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AuMIWINLazidaliNudasiaesAleTalaansan

Carcass and Meat Quality of Thai Indigenous Chicken

Reared by Germinated Rice

auax Mae” FUAFY 95IUETTH WAz WuNns auau’

Tanom Tathong”, Santisook Worrawattanatam® and Panomkorn Lunlan”

Abstract: The aims of this research were to study on carcass quality and meat quality of Thai indigenous chicken
reared by germinated rice. The three group of chicken randomized initial weight between 460 - 540, 541 - 620
and 680 - 760 gram. The experimental design was randomized complete block design (RCBD). Seventy two
chickens with two treatments, three block and two replications was raising and fed with germinated rice, paddy
and water ad libitum. After feeding trail 84 days, they were slaughtered in order to determine carcass quality
and meat quality.

The result showed that the FCR of chicken supplementation with germinated rice was higher than that
of paddy grows (P<0.05) but ADG was similar (P>0.05). The dressing carcass percentage after 1 h p.m.
showed that chicken supplementation with germinated rice was lower than that of paddy grows (P<0.05). The
GABA value storage in breast meat of chicken with germinated rice was higher than that of paddy grows
(P<0.05). Meat quality in terms of shear force, water loss after storage, lightness, redness and yellowness of

breast meat and thigh meat were no difference among treatments (P>0.05).

Keywords: Carcass quality, meat quality, germinated rice
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o . “ Y X, . P R
unAnga: nsAn luafatidnglszasAiednmanninenuaza i nitlesed iniuilesiidesdoadnoulaen
sanlutgaeiautindsenn 460 - 540, 541 - 620 LAY 680 - 760 NFH INUHUNITNARBILLLLADNANYTAT
(randomized complete block design, RCBD) & 2 vigsuus 3 uden usazuaani 2 41 7| az 6 fa inaiaeslu

P ¥ 6 WM ia vy = P = H va ' & o L ° X
paniTudawnr i lnau Inalddrulaansan d1aulaen waztinazanalituednaaui (AD libitum) ianiaiaes
84 J14 AMNTUNHHUNTAADNINGN UATATUNIWLD

= ' A P - Y & A ! X A Ay e &
HANNIANEINLAN FCR aadlnfiuilasiiaessaadoulaanseaniaigeninlnnuidesniasssaadanlasn
(P<0.05) usl ADG HAnlndLAnaiu (P>0.05) iarnAnslasidusangundssin 1 4alus wudnlniuidesdn
wassaadaulaengendnaesdosdanlaansan (P<0.05) Bunuans GABA  Tuileenlnwilesfiiaassiae
drnulaansaniiAngandaesdaadoulaen (P<0.05) AwssdnRw ANNMsgIYRBLNAINNsSUT i uAIAYINAIN
| LA A X X X A SAX s e & o Xy 9 A A
ANALANUATANA AR anLailads TnnrasinNuH e easqad1anlaansaniudsssaad1aaniiAn

uansineiuas W IddadAryneadi@ (P>0.05)

AANATY: ATUNNEIN ALUNLIEE draifaensen

AN nudlaunadiulafidusigndnlimedlea (P<0.05) An
= A 1 o ] A’ |dal A
AMIUA WASY wavALsFANNiaaasliNwilea
dzl ldyl A a A 1 ldql A v o o
A lin il egueanmnsng luauun s Agendnlinwiaanag (P<0.05) muansl
flaqiiuiinsaesuuulassluliun Udsamuaaumnds d1qudensen (germinated rice) 1111

Ul ld N0 U 1IN UATNETTN TR LASLA TN drqulasnieinunszuaun1nn e nnea unIuNE A
% & - 1 = & Y o a0 v - =
d1qdaenvzeadatadiandaannise@uunnaantu Fratgnluundag mudniluinaenasiansamng
Y a o H Y X @ o f = A a a da a o
HesdwluATIAII9 BNHRINIALNETUATUIUNNNAY wu ANl lawmen Tsiv nea liFn FmRuT FmRua
d" o U £% o < a a o val dl % U [~ v A o v a
wennuudvpenuaaliansdiagiuasuna i 4a et Il lusand1aaen aznnline
FUUANNINTWES Tathong et al. (2009) 168 antazasiulniinisulaauuilamisdand tne

nnsAnmannnanuazaunitlainduieand  eulsdnnglumdadiafianisnenulieawdadnoGy
AMUAeeRENANEITNTINR INITENANNINEAINGIY 38N (malting) arsannslumdndinazgndeasanslil
(a8 INHAINIIUTINTAUATNUN BT uHAFNR ATNNTTUIBANINNTILAR AU ALl uansszLAn
] o o oo o | - PP pRp @ . .
awmzidauiuladnddandn wudn Tnvudeawadi Aflulamsan i luianaianas (oligosaccharide) uay

‘ﬁ’mﬁﬂLQSHﬁﬂ%ﬁJWQQﬂ’jﬂﬁWguLﬁ‘mLWﬂLfIEI (P<0.05) ﬁﬂma’?ﬁaqsﬁ(reducing sugar) TsAuneluuiadne
avflsznaumnaaiienn ieazinn Snuu dnans azgndeslinaraunsneziluuazullng iianns
Tasanszan uwds Wa uazme mﬂﬁmmﬁﬁﬁwﬁﬂ ATANANTANAVATYFNY ] 1T UNNNI2991T LA
UINNTWALHE (P<0.05) deAmulesiufiven (gamma-orazynol) niafsaa (tocopherol) nlalnsd
0 Wudn ean warduly veslifuideanaded 1A (tocotrienol) wazunuunaziludafiznuedn
Lﬂ@ﬁ;ﬁuﬁfggmdﬂﬁﬁmﬁmmei (P<0.05) dauiing (gamma-aminobutyric  acid) (als7inel,  2549) lu
atn Tnuu Tndne uds v uazeesadlifudloand  szwdnamissensesdnudendug na6  Audvin 48
A Lﬂ@ﬁ%uﬁf@qndﬂﬁﬁulﬂmmeﬁﬂ (P<0.05) @91 dlag ﬁmﬂ,ﬁu'%ummmammmmmmanqw%rw
aftnznnelludouaesdy uavdnldaesliiugle Fonm eillsiuii Bt usosas 5,55 - 12.74
LWﬂﬁﬁﬁWﬁﬂqqn'jﬂmwmﬁﬂ (P<0.05) ilaAmifl  T1Bunnureducing sugar W 15NN gamma-
o fiduinvinann nudn #u wazsn1d veqld oryzanol aduFatiay 47.64 - 985,51 1Funny alpha-
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AuMwanuasidalnvudasniassnaadialaansan

tocopherol NAUER8IAY 12.64 - 45.85 N139ann 1
y = v a -~ X
drafgnslunisinueyyagasii NI uLazTNIM
TdsRunenuludng na6  newsanwindudasay 8.289
NRIBNNAUSeEaY 9.043 1ANTUSaaY 8.34
(nigims, 2550) MeAnEluAfuidRgszasdiie
ANEDIANUANG NUBIADININEIN WATADUNINLD
|dljl A dl gl’ v ¥ A
gaalnnuiasniReasaedanlasnaan

28N15NARRY

dnsnaaasnldlunismeaasnseiiiiduln
WULHBIMITNBUAUFILA 460 - 760 NFN IIWELNNT
wmmumuuﬁﬂﬂmmyitﬁ (randomized
block design, RCBD) X 2 yi3us 3 LR8N uray
ufani 2 91 7] Az 6 59 PAINARINAE 3 5a A 3
o A = e Ao - = el
50 AD YITAWUAN 1 Af 1191aanIen NFALNLUAN 2

complete

Aa $1aulden udendl 3 u&en Ae TuiinGuduT 460
- 540, 541 - 620 WAz 680 - 760 NTN ANNANAUTIINNT
e 84 3 TaelrlEsudnonlaen draiwlaensen uay
vhataud (ad libitum) nelfannnistasslu
LLﬂmmﬁ'}ﬁﬁwmﬁ TuE RN SR EaAN1IT
mvluﬂ‘wn 154U Lw‘ﬂﬂﬂmmimmt,mu‘tm (ADG) ugz
ﬂivmwﬁmwmﬂﬂ@ﬂufa'mmﬂuma (FCR) anniu
mmammmm@um 8 T memﬂmmwaﬁfm
Lmy@mm‘wLu@mmﬁmﬁmmmﬁwm WaTEIEYNg
(2542) ﬂim@uﬁwmﬁmml,mﬁmm'm (shear force)
Tnetihdwienn uazasinn guNN 5 Fivetiesengy
mmm”lumiﬂmu@ MUY M@ﬂmuummmw
80 BaALTIALTEA mmugu%nmw:gnmu@umﬂ
P34 Thermocouple mn&uﬁﬁﬂ%ﬁuﬁqmmﬁﬁm
inan 2 Falis wasduiieliute Mians (core)
Lﬁfa‘*ﬂmmﬁum@uﬂﬂmq 1 uswes 1ldsating
Ussans 5 T Fnsdausianinuiie Ineleieq
wanerbratzler shear force ﬂuﬁﬂi‘ﬂuﬂ@

A28 AANANIN BN A LA eS Minolta
color meter Imﬂmﬁﬂﬁugmmmm%mmzﬁﬂuum
(basis of color/reflectance) AATN1TDDTUNLANOUE
9057099 N NETR siereaud e A luiRaades
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fnennsedunadresiielviatlugilues CIEAB viza L,

a*, b* Tnei
L*(Lightness) 81809 ANAIN9T89%
a*(Redness) M8 wnud@enlunawng

b*(Yellowness) e unuinFulLRdmaes
mﬁmmmmﬁgﬁﬂ agannnisugisiu (water
loss after storage) ﬂJﬂﬂLﬁ‘ﬂmNﬁ‘ﬁmwm Honickel
(1987) gnalnadnyde (2543) Aa viieen uazazlnn
gunn 5 Fiedesiangy undulviuis Fardwinide
anduieiledaedinfen wialdgeueauinelSlugidu
grunnd 4 99A A A WU 48 #alug arnthusinenn
@fmqqaﬁﬂﬁuﬁqLLé’Qbfqﬁwﬁmﬁ@ Anduefigusd
ANNNIQIYAenauLaT AT
NN9ILATIZIMNLTNNUENT GABA  (NFusia
100 n§N) 1 GC MS (Faulasan Herbert et  al.,
2000) ﬁﬁmﬂﬁﬁﬁmmmq Wszmalne) adm d1n
wauuiy Inanievindisenianiszudnaienlad
2 5in lFun GABA aminotransferase WaY succinate
semialdehyde dehydrogenate fi11419 O-ketoglutarate
1Az NADP' AUfENefifadn1siinmnssians GABA
d"mmnf]i@mﬁml,mﬁmmm 470 wlwwms n3n
@xﬁiumﬁmﬁlu‘] i glutamate  serine  glycine Y38
histidine liflkasan1531AZ nanns3iAszsiildas
IngLAeiUNNsIATEideLies GC MS  dusy
Fivaeinadnadnd 4andes wazdnaeen
n1satAseiteyani1aana tnesiansg
WRenFEnANULANANIANIRAE group tHest AT
284 Steel and Torrie (1980) Tnglilsunas SAS (1996)

NANNTANHLAZAIANTDINA

ATUNINTGIN
= A A A Y
nsAnwpunngn i ui asia s
daqidaaneanwazdnqilaan wudn ame1nas
waryiALineassadu (ADG) luuansA1eiun19ana
(P>0.05) am3n1sidaguatunsiduiile (FCR) A
-ljl v U A a 1 |dl dy v
wassaadialaansaniAngendnlnfiiasedag

d1911laan (P<0.05) HANWINFU 7.58 WAL 6.97



ANTANTINEAT 29(2): 99 - 105 (2556)

o . L X v Y L
ANNANAY TIRTNANIANNT ML AenganTulBun
o o " v A al @
Yaandsautasndndqlasnannnisuilaliwudn
Iy = ¥ A 9 o =2 o g wal
dnulasulliflusugaunadiosantiiues A lid e
TR UV UN AN WA N HNBNTLUIWNN 398N
(n359m3, 2550) wwlefidudaniniuiliasniassdan
% & P | X A - X Y
d1qdaansandAnindn i uiasiiaaamqe
d1qulaan (P<0.05) TaeilAWINAU 82.46 waz 85.74
o o ~ £ A v = o
ANNATAU (AN9197 1) Tl AN INALALNTLNISA LAy
AL (2546) 71817191 TN e Inef wlafidusann
Wiy 91.9 wefidus wetlanalluldifqdndaulaeni
1 o £ % [ dl o
Nz UNUNNManaznn lindsawlasul agliva
WlAN s asasaad1alaansaninaaenuly
= o o a a ldgl A = o val
Wenaduiuninas s inaesiivwiies 3l
s o Ao v A o A o
Lﬂmvﬁum’mwmm’m’mLﬂ@faﬂmiﬂwuwmmuqq
A1 dauifsunnuans GABA  lulilaanaadliiuiies
1 dljl |dy A dl dﬂl U v A =
WU91 Wieanaadlnnuiesiiasasaadiaulasnians
413 GABA  gundnlnwilesiiaesaadqilaen
(P<0.05) TAafANYINAD 11.01 WAy 2.32 nfura

