers name,

percentage of polymorphic bands.

nnaTUREue TR 2690 fiatie 318 Fiua
SULOLALE e TR 178 wow TaeTiuoy
AEweRLANA199 UL 99 wouAaLTly 55.62%
ANRALUINSIR ALOLAE AR UANANSYINGL 4.95
wousie 1 Iwaies (A 1)

amplified fragments, total of amplified bands, number of polymorphic bands and

Primers Sequence Amplified Total of Number of Percentage of

name (5" -—->3") fragments (bp) amplified polymorphism polymorphism
bands bands bands
R3 AATCGGGCTG 2482-358 11 6 54.54
R2 AGTCAGCCAC 2690 - 396 9 4 44.44
R5 GCGATCCCCA 1650 - 519 8 3 37.50
S21 CAGGCCCTTC 1584 - 531 7 5 71.43
S22 TGCCGAGCTG 1348 - 370 8 4 50.00
S82 GGCACTGAGG 2477 - 727 9 3 33.33
S83 GAGCCCTCCA 2122 - 403 9 7 77.78
S84 AGCGTGTCTG 1620 - 539 8 6 75.00
S85 CTGAGACGGA 1490 - 471 7 4 57.15
S86 GTGCCTAACC 1000 - 700 5 3 60.00
S87 GAACCTGCGG 2194 - 318 5 4 80.00
S89 CTGACGTCAC 1718 - 577 6 4 66.67
S90 AGGGCCGTCT 1271 - 386 10 4 40.00
S91 TGCCCGTCGT 1790 - 822 9 4 44.44
S92 CAGCTCACGA 1032 - 403 6 2 33.33
S93 CTCTCCGCCA 1650 - 525 5 2 40.00
S94 GGATGAGACC 2179 - 684 8 4 50.00
S96 AGCGTCCTCC 1727 - 481 10 7 70.00
S97 ACGACCGACA 2658 - 714 8 6 75.00
S98 GGCTCATGTG 1695 - 703 10 7 70.00
S99 GTCAGGGCAA 805 - 452 5 3 60.00

140



° o ¢ @ a I >
mssouiwu,asmLtunmﬂwuqmmuﬂummmﬂumim
(% i ¢ o
ﬂ']ﬂLﬂ?'ﬂﬂﬁﬁﬂﬂtﬁlﬁf;ﬂﬂ'ﬁt'ﬂ‘ﬂﬂ
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e luunssnegnawiniulgun Tnsuwes R3 uaz S3
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Twswef S2, 512 TWuauRdweawn 727 uaz 613 4
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(A 2 ) Iwses S4 sz S5 WiunuASuemg
957 uay 598 ALud Wi usatiNsesr A lavssns
(Wilai) winths (1wl 2) Iwamed RS, $17, S5, S11,
S12  uaz S14 TWunumidweawm 783, 2182, 724,
1112, 738 waz 993 Ad ANAFL inuianzly
AQB8199INAMBYTA (Anuchit-14a L Anuchit-2)
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Figure 1
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Ha1uau 2 foeting Tiun Anuchit1  waz Anuchit-2
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9 10 11 15

16

17 19 20 21 M

RAPD fingerprints of Lentinus edodes obtained from primer R3, M = molecular marker Lambda

DNA/EcoRI+Hindlll , lane 1-21 = L. edodes strains, arrow indicated fragment size 358 bp.
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22 23 24 25 26 27 28 29 30 M 31 32 33 34 35 36 37 38

Figure 2 RAPD fingerprints of Lentinus edodes obtained from primer S82, M = molecular marker Lambda

DNA/EcoRI+Hindlll , lane 22-38 = L. edodes strains, arrow indicated fragments size 727 and 1296 bp.

21266 bp
3530 bp

2027 bp
1375 bp

947 bp

564 bp

Figure 3 RAPD fingerprints of Lentinus edodes obtained from primer S82, M = molecular marker Lambda
DNA/EcoRI+Hindlll , lane 39-47 = L. edodes strains, arrow indicated fragment size 1584 bp.
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Effect of Calcium and Magnesium Levels on Growth and

Development of Chinese Kale Grown in Hydroponics System

gnia laawa” uas Tassen sansad”

Supakid Chaipootw and Soraya Ruamrungsrlz/

Abstract: Effects of calcium and magnesium levels on growth and development of Chinese Kale grown in
hydroponic system were examined. The Plants were supplied with different concentrations of calcium combined
with magnesium i.e. 1) three levels of magnesium ; 63 (concentration in CMU#2 formula as control treatment),
94.5 and 127 mg/l 2) two levels of calcium ; 85 (CMU#2 formula as control treatment) and 127 mg/l. The results
showed that plant height, number of leaves per plant and fresh weight at harvest were not affected by
increasing of calcium and magnesium concentration. Calcium treatment did not affect leaf color. But increased
levels of magnesium at 94.5 and 126 mg/l enhanced a green color of leaf. Chinese Kale supplied with 63 mg/| of
magnesium showed magnesium deficiency symptom with interveinal chlorosis and average leaf color of 34.25
SPAD unit. The result of leaf analysis showed that increasing of calcium levels significantly decreased
magnesium concentration in leaves. Conversly, increased levels of magnesium tended to decrease calcium

concentration in leaves.

Keywords: Calcium, magnesium, chinese kale, hydroponics
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Figure 1 Effect of calcium concentration on plant height. Vertical bars represent the standard error (n=10).
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Table 1 Effect of calcium and magnesium levels on plant height (cm) at harvest (45 days after sowing).

Magnesium concentration

Calcium concentration (mg/I)

Average™ (cm)

(mg/) 85 127
63.0 43.58 43.54 43.56
94.5 42.99 42.61 42.80
126.0 40.60 43.83 42.22
Average™(cm) 42.39 43.33
ns = not significantly different
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Figure 2 Effect of magnesium concentrations on plant height. Vertical bars represent the standard error (n=10).

