MTANTINHAT

JOURNAL OF AGRICULTURE

0138130 TINTURIADLLNHATANEHNT Nuanaaedeelua

1% 32 21lu% 2 NgEAIAN-RIUIAN 2559

a < a ' = o
mslszifiugniansiruqduvsdnalsafizaassnaulalnaiiueanannidinuasfigarAeaasniein
ANTINGIOU WINHUH AVHANT ATHBY UWAZYTYAN YBUTTOL oo 151

a & . .. @ a1 a
FRALAERARIATS (Hemiptera: Kerriidae) AnNda1ALsiARIg | ’Luwuwnﬂﬂmﬁa’nmﬂssmﬁim

UszAnEnnaasssiaiudidasidnuuaslunisaruaudanindnuouans
Tuwideasuuiiuiigiaacdmindaddul
WU qUAA A3IN7 NAdTIY a9 UgnINTTRLG LaTATmN WA 171
NATRIAITHITIUNT LA ﬁi@nﬁsﬁue‘fan'vsm%mwmmﬁa Colletotrichum gloeosporioides mmq‘lﬁsnwamf{'aﬂ
AFTUNNTOL AT WREWTAY FRBT. ..ottt sttt sttt ee et ee st es et e s e es et es s s eeannes 181
AanaulsisauaasFainuauinldenduuazanuaiuisalunisiiuayyadassaas

[ - $ o o a
A1 l“uﬂqnqwuﬁ‘wuluﬂﬂﬂlﬂqllﬂﬁl

4N10705 QYTLRBINDTY WATTUINTUE INTUAS WIHGITR ..o 191
vaaa o a ' (S a a a o @  a '
M lEIFATIzRNIsIANgNUTU INaduaFuINEATAUNTElUuSInIALTaqlnal
WUQ ANAATTAN WAZATTE OB ..ottt 201
a ¥ o a a & o o o o a
MeEsNASNANEN NN BATNTIUNITRAANS N AU GanInNIRsguInEaslaands
Tudsninguasiganil
QAR UIBIRUTT. oottt 209

n1sannslaasindaasgsnalaliludininazidans,

£2957 TWEA WAZAARNY TUBUITAAMA ... oereeeieie ettt 223
mMsnaugasTrslundiauraunaniaulaeldnisnasasaanuuudiunan

LT 8000 1 P LR D)2 0 )T 11 e s e S s b R S e 235

£ 4 1 1 a 2 1 1 4

paraININ@MuasuRslugnsamsnandnsasalianunisiule nsdanls
nandnuazasflsznaudiunlulalius

ARAY TIININT AUNTT WALUT AUATOT LTANDI WATTUET WAREL. ..o 247

: : &
naraINMs N nuzidawAnRsluamstunanmsdas liaasdnguzuazanssauznisiasiiuinaadafuiiagine

ANNA NAWTHE WATANTNIA GEUEWIABRTTA. ..ot 261
a ] ] 2 a ) L] a a L] ]
AATRINITIETNNINNSLNIARINTTONINNITIARARAN A Wld uazAlafininenlulnld
A3qen Aswmanlnena wedss Niu nououss Aunzar Indad doygyufio uazdaiaad Andse@ns. ... 273
unANNLENAL:

' & -
nsldilszlagddrainasuaimsdniluiuiguanmamiiasaslszmaAdanuis

Tran Quang Hung, Tran Thi Nang Thu Laziums ﬁafqmu ......................................................................... 283

ISSN 0857-0841
TCI ngu#l 1



Azt luNSLHTENAURLI

= Saa ¢
ERINANNN
1MANLANY LMANNLETA] Vi aLMAMLATINT M UINESANARTUATANIN
dd g
Ninendag
o 2 o
MSLEFENAURIIL
1. e dunnnenFenendang
2. MISRAN ANininAeauunszasaunn Ad fae lulnsreniamesTlsunsuy
.
ulmsmen B5a fivdnis Cordia new 111m 14 fadnussiatia Anuena A 10 wiin
(mw'ﬂﬂ”mfj@mm%mmmﬁmﬁqnqm

3. maseNaALLEam

P

3.1 AaiFaq (Tite) A94L TARL Lazfas el vsneud nueINsA N RS e 119
menneuasnngange

s2@agliau dunnsuaznwdmge dwivfiey (1w lnauas

. ve e o .
nndsna) Wiiasiifuideesn (Footnote) Tumlinusnaesumenia

A
33 unAnga (Abstract) Arsiluilevfidu Fanuuazidinladne Tnasumenaly
. o o y X

neAn3 4 ginsnd 35013 maesauNanIAnazaglAae N neuay
nndang liaasdin 300-350 A uarliiszyAdnAty (keywords) BTinemAneiaus
AznENAE (UnpnaLBviFmianalifiasdiimAneie)

3.4 A1 (Introduction) kansaailusnuasaratilLgNsANAaY 919w
MImsIABNENT (Review of Literature) uaz3aniszasiaasmaaneaeBson

35 gunsaluazdBnns (Vaterials and Methods) fiuenseazidiundan ginsnif
W masnRBuszILLAARINSAN RSN aaY uavdsysn]

3.6 NANNSANHIWSARNANISNARDY (Results) 91139t neNaN A N AT e Wias
wuadayalugluuy mawviFanindsznaull Tneansadenin Widavudu

Y

MENEINGEAIMLA

a a

3.7 31504 (Discussion) ﬂqsﬁ@uiﬂqﬁummiﬁnmdﬂmmmﬁmﬁmug Fgiee

. oo oy PP Y ad
wansinslannuanddeniig nenulnewselistwluasdisome a Tnediiugiu

g oadd ayaa o . . - - I
msgdeiaetield Farmnianaindmutunanis neifunansinuaiaten
(Results and Discussion)

3.8 &5 (Condusion) A e I Fumnnsd e dae dndwlumad g Uszasd

P

A vy e " o o .
el whenWidawuaune visesrygUsssauaziiiddenasandiumssialy

4. AimfinssnLseniA visa ArauRns (Acknowledgement)

1o

e AR Wunsuansanureunnuuniidoumaelwemiase ust s
" S
dugganemiddn
5. LAN&1981984 (References)
51 luilaiges himsdddsed i RentianBevindlna 2o Endere s

A '

30 uaztl (Name-andyear System) luianansnening %3 asiauast wa. 1w duane
(2545) eRUAN. . 1T ... (@nNE, 2545) Winil £ @ e 2 v Wi 0 anne uazasmc] ¢
(2547) RN, 958 (R UAEANVED, 2547) unetinglE] Bt 3ol B
S OPUSNUE P AN LASANL KU BLTE LATADL (2546) TENNLTN. . e, . (RaFne
uazARAY, 2546) lunsalianansitl g qmqwlﬁlﬁfam Auasil AA. i Johny (2009)...
W9a...(Johny, 2009) g el 2 Wi 1l 1 Johny and Walker (2004) .. 3i3@. . (Johny
andWalker, 2004) i snnnd 1 3 A 19414 v Johny et al. (2005). . 359, . (Johny et al, 2005)
dwiulinfenaaing ¥adel @ mneuinalid it uacen e etal

5.2 lutinyFianansands Widewduenamemmneneunsdnoy ebes

AL s Az s unad@endlseil

1) 919477 (Journals)
o o A

4 o ada o o S e oad o oo o oy
EGAfS i, TNWUW. Teiges. 9019677 (Tewdin) IN@ULN): waminEuse-

Y g
RINVNAUAR.

3

Tunua 47mn uaz 0lgn AasleziaTy. 2547, lradWugAtansuaznis
fnemandnanaadine. ansdnaness 20(1): 10-18.

Barcenas, N. M., T. R. Unruh and L. G. Neven. 2005. DNA diagnostics to identify
intemal feeders (Lepidoptera: Tortricidae) of pome fruits of quarantine
importance. Journal of Economic Entomology 98(2): 299-306.

2) it uazR131 (Books & Textbooks)
dopa mde ed e o e e A e . 2
Fefjdens TRl Towmiade. A minfiand, dedifsnd. A nmariwiome.

a3en Adviswiils 6l Aviana uay wnadnual Sunsin. 2545, auazuNag

o o

Amganle A1A uazuzalag. suussamsRiand, Gelusl. 308 wiln.
Gullan, P. J. and P. S. Cranston. 2005. The Insects: An Outline of Entomology.
3rd ed. Blackwell Publishing, Malden. 505 p.

d e e a4 o dana 4o - -
3) BasterluAewidenivden g euuenFeriuden uasdussosdnms
4 pa  ada cod d v 2y 2 ol p
Fefjden. A Tolesen. wiln wavdinGudiu-waninndugn. b Te
- A ea e a o oa e o
UssnaNg, (Un.) Jemisde. dAninfiaw, dediu.

A9 i uaz anysol nesana. 2535, watanslissdasiuindn Angia.
i 2242, T g3l seeied (Ln). wwawazARSARg A A Yz
wisEgRauazNeLRW. insfudoudnnia leds auacs, nganme,

Kubo, T. 2003. Molecular analysis of the honeybee sociality. pp. 3-20. In: T.
Kikuchi, N. Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of

Social Insects. Hokkaido University Press, Sapporo.

4) Ineniinug
doya ade oA P I a4 de .
Fef Ay DNANA. Talres. szALANENIWIS. anTunnsfnm. Wesniad.
.

AMUNTNTIIING.
aniw widinad. 2547, naveansVilelausian unmuazansieanAnmas
maiuNeaduiuganeinie. Inendnuanendansumnndudia.
Ao a a4 .
wvanended@eslv, @enlvad. 100 wii,

5) ENANTRTNTEU ]

Ao a B PR S
Fof@en siveuioenu. AN, Televidetowivde. Uszimaeaenans.
-

' P

annUiwemise i anfisd, Hedfisnd. Snoumiimiome,
WidnA alema. 2544, unasdmghduinaiululszmalng, wnarsinie. nes

a a = o
noHaz ARINEN NINITINIINEAT, NN, 126 Y.

< !

Fabow. (ruueeulm). uwaienya: o Webste (Subieuln

P
o @ Tna.
oy

AvAudiasn).

6) RedaAnsatingd
4
i

nendagdumanens. 2548 nsdgnidnuun i 1A w (lalastiing). Gzuy
ﬂfaui@ﬂ). me'\i?‘ﬂm;l.ﬂ: httpz/Avww.doae.go.th/proster/nondinhtm (21 ENeU
2548).

Linardakis, D. K. and B. I. Manois. 2005. Hydroponic culture of strawberries in
periite. (Onling). Available: http:/Avww.schundler.comistrawberries.htm (April
21, 2005).

gAuzingUuunmslinmdnqeluieieniming uasnsdFeaiie

At T lunuda


http://www.doae.go.th/proster/nondin/htm
http://www.schundler.com/strawberries.htm

AMTANTINAT

JOURNAL OF AGRICULTURE

o

AR
ATUANTTANNA
inuszasd
T
UIIOUNENNT
9R9LTIUNENNT

NANLITTOUNENNT
gneRgnng

ATUSNHAIAGRT
wnInenaedes vy

119813978 4 WWaw (3 atudl) Ae
QU7 1 UNIAN-LEE

At 2 WO BN AN-BIM AN
2 3 fuenensdunnay
NSNS RS
LAENIN TR Endas
ARLLIAADILINEAIANERT
209ADLLAENEARE LATAINARNRUS
A.n3.8ey e AR IANE"
WyAInenaede
IA.AT.ANIRU ALNANAING
Wanenaedes
76.77.043" wangnd
Wanenaed el

A AR AauaTRLN
WAInenaede v
76.A3.41UNT ANEIDY
WAInenaede i
9A.AF.TUNUA N TLAG WINRYIE
Wanenaed el
HAATEIUNT  Uad13nyan
wnanenaedes vy

HA.AT. LA ayuﬁ§um§q@
wnanenaedes vy
NA.AT.LENNANENI AUNTUN
wanenaedes vy
NA.AT.AUNANED] BNl
wnanenaedes iy
D.ATAMITY  NAdRIAIDY
wnanenaedes vy
NA.AT.ATIOUNT  NTRIALN
wnInenaedes vy
.03.7717 duanine
wnanenaedes vy

Publisher

Publication

Objective

Consultants

Editor

Vice Editor

Faculty of Agriculture,

Chiang Mai University

Tri-annually

Issue 1 January-April

Issue 2 May-August

Issue 3 September-December

To disseminate academic knowledge in
agriculture and related fields

Dean, Faculty of Agriculture; Associate
Dean for Research and International Affairs
Sanchai Jaturasitha, Dr.sc.agr., Prof.
Chiang Mai University

Kaewalin Kunasakdakul, Ph.D., Assoc. Prof.

Chiang Mai University

Editorial Board Nuttha Potapohn, Ph.D., Assoc. Prof.