AlanFu mNAaAU (A19199 1) Feanalulylfdman
¥ Al ° v a ~
dnaneunIseanazn A ANszuauNTda gLl
= Ao §va a o =
M AN asunasulliduansanmis
1217 GABA WNKNINTL 491 Kawabata et al.
(1999) $1ENNUINNATRINTLATNT 998N kazd19an
ueinladundiBunniens GABA  galuanmnsinyiu
ANH1IDAAB AR LA BN A lIANISI LS

AN

C e Xy X oa A

ANLINFANNY (shear force) e lnniladn
AENARELABNIEN WL ANLNAANIWEEANLAY
X - S v v & A |
Waazinnlinuiesdideasqadialaansanianly
wAnF19AU AN N atNAqad1aWAen (P>0.05)
WaandAwwingu 1.41 uaz 146 (Rlanfusamisg
WaazlnniAwingu 1,57 waz 2.06
ATanFuAaANTURLNAT)  ANNAAU (AN947 2)

VIURLNGT)

AN FdRAARAITTL Worrawattanatam et al. (2009)
181U AL A AR UTeean AN U asNUaas)

Table 1 Meat quality and GABA value in breast meat of indigenous chicken fed with germinated rice

Type of rice
Trait Sig
Germinated rice Paddy
Average daily grain (ADG) 5.24 5.28 ns
Feed conversion rate (FCR) 7.58 6.97 *
Dressing percentage (%) 82.46 85.74 *
GABA value storage in breast meat (mg/kg) 11.01 2.32 *
* Within the rows means bearing the same superscript differ significantly at P<0.05
"™ Within the rows means bearing the same superscript differ not significantly at #>0.05
Table 2 Breast meat quality and thigh meat quality of indigenous chicken fed with germinated rice
Type of rice
Meat quality Sig
Germinated rice Paddy
shear force (kg/cmz)
- breast meat 1.41 1.46 ns
- thigh meat 1.57 2.06 ns
Water loss after storage (%)
- breast meat 6.92 6.94 ns
- thigh meat 5.69 5.20 ns

"™ Within the rows means bearing the same superscript differ not significantly at £>0.05
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AunwEnuwasidalnvudasniasssiadalaansan

WAENATNATINTR IS Ind auAsnLN wudniieanli
wARAIWINAY 1.22 uazitlaan el ewingy 1.39
AlanFuAaANITURNAT)  WAAINNITANIN AT
WANFANNAN LEE9390U WAZARLE (2547) Aseanwanta
ARADULAZ INNLLH 29N AL AL UIRINA1NLHeDN
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ANRALLYINTL 369.0 LAY 480.0 NFNFABNAANTH LAY
WeagsInnNA1@ALINTY 470.0 WAT 639.0 NSNS
Faanfu Haldunsne waziuen (2549) na1997
ndnuiiaazwni A usafniaugandndniiiansn
(P<0.05) aaluldlgdiiaandluilen liAeaiinng
N19usntdn A e iR AN sauenansiiie
T N
pazldfiladleEaineany wazieu aann 1 iileand
ANLNARENUANNdIeas NN (Tanisad, 2529)
ANNsgEyIALIAINMSUTIEiL (water loss
T X 4 A% o o
after storage) e linullesiagesiedqasnaan
Wudn Anpangryidaniileanuazilaasinnln
- X % o P | \ o o !
NulleanaeedqadiasaniAnldunns1eiudula
N aadeafqadawlaen (P>0.05)  iiaanilaAn
Winfu 6.92 wax 6.94 aazTwniAwindy 5.69 wa
520 AMNANAU (AN9799 2) TaAANg L ALUNT
= yval v a o
Anulad A lnddeaiulaanssos wazane (2547)
waza9NInl UATANLY (2546) InanadNANIgLAe
UTTUINAFALIBINA N BB N LA NAHEeAE TN
Tdunnsneiy (P>0.05) anawlulddileant pH A

sz 6.8 - 7.0 asinlinnsgoyidaun ladesau
UANANRENADAAAAITU Worrawattanatam et al.
(2009) $1E9MUIAINTGEYIALUNANN U I LD
P X a4, X o
Wean ANl e UaesaeamINassNTn R laaudn
uAINUN Wud WeanlimAdHAIWNAL 7.94 uazitle
anlAwAEEwINAL 8.25 ANNANS

AMNINLLANIINENIN
ANAINEI19T89LHe (Lightness, L) 1A
¥ 4 dX s e ¥ ¥
Nudeaiasasaadnaaanian wudn Wesanuaziiie
azinnlinuidasniaessaadiqlaansanaanly
| o VXA - X o o & |

wanF AU lANWHasmasesqadaaanltsan
(P>0.05) LWiaanTA@ALWINAL 61.59 LAy 59.70 1iie
AN HANINTL 55.24 1Ay 52.70 AINAAU (AN979
= o aAa X Iy &
7 3) dnwscinatwdunanIaIndqlasnsanuay
drqulaeniBunnmesllsiudluesdlsznaundnag

. PR X4 dvs
lldenafadnrzaailalnnninisass Tanan s
a1NNITANHNERAARBITL 9990 WAZADLY (2547)
F1E9IUINATIANETN (L) 2e9ndnuiiiaanaadln
Wudlaaniangsnaii (1.3, 1.5 uay 1.8 Alaniu) dAn
ldumnsnaiy (P>0.05) uanannildaaanadasiy
Worrawattanatam et al. (2009) §1EN1UINANAIN

. X o4 A, -
ginaradiilean e Uaasasan N s 1R 1
Fadaumsnun wudn WeanlnmedRAwini 67.88
waztiaan liwARWINTL 68.57 AMNATML

Table 3 Meat texture quality of breast and thigh meat of indigenous chicken fed with germinated rice

Type of rice
Meat quality Sig
Germinated rice Paddy
Lightness (L*)
- breast meat 61.59 59.70 ns
- thigh meat 55.24 52.70 ns
Redness (a*)
- breast meat 2.16 2.51 ns
- thigh meat 10.31 11.68 ns
Yellowness (b*)
- breast meat 10.35 10.09 ns
- thigh meat 10.83 9.42 ns

" Within the rows means bearing the same superscript differ not significantly at P>0.05
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AAul AL IaILe (Redness, a*)

X a4 A o o A 1 X
Nudlaeniaeasasdiqilaanian wudiieanuaziile
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1 X A AKX s e & A '
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1 1 [~ al A dﬁl |d91 =
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Talalnadu (myoglobin) tee awinl¥nanuileanten
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AT Bunuans GABA luilaanaaqlinuiiesi

dy U U A ¥ A 1

WweNpngtnaaansanwazdalaan wudn dsunnd
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P = o T o A a o 1 a o
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Influence of Feeding Regimens on Goat Milk Yield and

Chemical Composition

gmal Aiudsacna’ guns Naanwsdlwema’ asuiesh Angns’ uag waed auUNs1e’

Supanee Danviriyakul”, Sumetee Kitﬁpongpysanz, Somkiat Seilsuth” and Nongyao Chantarajy

Abstract: The study was aimed to provide the information on goat farming status in Thailand. The effects of
nutritive values of feedstuffs and feeding regimens on milk production and quality were investigated under a
routine goat farming program in the Northern Central Region of Thailand, including Nontaburi, Pathumthani,
Singburi, Suphanburi, Saraburi, Lopburi, Ang-thong, Chainat, Phra Nakhon Si Ayutthaya provinces, and
Bangkok suburbs. Most commonly used feedstuffs for dairy goat farming were fresh pangola and paragrass,
corn stover and husk either fresh or silage as roughage. In addition, other feedstuffs such as dry pangola, rice
straw, pressed pineapple cake, and fresh Leucaena leucocephala may be fed or allowed free grazing on fresh
forages depending on their availability. Fresh pangola contained higher DM (31.72%) and lower CP (6.94%)
than those obtained from paragrass (18.52 - 22.05 and 11.62 - 20.82%, respectively). Corn stover silage had
more CP (8.48%) but less ADF and NDF than corn husk silage. Both soy bran and soy hull were also used to
provide energy and CP for dairy goats. Compared to other sources of feed concentrate, soy hull which
contained a considerable amount of CP, ADF and NDF at 16.81, 45.95, and 60.88% DM, respectively, could be
served both as a source of protein and fiber. The amount of DM from roughage were used in the range of 22 to
86% with the corresponding DM, CP, EE, CF, NDF, ADF, and NFC of 4.00 - 5.84% BW, 10.50 - 20.35% DMI,
1.26 - 3.78% DMI, 21.70 - 29.42% DMI, 34.31 - 40.04% DMI, 51.50 - 68.55% DM, and 14.05 - 20.00%,
respectively. No significant effects of DM on the chemical composition of milk were observed. The chemical
composition containing fat, protein, lactose, ash, TS, and MSNF showed the values in the ranges of 3.05 - 4.27,
2.96-3.70,4.39 - 4.86, 0.71 - 0.85, 11.60 - 13.28 and 8.33 - 9.18%, respectively. Goats supplied with 40 - 50%
of roughage DM produced the highest milk yield at 1.33 +0.32 kg/hd/day. However no trend in the change of

milk yield was observed among those roughage DM levels.

Keywords: Feeding regimens, feed nutrition, yield, goat milk chemical composition
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Table 1 Chemical composition of dairy goat feedstuffs

Feed Type DM CP Ash EE CF NDF ADF NFC
(%) < % DM >
Roughage
Fresh grass
Pangola-(FG-1) 31.72 6.94 9.53 2.71 32.71 65.98  46.80 14.84
Paragrass-1-(FG-2) 18.52 11.62 10.80 1.08 3228 68.16  43.00 8.34
Paragrass-2-(FG3) 22.05 20.82 14.30 2.53 26.45 54.96 39.77 7.39
Dry grass (pangola) 89.46 3.21 5.00 0.80 31.30 70.34 4273  20.65
Corn stover silage 23.92 8.48 5.91 1.25 3260 65.38 39.84 18.98
Corn husk silage 29.25 5.50 3.44 0.35 32.39 81.16  41.01 9.55
Concentrate
Soy hull 89.92 16.81 4.96 3.80 33.01 60.88  45.95 13.55
Mungbean seed (broken) 88.58 28.28 3.70 6.39 5.58 32.24 15.12 29.39
Vermicelli residue 22.26 15.52 2.18 0.32 22.69  49.30 31.82 32.68
Soymilk residue 19.27 31.05 3.43 9.33 14.85 29.98 25.68 26.21
Brewer’s residue 22.84 32.56 3.38 4.13 15.45 56.98  41.89 2.95
Commercial feed 90.74 19.41 8.77 3.91 10.40 34.44  23.10 33.47
Note: FG-1  =Pangola FG-2 = Paragrass-1 FG-3 = Paragrass-2
DM = Dry matter CP = Crude protein EE = Ether extract
NFC = Non fibrous carbohydrate CF = Crude fiber ADF = Acid detergent fiber
NDF = Neutral detergent fiber
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Table 2 Chemical composition of goat milk

Attributes Farm milk Milk from individual goat
Specific gravity 1.029 £0.002 1.030 £0.001
Protein (%) 3.29 +0.58 3.30 £0.74
Fat (%) 4.12 +0.81 4.11+1.13
Ash (%) 0.84 +0.06 0.83 £0.09
Lactose (%) 4.62 +0.20 4.64 £0.45
Total solids (%) 12.87 £1.27 12.88 £1.70
Milk Solid Not Fat (%) 8.75 +0.61 8.77 £0.80
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Table 3 Effect of feeding regimens on the milk yield and chemical composition

Roughage DM (%)

ltems 20-30 31-40 41-50 51-60 61-70 71-80 81-90
255742.87 33.87£3.49 47.7621.61 53.03:3.28 64.20:2.24 76.78+2.28 84.93+0.93
DMI™, %BW 5841246  532:1.91  561:3.93 4643162  4.07#1.25  4.00%1.41 5.35+2.99
Nutrients based on feed intake dry matter (%DMI)
-CP 20.35¢4.51° 14.83+1.79% 16.54+3.83° 14.8143.05° 12.31#4.12"° 11.59+1.64°  10.50+1.94°
-EE™ 3.78+1.60  2.29+0.48  2.73:1.39  2.26%1.03  2.25+1.49  2.6120.74 1.26£0.50
-CF 21.70+5.10" 28.39+3.57” 25.63+2.67° 26.90+2.21% 26.97+1.74° 28.33+1.55™  29.42+0.73°
-NDF 34.31+3.36" 40.04+3.11° 38.17:2.42° 38.5642.61° 37.67+1.58° 38.72+154°  39.77+0.79°
-ADF 51.50+4.87° 58.97+3.97° 57.5045.27° 59.75£3.98° 61.327.28" 63.3126.09"  68.55t5.01°
-NFC™ 20.00£1.39 18.71#3.04 17.72+4.49 17.85+4.57 18.47+3.87 17.19+3.16 14.05+5.02
Nutrients based on body weight (%BW)
-CP 1.2520.7°  0.800.38° 0.88:0.56" 0.68:0.24° 0.49:0.17°  0.46:0.15" 0.56+0.31°
-EE™ 0.24+0.17  0.13:0.07  0.15:0.10  0.11#0.08  0.09£0.04  0.11%0.04 0.08+0.08
-CF™ 1.1920.33  1.48+0.42  1.41:091  1.24:039  1.10:0.36  1.13%0.39 1.57+0.86
-NDF" 1.95£0.70  2.1120.69  2.12¢1.43  1.77+0.53 1543050  1.55%0.55 2.12+1.18
-ADF™ 2.94+1.07  3.13+1.10  325:2.31  2.75:0.86  2.50+0.83  2.52+0.92 3.60+1.95
-NFC"™ 1152044  0.98+0.37  1.05:0.85  0.86:0.47  0.76:0.31  0.70%0.27 0.79+0.53
Milk Yield, kghdiday 0.86+0.23°  0.930.23°  1.330.32° 1.04+0.31®  0.95:0.26°  1.09£0.22" 0.84+0.38°
Milk Composition
-Fat”™, % 3.85:0.88  3.05:0.88  3.45:1.52  381:0.55 3.60:1.36  3.07£1.22 4.27+0.97
-Protein™, % 3.47+0.33  3.70:0.79  3.2410.74  3.5410.56  2.96£0.65  3.190.77 3.47:0.71
-Lactose™ %  4.86:0.76  4.39+0.44  4.52+0.56  4.68+0.57  4.63:t0.87  4.58+0.63 4.83+0.59
-Ash™, % 0.85:0.08  0.82+0.10  0.78#0.10  0.80£0.08  0.74#0.06  0.76+0.10 0.71+0.07
Total solids™, % 13.03£0.90  11.96£0.92  11.99+2.05 12.83+1.02 11.93:1.42  11.60+1.90 13.28+1.86
-MSNF™, % 9.18+0.37  8.91+1.19  854%1.14  9.024¢0.90  8.33x1.45  8.53:1.00 9.01+1.06