12 -
T

T
o
. I T
5 8 ) 7
‘I //Jf % Ca 85 mg/|
B % T [1ca 127 mg/l
: 1
o 4
o
o)
5 7

0 T

21 28 35 42

Days after sowing

Figure 3 Effect of calcium concentrations on number of leaves per plant. Vertical bars represent the standard

error (n=10).

Table 2 Effect of calcium and magnesium levels on fresh weight per plant at harvest.

Magnesium concentration Fresh weight / plant™ (g) Average™ (g)
(mg/1) Ca 85 mg/l Ca 127 mg/l
63.0 147.89 96.30 122.09
94.5 113.29 111.50 112.39
126.0 143.17 140.06 141.62
Average™ (g) 134.78 115.95

ns = not significantly different
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Figure 4 Effect of magnesium

standard error (n=10).

concentrations on number of leaves per plant. Vertical bars represent the

Table 3 Effect of calcium and magnesium levels on leaf color.

Magnesium concentration Leaf color (SPAD unit) Average”
(mg/1) Ca 85 mgl/l Ca 127 mg/l (SPAD unit)
63.0 23.77b 44.73a 34.25x
94.5 58.13a 53.03a 55.58y
126.0 46.67a 53.00a 49.83xy
Average™ (SPAD unit) 42.86 50.26

"Means in each of combination factors followed by the different character showed the significant difference among treatments by

LSD-testat P <0 .05

ns = not significantly different.
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Figure 5 Leaves color after treated with various magnesium and calcium concentrations ( Tr1 = Mg 63:
Ca 85 mg/l, Tr2 = Mg 63: Ca 127 mg/l, Tr3 = Mg 94.5: Ca 85 mg/l, Tr4 = Mg 94.5: Ca 127
mg/l,Tr5 = Mg 126: Ca 85 mg/l, Tr6 = Mg 126: Ca 127 mg/l)

Table 4 Effect of calcium and magnesium levels on calcium concentration in leaves.

Magnesium concentration (mg/l)  Calcium concentration in leaves (mg/gDW) Average™
Ca 85 mg/l Ca 127 mgl/l (mg/gDW)
63.0 329.74a 296.78ab 313.26
94.5 202.07b 330.58a 316.33
126.0 306.56ab 292.98ab 299.77
Average™ (mg/gDW) 279.46 306.78

Means in each of combination factors followed by the different character showed the significant difference among
treatments by LSD-test at P <0 .05

ns = not significantly different
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Table 5 Effect of calcium and magnesium levels on magnesium concentration in leaves.

Magnesium concentration Magnesium concentration in leaves (mg/gDW) Average”
(mg/l) Ca 85 mgl/l Ca 127 mg/l (mg/gDW)
63.0 70.65ab 25.07a 47.86x
94.5 69.38ab 52.23b 60.81xy
126.0 85.40a 56.38b 70.89y
Average" (mg/gDW) 75.14A 44.56B

"Means in each of combination factors followed by the different character showed the significant difference among treatments by

LSD-testat P<0 .05
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Effects of Calcium and Magnesium Levels on

Growth and Development of Vanda ‘Sansai Blue’

TNENS BYNA uas laszen sansan”

. 1/ 14,2/
Chamaiporn Anuwong " and Soraya Ruamrungsri

Abstract: Effects of calcium and magnesium concentrations on growth and development of Vanda ‘Sansai Blue’
were studied, using one year old of Vanda ‘Sansai Blue’ as plant materials in two experiments. Experiment 1,
plants were supplied with 6 different concentrations of calcium (0, 100, 200, 300, 400 and 500 mg/l) in nutrient
solution. It was found that the greatest plant height was found in calcium 200 mg/l application. Experiment 2,
plants were supplied with 6 different concentrations of magnesium (0, 100, 200, 300, 400 and 500 mg/l) in
nutrient solution. It was found that magnesium at 100 mg/I produced greatest of plant height, number of leaves
per plant, leaf width, leaf length and leaf thickness of Vanda ‘ Sansai Blue ’.

Keywords: Calcium, magnesium, growth and development, Vanda
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Table 1 Plant height, number of leaves, leaf width, leaf length and leaf thickness of Vanda ‘Sansai Blue’ after

treated with various calcium concentrations for 4 months.

Calcium Plant height” Number of Leaf width? Leaf length? Leaf
concentrations (cm) leaves” (cm) (cm) thickness”

(mg/l) per plant (cm)

0 2.93b 8.00a 1.73a 14.64ab 0.12ab

100 2.83b 8.54a 1.70ab 15.85ab 0.13a

200 3.74a 7.69ab 1.71ab 16.23a 0.11bc

300 2.57b 6.46¢ 1.53b 14.25b 0.10c

400 2.57b 6.73bc 1.65ab 15.96ab 0.10c
500 - - - - -
LSD,, 0.60 1.09 0.19 1.75 0.01

"Plant death.

*Means with the same column followed by different characters showed significant difference between treatments by LSD test

atp<0.05

Figure 1 Vanda ‘Sansai Blue’ in each treatment after treated with various calcium concentrations for 4 months.
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Table 2 Plant height, number of leaves, leaf width, leaf length and leaf thickness of Vanda ‘Sansai Blue’

after treated with various magnesium concentrations for 4 months.