(Academic) Chiang Mai University

Sakda Jongkaewwattana, Ph.D., Assoc. Prof.
Chiang Mai University

Soontorn Khamyong, Ph.D., Assoc. Prof.
Chiang Mai University

Chanakan Prom-u-thai, Ph.D., Assoc. Prof.
Chiang Mai University

Surin Nilasamranchit, Ph.D., Assist. Prof.
Chiang Mai University

Budsara Limnirankul, Ph.D., Assist. Prof.
Chiang Mai University

Yaowaluk Chanbang, Ph.D., Assist. Prof.
Chiang Mai University

Chantalak Tiyayon, Ph.D., Assist. Prof.
Chiang Mai University

Jirawan Kitchaicharoen, Ph.D.

Chiang Mai University

Wanaporn Tapingkae, Ph.D., Assist. Prof.
Chiang Mai University

Choochad Santasup, Ph.D.

Chiang Mai University



NANLTTOUNENNT
gnein1gannng

2.03.A30UY anlu
wnanenaedes vy
A.A3.357Y AUNANULN
WNINERLUNHATANART
A.A9.L4E" 29I0UNRN
NUINENAEVULNU
A.nsaNae  Sumandne
NNINENRLUNBATANART

-
a

/07460 wlsuilse@a
NYINLNAEIUIAT

IA.A7. NN nalszdg
NUINLNALULIAT
NA.AT.UNNY  grEnayns
WAnenaeuLuR

96.73. 4741 wzasAianes
NINLNAETBULAL
IA.ATINTITANT  SITUILIYANA
NUINENAEIUALLNU
gAY Benmu
NNInenang e eI
NA.ATIACUNS  LAUN19Na
NNINENRLUNBAIANARNT
uA.ag. e Smusuns
NNINLNAEIASTNUATUNS

IR AT ATIENANR g
WAnenaeuula
NA.ATLANNANS  TENURUNG
NINLNAEIANTAUATUNS
A.n3.850g e ANALY
AT AN UL AN AR T
WNANRRN YR AT
wednesiianl Ui
UNENUN lewasal

Sarana Sommano, Ph.D.

Chiang Mai University

Charan Chantalakhana, Ph.D., Prof.
Kasetsart University

Metha Wanapat, Ph.D., Prof.

Khon Kaen University

Angsumarn Chandrapatya, Ph.D., Prof.
Kasetsart University

Savent Pampasit, Ph.D., Assoc. Prof.
Naresuan University

Weerathep Pongprasert, Ph.D., Assoc. Prof.
Naresuan University

Pathipan Sutigoolabud, Ph.D., Assist. Prof.
Maejo University

Suchila Techawongstien, D.agr., Assoc. Prof.
Khon Kaen University

Petcharat Thummabenjapone, Ph.D., Assoc Prof.
Khon Kaen University

Bumpen Keowan, Assoc. Prof.

Sukhothai Thammathirat Open University
Penporn Jankarnkij, Ph.D., Assist. Prof.
Kasetsart University

Chaiyawan Wattanachant, Ph.D., Assist. Prof
Prince of Songkla University

Kriangsak Mengumphan, Ph.D., Assoc. Prof.
Maejo University

Saowakon Wattanachant, Ph.D., Assist. Prof.
Prince of Songkla University

Tawadchai Suppadit, Ph.D., Prof.

Nation Institute of Development Administration

Editorial Board Lalitaya Nummisri

(Management)Onnicha Paramee

Manop Pearpun

PR3N auANANITANA  47/3 auuutaunds mdanm a.iee adeslud We. 053-242164, 089-4333989



UNUFTUIENS

adanAuvinugaunnvinu
. d e b

o o I~ = = py 2o
A TinERT atdui 2 17 32 JunAN3TINT 1 389 LATUNANAREEN 12 T8 A uFuatiudl

'
A T~

e AilinefudnaAant 4 (e dudTuNaLNINTINERAT 3 89 AGINgI 3 o lsad 4 o9 Nels 1

(384 LATHAAMNITNINGAT 1 (599 T luaURRLNANNITININIHISINO Y Auu 1 Fes 1Wuibesuenis

al

WseTemidngtna lunungaresssmane muns G9iduinsuiugn 41 lnemasednd Wulgaswsianilan
al 49

al

o a = o al % a’; o o = 1 1 Idl
ﬂumﬁﬂiuquﬂmL@Lmﬂmmu@@ﬂLQHQI&I?QNV}W%W}MVIH TAELANIZLOLAIUI ALT S TN LAZUNY WAN
) A o | = P o . . o a & .
m@u%ﬂ@‘m@mﬂ’;‘m%%ﬂiﬁﬁmﬂmuumnﬂmuimﬂuun’mmLﬂ‘]:ffmﬂmmm NTIZAZNANANTITNIN
dJ o a 1 A a = a o v v 1 v a 091
@’m’]m\mﬂ%l,ﬂmslum\imeauumﬂu-wqwﬂ’mummﬂﬂ M‘nmmmﬂuq@i@mmmm AalinAN17U1A%N
:; a dl o v v 1 =® b % dl v a o v =
AUINANTULIY ‘V]"]slﬁfﬂ"]ﬂﬂ']?Lﬂ‘lﬂ’ﬁ]?ﬁl’ﬂQﬂ?zﬂﬂﬂﬂ&Iﬁ'}@ﬂq\?N’m NLIRNLLAINUNIALUNTANITIN A TARINNNG

a o , e ey o o o a o , o o o . , N gy
NARRAN 18l 1%@517']5@%%11/11@ HUAR L?']qZQQ?QNﬂUﬁ??NSquﬂu@ﬂqﬂiﬁ ﬁl'ﬂ\iﬂ?um'}]'ﬂﬂqqll? [513%) ﬂ@]ﬂwsﬁ%ﬁ

o ¥

o” 2 4 o I Y a 1 v & o 1 dl v a o
UUaE ﬂ?’ﬂﬁ’]']@@m@ﬂiﬂj‘ﬂuﬂﬁlﬂﬁ ] fluanmedmnd dudndulandnfioniaaruaiuisnaesiniaeiu

HRNEN

da/n/ = a nﬂl 1 2 1 ! ¥ = 0‘ A o =
wananigelunanuisanuraulaluities wu @mmm\‘fimum@wmmumm NIDARIWTANN

iwalen uazuuas NdINIsREmWgITa N lukarnansauiugiuy dmiunisdnnistadaindassgsnalilaf

whaulad1ede wszilunisansiuyuetnanmaaliifuinenns Saunanudden o uarianninimand

'
¥ 1

4 v a L7 o a o Yo s ' 2
ﬁ]’ﬂ\?ﬂ]'ﬂﬂ’ﬂﬂﬂm@]ﬂlﬂu%iﬂLLUQﬂuﬁJWIM'ﬂ’Iuﬂu ﬂfaqmim’]ﬁmimqmm%imum@@mm’mm’mmu@n‘lu

tiuntinasy

nuRwlvd luauusinasy

A.ng. dyde aRIdnan

UFTUNBNITINTATNTAT






nsissiiugnasnssmuqauvisanalsangeassiaulalianuanainniedinuasy

NHEarAaaaInIen

Evaluation of Antiphytopathogenic Activity of Endophytic Fungi Isolated from

Parasitic Plants and their Hosts

ANTINTTOU WIUNWAL FIEANT A18DI" WATYAN UBLSTL"

Phattrapan Promkaew”*, Saisamorn Lumyong” and Boonsom Bussaban”

"n1A3TT99NEN ANNEINENAART uvanenaenTes vl amdadeIud 50200
VDe/oartment of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

*Corresponding author: Email: phattrapan.pk@gmail.com
(Received: 1 September 2015; Accepted: 29 January 2016)

Abstract: The present study was aimed to screen for antimicrobial activity of endophytic fungi isolated from
parasitic plants and their hosts (Bouea macrophylla, Manilkara zapota and Morus alba) and to identify the
selected potent strains. Forty seven endophytic fungi were grown in five fermentation media, potato dextrose
broth PDB, glucose soybean meal broth GSB, malt extract broth MEB, yeast extract sucrose broth YES and
Sabouraud broth SBB and incubated on a reciprocal shaker at room temperature (27-30 °C) for 14 days. The
ethyl acetate crude extracts from fermentation broths were tested for antibacterial and antifungal activity against
7 phytopathogenic strains (Ralstonia solanacearum TNCC003291, Xanthomonas citri BS356, Botrytis sp.
BS298, Colletotrichum sp. BS351, Fusarium sp. BS288, Phytophthora botryosa BS349 and Pyricularia oryzae
BS265) by agar well diffusion method. Dimethylsulfoxide (10%), streptomycin (1 mg/ml) and benomy! (20
mg/ml) were used as control. Crude extracts obtained from endophytic fungi cultured in PDB displayed activity
against phytopathogenic bacteria and fungi. While crude extracts obtained from endophytic fungi cultured in
GSB, MEB, YES and SBB displayed activity against only phytopathogenic bacteria. The Crude extract of
Lasiodliplodia pseudotheobromae MoS5 cultured in GSB and YES showed the most inhibition of R.
solanacearum TNCC003291 (12 mm diameter) and X. citri BS356 (22 mm diameter) with minimum inhibitotory
concentration (MIC) 2.5 and 5 mg/ml, respectively. While crude extracts of the two endophytes, Colletotrichum
sp. MoPIV2 and Phomopsis sp. MoS3/1 cultured in PDB greatest inhibited growth of Fusarium sp. BS288 with
18 and 15 mm inhibition zone diameter and the MIC was 1.25 mg/ml. The MIC of the two extracts that prevented
growth of Fusarium sp. BS288 was 8 times lower than the MIC of fungicide benomy! (10 mg/ml). These results
indicated that endophytic fungi from parasitic plants and their hosts is a potential source of bioactive

compounds that may useful in agriculture.

Keywords: Antimicrobial, endophytic fungi, mistletoe
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Au i lulnsiau uazeaneaia sueulaifiuailn  fiundniduisayulnsidgrsananusulaiin uay

asrveuladdasndagadoannnlsanals 1y annsadudinisaiyaedsuaniFounin uas
chitinase WAz R-1,3-glucanases (Bacon and White, awnsnsinulaialdl (Anaw, 2541; sl uazilsenn-
2000; Druzhinina et al, 2011) fluunssaesluur @i, 2550, Devehatet al, 2002) fAnmguanis
fuite denalnunsethainssulifadsugifuiy  indainangasnidinuanagia iy nadande
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a < P a ada P o
ﬂ'l‘iﬂizLN‘HE']‘VIﬁﬂ']iﬂquﬁﬂuﬂiﬂﬂ’ﬂiiﬂWﬁT’ﬂﬂiq L’ﬂuiﬂllﬂ AnuEnaINNIEINLAaz

NtarAasnen

(Loranthus pentandrus)  WATNININNEZNQN
(Dendrophthoe pentandra) WU3"&39@NTLAN NG
quercetin WAL quercitrin %qﬁﬂmmmﬁlummmmm
fuladin panandiuiiie ey AAAN, 2541;
Chantarasomboon et al., 1974; Phruekphakphom
and Muunsaan, 1979) d1w5unnsanesieuln sl
aengaillinnniin de Abreu et al. (2010) Anw
AvamatnuangaesseulalifanlunasA e
nthnuasfimendelunaduzaing emnnnsain@eniang
Fn2i31 triple surface sterilization UARRaLNATENLE
suspension ua 135 spread plate technique Tunns

ueinaanla s Insmus el lWsianus 1,615 as

W NAuWINLATAME (2552) INnsuans1euln s

AINNIEINAaAN (Dufrenoya sessilis) ‘W‘Llfmm wauln
s synnemata mﬂﬂmqmmﬂmumuwmm
Tuninwvugdndliguans Samdawae aru1em
fugsnnasnyaasa laanagvanaaiia (Colletotrichum
capsici,  Fusarium  oxysporum, Phytophthora
palmivora, P. parasitica W& Sclerotium rolfsii) 161w
o £ a oe Y @ 1 o“ﬂl
seaufiasdiifinig uanalimiuinseulalwsinuen
TaarnnidnRifuninaulaananinld M e lamily
= a aayy =2 :; d”d =
nsaruanlsafalaa@ads i lunisdnunaianasd
. cd o . a
TrnuseasdinaAnnsassenlafainanidin uas
Arltie ALt iaNANNI AR 9N NETINN
o 09// a ala 1 = % =®
fugennasyraemuazuuaiizanalsaig i suia
tsuenatinaessenia indnaeniveduiaya
Waskudruiunisinlllselaallunnsasua