*Means with different letters within the same row are significantly different (P<0.05)

"™ Means are not significantly different (P>0.05)
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Nutritive Value and Optimum Level of Corn Dust from Seed

Milling Process in Beef Cattle Feed

gonius loefud” uaz Tom Sindn”

Surapun Chairinkum” and Choke Mikled”
Abstract: The study was conducted in 4 experimental trials. Experiment 1 studied the nutritive value of corn dust
and 4 concentrate diets containing corn dust at 0, 20, 40 and 60%, respectively (16% CP on DM basis), it was
found that corn dust consisted 88.13% DM and had nutrients on DM basis as follows: 10.93% CP, 12.52% CF,
4.59% EE, 3.54% Ash, 57.79% NDF, 15.26% ADF, and 7.86% ADL. Moreover, DM, EE and ADL decreased
significantly (P<0.05) while NDF increased significantly (P<0.05) when the levels of corn dust in the diets
increased. Experiment 2 studied the degradation of dry matter in the rumen by using Nylon bag technique. It
was found that when the levels of corn dust in the diets increased, the degradation of dry matter tended to
increase. Experiment 3 evaluated the digestibility and the energy value of the diets by using the Hohenheim gas
production technique. It was found that at 40% of corn dust, GP,, and OMD were the lowest (P<0.05). In
addition, when the levels of corn dust in the diets increased, ME decreased significantly (P<0.05). Experiment 4
studied on the performance and the production costs of 16 heads Brahman x native crossbred bulls with the
initial weight about 150 kg. The animals were randomly allotted according to the Complete Randomized Design
(CRD) into 4 treatment groups. They were fed with rice straw as a roughage and supplemented with one of the
concentrate diets containing 0, 20, 40 or 60% of corn dust at 1.25% of body weight for 90 days. The result
revealed that the increased levels of corn dust had no effect (P>0.05) on ADG (0.21, 0.21, 0.20 and 0.23 kg,
respectively), FCR (18.49, 19.10, 20.00 and 17.61 respectively), and daily dry matter intake (2.70, 2.75, 2.72 and
2.70% of body weight, respectively), but feed cost per weight gain (FCG = 67.32,60.18, 51.69 and 38.09 baht,
respectively) decreased significantly (P<0.05). It was suggested that corn dust could be used in the

concentrate of diet for beef cattle as high as 60% which can reduce the production cost.

Keywords: Corn dust, corn milling by-products, beef cattle diet
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v Department of Animal and Aquatic Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Experimental diets containg different levels of corn dust

Substitution levels of corn dust in concentrate (%)

Ingredient (kg)

0 20 40 60
Soybean meal 6.9 6.9 6.9 6.9
Rice hull 39.0 33.0 27.0 21.0
Ground corn 32.0 23.0 14.0 5.0
Fine rice bran 19.0 14.0 9.0 4.0
Corn dust” 0.0 20.0 40.0 60.0
Urea 1.0 1.0 1.0 1.0
Dicalcium phosphate 1.0 1.0 1.0 1.0
Salt 1.0 1.0 1.0 1.0
Sulfur powder 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0
Crude protein (from the calculation, %) 16.0 16.0 16.0 16.0

1/By product from corn seed milling process composed of glum (bee’s wing), tip cap, hull, germ, starch, broken seed, and cob
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Table 2 Chemical composition of corn dust and concentrate containing different levels of corn dust

(% DM)
Substitution levels of corn dust in concentrate (%)
Items Corn dust

0 20 40 60
Dry matter (DM) 88.13+0.01  88.75°+0.14 88.59°+0.01 88.46™ +0.03 88.20° +0.17
Crude protein (CP) 10.93#0.20 1645020 16.46+0.10  16.50 +0.20  16.55 +0.27
Crude fiber (CF) 12.52+0.92  14.3940.31  14.23+0.30  14.40+0.10  15.00 +1.01
Ether extract (EE) 4.59 £0.49 7.71°20.03  7.21°20.15 6.23°£0.56  5.22° +0.20
Total ash 3.54 +0.60 9.90+0.45 8.86 +0.09 8.22+0.02 8.53 +0.71
Neutral detergent fiber (NDF) 57.79+1.44  3952°+053 47.21°+1.99 50.18” +1.18 54.53°+2.90
Acid detergent fiber (ADF) 1526 +2.14  27.57 #1.31  26.33+1.43  24.89+0.12  23.60 0.01
Acid detergent lignin (ADL) 7.86+0.01  7.72°+029  818°+0.14  7.36™+0.12  7.05"+0.09
Organic matter (OM) 96.46 90.10 91.14 91.78 91.47
Nitrogen free extract (NFE) 68.42 51.55 53.24 54.66 54.70
Cell content 45.47 60.48 52.79 49.82 45.47
Hemicellulose 30.93 11.95 20.88 25.29 30.93
Cellulose 16.54 19.85 18.15 17.52 16.54

abc

The different letters in the same row are statistically significant different (P<0.05)

Table 3 Ruminal degradation parameters of dry matter of corn dust and concentrate containing different

levels of corn dust

Substitution levels of corn dust in concentrate (%)

ltems Corn dust
20 40 60
Immediately soluble part (a) 48.20 41.15 42.42 42.36 44 .95
Insoluble fermentable material (b) 45.31 34.85 43.28 42.35 47 .51
Degradation rate (c) 0.02 0.04 0.02 0.03 0.02
Washing loss (A) 4519 35.96 38.08 40.11 41.74
Degradability of water insoluble (B) 48.32 40.04 47.62 44.60 50.72
Potential degradability (A+B) 93.51 76.00 85.70 84.71 92.46
Effective degradability at 0.05 fraction/hour 59.40 56.40 56.80 57.00 57.60

(ED

0.05)
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Table 4 Gas production, organic matter digestibility, metabolizable energy and net energy for lactation

of corn dust and concentrate containing different levels of corn dust

Substitution levels of corn dust in concentrate (%)

ltems Corn dust
0 20 40 60
Gas production (GP,,; ml) 50.79 +0.83 43.92°+0.28 44.30°+0.57 42.76°+0.51 44.52° +0.64
Organic matter digestibility (OMD; %) 66.89 +0.83 64.46° +0.28 64.63°+0.57 63.02° +0.51 64.92° +0.64
Metabolizable energy (ME; MJ/kg DM) ~ 10.67 +0.13 10.23°+0.04 10.26°+0.09  9.86°+0.08  9.91°#0.10
Net energy for lactation (NEL; MJ/kg DM) ~ 6.51 0.10  6.11°+0.03  6.14°+0.07 5.87°+0.06  5.92" +0.07

** The different letters in the same row are statistically significant different (P<0.05)

Table 5 Performance of beef cattle fed with concentrate containing different levels of corn dust for 90

days (n=4)
Substitution levels of corn dust in concentrate (%)
ftems 0 20 40 60
- Initial weight (kg) 144.03 +8.71 146.15 £18.02 145.00 £9.48 150.85 +22.64
- Final weight (kg) 163.15 +£7.60 165.00 £18.29 163.05 £10.76 171.55 £23.77
- Weight gain (kg) 19.13 £2.64 18.85 £1.17 18.05 £3.13 20.70 £1.24
- Average daily intake (kg DM) 3.88 £0.16 4.00 +0.21 3.95 +0.27 4.06 +0.41
- Average daily gain; ADG (kg) 0.21 £0.03 0.21 £0.01 0.20 +0.03 0.23 +0.01
- Feed conversion ratio; FCR 18.49 +2.08 19.10 £0.76 20.00 £2.52 17.61 £0.85
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Table 6 Feed intake and production cost of beef cattle fed with concentrate containing different levels of

corn dust for 90 days (n=4)

Substitution levels of corn dust in concentrate (%)

Items
0 20 40 60
- Cost of experimental feed (baht/kg)* 7.95 6.68 541 415
- Cost of experimental feed on dry matter 8.95 7.54 6.12 4.71
(baht /kg)
- Cost of rice straw on dry matter (baht /kg) 0.57 0.57 0.57 0.57
- Concentrate intake (kg DM/day) 1.43 £0.16 1.48 £0.14 1.46 £0.26 1.57 £0.27
- Rice straw intake (kg DM/day) 2.45+0.10 2.51 £0.11 2.49 £0.08 2.49 +0.17
- Total dry matter intake (kg/day) 3.88 £0.16 4.00 +0.21 3.95 +0.27 4.06 +0.41
- Daily dry matter intake (% of BW) 2.70 £0.20 2.75 +0.23 2.72 +0.16 2.70 £0.14
- Protein intake (kg DM/day) 0.33 £0.02 0.34 £0.02 0.34 £0.04 0.36 +0.05
- Feed cost per weight gain; FCG (baht) 67.32°+3.07 60.18°+2.30 51.69°+2.50 38.09° +3.54

abed

*

The different letters in the same row are statistically significant different (P<0.05)

Reference cost (bath/kg) of raw feed ingredient at 1 May 2011; rice straw 0.50, soybean meal 13.20, rice hull 4.00,

ground corn 10.00, fine rice bran 10.20, urea 14.60, dicalcium phosphate 9.50, salt 4.50, sulfur powder 30.00 ,and corn

dust 2.00
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Discriminant Analysis for Classifying Farm Size Based on

Farm Management Variables
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On-uma Thong/or”, Supawadee Manatrinon”” and Anan Chaokaur”

Abstract: The aim of this study was to survey the background information of 120 dairy cattle farmers in the
South-Central area. The information of individual farm managements was collected by interview schedule during
4 to 17 March, 2011. Discriminant analysis with proportional priors was used to analyze the effect of farm
managements on the size of farms including small, medium and large farm sizes depend on the number of
milking cows (n) within farms including n<15 (8 farms), 15sn<30 (54 farms) and n230 (58 farms), respectively.
Eight variables based on farm managements were analyzed and found that 7 variables including sex of farmer,
age of farmer, number of family members, time duration to be the member of cooperation, blood level of
Holstein Friesian, the amount of concentrate feed and the amount of roughage were significantly different
(P<0.20) while percentage of concentrate feed was not significantly different (P = 0.225). The discriminant
analysis with proportional priors was used to classify farms into the group of 3 different farm sized based on 8
variables. The result showed that the predictive discriminant model has ability to classify farms in to the
corrected group (P<0.20) with Wilks'Lambda = 0.697, chi-qquare = 37.378, df = 20, P = 0.011 and canonical
correlation = 0.465. The highest values of standardized canonical discriminant function coefficient were blood
level of Holstein Friesian (0.836), the amount of concentrate feed (0.622), percentage of concentrate feed
(0.462), number of family members (0.450), age of farmer (0.304), time duration to be the member of
cooperation (0.279), sex of farmer (0.158) and the amount of roughage (0.158), respectively. The
misclassification of the predictive discriminant model was 39.6%. The result showed that the most of cattles in
the farms were less than or equal to 87.5% of Holstein blood. It might be that cattles with less than 87.5% of

Holste Friesian blood suitable to survive in the environment in the South-Central Area.