Magnesium Plant height Y Number of Leaf width Leaf length Y Leaf
concentrations (cm) leaves (cm) (cm) thickness"
(mg/1) per plant" (cm)

0 2.89bc 8.15ab 1.69a 14.34c 0.11b
100 3.85a 8.85a 1.71a 17.37a 0.13a
200 3.32ab 7.92ab 1.62ab 14.92bc 0.12ab
300 2.92bc 7.08bc 1.57ab 15.05bc 0.10b
400 3.45ab 7.69ab 1.63a 16.53ab 0.11b
500 2.37c 6.38¢c 1.44b 14.02c 0.08c
LSD 0.62 1.18 0.19 1.76 0.02

.05

"Means with the same column followed by different characters showed significant difference between treatments by LSD test

atp<0.05

Figure 2 Vanda ‘Sansai Blue’ in each treatment after treated with various magnesium concentrations for 4 months.
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Genetic Polymorphism of MC5R Gene on Growth Rate

of Indigenous Chicken (Praduhangdum)

Indsnwar (oA’ Yansaas shutlseang uas dtyde ansAnst”

Wittapong Peawong”, Punnares Ratanapradit” and Sanchai Jaturasitha”

Abstract: The melanocortin-5 receptor (MC5R) gene is a key factor in the regulation of exocrine gland function
which controls gastric juice production and cooperates with enzyme from pancreas. In this study, the genetic
polymorphisms of MC5R genes in 220 indigenous chickens (Praduhangdum) were identified. The associations
of MC5R genes with growth Rate in indigenous chickens were studied. Three single nucleotide polymorphisms
(SNPs) in the chicken MC5R genes were found in 5'-flanking regions at the position of 78(A>G), 249(A>G), and
388(T>A). One position of SNPs was developed as the simple DNA marker for genotyping. The Hin6l Restriction
enzyme was used to detect SNPs at the position of 249(A>G). The allele frequencies were 0.52 for A and 0.48
for G. The results indicated that the polymorphisms of MC5R markers associated with average daily gain.
It showed that average daily gain in indigenous chickens with genotype GG was higher than that of AA
(P<0.05).

Keywords: genetic polymorphism, MC5R, Praduhangdum

PRt RaANanTuaz RS AznEmsAnans Wnanendedealun Samdadealud 50200
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unAngia: f1u Melanocortins receptor (MC5R) Sunumaansasupsnmarauressieniviedpaununissiig
Thdesuazmminnusaniuedlsianfugen nisdnmassiifeanisdumaas Auusn1eiugnesNaasiv
MC5R uiliuislasaneiufilszgunann e 220 Fauazdinmzipanduiuiaediiu  MCSR fudnsnag
weiAun wamsAnsmudng MCSR Winudilesanawugiszgvnasnd single nucleotide polymorphism
(SNPs) TuLi31in4 5' flanking region 1131 3 ANUVLE AR 78(A>G), 249(A>G) WAz 388(T>A) AMNANELLL TN
fiugneTuvadiiu MCSR Fanana SNPs 41uan 1 Auvis gandenuiauniusiammnsiuanafifueeti
SenitenmaaeualulniTineld enzyme FIARNNE Hinbl AIINABLAMNEULLTURI SNPs AR UM 249(A>G)
WUINRANTEAEA A uaz G WL 0.52 Az 0.48 mmi'ﬁm:mm%@ﬁﬁq%fﬁmmﬁuuﬂﬂmLﬂ?"@\‘mmﬂuL@Q@
MC5R fipnnuduigiugmsmssdeyivlneassedi Tnanudn itudlediiatilng 66 fennisssoiula
L@?ﬂlﬂﬁ@f‘fu@;mdﬂﬁﬁulﬁmﬁﬁﬁiﬂwﬂ AA aginafiviadnAty (P<0.05)

AdATY: ANNALLLINISALgNIIN, MCSR, lnitlszgniesn

AN waz  MC4R Nendasiunisniuanannang sy
(Roselli-Rehfuss et al, 1993) MC5R dinnsuansanan
tlaqiutlseaauiianiulseniulnnuiia 14 peripheral tissues (Chaki and Okuyama, 2005)

Fuann Wesannisaniia ade ieuu dutes exocrine gland wazly skeletal muscle (Chen et al.,
(Jaturasitha et al., 2008 ) usiliudlesfdelsifiame  1997) MsfineEu MCSR wudnlumyfign knockouts
fipufesnsrenan Kenmelinudledlsnm  Tu MCSR nanaliRanrudaUndlunmnauses
AREYEERSITGEITINE fg Fadludednfanedunisnand Faw exocrine gland WA¥ANNINAR sebaceous lipid
dndnyredliiudles Iuﬁ@@gﬁumﬁmmﬁuﬂmm anad (Chen et al, 1997) daunnsAnmanudiuls
Wugnasw anpiugenand uasmalulafdonw lddn  metugnesusesiululifudesdslidsngmeny
sdunumlunisdnmuideenieiugnesnlusedu usletela fefulunsAnmeseiifeansinemanu
Tuanaresiidueiessyfumiefineddu sade  duudmneiugnesalussiuiandlendvestiu MCsR

nadunaauiiapalandndnaaauudas daflu  uazAnduiusaastiu MCSR fudnsmaasoyiuln
anuglagnserespndunlsludneusdsng  luliWwlesareiugilszguiani e ldgnas
(Andms, 2548) AmFudasdndaniniuiewionis W ust@nieiugnesu lunsAniaanuay

Usunlgaiugsialyl Usnlsaingliudledluewnan
Melanocortin receptor (MCRS) Lﬂuﬁﬂuﬂﬁju
G protein coupled receptor superfamily (Voisey et qﬂnsniuaﬁ%wmam
al., 2003) £l MCRs Usznavlisqefiuanuau 5 dune
MC1R, MC2R, MC3R, MC4R uaz MC5R (Malek, WAUFDE1 AR ALALTUN NANHUTNINNNT