Angisialy
L4 as
AUnTluazIaNNg

1. maugnidasuaulalidanfignedhnuas e
ALLNNEUA

TiFaeeng iy (Eulu LL@ZLﬁy@sl‘LI) Ad uazaan
28i198% 5 FNatiNNaNNLLIN (Bouea macrophylla)
Az A (Manilkara zapota) wau (Morus alba) NENN
=194 (Dendrophthoe
(Dendrophthoe

pentandra) NHNAZNA
sp.) kagnielnuaau (Loranthus
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parasiticus) AALANSmsauAsaas AL daaluy
ndnalaennaEintsstnssanns 15 wnit uasin
danaedluliTuduannatlssann 2x2 cm AnRali
pmgterinas 2 om veaednslilsindeding
(triple surface sterilization) AgILE L1 75% ethanol
11 30 1T mNFag 2% sodium hypochlorite W11
3 U WAaT 95% ethanol 1411 30 2117 (Suwannarach
2010) AR Ui luannaend ol
A 0.5x0.5 cm dwiLAsFAluvienan 1 cm 1
FIREINNNINNLUAIUNT potato dextrose agar (PDA)
i 2% malt extract ukavinlnigningfities (27—
30 °C) wzﬁ"\‘immwm'}L@?ﬂ;afanmmnﬁ:’alﬁlﬂﬁm N
m‘iu,ﬂﬂaﬂﬁu?zgm'%ru@xLﬁu’;*ﬂmi’fﬂu PDA slant 11
f-‘iwmumﬁ'wuLmzﬁﬁmm”mﬂmmqmﬂm@\‘m (isolate
prevalence) (Bussaban et al., 2001) FNANNNT

et al,

. RNUIUFIDEN
IRERY da 4
_ N ATy
AINTN = " —— x 100
RANUIUFAIRLN
SNE e
ANINTTUENTN

2. n1sAaansass1taulnlnanasiaans
aangnaERUAAUYEEnalsaNd
dy & dl v

v ziagastteulalndnuanlé
annnlnwazivaliende a1uquw 47 lalgan
U813 PDA Lnfigoungiiiad (27-30 °C) ilunan 7
o A = | . o g
Fu iawirendli inoculum T lddesluensvan 5
a3im 1Hun potato dextrose broth (PDB), glucose
soybean meal broth (GSB), malt extract broth (MEB),
yeast extract sucrose broth (YES) War Sabouraud
broth (SBB) Ineldidsndisnaesmiidinasanendulelss
Fauatsznnns 0.3x0.3 cm 1l 1w s 5 mi #
m@fﬂuwmmwmmmmm 18x180 mm NARAAE 2 T
uuwamunuu@q (27-30 °C) U 14
LAt LULE 1 E-191TiAanaIEe 120

U
rpm
nsealetniaesdeils ladakag ethyl acetate
sTANUTNRLY rotary WATLATYN
gnsanavenuaesusazlelmanl dimetyl sulfoxide

evaporator


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC8QFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPhytophthora_palmivora&ei=nMs5UpHpI8KSrgf0joCwCg&usg=AFQjCNHE2Jg_tEHdk-6X1_iHcg1iThiqgQ&sig2=zcwvj7-Mb0U-jzBc1v1YNw&bvm=bv.52288139,d.bmk
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC8QFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPhytophthora_palmivora&ei=nMs5UpHpI8KSrgf0joCwCg&usg=AFQjCNHE2Jg_tEHdk-6X1_iHcg1iThiqgQ&sig2=zcwvj7-Mb0U-jzBc1v1YNw&bvm=bv.52288139,d.bmk
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(10% DMSO) elflunsmeseugyshnuaauyisdne
Tapiv
d’l a a 1 A a 4
wnziaeuuafiBenelsaiie 2 allnde

TNCC003291 ag
Xanthomonas citri BS356 U¥811%17 nutrient agar
(NA) ﬂuﬁ@mﬁqiﬁm 24-48 ﬁ?l'aim TGEGEGE
LUARFENAAAUUAAZIiARA83T direct

Ralstonia Solanacearum

colony
suspension Teumslalatildluininge 085 % 73
WATEUAYNTYUAY McFarland Standard No. 0.5
(Koneman et al, 1983) stk udainasdels
Vinanuemns NA uazldanaduninees Pasteur
pipette (TAEWENAUENATS 5 mm) LAzUguLETeN
B fluaumngaw

ideasnielsaie 4 18ia T Botrytis
sp. BS298, Colletotrichum sp. BS351, Fusarium sp.
BS288 way Pyricularia  oryzae BS265 muﬁ\uﬁy@
Phytophthora botryosa BS349 1181117 PDA il
a1 5-7 34 uiq i Uanafunineues Pasteur pipette
fnnmanlplaiisesdeurazeie inlgnide
AIINANNATUBIMNT PDA ﬁmﬁzmmﬁmﬁmﬁ’umi
sp.
BS351 ey Fusarium sp. BS288 WBITENANTUIIUARE
adesmnudindudszanns 10° spore/ml amilF AN

a = a (% .
TN LUANLIENARDL 8N Colletotrichum

fanaadaliivnanuanuns PDA wazldanadau
N319784 Pasteur pipette (IIALEUENAUTNANG 5
mm) nzngusizaN il uauneasy
ﬁﬂﬂ’ﬁ?wMfauqwéﬁmaﬁuﬁﬁriﬂimﬁm%qﬁ%
agar well diffusion IPgVaAANTANANENLLEITLEULA-
IsfselEBunns 35

bl asluusazngy
nHauradud Audnany 5 mm
Faanzeiranliluanuennis NA - vse  PDA

Adenaaey dwiuganunuld 10% DMSO fugn
mi.l@m%mu 19 1 mg/ml streptomycin e 20 mg/ml
benomy! HIUgARILANITILIAN UIAUNARBLAINGD
Wliinfigningiities dufuuuadBatiy 24-48 Falug
uazdviuadwidautinaulalailuaupiunu s
auadnyiersazmiavinfunguiiiansls Tuiin
prainslunsdudauuni Feuarmassiaie

154

Colletotrichum sp. BS351 uay Fusarium sp. BS288
Inadnaunndulngudnanaadla dwFunsduda
qduiidTiaau Aundetaznsdudamuaanis
(BNING LAZNIRLY, 2557)

(ANsnFaRaeslalat)
a a o
qauviztinalsnlugnatuA

F9AL - ANNENISANURY

v
Sany .
. tnlatlqauritinalsanaasy)
maduge = - ~ x 100
_ ANENaTANTa9lATATE
naasTy

a a e
AauvisenelsnluganiuAw

TNaL

3. mstsuangdarassnaulalidiiaadan
iuanafiaressieulnlfanuau 3 lalaan
ﬁﬁmﬁ@ﬂmnmmiﬁufmqqm wazanusaduds
qawnsdnelsaig lfnanaaiin Aa MoS5, MoPIV2 uay
MoS3/1  Teeldanmoizdugiu uarlddoniseny
Faanenlnedin DNA v uiaslalaansae SDS-
CTAB
ammonium) ANNATN13789 Bussaban et al. (2005)
anifaBann@ugan DNA 1R TS e

o o a = & = o ¥
@’]muuflﬂﬂtﬂllﬂﬂLL@ZL%HULV]HUHU;@W%%@H@

(sodium  dodecyl sulfate-cetyl methyl

GenBank LL@:@%NLLNuqﬁﬁﬂﬁ (phylogenetic tree)
AATZHANNANAUTNA TRUINIIH2AT maximum
parsimony %38 distance fAflulsunsy PAUP*
versions 4.0 b10 (Swofford, 2002)

4. MINAIANNANTUANEAURIFETAN ANENLT
ANNS0ELEINSIA IR AUV EnalsaNT
Yrasananaiuainsneula lwdanuou 3
lalaan NARAENAINNANIIEULNAIGA LATAINIID
o :/I a a 6 A v a A dl dﬁl
fudsqauvisdnalsaiglivanaaiin Aa MoS5 Mg
T4 YES, MoPIV2 uaz MoS3/1 Miaealu PDB 1N
NAFBUNIAIAHENTUAYGA (minimum  inhibitory
concentration, MIC) ‘lum@éTuqumm‘%a&mmqau‘vﬁﬁ
M11A5284 Duraipandiyan and Ignacimuthu (2007)
a o o‘t:; o A A
wIsNasdnavenuredeuln i Anaenineiae


http://www.google.co.th/url?sa=t&rct=j&q=%E0%B8%81%E0%B8%B1%E0%B8%9A%20mcfarland%20standard%20no&source=web&cd=1&ved=0CCYQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMcFarland_standards&ei=rx9wT7XuOIflrAeCnvGfDg&usg=AFQjCNHg1GlNgfMVn5IAbPHA6nINBYRPJQ&cad=rja

o

msudsziiugnssansinuaduvisanalsaigaassiaulalnaniuanainniehnuas

NdarAzuasnien

anaanAuguiuudesin i id audindiulugas 0-40
mg/ml NNNINAFBLAIEATE agar well diffusion lae
wisenqAwEtnalsaimdwmiunsdanseslude 2

HANTITNANDILA 3’3@'1‘5{1:1

1. n1sugnsnaulalwfainignienuazing
ALLNTUA
annnisuwensaulalndanninanidn
(Mennzilg, nenazys waznienutew) way
Naade (Nzise ATHA LATVIHDL) WAATTINAN AN
fnuevTes Aendedunlsretenas 13.3-75.0
(miwﬁ 1)LLmzwudﬁmmqmmsﬁL@uImTWm’Tu
NN (Dendrophthoe pentandra Was Dendrophthoe
sp.) NANTe Al uliitiudiu (Bovea  macrophylla
WA Manilkara  zapota) Nanndnfinulunidnusan
wazluisendausazaianfag agnelsfinunisdne
3 d’l ¥ o o 1 1 v v = =2
AfaRlEaNuNsatNsAaudinatias AsHNNsAnEag
Ldnuausiaedwliininau inetiududeaidimnain
o 1 = =l dl E% 1A a
AaunnsAnE luaay o lHun N 2 1iia wu
snaulnlnsigefasas 70.0-83.0 (Bussaban et al,
2001) uazlunganaaue 3 1in Haeulnlnsgads
Ye8ay 94.8-99.7 (Suwannarach et al, 2010)
1 I3 =2 = = o d”
atinglsfinn nnsAnE luNan e nuazNtanAa vy
seula W6 v Colletotrichum spp. WA Phomopsis

Table 1 Total of isolate prevalence and number

and their hosts

spp. %I\iLﬂuaﬂmﬁwuvlﬁﬂﬂﬂuﬁmﬁmmmqa*ﬁwﬁu
FANDANTNIHAN LL@ZW‘H%I&"] (Prihastuti et al., 2009:;
de Abreu et al, 2010; Powthong et al, 2012) ans
WU Lasiodiplodia  WiTANENnuasiTanda 6
FAATIANEN S5l l19e11199 de Abreu et al.
(2010) AN IWFIRIN"ENN Phoradendron
perrottettii uaziNtanAe Tapirira  guianensis Tu
nsfnEnAsanuenslEaun 53 lelnian uaziiy
5111511 PDA slant &5/ F lunnsdnsndusiely

2. nisAansassaulnlndfiadreans
aanqwéﬁmgﬁuw‘ééﬁa‘iﬁﬂﬁﬁ
anmafansassaulalWfannu 47
lelaian Anzidesluenng PDB, GSB, MEB, YES
uaz SBB °lumm’éwmifafanqw%rﬁmﬂauﬁﬁriai‘m
Woamau 7 afae wudnaaulelwsd
@”m\imi@@ﬂqwﬂu@wmm@mﬁm Tatignansnduds
qdwidralanlFunnsineiu Seganiunnideay 10%
DMSO liuansnyiadudanisainyresqauidielsn
i uameliuingvis duden nadnyresqduvid sl
fma1n 10%  DMSO Al flusasinazanaansaia
ey Faseuln WARae luens PDB d1ansn
fufinsslivauneiiBauszen ediuausien
Tl Lmequ§€MFJ3Qﬂﬂil,q?cymm&ﬁuw?ffﬁaimiﬁ
Ae 24 Teloian udseulalndnaeeluenmis

of endophytic fungi isolated from three parasitic plants

Number of isolate of endophytic fungi

Plants
Stalk Leaf Flower Total of isolate prevalence (%)

Parasitic plants

Dendrophthoe pentandra 3 60.0

Dendrophthoe sp. 4 75.0

Loranthus parasiticus 5 0 25.0
Host plants

Bouea macrophylla 3 nt 13.3

Manilkara zapota nt 20.0

Morus alba 7 nt 46.7

nt: no flowers of given plant for fungal isolation
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GSB, MEB, YES uaz SBB ﬂumma‘mmimmwm
WLAT eyt InesuusLeula TWeT ua mq‘w'ﬁ
ﬂummmmﬂ@umﬂwLamﬂ‘hﬂim An 3-5 lalaian 3
lalaian 2-4 laloian waz 57 lelan mNasu
(1397 2) Fapnudindiuuasaiiareadnsenn oy
ﬂ@wmﬂmmm?mmummﬁmwmammmmmm
wAAZTNA (Griffin,
eIl unasAFuauTiiamiig I AT LUA
Tulpsaulusamdauiisneiulnaneanisdisansenn
qw%fmmmﬂuTmVLWm’Tmﬂmww MoPIV2, MoS3/1 uaz
MoS5 #4iataluanins PDB Ua YES a9fiuvasund
AFueuiluiinna dextrose ua sucrose luLfanl
wnmafisanansonin 1% 15 enss Tanakulpakomn
(2012) $1EMNUIIAINANY TIVBIDIU9H
mmzﬁﬁﬁm@ﬂ’mmnﬁifamm”iwmiﬁmf\mmmwﬁm
Faanssneulalid TH121  TnenwudN@1e19nsal
ativanysalluans PDB, YES uay SBB daeliian
Loulalid TH121 Tuatsansduds Atemaria