Keywords: Dairy cattle, farm size, farm management, prediction, discriminant analysis
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Table 1 Detail of variables

Variables

Detail

Discontinuous variables*

M N~

Sex of farmer
Age of farmer
Number of family members

Time duration to be the

member of cooperation

5. Blood level of Holstein Friesian

Continuous variables

6. Amount of concentrate feed
7. Amount of roughage

8. Percentage of concentrate

feed

2 groups (male and female)

3 groups (21 - 30 years, 31 - 40 years and > 40 years)
2 groups (< 5 persons and > 5 persons)
(

2 groups (< 5 years and > 5 years)
3 groups (< 87.5%, = 87.5% and > 87.5%)
The average amount of concentrate feed (kg/cow/day)

The average amount of roughage (kg/cow/day)

Ratio between amount of concentrate feed (%) and roughage (%)

* Discontinuous variables are dummy variables (0=no and 1=yes)
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Table 2 Data information of each variable based on small, medium and large farm sizes

Variables Farm sizes P-Value
Small Medium Large

1. Sex of farmer (%) 0.199
- female 37.5 32.7 19.0
- male 62.5 67.3 81.0

2. Age of farmer (%) 0.120
-21-30 years 0 14.8 3.4
- 31 -40 years 37.5 14.8 22.4
->40 years 62.5 70.4 741

3. Number of family members (%) 0.114
- < 5 persons 75.0 51.9 39.3
- > 5 persons 25.0 48.1 60.7

4. Time duration to be the member of 0.118
cooperation (%)
- <5years 37.5 16.7 10.3
->5 years 62.5 83.3 89.7

5. Amount of concentrate feed 3.11+£1.47 4.07 £2.10 6.00£4.69 0.008
(mean £S.D.; kg/cow/day)

6. Amount of roughage 20.32 £16.55 36.56+46.47 54.91 £57.62 0.068
(mean £S.D.; kg/cow/day)

7. Percentage of concentrate feed 20.03£17.67 22.03 £19.98 16.29+14.83 0.225
(mean+S.D.)

8. Blood level of Holstein Friesian (%) 0.060
- < 87.5% 75.0 75.5 62.1
-=87.5% 25.0 13.2 34.5
->87.5% 0 11.3 3.4

2t W s AMTNANKANIINARALIANNLANGINY
mﬂqﬁwﬁwwé’ﬂu%@g@ﬁugﬁummLm:rmm‘ ilaqe
N9AUaTLazilada ez A unanlana s fy
AN Tanasuazaalg (19 2) Tneld
fanagaulasaunafduiudouladangy uazso
nogauien AuiuFudsdeiiios \NauYNEa
wlsiiavuanunanlunislduanaauuansneszudng
NANNIFHIUIALEN TUIANAN UATIWIA YR BaNATN
AulfadeldadAnyn1eada (P<0.20) anidusiauls
wafidusianngd (P=0.225)
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sduuugNMsIUUNNG N

vidulauianun 8 faus (mmﬁ' 2) 11
aFNaNNT NI WUNNGUANNTUIANATY (Faus
Au) tmeld DA with proportional priors lsaunng
Fisher's linear discriminant functions &1%5LA4N
NANANFUNFNIUIALEN TUIANANUATIWIA TR F9
LanIEazBnlumeT 3 TeransagaLAIN
WMHNZANT993LILLLANNIRUBNNGN WLFANNI9H
ArNAINIsD lunnsauunngu i faaan P<0.20
(Wilks'Lambda = 0.697, Chi-Square = 37.378, df =20,
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P=0.011, Canonical Correlation = 0.465) WaLANA

Standardized Canonical Discriminant  Function
Coefficient aqu/ldandautlsidiruiinluntss uun
494AVIONBNINAQIGATLNANAIALAG TTALLRDA
Tawuglaaalnuinsidew (0.836) Usunmuaiuisdu
(0.622) Wlafidusa1unsdy  (0.462) ARIAGNITN
AIALIATY (0.450) 21EBNNHAITNT (0.304) T28IZIA
naflugn@nannsal (0.279) uazgavineAanATes
inemsnsuUSune M sMENLd i 2 fauds azdl

Pminlunisanwunwindulasdtiminlunisaiwun

Wiy 0.158 dlasiannsa¥ienanszndng
Discriminant function | U Discriminant function 11 ‘&1
WS 1
N@miﬁ‘iﬂ,mﬂmjmwudﬁmwﬁmwmmﬁ'
Lﬁﬂ%u@ﬁﬂﬂﬁﬂ%@uﬂﬂi’%ﬁLLuﬂﬂ@:NIuﬂ@:NWW§N”ﬂW]®
wan ngusuIuIANan uazngunnfuawalug) J
AN 75, 44.9 uaz 29.6 WefiFus U sy 3
TpgaNuAINLIFREaZANRANAT A TUN1TAWUN

NNWNAL 39.6 lefidus

Table 3 Discriminant function coefficient in order to separate three groups of farm sizes

Group of medium

Variables Group of small farms Group of large farms
farms
Intercept -16.461 -11.216 -12.756
1. Sex of farmer 1.059 1.070 1.441
2. Age of farmer
- dummy group: 21 - 30 years 0.274 3.397 2.234
- dummy group: 31 - 40 years 3.548 2.504 3.208
3. Number of family members 3.849 2.773 2.054
4. Time duration to be the member 5.137 2177 1.993
of cooperation
5. Amount of concentrate feed -0.094 0.016 0.171
6. Amount of roughage 0.043 0.043 0.047
7. Percentage of concentrate feed 0.166 0.139 0.112
8. Blood level of Holstein Friesian
- dummy group: < 87.5% 16.820 15.166 16.337
- dummy group: = 87.5% 17.315 14.477 16.289
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Figure 1 Classification of farm into any groups of farms based on discriminant function analysis with

proportional priors (1 = group of small farms, 2 = group of medium farms and 3 = group of large

farms)
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Growth Performance Comparison of Nile tilapia Strains for

Culture in Payo Province
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Kednapat Sriphairoj”’ 2/, Rungkan Klahan”, Pongnarin Mekkhuntod” and Thongyoo outlert”

Abstract: This study aimed to assess growth performance of three strains Nile tilapia (Chitralada 1, Chitralada 3
and Red tilapia) cultured in low temperature area. The experiment was conducted between December 2011 -
April 2012, average temperature throughout the experiment ranged from 19 - 25 degreecelcius. Completely
randomized design was used, fish of each strain (average initial weight ranged from 27.5 to 39.7 g) were
randomly stocked in nine cages (12.6 ma), at a stocking density of 24 fish/m’. The fish were fed twice a day with
28 - 30% protein commercially available feed. Results showed that the average daily gain (ADG) of Chitralada 1,
Chitralada 3 and Red tilapia were 0.87 £0.07, 1.37 £0.13 and 1.66 +0.05 g/day, respectively. ADG of Red tilapia
was the highest (P<0.05). Specific growth rate (SGR) of Chitralada 1, Chitralada 3 and Red tilapia were 1.30
+0.06, 1.35 +£0.11 and 1.58 £0.14%/day, respectively. SGR of Chitralada strain was significantly lower than red
tilapia (P<0.05). Feed conversion ratio (FCR) of Chitralada 1, Chitralada 3 and Red tilapia were 0.87 +0.08, 0.60
+0.07 and 0.52 +0.04, respectively. FCR of Red tilapia and Chitralada 3 strain were the lowest (P<0.05). Survival

rate of three strains ranged from 94.22 to 96.11% which was no singnificantly different among fish group.

Keywords: Nile tilapia, growth, low temperature
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WHLNNINAABNLLLENANYIR] (CRD) BealanlunssFamunm 3.5 x 2.4 x 1.5 1A 51191 9 nevda dnaans 24
fasiagnuieiues Wawns 25 - 30 iwefidus Wsfiuduas 2 p5a Lﬁ'aéuqmmmmmwudﬁﬁmﬁﬂﬁLﬁ'u%maﬁ'ﬂ
sadu (average daily gain; ADG) aa9taniiaansani 1 Uantiaansani 3 wazdantiaias winfdu 0.87 +0.07, 1.37
+0.13 Uaz 1.66 +0.05 NFNFBTU MINAFL Tmﬂﬂmﬁ@LLmﬁﬁmﬁﬂLﬁu%umﬁwi@f?umnﬁzgm gngniaaseyiiuin
RN (specific growth rate; SGR) aastlaniaamsan 1 Uanilaamsann 3 uazilanilawns winfdu 1.30 £0.06,
1.35+0.11 uaz 1.58 +0.14 weffusisieu maudiu dardladnsanms 2 aneug AamsnnsesnRulnamiy
ﬁ'i'fmdwﬂmﬁ@Lm\‘imjwﬁﬁmﬁwﬁmmmaﬁ (P<0.05) Andmsnnailasuevnadusnwin (feed conversion ratio:
FCR) 224tlaniiaansant 1 Uanilaansani 3 uarianiauns winfu 0.87 £0.08, 0.60 +0.07 uay 0.52 +0.04
ANANFL Samnsasamnaiuinviinaeslarilaus uaztlariainsann 3 ﬁm[ﬁ'ﬁﬁqm (P<0.05) 8515190/
mmﬂmﬁqmmwﬁuﬁﬁﬂ'mgjﬁwdw 9422 - 96.11 wefifus Gednmsantaclanic 3 aneug iAo
WANFANNAUNNAD A

AdIAty: Ualla naseuinin goumgiisn

ANUN tadad1Aydedinasanandanannnig

WNZIAENARTIENTL WONAINATUNINUN 8IU1T LAY

LR - o o . . K g o ¢ o o oo
niswaziaesdnsunidufanssuifd  nedanisszndemaidsauds Augnssudnilutladed
pudrAyunwiuatauluiaqiiu luntasdie  drdnysenisuilandnasteninsdenandndmndun

NAARNILAR ST nassm AT nanae Uan r?hﬂmﬁ;‘ﬁﬂ@'rﬁ@ﬁq”lﬁ%‘umiﬂ%uﬂgqﬁuﬁ:umﬁmm
AednidudnfiAsiiililondnrtunnlulmdlng aeiugedeseiles ieliliUaniad iuandngs
Tnetuieund 2547 udusndiunnuandauay UWAZADINNA ?ﬁlqmﬂﬁuﬁﬂmﬁ@ﬁiﬁumiﬁmmLm:
Haﬁ'qma‘mamﬂ@qﬁﬁmsﬂuﬁuﬁwﬁwmﬂ?xmm T Lgmﬁuﬁﬂﬂuﬂixmm”lmﬂﬁ@fvgﬁuﬁ@fgﬂs:mm 5 dnel
12550  1Bunnmananlatiaa Nz Wug (NeYnssns uazAne, 2551) mm’fuﬁ:m:mﬁmﬁ
Unnnugeda 213,812 fiu Asiilugarindn 5,000 and@aeiuiall ldud Uanlieamsam 1 danila
AMULM (NguARBLAZILATIAnANTUsTaN, 2550) ansann 3 wazlanfiaune (@nWmUILaTENENen
ﬁqﬁﬁmmﬂﬂmﬁ@ﬁ@mmﬁﬁﬁmmmm%’m?“um? walulaEinngilszas, 2549; Pongthana et al, 2010)
WZEE LLm@mmWﬁ:@Lﬂuﬁﬁﬂmm@uﬁm ARa  aeWuganIan 1 Hutlanilafiimunmnaniaiila
‘lﬁﬂmﬁ@ﬁmmzﬁﬁﬁzquLmﬂ:@ﬁmﬂuﬁuﬁwﬁmq mmﬁuﬁ%«ﬁmﬁL’gﬂ\ﬂuwsxﬁwﬁﬂ%mmmﬂuﬁqufﬁq
Uszinalng (Rywasow uazanse, 2551) Auduluam HAEN9ARAUg ”Lﬁﬂmﬁ'ﬁﬁmmmm’%mlﬁuimﬁﬂdﬁ
mewiledaniafidadudndinfinensnaiusideeiu aneiugianL sz 22 wefidud areiugansand 3
wnn Psanounandatull 2550 sz 40000 . AedanfladléFuniswmuiuiaindanila GIFT

(NGATELAZAATTATANILTZHN, 2550) UANANT (genetically improved farmed tilapia) A28REnN19AA
danfladuiudaniienvilnaningaluan  Wug lnaddnwusdulszaniugheiodn ewan
Aawitiasae WiuldannFuinianusaaniszlnan wazlnsa @ dnwWmuinazaanamnalulaginig

wilwdewmdndesludieeurianendsgede 40 dusle  dszng, 2549) AwmFudanlaunaiugnuansendng
T (il uazanly, 2545) tanila Oreochromis  niloticus — wartaiuneLneA
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Oreochromis mossambicus (McAndrew, 1981) i1
ﬂmﬁ@%ﬂmﬁmﬁﬁﬂuL?:mﬁumn'%uiuﬁ%gﬁu uazd
LLmTﬁuLﬂuﬁfé’fmmmméu?‘immﬂ'%wﬁmmn%L‘f':fa
Andandaiulamea (Pongthana et al., 2010) Uan
AawanilsneflEFuneimna e iERng
WAL IR §n9nsen meﬁ?‘mmﬁ@ﬁzﬁq%u ati9lsh
PNz AT AR Un s RwaneNA
Wnanuansncluaniazuandeniiasuudadly gy
Uanildsuntsimmun 1% lnga enaaslinuniusie
ANNUIAR DN u‘%@m@ﬁ@"mmmm?tyLﬁu‘ﬂmmuﬁﬂ
Lﬁﬂuﬁ’umﬂﬁ’uﬁﬁ'u ﬁqﬁumimmqmummmﬁuﬁﬁ
nzand LN Asduanuandenseluusiaz
ﬁuﬁﬁqﬁmmzﬁwﬁm&lmﬂ (aiaimil, 2543) iU
mmmﬁ@muuuﬁﬂﬁgﬁmmmﬁ@uﬁwrﬁlmdﬁmﬁ
au 7 TnaannzlunguuinguunnHazanaanin Aua
AanisasytAulnLazNandnwa9laniia neAnm
u_l??ﬂuLﬁﬂmﬁ”ﬂwmzﬁéﬂﬁmL%qmwgﬁ%:mﬂmm

o &

Augazinlinsudn Uanflaaneiuglaacldiuanans
=

Q

nqauaziavNnzansansiaeelungguuINTes

X A - ~ °o 6 v

AunAAmTaRaRLIBNINTI4A WanaInazialingu
doyadiosiunddydmiunmsiannnisaeslaita
T unnamtlenauuuldasaiulsclaaniise

v o i de
Lm&fﬂ?ﬂiaL@ﬂﬂﬂ@’]u@iummwuwﬁ\?ﬂ@’ﬂﬂ'}ﬂ
L4 aa
adnsaluaglsnsg

msiAsENLaImAaas
@ﬁﬁﬁuﬁ:ﬂ@’]ﬁ@‘ﬁlﬁ’mﬁ?%mf\lﬂ\iﬂﬁ‘xﬂ@u‘lﬂ
fogl aEUgAnsanT 1 areiugansant 3 uazdanila
e (Aneiug g msAme) waﬁuﬁfﬂmﬁ@%\a 3 gneug
Tunaideaiu gnuanildgniiniudaswelddume
Jlneldaaslun 17
(60 NAANTNARANMNT 1 NIANTH) NANASIUANMNTLAY
1%L§Hﬂ§ﬂﬂ@%ﬂ%ﬂ@’] 21 Ju ayunagniaiungn 3

alpha-methyltestosterone

WPoU gulamMAaneie 3 AERUENTINNNINAADLALN
sin Inenlfuan ndanlidueasiuan wnsedan ldiae
nowfluean 2 4l udaReguilanasdaslunseds
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= 1