2001; Chaki and Okuyama, 2005; Cerda-Reverter et wamfiluasadmnsnisiascyiiule detlsznausioe

al, 2003) MC1R fnasadnquaA11 (Cone et at, 1996) wminda  arsniaasyiuiamassedy  (ADG)

v

MC2R Huasian1suas corticosteroid (Desamaud et anvisAnundwutinen  uazAueudeaesln
al., 1994) uaz steroid (Beuschlein et al, 2001) MC3R  Wudasaneiugilszgunenn 41uamu 220 fa uazarin
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ALBLLe (DNA) annaan tnedauladannianisues
Aanend uazame (2539) aanuuulwsiuas (Primer
design) anatsuiamalelndaesdu MC5R 1a9ln
%I\‘i‘ﬁ ANNEINT 2033 bp (GenBank accession no. AB012868)
Tidawmlszanns 400-500 bp %ﬂﬁiﬁmamqumu
283 start codon open reading frame LLaE stop codon
(mma‘ﬁ 1) Tl sunsa Primer 3 el Funn
DNA 9481 MC5R il jfaen PCR it Sanmssan
20 pl Usznaumae DNA template 50 ng, 1x PCR
buffer, 200 mM dNTPs, 2.5 mM MgCl,, 4 uM primer
forward, 4 uM primer reverse, 5 U/ul Taq polymerase
(Fermentus) 1117381 PCR fiaeigaunni (94 °C 30
AW/ 58 °C 30 AW /72 °C 30 3uN) AU 35
M| Lmzﬁumm'?;fawmﬂm@q@ DNA vuuiis MC5R
AaemALiA single stranded conformation polymorphism
(SSCP) WAT RN Faann-tes lunnammaany
ANEULUINNUGNITN HANRRA PCR ﬁgﬂuuu
SSCP uAnAeiuUNINIAlATzianaufionalalng
(sequence analysis) 5“3?11,?1%\‘1 CEQ 8000 Automated
Sequencer andayaaALTandlamAIAeN restriction
enzyme ‘ﬁlfﬁﬁm’]::ﬁi'a single nucleotide polymorphisms
(SNPs) a94usiay fragment e mLNLAE N

Table 1 Primer sequence of MC5R1-4.

Tuiana DNA aginednel AN AN AN S
10988A8ANTY MC5R Ainasesnannassyiuln
Tulndszgunenn dae general linear model Tnelld
SPSS software package Tnefilunaneadanld
ARBLIANNRNTUET A B A

Yijk = u + Season, + Sex;+ Genotype, + e,

Toery,, A9 ANHUZANSIINNINSRTIE LR

u AR ANRALIeIANHE AT ANIANE
Season, A4 fixed effect TGN
Sex, Aa fixed effect TRLNA
Genotype, An fixed effect 184 genotype
€ Af error
NANITNAaag

ARAR PCR wastiu MC5R luldiuiiag

ANEANITAnedlE NaNaRn PCR 2898y
MC5R Wlkannglwsiaeiia 4  (MC5R-1-MC5R-4)
Annueng 443, 479, 493 war 518 bp AINAIAL
(i 1)

PCR Size
Primer Location Sequence
(bp)
Forward: 5- CCTCCTACTGATTCTGTAATC -3’
MC5R-1 start codon 443

start codon - open
MC5R-2 479
reading frame

open reading
MC5R-3 493
frame

MC5R-4 stop codon 518

Reverse: 5- TTTTCTGCTCATCTGTACTGG -3’

Forward: 5- ATGTCTTCATTAGTCTGTGG -3’
Reverse: 5- TCTTGTTCTTAACTATTGCAC -3’
Forward: 5- GTTCCTAATCCTGGGCATTG -3
Reverse: 5- GATGTACAGTGAAACCATGAG -3’
Forward: 5- CACTATGTTTTTTACCATGCTG -3

Reverse: 5- GCCACAGAAATCTTGACAGC -3
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(d)

— ,.L“

il e e ﬂﬁ(— 518 bp

Figure 1 PCR product of (a) MC5R-1, (b) MC5R-2, (c) MC5R -3 and (d) MC5R—4 on agarose gel electrophoresis.

Namsﬁumm?"mumﬂimaqa DNA uugiu MC5R
A2ELNANA SSCP
FIIARALANEULLITN IR UG NITN Y 9E Y
MC5R Faameila SSCP flfuneudeiiuau@a PCR
Y848 MCSR 74 4 gflnaied $uau 2 pl gnudaiu
SSCP loading buffer A 8 i waztinld denature
mmmu 95 °C 1fluaan 5 17 uazutluinud i
WeFnEannaes DNA fidlugneiden  (single-
stranded DNA) ANt dauNanAang s 1wy 5 ul
load U non- denaturing gel electrophoresis (AN
windn 10%) NAouaNgunnl 10°C waznIzua A
120 V Whunani 2 Falue amiudandaneia siver
staining m@mmuumﬂmwmﬂimaq@ DNA vLiuglu
MC5R  luiiesdudaemeiia sscp luldiwiles
wudn glwames MC5R -1 uaz MC5R -3 Mgt

SSCP umAnsneiu A1uau 3 grluun doug lnswes

MC5R -2 uaz MC5R -4 Wigtluun SSCP liumansing
4 (AW 2)
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NANTSILASIZUAIAUTARLa INALRsEY  MC5R
Tulniuidias
= o o a = I 1
nan1Faugua1s Ui AaTe Inmszrdng
= T P P 1 o o X A Aa ¥ o
TnnNuHeNmindaunn warlinuiesiitimin
Fintias WU SNPs a11aU 3 AU TaewLfLizinn
5' flanking region A8 ALMsiapdla AN 78(A>G),
249(A>G), 388(T>A)

mewaLATasmanaTaEana DNA athedne

el \an A DNA gl 1dneig il oy
il uun genotype 189 SNPs 1w MC5R lullr
Muides  anmsemnsiandutanalelndaesty
MC5R luiliuilas wu SNPs S1uau 3 fuviia Fagn
praupquatludaulnamef MC5R-1  uaziaulasl
Hin6l #unsafauaL DNA Aananald 1 AumidsAs
fnnalelnsd 243 Faflusnumiefigenndaaiv
ZRITIIR SNPs i 249(A>G) mﬂqﬂu MC5R mz/mng
UaL DNA RflAnuendal (nni 3) dousnums
Thralalndd 78(A>G) uay 388(T>A) luinuiaula
#1130 ALAL DNA sananq g
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MC5R -2

MC5R -4

(b)

(d)

Figure 2 SSCP pattern form PCR products of (a) MC5R -1, (b) MC5R -2, (c) MC5R-3 and (d) MC5R -4 on

non-denaturing gel electrophoresis.