1994) lunsd f‘l‘tf"] m\m@q Wi

et al

brassicicola 143 aeinalafmnalunnafnenasainLgn
nsdansaslaenia@eseuls Infudaylatmantu
@i 5 Teniu il lennaTe@elunnsaing
mafaanqw%f%qmwvlﬁ i slalmian MoSs Miaesly
GSB uAY YES @nunsnduss R
TNCC003291 U X. citri BS356 g Tnafaun
W AuEnanaa9la 12 uaz 22 mm muaNAL (m‘wﬁ'
1 a b wazc, d) mmmﬂ@‘ﬂmaw MOPIV2 U@
MoS3/1 VlL@fJﬂu’mW]i PDB F;I'LI‘FN Fusarium  sp.
BS288
WunAudnaadla 18 uaz 15 mm mNANAL (m‘wﬁ'

solanacearum

"mewqmﬂummmmumﬂ Tnafiaunn

1 e-g) WaRasannaayAnlness wudimeu
Inlnsiaaeslelmanil Hunminuiiareadulauinngn
sreulalslalaiandu - foe (lflfuansdiays) @
WARN HAIUINANNANFANT BIBNALTENaLAR9RN N T
d‘ 1 o | (% % U 1 a = a a
ninenuduwianszsuliinusiazaiiniinsaasyiuin
WAYATIENTRANAYIE W LANFWTTUGae (Calvo et al.,
2002; Li et al., 2007; Gerke and Braus, 2014)
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3. metswantavassnaulalWdfiandan
AINNIANEANHUTd g LI Ieuls
Inlganulelmanliun slalman MoS3/1 uas MoS5 7
nenlEannfnuresdiumaion was MoPIV2 Aiuanlann
Tugasnnenudeu deflulelmanidAndeniilosann
mmmﬁqumm?ﬂﬂmmﬁ@‘ﬂmﬁmﬁﬁ’miwmau
afigelluanadnsuumn wodnelalnan  Mos3/
d5nalpiliiemadiien aeeuuy Ae 1unadugiling
(2.5-5.0x3.0-12.0 pm) WATIUIABNNTT ANzl
WulAwanssanamdnaaszan (1.4-1.6x24-25 pm)
nelu fruiing  body Fafludnenzanss luaTs
Phomopsis (Sutton, 1980) @213 laltian MoS5 @514
Tniifeilegeuasiimadifen dla Weudasilniiy
AT WAz avnaneaNeng TaflAaiaum 13-
15% 23-24 um nerlu fruiting body Fanseiudnoe
U84 Lasiodiplodia pseudotheobromae (Sutton, 1980;
Alves ef al, 2008) LaziiaiiAmzianduianale e
131904 ITS1-5.85 DNA-ITS2 Eiuduinilussanany
Sednatlu Class WA
Dothideomycetes AMNANAL (m‘wﬁ' 2) 15U lels
1N MoPIV2 tiuginsienzidiule@ang laseatles

Sordariomycetes

Uua1ns udidnazdnindoananadsnie uaziile
Anmzdatsuilanala Ao ITS1-5.85  rDNA-
ITS2  udawudndnet|luaiia Colletotrichum Order
Glomerellales (i 2) usilaignansnszyatlddls
iesanniieyares ITS sequence deldiiemaluns
i:umﬂ%ﬁmm Colletotrichum  sp.  @LTdF14 dl &
agialafimumnlideyauastiug ACT uaz GAPDH
TunnsAsfinAnEoe Tnalantziiias luasn
2010;
2012) BBNANRULAT conidia LA

atlesfianunsnazsvyiealddli (Xie et al,
Weir et al., f
ascospore ‘n@\ﬁwu@umlﬂmﬂmﬂumﬂ (Weir et al.,
2012) Wit ssnviaiazeeiinesruinusre
Toa i (Slirl)pers and Windfield, 2007; Begoude et
al, 2010) dsanavinliiAnlsatuNeldnninaatlu
@mazﬁvl,sit,umzzﬁw%@'@w,l,@(Begoude et al,
2011)



a =< FY a o ~ ¢
msszifiugnasnssinuqauvsinalsairrassiaulalWaiuanannidnuas
AdarAzaaniein

Table 2 Qualitative antifungal activity of 47 endophytic fungi cultured in five media inhibiting growth of

phytopathogens
Number of isolate of endophytic fungi inhibiting growth of test
Potential antifungal activity” organisms
Xc BS356° Rs TNCC003291° Fu BS288°
PDB
+++ 0 0
++
+ 2 2 0
- 43 45 45
GSB
+++ 1 0
++ 3
+ 1
- 42 44 47
MEB
+++ 1 0
++ 1 0
+ 1
- 44 47 47
YES
+++ 1 0
++ 1 1
+ 2 1
- 43 45 47
SBB
+++
++
+ 1
- 40 42 47
® +++ : inhibition zone diameter (X) = 20 mm
++ : 10-19 mm
+ © 6-9mm
- : X=5mm

° positive control = 1 mg/ml streptomycin (Xanthomonas citri BS356 = 10 mm, Ralstonia solanacearum TNCC003291 = 10 mm)

¢ positive control = 20 mg/ml benomy! (Fusarium sp. BS288 = 18 mm)

Xc = Xanthomonas citri BS356, Rs = Ralstonia solanacearum TNCC003291, Co = Colletotrichum sp. BS351, Fu = Fusarium sp.
BS288

PDB: potato dextrose broth, GSB: glucose soybean meal broth, MEB: malt extract broth, YES: yeast extract sucrose broth,
SBB: Sabouraud broth
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L J
10 %DMSO

k10 %DMSO

10 %DMSO

10%DMSO /.

1 mg/ml
streptomycin

10 %DMSO

i

Benomyl

20 mgml 10 mgml
» 1 “
B S
‘ D
P

Figure 1 The inhibition zones of crude extract obtained from Lasiodiplodia pseudotheobromae MoS5

cultured in five media, 10% DMSO and streptomycin 1 mg/ml against growth of Ralstonia
solanacearum TNCCO003291 (a, b), L. pseudotheobromae MoS5 cultured in media F1-F5, 10%
DMSO and streptomycin 1 mg/ml against growth of Xanthomonas citri BS356 (c, d), Colletotrichum sp.

MoPIV2 and Phomopsis sp. MoS3/1 cultured in media F1-F5, and 0-20 mg/ml benomyl against

Fusarium sp. BS288 (e, f, g)

winudflusienlalsingunnudes luiauaieaiin
K1 A DLW LazauLe (Prihastuti 2009;
Suwannarach et al., 2010; Powthong et al., 2012)

et al,

4. manudadusganiansatavenurassia
TlAsansadudsnisaiyrauuaiiGauassn
nalsAng
anmsaseLA NN ATeENsaTA
LR Lﬁ‘ﬂﬂiuﬂ’]i"ﬂ‘ﬂﬂqwéﬁuﬁa'ﬂﬁuﬂ?‘gﬁﬂti‘ﬂﬁﬁ
(MIC) wudnansanane1ureds1iewln s L.
pseudotheobromae MoS5 ‘ﬁlﬁyﬂ\ﬂu YES Elv‘i_lfiimﬁ‘
1N30YIBULANEE R, solanacearum TNCC003291
WA X. citi BS356 A MIC 25 mg/ml uaz
5

mg/m AINAIAL @IURNIATANLILTIY
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Colletotrichum  sp.
MoS3/1 #iiaerluemns PDB fUfaNITLATUURY R,
solanacearum TNCC003291 uaz X. citri BS356 14
Aagl MIC 10 waz 40 mg/ml ANATAL wliinazld
1f3UNUATNINNI streptomycin ARTN WARNIAT A

penuansauls lndisaasaiailanunsn e

MoPIV2 Wag Phomopsis  sp.

Fusarium sp. BS288 MAANINAqeAN MIC wiea 1.25
mg/ml gal¥anstioanindledeuiu benomy! (MIC 10
mg/ml) 914 8 Wi (AN347 3) benomyl 1fuansging
siagedniililumsauaulindfaainevaisie
WU Curvularia lunata W8y Fusarium oxysporum

(ININGI0T LAZNNG, 2549)



73 = L4 k24 1 1 (4
uarasnslimnuziliamaAuisluannsdusanisdaslaaadlnguzuas
anssauznsiasiulnaadaiuiiaddne

MoPIV2

boninense

JX010256 C. siamense
—rl_ DQ454000 C. glososporioides
I

KF053198 C. glososporioidas
GUO66611 G. cingulata

KJ947309 siamense

KC790945 C. jasmini-sambac
KF791588 C. aenigma

JX010244 C. aenigmea
AY266391 C. glososporioides
JX010251 C. alienum

c

Glomerellales

aroa
glososporioides

aeschynomenes
ignotum
ueensiandicurn
musas

Mos3 /1

& KC145883 P. columnaris

C 93 D sclerotioides

61 P. columnaris

AB899789 D. endophy tica

JQ926148 D. phaseolorum
P. asparagi

6 P. asparagi

JQ936143 D. helianthi

5 D. phaseolorurm

5 D. novern

5 0. helianthi

5 D. Jusitanicae

KC343217 D. terebinthifolii

NR111862 D. terebinthifolii

KP182391 D, melonis

KC145911 subordinaria

— FU798595 Phomopsis sp

NR111851 O, fongicolla

Sordariomycetes

100

94 mo"

Moss
60 —|_ JX914479 L. pseudothecbromas
& JX464100 L. pseudotheobromae
GQ469956 L. pseudotheobromas
046 L. pseudotheobromas
33 L. thailandica
34 (. pseudotheobromae
[~ EU012375 L. theobromeae
JXA464069 L. hormozganensis
EU012365 L. theobromae

— 5changes

Figure 2 One of maximum parsimony tree inferred from a heuristic search of the ITS1-5.8S rDNA-ITS2
sequences alignment of 53 isolates of Colletotrichum sp. MoPIV2, Lasiodiplodia
pseudotheobromae MoS5, Phomopsis sp. MoS3/1 and related genera. The size of the

branches is indicated with a scale bar. The bootstrap values representing 1000 bootstrap

Diaporthales

Botryosphaeriales
Dothideomycetes

replications are given (when more than 50%) above the branches

Table 3 The minimum inhibitory concentration (MIC) of the crude ethyl acetate metabolites produced by

endophytic fungi

MIC (mg/ml)®

Crude extracts Raltonia solanacearum  Xanthomonas citri ~ Fusarium sp.
TNCC003291 BS356 BS288

Colletotrichum sp. MoPIV2 10 10° 1.25
Lasiodiplodia pseudotheobromae MoS5 2.5 5 5
Phomopsis sp. MoS3/1 40 40 1.25
Streptomycin 0.062 0.125 nt
Benomyl nt nt 10

*MIC from 3 replicates

° hazy zone

nt = not test
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Species and Color of Lac Insect (Hemiptera: Kerriidae) from Different Host Plant

Species in Northern Thailand
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Abstract: The study of species and colors of lac insects from different host plant species was conducted in
Chiang Mai, Lampang and Phayao provinces. The survey on the host plant species of lac insects found 5
families 6 species, composed of Samanea saman (Leguminosae), Ziziphus mauritiana (Rhamnaceae),
Dimocarpus longan (Sapindaceae), Litchi chinensis (Sapindaceae), Albizia lucidior (Fabaceae) and Croton
oblongifolius (Euphorbiaceae). A rain tree (S. saman) was common host plant. The species identification of lac
insects by using many morphological characters of female 2" instar nymph of lac insect found that collected lac
insects from difference host plants were Kerria lacca (Hemiptera: Kerriidae). Colors variation of lac was studied
by dissolved lac resin in alcohol and used colorimeter to measure its color, the result revealed that lac from
longan tree showed light yellowish color with lowest a* (red color) 2.09 +0.31 however, lac resin from jujube and

rain tree show dark red color with highest a* (red color) 3.28 +0.49 and 3.07 +0.46, respectively.