Nogllulanuy

a
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Guduilszunmns 30 nfu dmsilaen 300 Fasanszds
(24 FiapRgNUIANINRAT) Iﬁ@ﬁuwzﬁﬁ@gﬂﬁﬁﬂ?mm
Tolsfiulazanns 28 - 30 wlefifus Tuas 2 a%q Taels
AuLuLFud wasinnadlaeseitinludaadresiu
vnmsmaaesaeiuna 122 (funAN 2554 14
LWENEL 2555) T ‘ﬁu‘ﬁ'ﬂﬁﬁﬁmmwﬁmmsﬂa‘xm
UUINENFEINZLN

NFINUHUNTNARDY
MNUHUNTARBSLLLGNAARA (completely
randomized design; CRD) lntutailu 3 ganns
1R8BS (tfreatment) TANINAADIAY 3 %’1 (replication)
il
ﬁmmiwmmﬁ' 1: danilaansani 1
mmiwmm‘ﬁ' 2: danilaamsan 3

TANINARENN 3 : UaTiauna

maiudaganisiasgiivia

guilananuau 10 wlefifusiaasanuaulanlu
wiaznszds (N=30) SaTanLn 9 naxds undeda
IUNAAINNYNIAGA (total  length) Laztmen NN ]
1 Few Tufint Bunnevnsfing fusoulamaaes
Favmadi m%@tﬁ@éuqmmiwmm

Amszvdaya
ﬁﬁmj@ﬁ’mmmmﬁﬁmmmﬂﬂ?ﬂ;Lﬁuim

Falszneudne duiinfdady thminfueassedu

(average daily weight gain, ADG) wafFusinmeng

'
a

WANTU (percentage  weight gain, PWG) 8R31n1s
anyALinawag (specific growth rate, SGR) 85191
ﬂﬂiLﬂSﬂuﬂﬁﬁﬂiLﬂuLﬁ@ (feed conversion ratio, FCR)
ssAnsnmnswlasuenafluile  uazdnssen
(survival rate) e e LI

1. WwinANTU (weight gain, N5H)
wuinlaiieduganimeany - iminidan

WHaENNNMAADY
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Wuiniineasedy (average daily weight gain;
ADG, nFusadu)
= ywiiniedngaiie - WrinieaaEusuy

TCHLINNNANDY
3. wefiduminmingifiam (percentage
gain; PWG, Lﬂ'ai‘lfﬁuﬁl)
—uqﬁuﬂ@ﬂv}’]ﬂ u’]ﬁuﬂL?Nmu X 100

weight

v Eudy
RIS IULALIRR WY (specific growth rate;
SGR, Wafidusmadu)
=(n i’i’mﬁﬂ@mﬁw - n ¥winEud) X 100

FLULIANARD
. d' .
angnisilaguaningiiluiie
ratio, FCR)

L o o
TUINeI1IN L

(feed conversion

O % oA X

muuﬂﬁmmmwmu
sr@nsninniadasuanunailuile (feed
Conversion efﬁciency; FCE, Lﬂ@ﬁgﬁuﬁ)

= muunﬁmu’mmmu X100

twinvasewnsiinu
M990 (survival rate; tlafigus)
= A uauiaIinAugANNINAREY X 100

SusulaileSunimanes

mﬂﬁuﬁﬁmﬂm‘ﬁﬁﬂmmiﬁmﬁLm’]:ﬁﬂ'f}
ANNULTTULLL One-way Analysis of Variance
ulasdayadnsnsandag arcsine transformation miaw
nstnziive lddayainianszaredusuung
distribution)
ﬁﬂmaﬂimﬁﬁ Duncan’s new multiple range test
v adesiu 95 wafifud

(normal R UNEUANLANFANGD

mﬁmmvﬁﬂmmwﬁﬁ
Lﬂ‘].l‘ﬂ’ﬂN@ﬂMﬂWWNWﬁI@QWW/]ﬂW?L@EQLﬂ’ﬂu@v

1 ﬁﬁ‘\'i (?'JNVNMN@@W%Q‘H 5 ﬂﬁ‘\i AARANTNANDN) Imil

mmmmewmﬂimm@@néﬁLﬁ]uwmmw‘lum
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DO) A nilunsaLlusng (pH)
ammonia) U3xnaululnaiuay

(dissolved oxygen,
wanTuiflesan (total
Tusian mq@muqmmﬁﬁqﬁmmﬂixﬁqL’gmﬁﬁmu
390 TUAY 2 A3 1987 8.00 waz 17.00 wriln1 Taeld
weflufimeTiufingnuugigeauazingn  Tufin
anmnAfigeaauazingnluseniu

NANITNANRN

msasauaule
ffa”mﬂmim?m;Lﬁu‘ﬂmmﬂmﬁ@%\mwmﬂ
Wug Lﬁ@éuzgmmswmmﬁmﬁqﬁ Swindfisdueas
antiaamsani 3 uazdaiia
was HAWINAL 106.99 £7.94, 159.07 +10.98 uaY
20283 +570 N¥N PINEEL TviTnfeAsseTy
Iaglanilaansant 1 dailaaniant 3 wazdania
uas WAL 0.88 +0.07, 1.37 +0.13 WAz 1.66
£0.05 nFuFeTL AL Wlefidumiviniiisay
gaelanilaansant 1 Udailaaniant 3 uazdania
e WAL 389.57 +34.51, 424.69 +69.10 A
596.46  +115.59 Wafliuf AINAIAL ERTINNT
wsyiiLinamwizaaslattiaansann 1 iadila

Paglaniiaansan 1

ansann 3 wazilanfiaung JAwiniy 1.30 +0.06, 1.35

+0.11 war 1.58 +0.14

(397 1)
ANNTAATIEAAUUANFNSIZ IS ALRA e

weafidusmnadu muasu

wudn dandanadtinvdnifiadwads daminidfy
wAsReTY WefF iR LTy wardRanig
wityiAL IR nzgendnaniiaansant 3 uardaniia
ansann 1 adeltdadnAnyn1eaiia (P<0.05) vinwin
Wuduieds waztnminifiueasseurelania
angamn 3 HAteandndaniiaund (P<0.05) 491
WefiFuminmingfiudu uazdnsIN1asyLALIe
Annzaestaniiaansan 3 ldEANLANAN9NIS
anmnudantiadmsani 1 (P>0.05) (miwﬁ' 1)
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Table 1 Growth, feed conversion ratio, feed conversion efficiency and survival rate of Chitralada 1,

Chitralada 3 and Red Tilapia

Performance Strains
Chitralada 1 Chitralada 3 Red Tilapia
Weight gain (g) 106.99 +7.94° 159.07 +10.98° 202.83 +5.70°
Average Daily Gain (g/day) 0.88 +0.07° 1.37 +0.13° 1.66 +0.05°
Percentage Weight Gain (%) 389.57 +34.51° 424,69 +69.10°  596.46 +115.59"
Specific Growth Rate (%/day) 1.30 +0.06" 1.35 +0.11° 1.58 +0.14°
Feed Conversion Ratio (FCR) 0.87 +0.08 0.60 +0.07° 0.52 +0.04"
Feed Conversion Efficiency (%) 115.21 £10.59" 169.09 +18.43° 193.35 +15.53°
Survival rate (%) 95.56 +1.26" 94.22 +1.39° 96.11 +0.69°

Means superscripted by the different letter are significantly different (P<0.05)

amsrnistdaguaiuisidudiuidnuas
Uszansmmnsulasuannadiushmin
Fmsnalasuevnaduriviinaesladia
angamn 1 Uanfiaamsann 3 waztlaiflawns AAn
Winfu 0.87 +0.08, 0.60 +0.07 WAy 0.52 +0.04
ANANFL srAnEnmnisi Asuenvasifluinuiin
1a9lanilaansann 1 Uatilaamnsant 3 waztania
uAa NAWINAL 11521 £10.59, 169.09 +18.43 uaz
193.35 +1553 AAEL SAsnsiAsuevnaily
dinaesilaniiainsann 1 HAngendnilaniia
ansann 3 wazlanfiaunsasnadiiadnAty (P<0.05)
LAdRsn s asuatnsdunminaelania
amann 3 I ANwAnsNeiulanawas (P>0.05)
tszAnBnmmaddsuemadurinminaeslania
amsam 1 flAnANgnLszAnanmnisiaauenng
b mneealarliadinsan 3 uaslaniiauasating

AdadnAty (P<0.05) daulsz@ndininnisiddasu

annailuininuestaniiaansani 3 i Aonu
wWANFNA LA T awAY (P>0.05) (AN3797 1)
AM15DA

AngTanTadlaiaamnsann 1 danila

ansann 3 wazlanfiausaiAwingu 95.56  +1.26,
94.22 +1.39 uar 96.11 +0.69 Lafidus amuansu
nmsemmaaniians 3 aneig lHANLANGINg
AN NADE (P>0.05) (miwﬁl 1)
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ATININUN

aqmmuznggmLmzﬁw@mfaé‘w"ﬂm@@mnwwam
BEITUTIN 25.03 +2.70 - 19.54 +2.41 BIANTALTEE
ﬂ?mma@ﬂ%muﬁ'avmﬂuﬁﬁ (dissolved  oxygen,
DO) iwmqammmmmmm 3.13 £0.43 §44n 5.83
£0.75 3N 0U09NT IALALANETNLRR AR AN LAEY
A 3.65 +0.47 mLﬂmmwﬂmmmmmmmmg
1§ (T uazlnnssns, 2538) Asuifunsaiflusing
(PH) HANIEUING 7.27 £0.12 - 7.72 +0.07 %'qrag"l,u
o wiNNzandmiunsesFALinzeslan (ﬁuau
uazlnwgsod, 2538) wanluiflasaw (total ammonia) §
AN9¥199 0.06 +0.01 - 0.59 +0.02 NaANTUFARAMT
Faflussaulaifludunnesanisfnssdanueslan
@pH 75 guugfios  esAugadus Liunm
wenTuiflesanlsinanfin 143 JaAnsusedns, Sudu
wazlwngsas, 2538) Usnnaululnssl HAnszmdng 0.001
-0.02 uaZluammAnszidng 0 - 0.02 Feagluazaui
Lidusunmasiedndin (&89m0, 2555)

a L4
19U

WaNansundnsniaasiuinluniweau
daflaunsidnsniaasiiuinangn (Wimindis
1.66

& @ 6 1 o A a
wWasiiussiadu) savasniAalaniia
amzan 3 (Wuiniiuledasadis 1.37 nfusadis 6n

DRHERG nfuFadu angnisasyLALle

AN 1.58
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nastyALInanng 1.35 wafifusisadu) uazvilan
aansan 1 (uiniisedssedi 0.88 niusedi
fngnIaasAUIRANNg 1.30  ilafidussad)
ANANAL SRsnaastyiAuTnesaniiaansanniian
D e 44 o . 4 4
ARUd9R LN e FHLRAUALNNIN AR UL T4
aneiugansann 1 Ruminiiaeaesiedu 1.86 niw

Aadu uardnsnaesUFALlRA WY 1.41 Wafidus

Fad aeiuganIan 3 friwiinianaasiedi 2.40
NFNAATU LAY ﬁmmmam?mﬁuimﬁqu” 1.58
wWefidusisiadu (gl uavenens, 2544) mum@m
mLummnmwmemw@mmwmﬂ@mmmi
naaeEunfunsAesieRy douaseiiiiunis
deslunszdaluwaainge u‘aﬂmﬂﬁ@mmﬁﬁ finl
FTUINNIINAADS (famunﬁmﬁﬂma@mmiwmm
Winfiu 19.54 - 25.03 mmm@mm) ﬂm@mmmmu
mmmammuimumg 99NNNNINARDIT NN
@mmm@@m:umﬂi:mm 29 - 30 evATAdYA
(&vird uazeneng, 2544) wldnlantaszanunsony
atjlugruvniifiennin 15 assniaidea 1 (Ballarin
and Hatton, 1979) LLﬁiﬁﬁfqmugﬁﬁﬁmdﬁ 20 B9AN
waded Yarasiuemslddesasuasinansenuse
1982; Behrends et al.,
1990) dautanfiaunslunisnaaesinidnsanis

nawastyELle (Caulton,

lﬂ?tyLﬁuima‘if]LWﬁ;[ﬁ"]ﬂfjﬁmswmmuém‘lumvﬁwm
BATY LazAnLY (25481) (SGR = 2.84 ilasfidusmadu)
WAZANIINNINARBITBY  Romana-Eguia and  Eguia
(1999) (SGR = 1.26 Lafidussadu) Faflunimaand
GeshuieAululssmana