M 1

=
500bp » = ol b

300 bp >

i«

100 bp »

—

et Nl e

2 3 456 78 9

- <«— 4431Dp

<«— 243 bp
<“— 200 bp

Figure 3 Hin6l restriction enzyme digest of MC5R-1 with Lane 1,2 and 9 show genotype AA; Lane 3, 5 ,6 and

7 show genotype G/A; Lane 4 and 8 show genotype GG; Lane M show 1kb ladder maker (Fermentus).

HANNSAFIAADL genotype AIELATRIANETNLANA
DNA aasiu MC5R luldfuiiag

HANNIANENANNALI NI UGN TNTBE Y
MC5R Rfnuvnie 249(A>G) 1esEiu MCSR luld
Noulaadnuan 220 f wudn Tlgenotype AA 66
genotype GA 97 fn Laz genotype GG 57 Fin AaLTlw
ARG genotype AA, GA uaz GG HAwiniu 0.3,
044 UAZ0.26 ANAEU FsAnuANNESaRa G
uaz A AL 0.52 LAz 0.48 MNATAL
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Tuana Hin6l Hpaudniusiudnsnisaseyinie
ldeAesureliiuiesed i dyneadng
19981e) 4 dUavi (0-4, 4-8, 8-16, 16-20) (P=0.018,
0.011, 0.005, 0.020 UA¥ 0.043) MR Fsa7e

12 dUmid (0-12) (P=0. 001) wazda9eng 24 i

(0-24) (P=0.020) Toel il usaaiid genotype dlu GG
14 mmma‘mmmuimm@ﬂmmu mmﬁmmmmm
genotype AA LAY genotype AG Hanmouznianng
AR (mmm’ﬁl 3) AR UL TR DTN Y
Tuiana Hinl llfnaretaveinga (N34T 2)
AANFTinen (AN3797 4) uazAnuenaudredli
(ﬁl’]ﬁ"]\i‘ﬁl 5)

FANTURANITNARDY

ANNITAUNIANAULLITN AU NITND
~ [ SR a
#iu MC5R lulnuies TsilAanuena 2033 bp gL
1Bunausnawmaiia PCR T lsuau DNA ffldauans
FAUAUNW AU 4 WU (MC5R-1 D19 MC5R-4) tiNe
TdAnwgUuuuzeuny SSCP Aivlsngueansineiu

=< a o o a al & =

suDaNTWPiANT LA e e nannsFauey
o o a a & 1 ldljl A dld 9&; o o
asuiamnale Indssudnglinudlesniistimingannn

o [ S IR P 4 v o ] -
ﬂuiﬂWuLN@ﬂWNquuﬂmquﬂﬂ WUQ']@‘VLW?LN@?

MC5R-1 uaz MC5R-2 Isfgilutiy SSCP Fumnsinariu
A9 3 3uuy daug Iwswas MC5R-3 uay MC5R-4
fguuun SSCP Tilalumnsinaiu leRinsnzafandu
faralelndny single nucleotide polymorphisms
(SNPs) lutisiatu 5 flanking region AWM 3 AL
fia 78(A>G), 249(A>G) wax 388(T>A) SNP fiat/Ind
fuduualiufiazgnanananldaaiuiugalne
Tilasunlag (haplotype) Taeianziilana SNP
wanilunguszmnsilifimsenamiteindeuting
Takeuchi and Takahashi (1998) §1ENUINEIW MC5R
Wliudiewenssmadgiluiimsuasseaniusu o
auas Weidelat dey adrenal grand LAY FAN
uropygial gland %Qﬁmﬁiﬂmsﬁqmwﬂmmm WAy
Haie peripheral tissues ﬁﬁmm@mﬂ,ﬁmlﬁuim
dowlunymeltin MC5R Hnsuasseantuiinu Uen 59ld
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f0UNT ANDY FAN adrenal cortex FAN thymus WAY
e pituitary gland (Chhajlani, 1996) wazlutlara1sw
g1 MC5R finsuansaanluanes Bl o uazsen
pituitary gland (Juriaan et al., 2005)

msawzdasuionale nAuutin  MC5R
senalAfTimengaman  wazlifdinutingates
WU SNPs AMU3U 3 Al Tuﬁ%ﬂmu‘ﬁqmﬁ@ﬂm
v‘v”wu%ﬂum?'mumﬂumq@ DNA ag4$1g (PCR-
RFLP) $719% 1 Ausis e SNPs 7isumii 249(A>G)
FanUdnauns0falé Faateulmifadmiy Hinsl
AMFLN17AUUN genotype 189 SNPs Liuglu MC5R
uliudledaemsldiwiemmunatuana DNA et
dwgnﬁmm%uWudﬁmﬂ%t@u%ﬂﬁmﬁﬂmz Hinél
LAY MC5R-1 11 #8308 uun genotype 184
SNPs #inuvtietinnalelng 249 (A>G) Tigtuuy
genotype AA, AG Ua¥ GG ANLARARATaSEImNRL
0.3, 0.44 LAz 0.26 ANATAL FaAaflunnudsaaa
G uaz A AL 0.52 uaz 0.48 muatdy lugns
Kim et al. ( 2000) $98M%ITWL SNPs 2 AWALLIWEL
MC5R Bnumis 303(A>G) uasiisnumiia 841(C>T)
a8 SNPs  isnumida 303(A>G) M linsaazily
FuvitieR 109 Waguann Alanine i Threonine
(Ala109Thr)