Keywords: Lac, Kerria lacca, color variation, host plants
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unAmge: MiAnTiauazAzespiannitsendasing 1 luiidmdndada a1 uasnzien wamedismaits
andeilFUsendensaiivionmn 5 A6 T0n A ANN97 ¥9991R0 Samanea saman (Leguminosae), N3N
Ziziohus mauritiana (Rhamnaceae), anle Dimocarpus longan (Sapindaceae), ﬁylﬁl Litchi  chinensis
(Sapindaceae), {luwn Albizia lucidior (Fabaceae) LL@;‘iLﬂﬂ’ﬂﬁfQ Croton oblongifolius (Euphorbiaceae) Taeiie
Udesufuaugd wiednan lunisiinmziaiialneiniadnendnuenedng niannesigeuiuaspiame
e 567 2 wudn ﬂ%ﬁﬁﬁuiﬁmﬂﬁmmﬁﬂﬁwq Shupseiin Kerria lacca (Hemiptera: Kerriidae) yanands
vnsnEninanuiinresdaislneli afsaranelulaanesedudainindueniadatiaes coloimeter WLI9N ASS
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ar o
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a4 fuRdenluuuasmiadas (@13, 2506) AL WAz K. ruralis (Chen et al., 2011) ausutlszinalnefl
‘ﬂﬂL'ﬂuLLN@\‘iLﬂ?iﬂﬁﬂ@%@’mﬂﬁ‘ﬂﬁi‘%‘i?ﬂﬂimL’&?Nslﬂﬂ'u SENUNUARS 4 9Tl A8 K. Jacca, K. chinensis | K.
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weLiiiuae I vieideudne iiluu e Wwiufinawieresszndlneldansnsnszyialé
findnanains (neuthld, 2556) dsznellneannsn laemsuileddednaiie Kera sp.
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Table 1 Host plants of Kerria lacca in Chiang Mai, Lampang and Phayao provinces

Host plant family

Common name

Scientific name

Leguminosae Rain tree
Rhamnaceae Jujube
Sapindaceae Longan
Sapindaceae Lychee

Fabaceae

Euphorbiaceae -

Potka Siris (India)

Samanea saman
Ziziphus mauritiana
Dimocarpus longan
Litchi chinensis
Albizia lucidior

Croton oblongifolius
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Figure 1 Kerria lacca Kerr. (Gullan and Kondo, 2008)
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.2 mm,
Figure 2 Collected specimens; anal tubercle, pre-anal plate (pap), supra-anal plate (spap) (A), dorsal spine,

spine (sp), pedicel (ped) (B), microduct clusters, medium sized (msm) (C), brachia with anterior

spiracle (D), marginal duct clusters (mdc) (E), antennae (F), ventral duct clusters (vdc) (G),
mouthparts, Clypeolabral shield (ClySh), Labium (Lb), Pre oral lobe (Prl), Post oral lobe (Pol) (H),

posterior spiracle (l), ventral seta (J), perivaginal pore clusters (pvpc) (K)

I =
Figure 3 Color variation of lac resin from difference host plants in northern Thailand collect in March

2014-November 2014 Ziziphus mauritiana (A), Croton oblongifolius (B), Dimocarpus longan (C),

Litchi chinensis (D), Albizia lucidior (E) and Samanea saman (F)
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Table 2 Color value of lac dye (L* a* and b*) from difference host plants in northern Thailand

Mean + SE
Host plants

Lightness (L*) Red (a@%) Yellow (b*)
Samanea saman: Sop Prap district, Lampang province. 3.26 £0.49 3.07% £0.46 1.96 £0.29
Samanea saman: Chae Hom district, Lampang province. 2.90 +0.43 2.54” +0.38 1.37 £0.20
Samanea saman: Hang Chat district, Lampang province. 4.97 £0.74 2.25° +0.34 1.56 £0.23
Ziziphus mauritiana: Meuang district, Chiang Mai province. 3.42 +0.51 3.28° +0.49 1.75 £0.26
Dimocarpus longan: Meuang district, Lampang province. 1.72 £0.26 2.09° 0.31 1.74 £0.26
Litchi chinensis: Meuang district, Chiang Mai province. 2.13 £0.32 2.58™ +0.38 1.40 £0.21
Litchi chinensis: Mae Taeng district, Chiang Mai province. 2.92 +0.43 2.24° +0.33 1.38 £0.21
Albizia lucidior. Sop Prap district, Lampang province. 2.65£0.40 2.70™ £0.40 1.75 £0.26
Corton oblongifolius: Sop Prap district, Lampang province. 2.64 +0.39 2.17° +0.32 1.93 £0.29

CV =53.48 CV=21.33 CV =38.00

P =0.1344 P =0.0137 P=0.7132
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Efficacy of Fungal Bioinsecticides on Striped Flea Beetle Control in

Baby Pak Choi in Highland of Chiang Mai Province

WY gUAA"T A5Ins naasu’ lae ugawnlTRug’ uasisinn weshlsaissy”

Nawin Sukleard“, Jiraporn Kulsarin”, Sawai Buranapanichpan”* and Weerathep Pongprasertzl

"memaginguazlsaiis AnzinsasaIans uuianenaedes il Sandadeslua 50200
7/Departmenz of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
AT TINENANARSININIAT ACUANIAIANART NENENTETINT IR UAZAIUIRAEY A TINENAHIUSAT Faudnienglan 65000
z Department of Agricultural Science, Faculty of Agriculture, Natural Resources and Environment, Naresuan University,

Phitsanulok 65000, Thailand

*Corresponding author: Email: sawai1955@gmail.com

(Received: 1 March 2016; Accepted: 26 April 2016)

Abstract: Efficacy of fungal bioinsecticides in controlling striped flea beetles, Phyllotreta striolata (Fabricius), on
baby pak choi was conducted in laboratory and greenhouse conditions of Mae Tho Royal Project Development
Cennter, Chiang Mai. Fungal bioinsecticides consisted of Metarhizium anisopliae isolate 4849, Beauveria
bassiana isolate 5335, commercial M. anisopliae (I\/Ietazan®) and commercial B. bassiana (Buverin®) comparing
with a chemical insecticide (acetamiprid) as positive control. The result in the laboratory revealed that Metazan®,
Metarhizium anisopliae isolate 4849 (1x108 conidia/ml) and Buverin” showed 100 percent of mortality after 7
days of spraying on adults of striped flea beetle whereas Beauveria bassiana isolate 5335 (1x1O8 conidia/ml)
gave the lowest percentage mortality (85.72%). For acetamiprid, all the beetles was completely control after 2
days of spraying. The efficacy of the fungal bioinsecticides under greenhouse condition at 22 days after
transplanting showed that Metazan” were the highest efficiency in controlling striped flea beetles which the
lowest number of beetles was found on the plants (0.51 beetle/plant) with no statistical significantly different
(P<0.05) to acetamiprid (0.51 beetle/plant). In addition, all the tested bioinsecticides showed no adverse effects

on growth and development of baby pak choi i.e. height, canopy width and fresh weight after harvesting.

Keywords: Bioinsecticides, striped flea beetle, baby pak choi
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Table 1 Average mortality percentage of striped flea beetle and LT,,

of fungal bioinsecticides after

spraying with the fungal bioinsecticides and chemical insecticide under laboratory

Average mortality percentage of insects at various days after

Treatment Application rate spraying” LT,
1 2 3 4 5 6 7

M. anisopliae isolate 4849  1x10 conidia/ml  5.00% 5.00™ 7.50% 32.64° 52.08° 74.11° 90.62%° 4.59
M. anisopliae isolate 4849 1x10° conidia/ml  5.00% 12.78° 21.11% 4653 69.79% 83.48° 100.00° 4.60
M. anisopliae (Metazan®) ~ 200 g/20 Lwater 500> 10.00° 32.22° 58.68° 78.82° 93.75% 100.00° 3.40
B. bassiana isolate 5335 1x10" conidia/ml  5.00%° 5.00% 13.05°° 29.51¢ 47.11° 67.86° 93.75% 4.56
B. bassiana isolate 5335 1x10° conidia/ml  2.50%  5.00% 10.55°° 28.42¢ 51.04° 70.54° 8572° 463
B. bassiana (Buverin®) 80 g/20 Lwater  7.50° 7.78% 13.61% 34.38° 6042 80.80° 100.00° 4.13
acetamiprid 10 g/20 L water  95.00" 100.00° 100.00° 100.00° 100.00° 100.00° 100.00° -
Control - 0.00° 0.00° 0.00° 000° 0.00° 000° 0.00° -
LSD - 632 909 1331 1440 1659 1750 12.94 -

"Means within the same column followed by the same letter are not significantly different 5% level by LSD
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Table 2 Average damage level of plants from striped flea beetle (grown under greenhouse)

Average damage level of plants”

Treatment Application rate Day after transplanting (days)
7 12 17 22
M. anisopliae isolate 4849 1x10° conidia/ml 1.60° 5.28"° 4.77° 458"
M. anisopliae (Metazan®) 200 g/20 L water 1.32° 5.01° 4.75° 4.08%
B. bassiana isolate 5335 1x10" conidia/ml 1.40° 5.37° 5.40° 4.87°
B. bassiana (Buverin®) 80 g/20 L water 1.40° 5.02° 4.89° 4.47°°
acetamiprid 10 g/20 L water 1.47° 4.95° 4.56° 3.85°
Control - 1.67° 5.70° 5.93° 5.88°
LSD - 0.46 1.33 0.49 0.67

"Means within the same column followed by the same letter are not significantly different 5% level by LSD

Table 3 Average number of striped flea beetle found on plants (grown under greenhouse)

Average number of insects per plant”

Treatment Application rate Day after transplanting (days)

7 12 17 22

M. anisopliae isolate 4849  1x10° conidia/ml 0.36° 1.93% 1.09% 1.12°
M. anisopliae (Metazan®) 200 g/20 L water 0.31° 1.42" 1.21% 0.51°
B. bassiana isolate 5335 1x10 conidia/ml 0.21° 2.13° 1.27° 1.22°
B. bassiana (Buverin®) 80 g/20 L water 0.40° 2.00% 1.44° 0.92%
acetamiprid (Molan®) 10 g/20 L water 0.42° 0.86° 0.70° 0.50"
Control - 0.42° 2.12° 1.43° 1.28°
LSD - 0.32 0.60 0.54 0.46

"Means within the same column followed by the same letter are not significantly different 5% level by LSD

Table 4 Average growth of plants (grown under greenhouse) at 22 days after transplanting

Average growth of plants (cm)"

Treatment Application rate

Height Width
M. anisopliage isolate 4849 1x10° conidia/ml 15.45° 19.69°
M. anisopliae (Metazan®) 200 g/20 L water 16.25° 19.44°
B. bassiana isosate 5335 1x10 conidia/ml 16.06° 19.79°
B. bassiana (Buverin®) 80 g/20 L water 16.00° 19.43°
acetamiprid 10 g/20 L water 15.90° 20.42°
Control - 15.88° 19.52°

LSD - 1.15 1.30

"Means within the same column followed by the same letter are not significantly different 5% level by LSD
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Effects of some Fungicides on Growth Inhibition of

Colletotrichum gloeosporioides, Causal Agent of Onion Twister Disease
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Abstract: Leaf twister diseased of shallot and onion were collected from 5 plantation areas in Chiang Mai and
Lamphun provinces. The causative pathogen was isolated by tissue transplanting technique. Five isolates of
Colletotrichum gloeosporioides exhibited white to gray colony color and light orange color of spore mass were
found as concentric ring in the middle of the colonies after cultured on potato dextrose agar (PDA) for 7-9 days.
Slide cultures of the fungal morphological studies revealed hyaline-septate hyphae and conidia were cylindrical
with both rounded apices and single cell. The pathogenicity tests conducted on shallot seedlings showed
severe symptoms of more lesions and twisted leaves numbers after inoculation with the isolates 2, 3 and 4 when
comparing with the control trials. Six fungicides including carbendazim, azoxystrobin, difenoconazole,
azoxystrobin mixed with difenoconazole, maneb and mancozeb were used in testing of fungicide efficacy. Each
fungicide was mixed into PDA medium at different concentrations, including the concentration of the
recommended rate, 1/2 of recommended rate, 1/4 of recommended rate and 1/8 of recommended rate. The
results showed that carbendazim, at all concentrations, exhibited the most effective in inhibiting the growth of
fungi at 100% inhibition. The inhibition was statistically significant different in all concentrations when compared
to mancozeb, with the lowest efficiency in inhibiting the growth of the fungus at inhibition percentages of 19.33,
18.56, 14.33 and 12.67, respectively. In addition, the result of the soaking C. gloeosporioides culture disc in
each fungicides at different concentrations showed that all concentrations of carbendazim inhibited the growth
of the fungus with the inhibition percentages of 100.00, 100.00, 100.00 and 90.00, respectively, and the
differences were statistically significant when compared to maneb, the fungicide with the lowest efficiency in

inhibiting the growth of fungi at inhibition percentages of 2.78, 1.39, 1.39 and 0.00, respectively.