Uafinansann 1 flulanfianldsunis
ﬂ?”uﬂa;qﬁuﬁmmnﬁmﬁ@%mmmmaﬁuﬁ%«ﬁuﬁ

dy i o v a 3
wadlilunszdminansanistugnu (Reynesod,
2551) dautlaniiaamsani 3 luwilaifianeinunnig

diudpeiugunannnisuandnszudnatlan 8 aneug
dsznavlildon darliaandszmalne (araiug
amsann) AaUTlud FapTdf 1sudu dasea asus

o Y o A Ao A
NN KU A BWAZLALEN WAdAARANLAMN AN
ﬁmmuﬂuw’muiﬁuﬁ:ju&i@iﬂ (Bentsen et al., 1998)
Uanflan liddadn Uaniia GIFT (genetically improved
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farmed tilapia) %'\niﬁLimﬂuﬂimﬂvl,wﬂsluﬁjuﬁ 5 WAz
nantszaelaianisdniugseanlidatiadnsant 3
(@TINWRUI LAY
anemanmalulatinistsyaa, 2549) 1anfiaamnsanni
ananasanszmingatulnd LL@“’@\?LL’]@@@N (genotype-

Aao v = X @
PHANEULTELAN WaNIn TmLE)

environment interactions) lﬂ’l muuﬂmummmm’m
Lf-muLmuimmiuzﬁm‘wmemwmﬂmm‘ﬂm Al
mwm@@u’au"] fnel (Macaranas et al., 1997) wsiann
ma‘mmmm\mﬂmumm@mm 2 mﬂ‘wuﬁ Adman
ﬂ’mmﬁymumemnmﬂmumLmsﬁ\iLﬂugﬂmm
O.
, Y X ~
mossambicus YNANTINARBUALNLLFeLLTS

srudnetaniia niloticus AUUAWHBNA
O.
. - - . - o -
sentaniiaansannudatiiaunsnanunnaniia
anranazdlansninasyiulanandtdariauns
(Macaranas et al., 1997) Ganaflanmguiainilanila
do o Y. - 4
waa M lunnsnaaasasailidulanawnaitnung
Uiudgeiugunuds (Audidauaswanniugnssndng
UgaIAAS, Ansadausn) uazBnsnasINIznIneaty
InduarAauandanasilinasognuanuiniuuandn
. 4 - 4
Anuniznugninanaadlantawnazilasuutaglyl
et ldiaeslugninuwandauiisneaanly
(Smitherman and Dunham, 1985) @qilanfiauai
ansnaaseyiulnan luan wwandaunalaeanile
o Y A a a Ao A =

a1alinanssdnuAeiinnnaiyRuinnadeasu
gnnnaasesaulunnmeaesil wanainilaniia
aeiugansanus eRug IR AmFunIsaes
Twiiafu IeRsnewmul (ANnAmuIwazanenen
walulatinnstszng, 2549) Gaanalimunsiuniaass
lunszdatunisnaaasluasell anan1sd9inm
woFnssnlansEndnanIsiaeanudnlantanngazi
woAnssNnaniuAnINlaliaansan 1 uavdandia
[FTAMT 3

. 4 Y.

fnanialasuanmsilutinminfqeadan
HarsauaneiugiALean 0.52 - 0.87 datlaniiawns
wazianiiaamsasi 3 NAERIINNLAsueualu
wninsanAnge dnsnisilaauatmaiiuiimings
BINIINARBIATINHANAINTN I UN L ALR NN T

NUTUAINAAATANN 1 WAZARTAAT 3 NEMIINIT
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rassnanufladaniaesluaIndnnsien

waenevnadlurnviing 122 way 1.07 Auafy
Lasdmsmslasuensuimingrealania
Ansanne 2 aneig Tldauuananeiuneaa
(q97Fd wazeNENg, 2544) uWAnIIAReIAsIilaTia
ANTAAT 1 fl“ﬁ/ﬁlﬁ"m’ﬁ‘LﬂgﬂuﬂﬂwﬁLﬂuﬁ’mﬁﬂﬁ'}@dﬂfﬁﬁ
Uafiadmsann 3 adrafiiadAnyn1eaia doutlandia
LA msnalAenevnaithaimnand e
r;hum%'qwudWﬂmﬁ@ummmﬁ’uﬁgmamﬁﬁé’mﬂmi
waguanauinminiiy 1.20 wax 1.09 (Base
LAZADLY, 25480; 25487) Frmnsilaguanaily
dwiinaesaniars 3 aneiug Fandn1amanesd
FuNANAIRAANNNIARedE asa e Tuas

2 a3 Tnaflunisiauds Gannsmasegaes qiiel

uazeneno (2544) Annslienunstieiuas 4 A3 dou
(2548n; 25481) 191
2W193uaY 3 AT Tstenanenleatug RN

NNINAADNUBIDATE LATATUY

2l (QmuqﬁL@Eﬂmammiwmmm’ﬁu 19.54 - 25.03
a9ATEALTR) danalilaniA Nas N uaug
Hauag (Azaza et al., 2008)

fnsrenuadlatiaansant 1 ampTann 3

wazaNaLAINANTENING 94.22 - 96.11 Wafifus

T9dmI9envesaIie 3 aneug denlduansinai
NNADA B619178AUANLANIRINTAAT 1 ARTAAN 3 LA
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Suitable Ratio of Synthetic Sex Pheromone

for Attracting Diamondback Moth, Plutella xylostella L.

L4 call/ a a1/ a o T a a oY/
BAYATU WHN ATINGT NAFITU UAS BNIGY GTIMNATNL

Anusorn Pongmee” Jiraporn Kulsarin” and Aphiwat Teerawutgu/ragy

Abstract: Sex pheromone components of female diamondback moth (Plutella xylostella L.) were identified using
Gas chromatography (GC) and GC-mass spectrometry (GC-MS) technique as Z-11-hexadecenal (Z11-16 :
Ald), Z-11-hexadecenyl acetate (Z11-16 : OAc) and Z-11-hexadecen-1-ol (Z11-16 : OH). The three chemical
components of the sex pheromone can also be synthesized from 11-bromoundecanoic acid in laboratory. The
experiments aimed to determine the appropriate ratio of synthetic pheromone to attract male of diamondback
moth in wind tunnel under laboratory condition. The ratios of binary blend (Z11-16 : Ald : Z11-16 : OAc) and
tertiary blend (Z11-16 : Ald : Z11-16 : OAc : Z11-16 : OH) to attract male moth were compared in wind tunnel at
72 hrs. It was found that binary blend of synthetic pheromones at all ratio were not effective in attracting male
moth while tertiary blend at the ratio of 50 : 50 : 1 at the amount of 100 mg could attract 41.50 male moths,
similar to commercial lure that attracted 42.00 of those male moths. Therefore, the synthetic pheromone at the
ratio of 50 : 50 : 1 was the suitable synthetic pheromone blended to attract diamondback moth and was

important to apply for pheromone traps in controlling diamondback moth in the future.

Keywords: Diamondback moth, Plutella xylostella, synthetic sex pheromone

" metAgineuarlsaia pnzinmmsmans sanenda@eslua adedlud 50200
K Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
? pedtiail AnEAnanAnans sinanendedeslud a.deslua 50200

Z Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
145



AN5A5LNBAT 29(2): 145 - 153 (2556)

unAmga: gsilsluumerasiidenueulen Pluela xylostella L. leAiamzigng Gas chromatography (GC)
WAy GC-mass spectrometry (GC-MS) wudndansisynauda Z-11-hexadecenal (Z11-16 : Ald), Z-11-
hexadecenyl acetate (Z11-16 : OAc) Laz Z-11-hexadecen-1-ol (Z11-16 : OH) ma‘fyfﬂ 3 1A AN AATTR R
41n417 11-bromoundecanoic acid  uaztimmaaasiufenfiRnmslngldeadansaes iemsnmdoui
wsnzaslunsiageideenlatnvadzesansiilslud et laeiieudfiaussnindnsdaunduuiy 2
dUNAN (Z11-16 : Ald 1 Z11-16 : OAC) WAZARIEIUNAN UL 3 d9UNAN (Z11-16 : Ald : Z11-16 : OAC : Z11-16 :
OH) ersgaiidenuanlodnnadluszazinan 72 dalue nudnansilsTuudanmziuun 2 dounas il
ﬂizaw'ﬁmwiumiﬁq@mﬁL?gwufauimﬁmwvﬁ douansilsTuudanssiuun 3 dounan ludmnandau 50 : 50 : 1
13 100 SaAnsu ansnsaiegadidesmewladnnag 1 41.50 6 IndiAaeiurARusimensdnnisageiide
viwawladninadle 42.00 6 fauansitlsluudaemeilugamdau 50 : 50 ¢ 1 AududRsdauivanzanses
anslsliuduanziildageiideenladnmeduaziimnddnysenainlllszgndldrususnilsite
nstlestuindnidenenlednse i luatnan

P4
=

AdnAty: Hidavuauwladn asilslumadamsnzed

AN (Talekar et al., 1990)
a3 1sTnA (sex pheromone) luansias
dnaednzuanduntirsegiand Ay wy  Adnda¥aunnmnsganansadnluszezing luunas

o

dgnenuiuinienisineasialan daqiiununis  du unasnaledndassaisiisluumandnay

sztnaesuNasdRgiafidinanauazaieannn lewizianzadlunsisgaussanedifidnanindiie
Fewsquussieiainaednznan Ae uuewladn  dinnsuaiug Tanadarunsniufldanszeyina
(diamondback moth, Plutella xylostella) Fasinnw LmzmmﬁlﬂgjmmLWﬂLﬁﬂ‘ﬂmﬂmiﬁu’%ﬂﬂmﬁmmﬁ@
i:mmﬁqiﬂmwLLu@iqﬂQﬂﬁﬂﬁqT@ﬂ (Talekar  and SunaAuiiaesun anmsdinasiansilszneuannsien
Shelton, 1993; Lee et al., 2005) Inil@WANAN Aa panilsluusesihidevuenladninadadan Gas
Al ansiailunnstlaaiusndnlimanza an chromatography (GC) waz GC-mass spectrometry
auleiniinsasdindu ANFBNIALAN (Yang (MS) wuqnHaILsznauAa Z-11-hexadecenal (Z11-
et al., 2007) 16 : Ald), Z-11-hexadecenyl acetate (Z11-16 : OAc)

R@evuanlanmAladacNg nnalunng WAL Z-11-hexadecen-1-ol (Z11-16 : OH) (Tamaki
9lage amnsoiansuaniuguazoneldlisanie et al, 1977, Chow et al, 1977) uardniaWmu
wasinaanandnuiies 1 44 Tnedaaunsouns  aseiineangmslunishegardiaiuilsluuneuas
o 14 ' ] RS B2 o a dy ¥ IS g ya v
wuglinnnadn 20 $u sleTl Asinnunuewladnesunn awnsonanIuls nedaansiansedllnilaseaing

maduazquusnanaluaaiisnuia ¢l Whalley,  pauadnandeiuansilstuu ARdeneuladne
1988) neRrnssiludesldansenunasiidaony Welaasaanun (Muirhead-Thomson, 1991) a1nnng
quuﬁlumﬁﬁmﬂwmL‘ﬂm assusmaeatia  veseslulszmanina laanisldansnandseneyl
Hilsz@nBnananasadiesanfanianasainnigld FasiansilsznetnFgvaansiinfe 211-16 : Ald uag
mu@wuﬂu‘lmﬁmﬁqwmmmuﬁq (ADUAN waTADLY, Z11-16 : OAc Tudnadan 10 : 90 WUdIANNINARA

2552) adisnaanuiauwniinlunsaiwacuiiumin Ridevwewladninaggeqa wazianionisuas 211-16
' a o é/ ' ' P a = < o @ g =< = dal,
saasiaiuunasaiuewlaingeluatesiaifias  © OH WNdN 1 vise 10 wefidiusl aunsnnegeiiae
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Figure 1 Synthesis approach of Z-11-hexadecenal (Z11-16 : Ald), Z-11-hexadecenyl acetate (Z11-16 : OAc)

and Z-11-hexadecen-1-ol (Z11-16 : OH) from 11-bromoundecanoic acid
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Figure 2 Over-all view of wind tunnel
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Table 1 Average number of male diamondback moth responding to binary blend of synthetic pheromone
based on ratio of Z-11-hexadecenal (Z11-16 : Ald) : Z-11-hexadecenyl acetate (Z11-16 : OAc) in
wind tunnel at 24, 48 and 72 hrs

1/
Average number of male moth

Compound

24 hrs 48 hrs 72 hrs
10:90 1.00 1.67 2.00 cde
20:80 0.33 1.67 1.67 de
30:70 1.67 3.00 4.67 bc
40: 60 1.00 2.00 2.33 bcde
50 : 50 2.67 4.67 5.00 b
60 : 40 2.00 2.33 3.67 bcd
70:30 1.67 2.67 2.67 bcde
80: 20 0.00 0.67 0.67 e
90:10 0.00 0.00 1.00 de
Commercial pheromone 17.67 20.33 34.00 a
Check 0.00 0.33 1.67 de