AN3ANHN A NANRUSIE TN R IMHNE)
Tana DNA UuEiu MC5R AUANHOIENNNINGS
Tuliudles Tnewudwelesmnalinana Hinel 3
mmﬁuﬁuﬁﬁuﬁmﬁmm?rgLﬁuimm'ﬁﬂﬁi@ﬁummiﬁ
Mudlesetheiioddnmeatnndaseny 4 dlanv
(0-4, 4-8, 8-16, 16-20) (P=0.018, 0.011, 0.005,
0.020, 0.043) MNAAL Tane 12 dUmi (0-12)
(P=0.001) wazdaang 24 dUanii (0-24) (P=0.20) Tngl
GG  HemIng
mmmuimmmmmummm TRIAINNAD genotype
AA LAz genotype A/G m@mmmimtyl,mu‘ﬂwmﬂm@
5ur§i'q1'71'zgm ‘Lumm:ﬁm’?@qumﬂimmq@ Hin6l

wudn ATl aa it genotype

iy
¥ o o 12 2 ¥ 1=l
PUITnea ANNFerEnanwarA N aude 1
ANMNANAUT AL wananRIudndolnduise9u
nsAnElumyfign knockouts 81 MC5R WUFNHNG



ANMNAULUTNNNUENTTNRIEY MCER Fadns

msasaiutalulinNusias (Ussguies)

Table 2 Least square mean (mean +standard error) of indigenous chicken body weight.

Weight No. Body weight (g) P-value
(Weeks) AIA GIA GIG

0 220 32.701+0.393 33.012+0.320 32.115+0.426 0.244

1 220 61.687+0.951 61.482+0.784 60.161+1.027 0.494

2 220 107.677+1.938 106.930+1.597 105.01£2.101 0.637

3 220 154.926+3.338 157.911+2.749 149.08+3.642 0.156

4 220 226.1255.376 233.13624.479 220.48+5.853 0.217

5 220 319.647+7.296 374.93445.951 308.401+7.910 0.249

6 220 401.088+8.962 414.507+7.347 408.431+9.624 0.512

7 220 502.010+10.715 515.868+8.596 500.784+12.170 0.474

8 220 611.593+13.432 623.275+10.957 606.797+14.563 0.624

10 220 835.385+16.511 838.875+13.469 838.286+17.902 0.986

12 220 1108.861+20.208 1106.820+16.110 1104.704+21.347 0.990

14 220 1308.617+25.077 1318.605+19.731 1287.378+25.250 0.622

16 220 1522.317+28.979 1528.011+22.898 1514.020+28.383 0.929

20 220 1856.624+31.372 1894.087+25.642 1883.944+32.843 0.648

Table 3 Least square mean (mean +standard error) of indigenous chicken average daily gain (ADG).

Age No. ADG (g/d) P-value
(Weeks) AA GIA GIG
0-4 220 7.053+ 0.202 6.697+ 0.165 7.480+ 0.219 0.018*
4-8 220 14,390+ 0.414 13.116% 0.339 14.612+ 0.454 0.011*
8-12 220 18.066+ 0.488 16.447+ 0.395 18.320% 0.525 0.005*
12-16 220 15,573+ 0.606 13.681% 0.487 15.501% 0.639 0.020*
16-20 220 12,591 0.675 11.351% 0.520 13.497 0.700 0.043
20-24 220 10.317+ 0.980 10.293 0.775 10.153% 0.981 0.991
0-12 220 13.231% 0.307 12.172+ 0.249 13.656 0.331 0.001*
12-24 220 13.058+ 0.537 11.805¢ 0.442 13.300¢ 0.54 0.066
0-24 220 13.249¢ 0.415 12.197+ 0.342 13.689+ 0.448 0.020*
* P<0.05
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Table 4 Least square mean (mean +standard error) of indigenous chicken breast width.

Age No. Breast width (cm) P-value
(Weeks) AIA GIA G/G
8 220 4.122+0.040 4.122+0.033 4.117+0.044 0.996
12 220 5.040+0.042 4.990+0.033 4.987+0.044 0.591
16 220 5.810+0.045 5.780+0.036 5.817+0.044 0.781
20 220 6.238+0.050 6.347+0.041 6.235+0.053 0.136
24 220 6.527+0.061 6.440+0.048 6.401+0.062 0.326
Table 5 Least square mean (mean +standard error) indigenous chicken leg length.
Age No. Leg length (cm) P-value
(Weeks) AA GIA GIG
8 220 5.868+0.046 5.940+0.038 5.930+0.050 0.455
12 220 7.646+0.055 7.649+0.044 7.666+0.058 0.965
16 220 8.992+0.065 9.061+0.051 9.064+0.064 0.651
20 220 9.446+0.070 9.578+0.057 9.512+0.073 0.340
24 220 9.975+0.087 10.012+0.068 10.076+0.088 0.713

nalfinaAuEalng lunsMneueessas exocrine
gland uaznisanasaesiBunnslasiuluaumy (Chen
et al., 1997) AAUANNLNNIBILUEL MC5R qugﬁu
dquafangAnIsNAINANIF e N9AuER (Morgan
and Cone, 2006)lun13AnEANEULLTIRAEY
MC5R Tunymeinudnianudniusiunisazanlasiu
lusnannaetnelidadAnyn1eaia (Morgan et al,
2004)

aguan1snaaas
AINNNIANHIANAULL NI UG NITHTDY

g4 MC5R  lulnwwidies  wu single nucleotide
polymorphisms (SNPs) ‘lutidians 5 flanking region
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d‘l a @ o a a rd‘
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249 gnasaaauaNduLLlslifoe restriction
enzyme  Hin6l luliNudies a1 220 Fiv wudn
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a a A e A A | Ao o o
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Egg Production and Chick Production Cost of Indigenous