Keywords: Onion twister disease, Colletotrichum gloeosporioides, shallot, onion, fungicide
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Table 1 The concentration of fungicides used in each treatment
Concentration (ppm)
Fungicides
Recommended  1/2 Recommended 1/4 Recommended 1/8 Recommended
(common name)
rate rate rate rate
Systemic fungicide:
carbendazim 500 250 125 62.5
azoxystrobin 62.5 31.25 15.625 7.8125
difenoconazole 125 62.5 31.25 15.625
azoxystrobin +
325 162.5 81.25 40.625
difenoconazole
Contact fungicide:
maneb 1600 800 400 200
mancozeb 1920 960 480 240

3.2 Fungicide soaking method

11 culture disc BUIALEWNNAUENAN 0.3
IuFNes sevmeavinlan lalaniiauainiem
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Figure 1 Onion twister symptom on Allium spp. from 5 locations
(a) shallot from Saraphi district, Chiang Mai province
(b) shallot from Pa Plu sub-district, Ban Hong district, Lamphun province
(c) shallot from Ban Hong sub-district, Ban Hong district, Lamphun province
(d) onion from Mae Wang district, Chiang Mai province

(e) shallot from Mae Wang district, Chiang Mai province

Figure 2 Colonies and conidia of Colletotrichum gloeosporioides five isolates

(a) colony of isolate 1 on PDA media for 7 days
(b) conidia of isolate 1 under the light microsope 400X
(c) colony of isolate 2 on PDA media for 7 days
(d) conidia of isolate 2 under the light microsope 400X
(e) colony of isolate 3 on PDA media for 7 days
(f) conidia of isolate 3 under the light microsope 400X
(g) colony of isolate 4 on PDA media for 7 days
(h) conidia of isolate 4 under the light microsope 400X
(i) colony of isolate 5 on PDA media for 9 days

(j) conidia of isolate 5 under the light microsope 400X
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Table 2 The size and number of the lesions on the shallot seedlings after inoculation with each of five

isolates of Colletotrichum gloeosporioides for 7 days

|solate Lesions size/plant” (cm) Lesions no./plant" (lesions)
Control (non-inoculated) 0.00° 0.00°
Isolate 1 3.50° 1.33°
Isolate 2 7.23° 2.33°
Isolate 3 7.13° 2.67°
Isolate 4 747" 3.00°
Isolate 5 3.17% 1.00°
LSD, s 3.42 0.72
CV (%) 40.99 23.70

" Value with different letters within a column were significantly different according to least significant difference (LSD) at P < 0.05

Figure 3 Onion twister symptom on shallot seedlings after Colletotrichum gloeosporioides five isolates

inoculation for 7 days

(a) control (non-inoculated)

(d) isolate 3
mm%uﬁ'ﬁwmwmm Fluansfideutinganzassiade
awwinlsa (Lim, 1980) Inel carbendazim uummﬂu
mimummmimmmmmﬂumu ascomycota Fada
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3.2 Fungicide soaking method
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mancozeb Hefifusnsdudinianaiyaentes  lausauiifoudennfesiuninanesfnais
WinFL 0.00 wa 0.00 % (AN3MH 4) TINANITNARR poisonous media method luda 3.1

Table 3 Growth inhibition percentage of Colletotrichum gloeosporioides isolate 4 on PDA media by
poisonous agar method

Growth inhibition percentage of Colletotrichum gloeosporioides isolate 4"

Fungicides

Recommended  1/2 Recommended 1/4 Recommended 1/8 Recommended
(common name)

rate rate rate rate
Systemic fungicide:
carbendazim 100.00° 100.00° 100.00° 100.00°
azoxystrobin 73.33° 58.78" 55.11° 46.89°
difenoconazole 100.00° 84.44° 75.78° 66.00°
azoxystrobin + b . b o
81.33 79.11 75.67 63.00
difenoconazole
Contact fungicide:
maneb 30.44° 22.33° 17.33° 6.89'
mancozeb 19.33° 18.56' 14.33' 12.67°
LSD, . 0.84 1.72 2.20 1.67
CV (%) 0.99 2.26 3.09 2.70

" Value with different letters within a column were significantly different according to least significant difference (LSD) at P < 0.05

Table 4 Growth inhibition percentage of Colletotrichum gloeosporioides isolate 4 on PDA media by
fungicide soaking method

Growth inhibition percentage of Colletotrichum gloeosporioides isolate 4"

Fungicides Recommended  1/2 Recommended 1/4 Recommended 1/8 Recommended
rate rate rate rate
Systemic fungicide:
carbendazim 100.00° 100.00° 100.00° 90.00°
azoxystrobin 52.22° 41.67° 36.67° 19.44°
difenoconazole 26.67° 17.78° 16.11° 4.44°
azoxystrobin +
difenoconazole 49.58" 48.33° 46.11° 23.33°
Contact fungicide:
maneb 2.78° 1.39" 1.39° 0.00°
mancozeb 10.42° 2.78° 0.00° 0.00°
LSD, . 3.20 1.81 1.68 5.14
CV (%) 6.30 4.06 4.00 17.84

" Value with different letters within a column were significantly different according to least significant difference (LSD) at P < 0.05
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Abstract: Purple rice is rich in nutritional values and bioactive compounds such as anthocyanins found mostly in
pericarp layer of the grain. They illustrate antioxidant properties by reacting against reactive oxygen species. For
this reason, consuming purple rice has recently become popularly among health concerning people. The
objective of this study was to determine variation of grain yield, anthocyanin content and antioxidant capacity
among 19 local purple rice genotypes. The experiment was arranged in RCBD with 3 replications. Rice plants
were grown in the same growing condition and harvested at maturity for yield evaluation. Anthocyanin content
and antioxidant capacity were analyzed in brown rice caryopsis. The results show significant variation in grain
yield, anthocyanin content and antioxidant capacity among the 19 purple rice genotypes. Grain yield varied
significantly from 260 to 625 kg/rai, anthocyanin content ranged from 9.73 - 54.68 mg/100 g and antioxidant
capacity ranged from 251.76 - 709.38 mg Trolox/100 g and 2304.6 - 6247.0 umol Fe (I)/100 g determined by
DPPH and FRAP assays, respectively. The genotype Kum 7677 had the highest amount of grain yield,
anthocyanins and antioxidants determined by DPPH assay. These 2 assays was used to determine the
antioxidant capacity in purple rice as they were significantly correlated (r = 0.71, p < 0.01). The correlation was
not observed between anthocyanin content and antioxidant capacity determined by both assays. There should
be some other compounds play the similar role as anthocyanin which is requiring further study. However, the
information in this study encourages further study on physiological mechanisms of anthocyanin and antioxidant
accumulation in rice grain among different rice genotypes and the selection of rice genotypes in breeding

program for high anthocyanin and antioxidant capacity genotypes which will be benefit for rice consumers.

Keywords: Local purple glutinous rice genotype, yield, anthocyanin, antioxidant
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Figure 1 Anthocyanin content in 19

local Thai purple glutinous rice genotypes
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Figure 2 Antioxidant capacity of 19 local Thai purple glutinous rice genotypes determined by DPPH

method
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Figure 3 Antioxidant capacity of 19 local Thai purple glutinous rice genotypes determined by FRAP

method
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Figure 4 Relationship between antioxidant capacity determined by DPPH and FRAP methods (n = 19)
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Figure 5 Relationship between anthocyanin content and antioxidant capacity determined by DPPH and
FRAP Methods (n = 19)
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Figure 6 Grain yield (at 14% moisture content) of 19 local Thai purple glutinous rice genotypes
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Abstract: This research had 2 objectives: 1) appropriate indicators in clustering villages by agriculture
characteristics, and 2) clustering the rural villages. The data were collected from 60 rural villages of 4 districts,
each district had 3 sub districts in Chiang Mai, such as Maerim, Saraphi, Doi saket, and Sansai by survey and
interview, then analyzed by cluster analysis. The results revealed that, there were 6 indicators, such as
percentage of 1) area had no intensive chemical using more than 3 years 2) area was plane and clear 3) area
had not or far from industrial factory more than 1 kilometer, 4) area was far from intensive chemical using
neighbor more than 1 kilometer 5) area close to main highway, and 6) chemical less and sufficiency water
source area. Rural villages were grouped of organic agricultural practice appropriateness in to 3 clusters, 1)

most, 31 villages; 2) moderate, 24 villages; and 3) low, 5 villages.

Keywords: Cluster analysis, indicators, organic agriculture, rural village
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Table 1 Descriptive statistics of indicators percentage in clustering rural villages (n=60)

Indicators Mean SD Min Max
1 area had no intensive chemical agriculture 23.66 7.089 1.00 40.00
more than 3 years
2 area was plane and arable 42.93 36.18 0.00 100.00
3 area had no or distant from industrial factory 84.66 31.24 5.00 100.00
more than 1 kilometer
4 area was far from neighboring farm with 31.00 29.46 0.00 70.00
intensive chemical more than 1 kilometer
5 area close to main highway 3.28 3.98 0.00 20.00
6 area had safe water source or without 28.11 30.16 10.00 76.00

chemical combination

Table 2 Mean and standard deviation of three clusters centroid

Centroid Cluster

Indicators Cluster 1 Cluster 2 Cluster 3
SD SD SD
1 area had no intensive chemical 0.400 1.046 48.650 10.36 1.950 2.742
agriculture more than 3 years
2 area was plane and arable 59.850 37.575 60.250 24.41 8.700 14.367
3area had no or distant from industrial 62.250 31.392 74.000 31.355 57.750 30.239
factory more than 1 kilometer
4 area was far from neighboring farm with  11.750 6.619  24.750 17.280 6.500 4.454
intensive chemical more than 1 kilometer
5 area close to main highway 5.000 3.987 1.075 0.749 3.785 2.080
6 area had safe water source or without 25250 22853 25650 8.368 23450 7.096

chemical combination
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Table 4 Number of rural villages of each cluster
Number of rural villages Percentage

Cluster 1 Less appropriate 5 8.33
Cluster 2 Most appropriate 31 51.66
Cluster 3 Moderate appropriate 24 40.00
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Abstract: The Huarue chili is economic important cash of industrial crop of Ubon Ratchathani province. If the
cultivation standard is maintained, long-term income can be generated. The purposes of the study were (1) to
study the cultivation method by chili grown in Ubon Ratchathani province under the safety standard and (2) to
compare the cultivation methods under this standard among chili grown whose cultivation experience and
education backgrounds were different. The study took eight months and look at 150 Huarue chili grown. Data
was collected through the use of a questionnaire and analyzed by descriptive statistics to calculate frequency
and percentage, and compare the results using the F-test. It was (1) the most frequently followed safety
cultivation standard was not using human waste in the chili bed (§ =3.85) followed by (if necessary) the use of
hazardous substance as recommended by the Department of Agriculture (x=3.82) and (2) chili grown who
had different cultivation skills had two different safety as mentioned in no. 3 that was if necessary, the hazardous
substance would be used as recommended by Department of Agriculture or as directed on the label. This was
different at the critical level 0.05 which chili grown whose cultivation skill greater than 20 years better followed
the safety standard than the ones whose cultivation skill less than 10 years and whose cultivation skill between
11-20 years. There was statistical different at 0.05 in no.4 that when plant pathology spreads the protection had
to be conducted academically; the agriculturist whose cultivation skill greater than 20 years better followed the
safety standard than the ones who had cultivation skill between 11-20 years. For the agriculturists who had

different education background were capable to follow the safety standard equally with statistic different at 0.05.

Keywords: Farmers’ capacity, building on production, save local chilli variety Haurue
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Table 1 Huarue chili by safety cultivation standard

By safety cultivation standard X SD Level
1 Water resources in an environment that does not cause 3.67 0.62 high
contamination
2 Planted area is not hazardous substances will cause residues or 3.74 0.68 high
contaminants in productivity
3 If necessary, hazardous chemicals would be used as 3.82 0.66 high
recommended by Department of Agriculture
4 When an attack of pests in convert pepper, agriculturist would be 3.60 0.70 high
used as recommended by Department of Agriculture
5 The use of organic fertilizers, through fermentation or degradation, 3.72 0.75 high
in order to prevent the contamination by microorganisms that cause
disease levels that are harmful to consumers
6 Not using human waste in the chili bed 3.85 0.72 high
7 Clean equipment and containers used to harvest. Does not reduce 3.43 0.67 moderate
the quality of the produce, and does not cause contamination
affecting the safety of consumers
8 The sorting of peppers that have defects or inferior quality, and size 3.60 0.60 high
according to the stipulations in the National standards for
agricultural products and edible chilis
9 Containers and vehicles to clean transport. No contamination 3.40 0.60 moderate
affecting the safety of consumers
10 Clean storage facilities, with no direct sunlight and good air 3.69 0.55 high
circulation, no heat, that can prevent contamination from foreign
material
11 Personal hygiene to prevent contamination of peppers especially 3.38 0.64 moderate
in the harvest by anything that causes disease on contact with the
peppers,
12 Provision of records regarding the survey and plant pest control 3.1 0.87 moderate
throughout the year
Total 3.58 0.67 high