" Means followed by the same letters in the same column are not significantly different at 95% confidence

Table 2 Average number of male diamondback moth responding to tertiary blend of synthetic pheromone
based on ratio of Z-11-hexadecenal (Z11-16 : Ald) : Z-11-hexadecenyl acetate (Z11-16 : OAc) : Z-
11-hexadecen-1-ol (Z11-16 : OH) in wind tunnel at 24, 48 and 72 hrs

1/
Average number of male moth

Compound

24 hrs 48 hrs 72 hrs
10:90:1 0.00 1.00 1.00¢c
20:80:1 0.50 1.00 275¢c
30:70:1 0.00 0.25 150 ¢
40:60:1 14.25 16.50 19.00 b
50:50:1 36.50 39.25 4150 a
60:40:1 12.00 13.25 15.50 b
70:30:1 1.25 2.00 3.25¢c
80:20:1 0.25 0.25 1.75¢
90:10:1 0.00 2.50 4.00c
Commercial pheromone 28.75 38.50 42.00 a
Check 0.00 1.33 1.67c

" Means followed by the same letters in the same column are not significantly different at 95% confidence
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Callosobruchus imitator Kingsolver

Biology and Host Plant Specificity of Bean Beetle,

Callosobruchus imitator Kingsolver

53798 huanif’ uas Uezassos gnsilsenus’

Tawatchai Pansombat” and Piyawan Suttiprapan"

Abstract: Bean beetle, Callosobruchus imitator Kingsolver, is a new stored-bean pest recently found in the world
and its basic information is not known. Thus, this study aimed to investigate on biology of the bean beetle reared
on azuki bean and its host plant specificity in laboratory condition. The results revealed that the mean durations
of egg, larval and pupal stages were 5.33 £0.49, 14.57 £1.98 and 5.67 +0.51 days, respectively. Male and
female longevities were 62.5 +24.63 and 73.50 +28.64 days, respectively. The mean duration from egg to adult
emergence was 25.74 £3.49 days. The total of 12 species of bean seeds were tested for host plant specificity
of C. imitator. It was indicated that the females of C. imitator could lay their eggs on red bamboo bean, azuki
bean, cowpea, red kidney bean, mung bean, white kidney bean, black bean, yard long bean, string bean, soy
bean and garden pea. They did not lay their eggs on peanut. However, C. imitator could complete its life cycle
on five species of beans, red bamboo bean, azuki bean, cowpea, mung bean and yard long bean, with the
average of 30.75, 31.55, 31.27, 32.84 and 30.28 days, respectively.

Keywords: Bean beetle, Callosobruchus imitator, life cycle, host plant

" medAgineuarlsaiis Anzinmsenans sanendededlud 8.8eq a.dealvd 50200
v Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

155



A9ATINEAT 29(2): 155 - 161 (2556)

unAntia: #aaifa Callosobruchus imitator Kingsolver ilugasianiie i winaradaulsafudegnAunaide
il Tnedeyaitiosdiursdosiailddlifins@nmmintn nsinenluafeilfedisnquszasdiiednem
FinenuazaunzanzasRe e TTesdasiariailluanwieslfiRns nanmasemudiasasTie
8ednaia C. imitator dlaiedandvazgh fideil e szald 5.33 £0.49 fu svezdiavuen 1457 +1.98 A ua
szaznud 5.67 +0.51 Fu inadflangads 62.5 +24.63 Su rAdafensiain 73.50 £28.64 Ju szarlavie
St ldianionan 25.74 £3.49 Su uazanuAMSANEANLAINZIANZAsIBIaata C. Imitator saftgevng
A 12 7ln W‘LI']"]L-?W/'NE%'JLWFiLflf;l’mNﬂi‘ﬂ%diﬁiuumﬂﬁﬂﬁ;ﬂﬁfm’mLLdei“’ﬂf]L“]LL&N foazgd favu Saunmmans

'
o

e ﬂ’]‘ll’]’] E‘I')ﬁﬂ ﬂ')ﬁﬂﬂ’]') ﬂ']LL‘IIﬂ mmmq mefmmm F;IﬂLQut‘IQ'Z\\ZN @m\ﬂ,iﬂmumqm C imitator

'
o

mmmmmmmwmqmﬂummmﬂimuummm 5 1A L‘V]’]LLLL An mmm\um\i DfJ’ﬂ‘”ﬁﬂ DINN G’JL?JEI’J Y3 b
D']E]ﬂil’n Tmﬂhi:ﬂ:mmm@ﬂmmu 30.75, 31.55, 31.27, 32.84 uay 30.28 11 FNNANAL

° a

ANRNATRY: A A9 Callosobruchus imitator WA3EAR NIAMNT

AN Inafinnsdeeaniaaedialudiunfigeninndn
2,356,000 nlaniu Anduyaritlszanoundn 46 au
N2TUAR Y ] nanuateTnalasunig UM (éﬂﬁﬂmmﬂmﬂﬁ@ﬂmﬂma?, 2555)

o A o o o & | = d‘o o ' < a oI/ %’/ di ¥
ARLABN ARNRATT ']Ji“]_lﬂfg:\'iwuﬁ’“]uﬂ@’]ﬂLﬂuW“ﬁV]@’]ﬂfy ‘ﬂ?]’]\'iiﬁ‘ﬂﬁﬂll ‘Luﬂizmumm@mmmm@h

o A

di 14 e v o | v o A ! o d‘o ¥
LW@I“ﬁLﬂu@’m’]ﬂIﬂQNHHH uardnduniduduauaad Turlszmavisannsdeaan ﬂﬁyﬁ’m@ﬂ%@'ﬁﬂﬂ_m@ﬂqﬂ‘ﬂq

(7
'
o

seeanEtyie i 41n F19ana droundiad g g NANeaUNadARg TuTwenIsA L e dauaInIsAL
Iansemsudndenslulamanloeillanimis fea madavinasgesuaenelumiada dlde
avnsresiadlanndnsyteee 2 - 3 wih ansewng gryannunan Banwuzliunfudszniu fianig
zi?wﬁaﬂuﬁqﬁﬂ‘iﬂaﬁuﬁ@'qﬁﬂ?mmiwdw 20 - 60  twileu 1/1w’lmmmwmmLLﬂﬁmummiLLﬂﬁﬂu
wafifusf funefieflilidafiugeie 40 - 60 wefidud  samnRdsuly % lneldaauiy (Takash,
ﬁ@iﬁ”dﬂﬁqLﬂuLmz\'ﬂﬂ?ﬁuﬁzﬁﬂﬁm%m‘ﬁ'mmm‘l% 2008) uazanvinglalld Tevinlnuusaamanatilon

naunuumaallsRuandndsing - 16 uennidTl  dihenewdadandsnafuieefisndoy i das
Lﬂumuﬂi:ﬂﬂuﬁz’iﬁmhﬁﬁmLﬂu{iﬂﬁuﬁﬁ@mm‘w {aidien Callosobruchus maculates Fabricius &34
Anansiinen s nEAaudngs daaanailoyninig \Wa8dCallosobruchus  chinensis  Linnaeus (X9,
gasuzaslatuluduwdenls (loen, 2539) uazwdin  2532) lnedavueusesdnedamanilenfafaiues
dodvarunsadinaudegiifdudngiviusedny aalunén mminmmmumLmemmuﬁlﬂ@ﬂ‘Lu
QRANMNITNANG 7 WINLNE iU grannssuutlede 13 uazdyiRulpaeneiugsielulaaiy (nsAmns
LAZRARWNITNLILNYIAU 7 817 UTUY 6] UZATN  INWMT, 2554) u@nmﬂumwmwmqmiuan@
&raudin fudu (gl 2547) feasdfaanansodgn  Callosobruchus Bnvilsrfiafidwinansimdada wil

duitaguanuardosdivlpauninuariasgiie anfgendni Inelsnaeudifiauniy wAndann
ganuliiiuetinanfian sy lonifangna viali (Vigna unguiculata subsp. cylindrica) c%qvim (Vigna
ANEBINIENT AR y Tusanlanigannnluus unguiculata. subsp. unguiculata) LAZiLAg (Vigna
aztl LL@:ﬁﬁ1ﬁ5Qﬂ@ﬂﬂLﬂuﬁﬁﬁmmzﬁﬁﬁmmq umbellata) wmmmmnﬁsvmﬂ%ﬂLLm”mmimﬁ
wisngnazesdszing Wfunisdeesnidududusiu g dezaiaudu mwumumﬂmmnwmvm@wm\ﬂm
Tuudaztl (naaemnd, 2545) Tnedl w.e. 2555 Uszind WARY C.  chinensis uazdaedia C.  rhodesianus 11

156



FINLLALAMNANNIZLANLIIARNTRIUNTURIAINA?

Callosobruchus imitator Kingsolver

FWEn1 walunanseswLdflugaedartinlu Al
F9anenAansiily Callosobruchus imitator
Kingsolver (Kingsolver, 1999) agnglafinu ludszina
InafalifmeanunisAnefudaaneuasiaemng
98382480 C. imitator F9fiAnasinfluviasasingdiadn
ﬁqﬁqmﬁmﬁm@ﬁLLuqiﬁmmmLﬂuLmeﬁmﬁz@qﬁm
T@QLNZ\]@QQWN I wmwmmmmummm‘lu
auAnld Faf nsfnmiAenfTdinenaesdaada
C. imitator WAZAMNINNIZATAIANTaM TR W
mmmuLmvmﬁumﬂm@ﬂﬂmLW@”me@mwuﬁmw
LﬂuﬂivimummummuLLummumu”Luememm
sepnuBavnalsiunsadaluewnanld

L4 aa
AUnsaluazIang

MR NNUS A9 C. imitator

undafindunaduasinedafagda C.
imitator 87431 50 9 (SR 1 ;1) i@eaganiulu
NABINANARNIWIA 12 x 17 X 7 IURNAT NHNAR
S m S . Y o
tazgiegnglunasaneinonladuasldiduanms

o/ v a’/ 1 v Y o " 1

sa9FMLauAa Usaslifemaniuguazaalaiiu
A1 2 - 3 51 AanunINENesaedaeanannaad
1 lunaasludiiensangldall naaaRnisaeda
alalfuumdadaazgigninhlfulingungdivas
wasan1sinaandlusmeusaz v Aalufqsy
821 FeMBEN1IFINAINAINID I AR NS B8 962987
N eNaAMTUIEANHININTIINEN BWAZAIINANNY
\ANZAIA NI 3URA A58 11

NMSANENTIINENURIAIN C. imitator

C.
. - Y v mem A o

Antiunsnelian el jiinnis Ngungiiads
30.09 +1.53 BNATAIT A ANNTUANANS 64.33
+5.99 ulafidius nenindusinfanaguaznaieaas
§inagia C. imitator 971149% 100 Fia (BR3dq1 1 ¢ 1) 14
Al lunanIsnaNaRnaIwIm 12 x 17 x 7 WuRmmg N3

NNIANHITIRNENURAFIE imitator

wandnezgiegnialunaes ivalifaadonaniug
uazaelal Taeliisnsdnaalavisnnn 4 naas Uasasing

157

damamdaanelduudezgidunan 1 9u udald

. v 4 d e 4 4d
prunsesauendaanaeen alildldaasiasdaniang
uuwandaazgilagwiniu Anduiinsduinan
doargindldasdasdinminegaiwin 12 wan yniu
nannstuinansuzle naswmunaeslaliiilug,
1 d’ ¥ o a =3 % o K
wwauneuniazid ldiniunielunan nFeutiuin
fayamalidaundusanueuazianzdn hliniveg
meluwdaudaiinisimdadannduiednsuay
TuingUswansuzaassiouuen waziunesonuey
Tneansainainmauaessiauuauiaentd szazinan
Tunadlusionueu Wevwawdndnusuasiamdy
Foldindt nnsiuiinglsednsnizaessnusuazso
Winde paanautiunnIsasAnuiuazsvavAafndy
Aot

ﬂ"l‘a‘ﬁﬂl“ﬂ ﬂ"J’IN’*’Io”I LNIZLANEAY &i’ﬂﬁ‘ﬁ’a’lﬂ”l%“ll'ﬂxi
M99 C. imitator

I~3

finsuasqiudniasauau 12 ofialdur d

844 (Arachis hypogaea) 117111 (Phaseolus vulgaris)

'
o

tﬁmﬁm (Glycine max) mﬂxéjﬁ (Vigna angularis)
ﬁl/'aﬁm (Vigna radliata) ﬁl/'wci’] (Phaseolus mungo)
mﬂﬂﬁm (Vigna unguiculata subsp. sesqueda//s)
m‘wu (Vigna unguiculata subsp. unguiculata) §in
mmmmw?@ﬁmm (\//'glna umbellata) E%QLL‘Im

(Phaseolus vulgaris) ©ALAINAIN  (Phaseolus
vulgaris) Waztadwmn (Pisum  sativum) a9 lunand
WANRBINUUNA 12 X 17 X 7 WIUFLNAT THARS 3 NABY
NABdAT 50 AR ANTUNAIANTATTI AN AL
o o c & day &
LAZLWALN ENNLANZRBNNIAINNA AT AN b LA LS
A1uan 10 ¢ ldaslilundesnanafinusiaznasie i
osfananiuguazonsle Wunan 3 9u ianismsaa
Ul R A99d919UNAAdusaz IR anuquladi
anysoiuazlianysnd Auausafndeniatzaenin
AMNNAADD FLLARILFARAN9 T auns il
AANTe naanaueydaeefalAnde aniluii
¥ dl % a o =
fayanlindimziauulslsu uaznFaudmey