Chicken (Praduhangdum Chiang Mai 1) Raised in Battery Cages

° = 1 a 1 aa o o 2/
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Amnuay Leotaragul”, Chatri Prathum”, and Siripun MorathopZ/

Abstract: Data are collected from 360 heads of Praduhangdum Chiang Mai 1 breeding hens, generation 6,
being mated by artificial insemination and raised in single battery cages at Chiang Mai Livestock Breeding and
Research Center. The result from 1 year laying period revealed that total egg production from month 1 to 6 and
month 1 to 12 were 82.32 £ 21.90, 146.95 + 34.32 eggs/bird, respectively. Fertility, hatchability from fertile eggs
and hatchability from egg set were 82.74 + 2.96, 82.39 + 3.30 and 68.20 £ 3.85 %, respectively. Production cost
of 1 day old chicks from breeding hens at 6 and 12 months of laying period were 10.40 and 9.89 baht/bird,

respectively.

Keywords: Indigenous chicken, Praduhangdum , egg production, egg incubation, production cost
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"Livestock Breeding and Research Center, Sanpatong, Chiang Mai 50120, Thailand

Z’Poultry Development and Research Section, DLD, Bangkok 10400, Thailand
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Table 1 Means and standard deviations of monthly and cumulative egg production of Praduhangdum Chiang Mai 1 breeding hens.

Traits Month of laying
(eggs/bird) 1 2 3 4 5 6 7 8 9 10 11 12
Number of breeding hens (heads)’ 360 356 351 340 333 319 289 271 259 230 229 227
Monthly egg production
- Average 1587 1466 14.18 13.47 1243 1197 1119 1172 1167 1128 10.41 9.52
- SD 6.85 6.18 570 5.91 6.19 590 578 5.15 4.71 4.03 3.86 3.60
-CV 43.16 4216 40.19 43.88 49.79 4929 5165 4394 4036 3573 37.08 37.82
Cumulative egg production (eggs/bird)
- Average
-SD 15.87 3051 4465 58.07 7042 8232 93.60 10524 116.67 127.62 137.94 146.95
-CV 6.85 10.70 1290 1551 1880 2190 2457 26.35 28.76 29.50 31.61 34.32
43.16 35.03 28.82 26.62 26.62 26.50 2570 2427 2475 2249 22.61 23.45

*some breeding hens died or being culled during the experiment
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Table 2 Fertility and hatchability of Praduhangdum breeding hens (Means * SD).

Traits

Total/average

No. of observation (eggs)
Fertility (%)

Hatchability of fertile eggs (%)
Hatchability of egg set (%)

45,528
82.74 + 2.96
82.39 + 3.30
68.20 + 3.85

Table 3 Production cost of one day old Praduhangdum Chiang Mai 1 chicks.

Laying period of breeding hens

Cost items
1 - 6 months 1 - 12 months

Variable costs

Breeding cocks (40 heads) 8,000 8,000

Breeding hens (300 heads) 45,000 45,000

Feed for breeding cocks 11,560 23,120

Feed for breeding hens 61,590 123.180

Labor 30,000 60,000

Vaccines and parasiticides 755 1,510

Electricity 12,960 25,920

Equipment 280 560
Total variable costs 170,145 287,290
Fixed costs

Incubator 2,500 5,000

Housing 2,550 5,100
Total fixed costs 5,050 10,100
Total costs 175,195 297,390
Total chick production (heads) 16,840 30,065
Cost (baht/chick) 10.40 9.89

' Cost at October, 2009
Breeding cocks = 200 baht/bird, Breeding hens = 150 baht/bird
Breeding stock diets = 12.18 and 12.50 baht/kg
Incubator = 300,000 baht, Housing = 180,000 baht
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Nutritive Status and Blood Metabolites in Different Seasons

of Pony Horses in Lampang Province
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Suntorn Wittayakun", Charoen Saengdeeﬂ, Nirandorn Kong—ngeon” and Piyamas Tancharoenrat”

Abstract: The objective of the experiment was to evaluate feeding management, feed nutritive value, and blood
metabolites of pony horses in Lampang province in different seasons. It was found that feeding offered 1-3
times a day, composed of roughages on dry matter basis 3.95 kg or 1.2 percent of body weight. In addition
either dry or high moisture concentrate feed was fed 1.76 kg of dry matter or 0.53 percent of body weight daily.
The roughages were hay or green Pangola grass (Digitaria eriantha), green paragrass (Brachiaria mutica),
and green baby corn-top. Crude protein and crude fiber of roughages were similar (P>0.05) among the cool,
the summer and the rainy seasons. Paragrass in the cool and the rainy seasons as well as baby corn-top in the
cool season had crude protein content higher than 10 percent on dry matter basis (P<0.05). Other nutrients
were varied. The dry concentrate feed had the same amount of crude protein, crude fiber, calcium, and
phosphorus in all seasons (P>0.05). However calcium and phosphorus in the high moisture concentrate feed in
the rainy was higher than that in the summer (P<0.05). The roughage to concentrate ratio was approximately
2.24:1. Body weight of the horse the rainy season was not differ from that in the drought, i.e. 332.41 and 324.43
kg (P>0.05). No significant difference between seasons was found on blood glucose and blood urea (P>0.05).
Total protein in blood in the drought was lower than that in the rainy season (P<0.05) while blood electrolytes
including sodium and chloride were opposite. Seasons had no influence on potassium (P>0.05). A small

amount of ketone was found in urine.