Remark: 4.51-5.00 = very high, 3.51-4.50 = high, 2.51-3.50 = moderate, 1.51-2.50 = moderately low, 1.00-1.50 = low (Srisa-
ard, 1998)
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Table 2 Compare the cultivation method by safety standard between among chili grown whose

cultivation experience was different

Huarue Chili by Safety Cultivation Standard Source Sum of df Mean F Sig.
Squares Square
1. Water resources in an environment that does ~ Between Groups .703 2 .351 918 402
not cause contamination Within Groups 56.290 147 .383
Total 56.993 149
2. Planted area is not hazardous substances Between Groups Naat 2 .389 .839 434
will cause residues or contaminants in Within Groups 68.083 147 463
productivity Total 68.860 149
3. If necessary, hazardous chemicals would be  Between Groups 3.042 2 1.521 3.660* .028
used as recommended by Department of Within Groups 61.098 147 416
Agriculture Total 64.140 149
4. When an attack of pests in convert pepper, Between Groups 3.051 2 1.526 3.252*  .041
agriculturist would be used as Within Groups 68.949 147 469
recommended by Department of Agriculture ~ Total 72.000 149
5. The use of organic fertilizers, through Between Groups .647 2 .324 .569 .567
fermentation or degradation, in order to Within Groups 83.593 147 .569
prevent the contamination by Total 84.240 149
microorganisms that cause disease levels
that are harmful to consumers
6. Not using human waste in the chili bed Between Groups 1.732 2 .866 1.696 187
Within Groups 75.042 147 .510
Total 76.773 149
7. Clean equipment and containers used to Between Groups .996 2 498 1.112 .332
harvest. Does not reduce the quality of the Within Groups 65.837 147 448
produce, and does not cause contamination  Total 66.833 149
affecting the safety of consumers
8. The sorting of peppers that have defects or Between Groups .580 2 .290 .798 452
inferior quality, and size according to the Within Groups 53.420 147 .363
stipulations in the National standards for Total 54.000 149
agricultural products and edible chilis
9. Containers and vehicles to clean transport. Between Groups .015 2 .007 .020 .980
No contamination affecting the safety of Within Groups 53.985 147 .367
consumers Total 54.000 149
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Table 2 (continue)

Huarue Chili by Safety Cultivation Standard Source Sum of df Mean F Sig.
Squares Square

10.Clean storage facilities, with no direct Between Groups 112 2 .056 A79 .836
sunlight and good air circulation, no heat, Within Groups 45.782 147 311
that can prevent contamination from foreign Total 45.893 149
material

11. Personal hygiene to prevent contamination Between Groups .094 2 .047 113 .894
of peppers especially in the harvest by Within Groups 61.246 147 417
anything that causes disease on contact Total 61.340 149

with the peppers,

12.Provision of records regarding the survey Between Groups 2.843 2 1.421 1.909 152
and plant pest control throughout the year Within Groups 109.451 147 745
Total 112.293 149
Between Groups 3.497 2 0.092 1.407 0.08
Total Within Groups 7.260 147 0.065 7
Total 10.757 149

* significance at the 0.05 level

Table 3 Paired comparison the cultivation method by safety standard between among chili grown whose

education was different

Huarue Chili by Safety Cultivation Experience X Experience
Standard S10year 11-20year >20 year
3.If necessary, hazardous substance <10 year 3.720 - 732 .014*
would be used as recommended by 11-20 year 3763 ~ ~ 016*
Department of Agriculture
>20 year 4.096 - - -
4.When an attack of pests in convert <10 year 3.581 - .534 .075
pepper, agriculturist would be used 11-20 year 3500 ) _ 012*
as recommended by Department of
>20 year 3.871 - - -

Agriculture

* significance at the 0.05 level
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Table 4 Compare the cultivation method by safety standard between among chili grown whose

education was different

Huarue Chili by Safety Cultivation Source Sum of df Mean F Sig.
Standard Squares Square
1.Water resources in an environment Between Groups .501 2 .251 652 522
that does not cause contamination Within Groups 56.492 147 .384
Total 56.993 149
2.Planted area is not hazardous Between Groups 1.552 2 76 1.69 .187
substances will cause residues or Within Groups 67.308 147 458 5
contaminants in productivity Total 68.860 149
3.1f necessary, hazardous chemicals Between Groups 2.344 2 1172 2.788 .065
would be used as recommended by Within Groups 61.796 147 420
Department of Agriculture Total 64.140 149
4.When an attack of pests in convert Between Groups .320 2 160  .328 .721
pepper, agriculturist would be used Within Groups 71.680 147 488
as recommended by Department of Total 72.000 149

Agriculture
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Table 4 (continue)

Huarue Chili by Safety Cultivation Source Sum of df Mean F Sig.
Standard Squares Square
5.The use of organic fertilizers, through  Between Groups .343 2 A7 300 741
fermentation or degradation, in order  Within Groups 83.897 147 571
to prevent the contamination by Total 84.240 149
microorganisms that cause disease
levels that are harmful to consumers
6.Not using human waste in the chili Between Groups .290 2 .145 279 757
bed Within 76.483 147 520
Groups 76.773 149
Total
7.Clean equipment and containers used Between Groups 311 2 .156 344 710
to harvest. Does not reduce the Within Groups 66.522 147 453
quality of the produce, and does not ~ Total 66.833 149
cause contamination affecting the
safety of consumers
8.The sorting of peppers that have Between Groups .017 2 .008 023 977
defects or inferior quality, and size Within Groups 53.983 147 .367
according to the stipulations in the Total 54.000 149
National standards for agricultural
products and edible chilis
9. Containers and vehicles to clean Between Groups .196 2 .098 268 765
transport. No contamination affecting ~ Within Groups 53.804 147 .366
the safety of consumers Total 54.000 149
10. Clean storage facilities, with no Between Groups .964 2 482 1.57 210
direct sunlight and good air Within Groups 44.930 147 .306 6
circulation, no heat, that can prevent  Total 45.893 149
contamination from foreign material
11. Personal hygiene to prevent Between Groups 1.232 2 616 150 .225
contamination of peppers especially ~ Within Groups 60.108 147 409 6
in the harvest by anything that causes Total 61.340 149
disease on contact with the peppers,
12. Provision of records regarding the ~ Between Groups 76 2 .088 115  .891
survey and plant pest control Within Groups 112117 147 .763
throughout the year Total 112.293 149
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Table 4 (continue)

Huarue Chili by Safety Cultivation Source Sum of df Mean F Sig.
Standard Squares Square
Between Groups 0.266 2 0.133 186 0.15
Total Within Groups 10.490 147 0.071 6 8
Total 10.757 149
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84051 TWER UAZARANT NUANINAANA "

Ajchara Pothidee' and Chittima Kantanamalakul"

"arandrunmmsmaniuasaunsal ainanenatglIiusssnnsaT Aamdauunys 11120
"School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi, 11120, Thailand

*Corresponding author: Email: agaspajc_stou@yahoo.co.th

(Received: 9 November 2015; Accepted: 28 March 2016)

Abstract: The objectives of the research were to study the management of logistics activities by farmers and
middlemen, logistics costs, hen egg business problems, and guidelines to develop logistics management of the
hen egg business in Chachoengsao Province. Data were collected from 48 farmers and 5 middlemen by using
questionnaire and also conducting a focus group discussion with 17 participants. The results found that
management of logistics activities by farmers and middlemen were similar which consisted of demand
forecasting, operational communication, egg management, transportation, and customer services, but farmers
had more activities in production factors management and egg management in the hen house. Average
logistics costs of farmers who sold eggs at their farm, those who sold eggs at the customer’s place, and
middlemen were 13.72, 17.39, and 9.97 baht/100 eggs, respectively. Most logistics costs were the cost of loss
from breakage. The major logistics problems for farmers were high wage cost and high price of fuel, while
problems of middlemen were high price of fuel and inconvenient road conditions. Guidelines to develop
logistics management of the egg business are that farmers should form a group in order to help each other and
also improve their farm management, both groups of farmers and middlemen should improve egg management

in each step of egg movement in order to reduce the loss of breakage and get higher profits.

Keywords: Logistics activity management, Hen egg business, Chachoengsao Province
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Farmers Farmers Middlemen
Logistics costs Sell at farm Sell at customer’ place
Baht % Baht % Baht %
- general management costs 410 29.48 410 23.27 2.89 28.99
- warehouse and inventory 0.49 3.52 0.49 2.78 0.13 1.30
costs
- equipment & depreciation in 0.90 6.47 0.90 5.11 0.36 3.61
fixes assets
- transportation costs 0 0.00 1.87 10.61 1.06 10.63
- costs of loss 8.42 60.53 10.26 58.23 5.53 55.47
Total 13.91 100.00 17.62 100.00 9.97 100.00
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Recipe Development of Mixed Tea from Mulberry Leaf and Fruit

by Mixture Design
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Abstract: The objective of this research was to optimize the formula of non-caffeine tea from mulberry leaf and
fruit. The experiment was conducted using mixture design of 3 components, consisting of mulberry leaf 20 -
60%, medium ripe mulberry fruit 20 - 60% and fully ripe mulberry fruit 20 - 60%. It was found that the optimal
formulation of mixed mulberry tea consisted 40% mulberry leaf, 24% medium ripe mulberry fruit and 46% fully
ripe mulberry fruit. The developed mixed mulberry tea had 0.273 of water activity, 4.22% of moisture content,
5.38% of ash, 287.08 mg/100ml
mg/100mi

(wet basis,

, of EC,, values, 5.67mg/ml,

(wet basis,

) of total phenolic compound, 170.49
) of catechin, 0.327
9/1009g 4 rasiy ©f tannin. In addition, mulberry mixed tea were safe to consume from both pathogenic and food

wet basis

, of anthocyanin, 100.60 mg/l , of quercetin, 406.62 mg/l

(wet basis; (wet basis,

poisoning bacteria. The product has hedonic score of overall liking average like to moderately like.

Keywords: Mixed tea, mulberry fruit, mulberry leaf, main ingredients, antioxidant
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Table 1 The formula of mulberry mixed tea

Formula Component (%)
Mulberry leaf Mulberry medium ripe Mulberry fully ripe
1 20.00 20.00 60.00
2 20.00 60.00 20.00
3 60.00 20.00 20.00
4 20.00 20.00 60.00
5 40.00 40.00 20.00
6 40.00 20.00 40.00
7 33.33 33.33 33.33
8 46.67 26.67 26.67
9 26.67 26.67 46.67
10 26.67 46.67 26.67
11 20.00 40.00 40.00

3. AUAWIDINAANUNTITIILUNNDUNANNA
wsaufinau s

i af sl aufinangRsuia
NNNITAIZEAIUNINNIAT NNENITN QAU
wazneszamdnda lunsiimmsdasifauiAe
AMNTNANNNIRTFIURUANNEAT Geq 9 lumien
NNE.3000-2552 (AN1INNUNIATZIUAUANNEATLAL
ANUNTUUNTNR, 2552) Lmzmmﬂmmamﬁmeﬁau%ﬁ
YT NET.30-2556 (R1UNITUNIATTINGAAUNTIH,
2556) A4f AINAEL 1B (AOAC, 2005) A19elnes
WBARIA (a,) (AQUA Lab §uCX3TX) F1d L a* b*
(Minolta chroma meter §14 CR-300) @196i14
aandwptulatds DPPH (Mahattanatawee et al.,
2006) Bnofluaavianun (Waterman and Mole,
1994) g aueninlmeniiuianan (Ranganna et
al, 1991) 13u1audnsaesdny  Buiuamdu
(Fecka and Turek, 2008) 1fFannuunuiiy (AOAC,
2005) ﬁﬂuquﬁgauﬁfﬁﬁwm (Larry and James,
2001) MEdFuaza (Valerie et al., 2001)
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Table 2 Quality of ingredient mixed mulberry tea

. Medium ripe Fully ripe
Quality Leaf Mulberry

Mulberry Mulberry
Color L* 44.38 £0.15 32.93 +0.26 31.38 £0.26
a* -6.34 +0.04 9.62 +0.46 4.75+0.18
b* 14.20 £0.05 2.76 £0.14 1.50 £0.16

Water activity (a,) 0.174 +£0.003 0.331 +£0.002 0.326 +0.003
Moisture content (g/100g) 3.32 £0.01 4.76 £0.31 4.17 £0.32
Total phenolic compound (MA/g, 4 pasie)) 1.96 +0.01 10.42 £0.10 10.10 £0.19

Anthocyanin (mg/1009,,., s 2.60 £0.08 213.68 £1.36 337.96 £14.24

EC,,values of DPPH 102.49 £1.44 57.17 £+0.13 76.96 +0.33

radical scavenging activity (mg/100ml)

Means of 3 samples + standard deviation
* = colour value ;L* = lightness (100 = light, 0 = dark) ;

annueumlsentulunaudouniud) nandeuinag
Hilszannuueunlseniiugendnuandauriog iiasann
ITUTNIANVDINAMNOLY (FUAA wazii lain, 2555)