ANHLANANANLRALNNAD A 1neAT LSD mall



M5A1TLNBAT 29(2): 155 - 161 (2556)

NANITANEA

NSANENTINENURIAG C. imitator
ANNSANENTIANENT0sdaedn . imitator
nelaaninviesdjiminasg figniundiade 30.09
+153 09ANTAITES ANTUALYNG 6433  +5.99
wlefiFud wudn meflaresdradaandldifuunes
#en 7 sufiareamdada lfigivediauanany
N4190.47  +0.04 AARLNAT ANINLND 0.97  +0.46
AndmT ”memfamm@umﬂmmemﬁﬂ‘wu | WAz
Liwumavl,w@wmnw 2l ”VLﬂmmL%ﬂ 5.33
+0.49 Fu vueuiiiafinaanannls wueuGuianzin
wiafaanLsnaFlafgnaned dnlendutniiver
mﬂmmﬁmﬁq Mu'ﬂuﬁgﬂ‘iﬁumu scarabaeiform
avinlAveduglénes C HArnguuazisaneiumy
& vuaudlanunizdudneiresedeud wuaud 4
Fo Welmfufiianfandne 2.25 +0.18 DadALwAs 819
241 +0.06 NadwAT svazvuauldinaed 14.57
+1.98 5u uavazidndnud A adafivueus Aty

o v 1 A a o &
AT ﬁﬂLLﬂNg'ﬂi’NLL‘U‘U exarate A NANTTUTTENA

dudasy Wiafafuansa svazdnudldinaiiady
5.67 +0.51 4 Wawdudasinda i o a1saREuAg
geunazdauNaINTuNIRAFTaIY wasiduns
dilUawnennduiu asiagilled dowialidan wiwom
209919 2 LA HAWRes iU sub serrate d9194
pygidium

A I [ % ] v aal ] aal
WABY 2IAUAIUATAIUBILNAUN A LA NEUTE

N A "y ' e
HALVADILLAN ‘m@.ﬂmumm@ﬂmqm

o 3| o Al 1 a o 3| 1 @ =
Al TngusnNaneousiiuueiuuda (elytra) wazdl
= = = X P o N A
1UATIREARTNUNABNTULNAQN AUt 919NN
1 % A =) 1 Y U ra = 2
Aaudnamaes Ungusndunguaauriedlaiiin Hqnusu
al o =) %’/ U ) alal %’ val
anuutnivaestedansni@uIn1awng WA
9 o o A - -
ANNINNTIANANAALDAY 1.42 +0.05 HAALNAT AN
o o dl a a = =
g10UB9RFOLRAE 2.18  +0.12 NAALNAT IWALNEIH
M o o 4 - -
ANNNINTBIANAALRAE 1.31 +0.06 NAALNAT AN
8197998 1519A8 2.26  +0.09 AadAmNAT TnewAH
81EL0AY 62.50 +24.63 11 douwAH AU
nAUWAE 1.18 1911 Aa Hengledn 73.50  +28.64 41
uazszaznaINNAT AL IAATLIAITA RAILARD90
aeldaunseiafaAN TRz aanNIaNNA A H
ARG 25.74 £3.49 414 (AN9797 1)

Table 1 Duration and size of various developmental stages of bean beetle, Callosobruchus imitator reared on
azuki bean
Age (days) Width (mm) Length (mm)
Developmental stage
Mean £S.D. Mean £S.D. Mean £S.D.
Egg 5.33 £0.49 0.47 £0.04 0.97 +0.46
Larva
Instar 1 3.33£0.49 0.61 +£0.01 0.78 £0.04
Instar 2 3.33 £0.49 1.25 +0.01 1.77 £0.03
Instar 3 3.33 £0.49 1.23 +£0.02 1.78 £0.05
Instar 4 4.58 +0.51 2.25+0.18 2.41 +0.06
Instar 1-4 14.57 £1.98 - -
Pupa 5.67 +0.51 1.70 £0.14 2.83+0.10
Adult longevity
Male 62.50 £24.63 1.42 +0.05 2.18 +0.12
Female 73.50 +28.64 1.31 +£0.06 2.26 +0.09
Egg to adult emergence 25.74 £3.49 - -
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Table 2 Average number of egg/seed, egg hatching percentage and life cycle of bean beetle,

Callosobruchus imitator, reared on tested legume seeds

Host plant Number of egg/seed Hatching percentage Life cycle (day)
Azuki bean 0.42% 38.87% 31.55"
Yard long bean 0.10° 24.24" 30.28°
Red bamboo bean 0.87° 49.81%° 30.75°
Cowpea 0.33” 67.45° 31.27°
Peanut 0.00° 0.00° 0.00°
Black bean 0.15> 0.00° 0.00°
Soy bean 0.03% 0.00° 0.00°
White kidney bean 0.12° 0.00° 0.00°
Garden pea 0.07% 0.00° 0.00°
Mung bean 0.15" 52.38% 32.84°
String bean 0.04 0.00° 0.00°
Red kidney bean 0.17° 0.00° 0.00°

" Means with in the same column followed by different superscripts are significantly different at P<0.05 by LSD
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Reduction of Durian’s Odor Using Essential Oil Distilled from

Holy Basil Leaves
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Abstract: This research was conducted in order to reduce the odor of durian using essential oil distilled from
holy basil leaves. Thirty grams of basil leaves and 300 cm’ of water using hydrodistillation method could yield
259 cm’ of essential oil in 6 hrs. Efficiency of the distilled essential oil on durian’s order reduction was tested
comparing with application of traditional method, that covering durian with holy basil leaves. It was found that

the use of the distilled essential oil could reduce durian’s odor better than that of the traditional method.

Keywords: Durian’s smell, essential oil, extraction, basil leaf
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Figure 2 Application of (a) holy basil essential oil and (b) holy basil leaves to reduce durian’s odor
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Effects of Storage Temperature on Quality of Persimmon

Fruit cv. P2 in Vacuum Packaging

/57196 A5I557 WAS AUE UMENNEISH

Sravut Srivanna” and Danai Boonyakiatw

Abstract: Effects of storage temperature on quality of persimmon fruit cv. P2 packed in vacuum packaging was
studied. Persimmon fruit were harvested at 80 percent color break and packed in low density polyethylene
(LDPE) bag. Subsequently, all bags were vacuumed by a vacuum packaging machine prior to storage at 2, 4
and 8°C for 2 months. After storage, persimmon fruit were put on shelf at 10°C. The study found that persimmon
fruit stored at 4°C had the longest shelf life which up to 7 days according to panelists' satisfactions. In addition,
the fruit had the lowest incidence of fruit softening, water soak and flesh browning. Whilst vacuum packaged
persimmon fruit stored at 2 and 8°C had only 4 days of shelf life since the fruit stored at 2°C developed flesh

browning while another stored at 8°C showed fruit softening and developed flesh off-flavor.
Keywords: Shelf life, LDPE, panelist
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Table 1 Results of firmness, TSS, TA and vitamin C content of persimmon fruit cv. P2 packed in vacuum

packaging and stored at 2, 4 and 8°C for 2 months

Storage ) o
Firmness (Kg) TSS (%) TA (%) Vitamin C (mg / 100 gFW)
Temperature
2°C 2.78% 15.06° 3.67 1.17
4°C 3.45° 14.30 3.91 1.10
8°C 2.18° 13.83° 3.54 1.07
LSD, o 0.84 1.29 0.23 0.10
C.V. (%) 16.55 5.03 13.58 18.01

Different letters in the same column denote significant difference at P<0.05
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Figure 1 Changes in fruit firmness of persimmon fruit cv. P2 packed in vacuum packaging stored at 2, 4
and 8°C for 2 months and placed on shelf at 10°C for 7 days.
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Figure 2 Changes in total soluble solids of persimmon fruit cv. P2 packed in vacuum packaging stored at
2, 4 and 8°C for 2 months and placed on shelf at 10°C for 7 days
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Figure 3 Changes in titratable acidity of persimmon fruit cv. P2 packed in vacuum packaging stored at
2, 4 and 8°C for 2 months and placed on shelf at 10°C for 7 days
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Table 2 Results of quality scores from panelists for persimmon fruit cv. P2 packed in vacuum packaging
stored at 2, 4 and 8°C for 2 months and placed at 10°C for 7 days

Panel quality score*

Storage
Shelf life (days)
Temperature

0 1 2 3 4 5 6 7
2°C 2.00" 2.00° 2.00° 2.00° 2.00° - - -
4°C 3.67° 3.67° 4.00° 3.67° 4.00° 3.50 3.00 2.00
8°C 2.00° 2.00° 1.67° 1.67° 1.67° - - -
LSD, o 0.54 1.45 1.38 1.50 1.77 - - -
C.V. (%) 9.87 8.42 14.42 9.42 10.42 - - -

Different letters in the same column denote significant difference at P<0.05

* Level 0.0-1.0 = dislike very much; Level 1.1-2.0 = dislike; Level 2.1-3.0 = like; Level 3.1-4.0 = like very much
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Figure 5 Changes in vitamin C content of persimmon fruit cv. P2 packed in vacuum packaging stored at
2, 4 and 8°C for 2 months and placed on shelf at 10°C for 7 days
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Effects of 2,4-D and Kinetin on Embryogenic Callus Induction

in Rice (Oryza sativa L.) cv. Khao Dawk Mali 105

qiing miulae”? aeaudng surwswunes’ uas grien i3asaatl”

Jutatip Tanuncha” 2/ Sa-nguansak Thanapornpoonpong” and Suchada Vearasilp”

Abstract: This research aimed to increasing amount of embryogenic callus by using 2,4-D and kinetin. All the
experiments were set in Completely Randomized Design (CRD). Rice seeds were cultured on modified
Linsmaier and Skoog (LS) medium and supplemented with 0, 2, 4, 6 and 8 mg L 2,4-D. It was found that the
modified LS medium supplemented with 2 mg L" 2,4-D could induced 67.33% calli which 90.73% were friable
calli and 85.79% were greenish-yellow calli after culturing 30 days. Anyhow those calli could not developed into
embryoids, after that 2 mg L 2,4-D combined with 2, 4, 6 and 8 mg L kinetin were applied inorder to increase
the production of embryogenic calli. It was found that the modified LS medium supplemented with 2 mg L
2,4-D combined with 2 mg L" kinetin could induced 69.00% calli which 95.64% were friable calli and 89.44%
were greenish-yellow calli after culturing 30 days and those calli could developed to embryoids more than using
solely 2,4-D or kinetin in every concentration. Therefore the induction percentage, type and color of calli depend

on suitable ratio between 2,4-D and kinetin.

Keywords: KDML 105, 2,4-D and kinetin, embryoenic callus
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Figure 1 Characteristics of the calli after 30 days in culture

Figure 2 Color of calli after 30 days in culture (Y = yellow calli, GY = greenish-yellow calli, DY = dark yellow

calli, PY = pale yellow calli, B = black calli)
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Table 1 Effects of the various 2,4-D concentration on color of the calli and callus types after 30 days in

LS media

color of the calli (%)

callus types (%)

Concentration of

Yellow Greenish- Dark Yellow  Pale Yellow Black Compact Friable
2,4-D (mg)
Yellow
0 (control) - - - - - -
2 - 85.79 8.39 13.75 2.07 9.27 90.73
4 2.58 75.06 7.72 12.06 2.58 18.25 85.75
6 - 70.41 19.08 8.04 2.47 24.50 75.50
8 - 70.02 15.50 6.45 8.03 18.35 81.65

Table 2 Effects of the various 2,4-D concentration on callus induction, fresh weight and diameter of calli after

30 days in LS media

Concentration of 2,4-D (mg)

Callus induction (%)*

Fresh weight .

Diameter of calli (mm)
(mg/callus)*

0 (control) 0.00° 0.0° 0.00°

2 67.33° 216.8° 12.00°

4 55.67" 139.1% 10.00™

6 51.67" 128.0% 9.33%

8 40.00° 76.7% 7.00°

LSD 11.65 91.54 3.85

0.05

*Mean follow by different letter are significantly different (P<0.05)
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Table 3 Effects of the various kinetin concentration on color of the calli and callus types after 30 days in LS

media with 2 mg L™ 2,4-D

color of the calli (%)

callus types (%)

Concentration
o Yellow Greenish-  Dark Yellow Pale Black  Compact Mixed Friable
of Kinetin (mg)
Yellow Yellow
0 (control) - 85.79 8.39 13.75 2.07 9.27 - 90.73
2 - 89.44 10.56 - - 4.36 - 95.64
4 - 81.13 18.87 - - 6.37 16.06 77.57
6 - 21.15 9.86 60.43 8.56 14.05 26.71 59.24
8 - 11.25 42.01 12.92 33.82 41.87 6.10 52.03
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Table 4 Effects of the various kinetin concentration on callus induction, fresh weight and diameter of calli
after 30 days in LS media with 2 mg L" 2,4-D

Concentration of Kinetin

Callus induction (%)*

Fresh weight Diameter of calli (mm)*

(mg) (mg/callus)*
0 (control) 67.33" 216.8° 12.00°
2 69.00° 105.8" 10.00°
4 49.00° 68.2" 7.67°
6 44.33° 68.1% 8.00°
8 9.00° 58.3° 7.33°
LSD 10.05 46.39 1.94

0.05

*Mean follow by different letter are significantly different (P<0.05)
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