Keywords: Feeding, nutrition, pony horse, Lampang, blood parameter
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Table 1 Characteristics of pony horse farms and feeding management.

ltems Mean
Pony horse per household, head 4.50+4.25

- Male horse, head 2.19+1.53

- Female horse, head 1.89+2.87
Body weight, kg 328.42+40.93
Feeding frequency, time/day 2.57+0.55
Roughage allowance, as fed basis

- kg/day 7.79+6.08

- % body weight 2.37
Roughage allowance, dry matter basis

- kg/day 3.95+2.10

- % body weight 1.20
Concentrate allowance, as fed basis

- kg/day 2.22+1.93

- % body weight 0.67
Concentrate allowance , dry matter basis

- kg/day 1.76+0.28

- % body weight 0.53
Roughage : concentrate ratio, dry matter basis 224 :1
Frequency of water consume, time/day 2.47+1.95
Volume of water consume, l/day 27.67+14.04

frantadliannualunnsauiin 1-10 afsse
Fuiaeanlisnniuas 247 Ak aeAstnRALALS
av 17.42 ansviTalssannuiuay 43 AR aenAfa9ny
Cheeke (1999) Fnen il augednns
PnALuaslszannl 30-45 AR

aflpuese1vnInenLi Wifluanmn sl
wnuwsinan (Digitaria eriantha) AN WARAUAZUITS
(mmﬁ' 2) WNUUAR (Brachiaria mutica) WAZHAA
drntnatingevgn (fnaef 3) UnFevnevenusing iulssiu
(crude protein) A1n9 10 wWedidudresinguieiay
fidlal (crude fiber) 49091 18 iwefidudvesinguii
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raselugluiauazdlen (19199 4)

v 1 dl v da, £ 4
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o = A o = =
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Table 2 Nutritive values of Pangola grass (Digitaria eriantha) in different seasons, % DM.

Items Cool Summer Rain P-value

Green Pangola grass

Dry Matter 34.52° 57.01° 50.36™ 0.0253
Crude protein 6.45 7.23 8.11 0.3213
Crude fiber 32.91 31.51 29.99 0.3469
Calcium 0.17° 0.59° 0.61° 0.0047
Phosphorus 0.26 0.17° 0.15° 0.0006
Gross energy, (Mcal/kg) 3614 3867 3743 0.4102
Pangola grass hay
Dry Matter 96.43° 87.99° 78.30° 0.0085
Crude protein 7.61 5.97 6.94 0.4275
Crude fiber 26.69 29.57 31.67 0.5493
Calcium 0.23° 1.05° 0.12° 0.0149
Phosphorus 0.09° 0.16° 0.01° 0.0003
Gross energy, (Mcal/kg) 3865° 3935 3785° 0.0065

*Means within row with unlike superscripts differ (P<0.05).

Table 3 Nutritive values of green para grass (Brachiaria mutica) and green baby corn top among seasons, % DM.

Items Cool Summer Rain P-value

Green para grass

Dry Matter 13.10° 38.9° 31.29% 0.1286
Crude protein 13.66° 6.53" 11.07%° 0.1106
Crude fiber 24.08 30.62 28.61 0.8332
Calcium 0.49° 0.74° 0.06° 0.003
Phosphorus 0.30° 0.06° 0.10° 0.0001
Gross energy, (Mcal/kg) 3563° 3788° 3784° 0.0051
Green baby corn top
Dry Matter 22.51 47.20 na 0.0521
Crude protein 11.52 9.90 na 0.4009
Crude fiber 27.08 24.79 na 0.3780
Calcium 0.39° 0.72° na 0.0040
Phosphorus 0.26 0.22 na 0.1531
Gross energy, (Mcal/kg) 4001 3997 na 0.9977

* Means within row with unlike superscripts differ (P<0.05). ™ Not available data.
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Table 4 Nutritive values of dry and high moisture concentrate in different seasons, % DM.

Items Cool Summer Rain P-value
Dry concentrate
Dry Matter 88.89 87.66 88.29 0.8276
Crude protein 10.37 9.73 10.95 0.5382
Crude fiber 14.61 18.68 16.76 0.0658
Calcium 243 245 2.12 0.3747
Phosphorus 0.63 0.67 0.62 0.1166
Gross energy, (Mcal/kg) 3522° 3818° 3902° 0.0001
High moisture concentrate
Dry Matter na 72.0 59.98 0.4984
Crude protein na 9.25 10.28 0.5927
Crude fiber na 20.15 24.08 0.3032
Calcium na 0.79° 1.92° 0.0096
Phosphorus na 0.44° 0.54 0.0050
Gross energy, (Mcal/kg) na 3843 3845 0.8491

* Means within row with unlike superscripts differ (P<0.05). ™
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Not available data.
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Table 5 Performances of pony horses and their metabolites in blood and urine between dry and wet periods.

ltems Dry period Wet period P-value
(Febuary-March) (June-July)
Body performances
Body weight, kg 324 .43 332.41 0.6162
Heart girth, cm 151.14 148.21 0.3473
Body length, cm 123.64° 131.14° 0.0017
Blood metabolites, mg/dl
Glucose 83.15 80.50 0.5541
Total protein 6.60° 7.40° 0.0002
Urea 17.35 16.95 0.7790
Blood electrolytes, mEg/I
- Sodium 140.05° 136.20° 0.0001
- Potassium 3.99 413 0.2307
- Chloride 107.60° 104.10° 0.0001
Metabolites in urine, mg/dl
Glucose negative negative na
Ketone 0.21 0.58 na
Protein 18.69 Negative-trace na

** Means within row with unlike superscripts differ (P<0.05).
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10-20 Naansusiam@ass (Blood and Studdert, 1995)
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