2. HAMTWAIMFATHANNUNTI T ILUNDUNAN
NAUNDU

mmmmmmmmmw (mm\m 3) WU um
qmmmu@ﬁmm (a,) 0.273 - 0.322 LL@wNﬂ’]ﬂ’)’lﬁJTu
BE)35U919 308AY 3.66 - 4.74 LFUNUUNUNL 0.198 -
0.335 N51/100n3u SauaziFunnddn 500 - 3.72
1Burauanuflunse-Ang (pH) 378 - 4.31 AR L
37.28-41.42 AR a* 0.99-6.36 LAZANA b* 5.66 - 9.60

dounamziuunslsziiunefnulszan
Audaani{iizlna 100 Ay (mmq‘ﬁ' 4) WU HAZHUL
AINTRUANUAN LU TINBE TTUI1N 579 - 7.10
AuABEIeMI9 6.05 6.88 AMUIATIRDEITUIN 5.40
-6.35 KNunAuagszudng 5.55 - 6.73 WAZAINLTEL
Tneisanatjszndng 561 - 6.39 devmanimaaes
FAMUANALATI LN ANNA TN AT e
AMNANNUTLDIRAGIULRINARNA UT T AN T
mi@ufaml,ﬁ\a HAYNAUUINDLILIAN LATHANNDUGN
@mmq mmmmﬂmmwmum\ﬂ I m”LMumsa
mfmu (mi’m‘w 5) LAZLLNLNIN contour plot (m‘ww 1)
NUINAAAIUTDIHNANA LTI T AR B AN AZ WU
ANTRLS AN EIEUNg & 4917 ndusa uaz
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a* = +red, - green ; b* = +yellow, - blue

ANTaLIAEIIN BeNRUHANATUNNEDH (p < 0.05)
dquAn Lack of fit ldfdad1Atynieada (p = 0.05)
uazaunFHnaduRFSan R egludag 82.11 - 99.85
wudn wnann T inaduiien R geumngnaady
s Faansofiunananiameuauetlia (g3umn,
2548) ANNANNNTAINATUNLAN ANANNTRLISAT AT
ANNTULLYEWRADS (linear model) FaNdNANanN
nuavidausneuuiailuan Araneuzlsng AR
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WLLUNNAIANMLILINLA (special cubic model) 0
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AvsnaranuianNandanlndunan

N@mﬁmawzﬁmzﬁqumuﬁ'mmmmﬁ'qm
(optimization) WU uaNT NN A lsznauEae
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Fnulszanndudia fisziu 6.00 31l Fauamalunn
overlay plot (ﬂ’]‘wﬁl 2) meﬁwﬁ'mmmu (U310
wuwmmmﬁywm) YRIGAITITIAIN TUNH B UNANEA
Mau

ANt mageLsunInady  an
A3 e TN IR EA RS T Uiy
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Table 3 Qualities of mixed mulberry tea 10 formulas

Water Moisture Tannin Color
formula %Ash pH
activity (a,)  contents (%) (g/100g) L* a* b*
1 0.273 a 3.66 a 0.335f 5.00 a 391b 37.28 a 6.36 f 5.66 a
2 0.302 e 3.96 ab 0.249 cd 5.76 ¢c 3.78 a 41.59 f 6.17 ef 8.37 ef
3 0.322 f 4.34 bc 0.198 a 7.30 g 4.67 g 4119 f 0.99 a 9.60 f
4 0.273 a 3.66 a 0.335f 5.00 a 391b 37.28 a 6.36 f 5.66 a
5 0.302 e 3.83 ab 0.223 b 6.52 e 4.09d 4122 e 4.37¢c 8.71 ef
6 0.284 b 3.73 a 0.269 e 6.13d 426e 39.19¢c 3.32b 7.43c
7 0.287 bc 344 a 0.257 de 5.98d 4.02¢ 40.17d 4.77 cd 7.76 cd
8 0.299 de 3.99 ab 0.229 bc 6.72f 4.31f 40.74 f 261b 8.69 ef
9 0.284 b 3.55a 0.320 f 538 b 4.03¢ 38.79b 5.10 cd 6.73 b
10 0.294 cd 340a 0.247 cd 5.98d 3.93b 4142 f 5.38 de 8.23 de
11 0.321f 4.74 ¢ 0.232 bc 6.55 e 4.13d 40.25d 3.08 b 8.79 ef
F-test . . . . . . . .
CV% 5.56 12.06 17.71 11.71 5.87 3.85 39.01 7.78
Mean of 3 samples
Mean in the same column follow by a common letter are not significantly different at 5% level by DMRT
Table 4 Sensory evaluation of mixed mulberry tea 11 formulas (n=100)
Formula Appearance Colour Odor Tastes Overall liking
1 6.68 +1.22 6.81 +1.08 5.90 £1.45 6.35 £1.23 6.20 £1.35
2 6.68 £1.26 6.05 £1.27 5.65 £1.39 5.40 £1.49 5.78 £1.33
3 6.51 £1.25 6.10 £1.29 6.73 £1.25 5.69 +1.12 6.41 £1.09
4 6.70 £1.24 6.80 +1.38 5.91 +1.41 6.39 +1.32 6.19 £1.25
5 5.85£1.17 6.08 £1.35 5.55 £1.38 5.64 £1.40 5.61 £1.22
6 5.79 £1.39 6.88 £1.43 6.20 £1.48 5.93 +1.16 5.88 +1.44
7 6.31 +1.33 6.41 +£1.42 5.99 +1.24 6.18 +1.42 6.02 +1.35
8 6.02 £1.26 6.21 £1.05 6.12 £1.35 5.74 £1.32 5.73 £1.27
9 6.90 +1.26 6.61 +1.14 6.13 £1.23 6.25 +1.43 6.39 +1.20
10 6.56 +1.22 6.11 +£1.28 5.75 +£1.40 5.57 +1.66 5.85 £1.15
1" 7.10 £1.48 6.41 £1.42 573 £1.14 6.23 £1.42 5.90 £1.18

Mean + standard deviation
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Table 5 Equation regression forecast the optimal formula mixed mulberry tea for attribute sensory
evaluation from effect of 3 components (mulberry leaf, medium ripe mulberry fruit and fully ripe

mulberry fruit)

2

Attribute Equation regression R Probability* Lack of fit

Appearance 6.47A + 6.65B+6.72C- 2.59AB- 90.11 0.011 0.0504
2.59AC+2.32BC

Colour 6.09A + 6.06B + 6.80C — 0.26AB +1.41AC - 96.64 0.001 0.0570
0.33AC

Tastes 5.69A + 5.53B + 6.45C 82.11 0.001 0.1197

Odor 6.70A + 5.66B + 5.92C — 2.60AB - 0.42AC - 97.72 0.003 0.0576
0.077BC +7.46ABC

Overall 6.42A + 5.78B + 6.19C — 1.94AB — 1.69AC - 99.85 0.006 0.0822
0.32BC+9.55ABC - 0.089AB(A-B) —
5.68AC(A-C)

A = Mulberry leaf; B = Medium ripe mulberry fruit ; C = fully ripe mulberry fruit
* Significantly different at the 5% level
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Figure 1 Contour plot of (a) appearance (b) colour (c) tastes (d) odor (e) overall of mixed mulberry tea
from equation regression with 3 components (mulberry leaf, medium ripe mulberry fruit, fully

ripe mulberry fruit)
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60.00
B: unnipe

60.00
C: fulyripe

Overlay Plot

Figure 2 The score accepted at 6.00 of attribute sensory evaluation formula mixed mulberry tea (surface

plot)

o = ] o dl %
MU LA BIUTE LA NUNKE NI 898NN TN 1A
(4aun, 2548) lAn1squiaangnsndasunany
NUAUBLIWAY 35.8% HANNDUNINALILIAY 26.5% LA
HANNBUANDUWIN 37.7%  MIN1IMARBLITAUNIT
HaNFUNINITAMANTA LAZADININNNNIYATN
(A13799 6) WULNH a5 UTANNAAALAABLTBIFT
wilsh 0.16 - 5.60% TenNAMNAIALAARINNAY 10%

= | v P ° A
azfadrannistianunsnldlunisinunegnan
wirnzan IR UNAnA Wi lE (Hu, 1999)

3. AUAWADINAANUNTITIILUNNDUNANKA
nrauAwmule

a;m‘ﬁl WNIzaNTeNanA T T iU ey
naNKaviaew 1uA luvieuasuiia 30% nandauvi
BULT 24% uaznandaugnauuiic 46% lnadndqu
maﬁmqﬁmuﬁ@:ﬁﬁm‘fuﬁmﬂu’éﬂmmmﬁwﬁﬂ
donnga A AFUADINIANINLAR NANTW UAE
Qauﬁﬁmmmﬁmﬁmsﬁﬁﬁwmuiﬁq (mﬁm‘ﬁ' 7) Ing
Wudwﬁmﬁmﬁmwﬂuuﬂauﬁﬁwmﬁﬁmm%yu@gjﬁ
4.22% +0.12 L'}"Jﬂﬂﬁﬁyyﬂﬁiﬁﬁﬁ%ﬁmwmﬁﬁam
luvsiay un.3000-2552 (A11N9TUNIRTFIUAWAN
NHATUAZRWNTUWITR, 2552) wariifssnniqauyia
AR 250 cfulg duldanuinsgiu
HAMATUNAUANTNTY 11 I UNHBY HET. 30-2556 i
Amualaliiau 10 cfug  (@nineuninsgiu
HARINNITH, 2556) ANMFUNINIMUINARITITIT T

suuunlualuilaqiiulifinswmunetinenainuany

242

wiw anlunseunanEag1Eagy (JuR, 2549) 1At
(2379904 WAZATLY, 2549) N1IWAIUNTITINANAN b8l
wmﬁmmﬂum@u (AAT8], 2551) NI
NARA U TN A RaNAZ AT LATIZ LN (NWUNITTRY,
2553) dannuanTeiEanlEFunstensuiiaann
fiislne

4. MsNARALNITEANSURNHLS TNARRTITY L
NNDUNANNANNDU
NANTINAAALNNTUANTUN U TEa AN A
weanAni etz lnaduaw 100 98 Tnaldas i
AZLUUANINTAL (9-point  hedonic  scale) AU
FNRRATUT (1397 8) W anwouzilesng uazd 16
pzULMRAEWINTL 7.70, 7.60 g luszAuTaUNIN
(7.23 - 8.11) 4914 &5 nau uazpnmsaLiaesanly
AZULLAAL 6.40, 6.80 AT 7.00 ANNANGL LRI
INOATALLUNAN (6.34 - 7.22) WAAIINNARS TWHE
mmﬂi'umewai@wﬂuﬁmm?mmQiﬁiﬂﬁ
ﬂ’]iﬂizl,ﬁuﬁq'afjwmamﬁmwfmﬂriﬁ“u?‘llmﬁvq
100 AuwuIn gz Al uguage 65 A iflugaie 35
AL %qé’guﬂﬂﬂﬁéﬁm@m’quimg Sanay 41 Hang
921914 30 - 39 1] HendnFusanis viseniine e
37 %eaz 58 SnnsfnmssinBoyanmaull Seaas
88 fislnalnseanFuNanine Setay 98 uazilE
et enART TG aas 75 AT AR
graalunaunand oufiwmun 18 uiineuiuaes
fristnage uazilponslulflivnaniamans



nsWaugasTaluntaunannantaulatlin1snaaasaanuULRIUNEN

Table 6 Compare the value of sensory evaluation and sensory forecast

Attribute Value of sensory” Value of sensory Deviation
evaluation forecast (%)
Appearance 6.60 +0.99 6.25 5.60
Colour 6.90 +0.88 6.60 4.55
Tastes 6.10 +0.99 6.00 1.67
Odor 6.30 £0.95 6.15 2.44
Overall 6.07 +0.98 6.08 0.16

1/, . L
Value of sensory evaluation +standard deviation

Table 7 Quality of developed mixed mulberry tea

Standard of Mulberry tea

Quality Value
from TCPS & NBACFS

Colour L* 40.71 £0.38 NS

a* 4.43 +0.36 NS

b* 4.21 £0.30 NS
Water activity (a,) 0.273 +0.002 NS
Moisture content (g/1009) 4.22 +0.12 7
Ash (g/100g) 5.38 £0.33 NS
EC,,values of DPPH radical scavenging 287.08 £13.22 NS
activity (mg/100ml)
Total phenolic compound (mg/ml) 5.67 £0.15 NS
Anthocyanin (mg/100ml) 170.49 +2.47 NS
Quercetin (mg/l) 100.60 +0.65 NS
Catechin (mg/l) 406.62 +1.22 NS
Tannin (g/100g) 0.327 +0.09 NS
Total place count (cfu/g) < 250 1x10°"
Yeasts and moulds (cfu/g) <25 NS

Mean of 3 samples + standard deviation; NS = not specific

Table 8 Sensory evaluation of developed mulberry mixed tea (n=100)

Attribute Liking score’
Appearance 7.70 +0.82
Colour 7.60 +0.84
Taste 6.40 +1.07
Odor 6.80 +0.92
Overall 7.00 +0.82

”Liking score mean = standard deviation
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Abstract: The aim of this study was conducted to determine the effects of dried ethanol by-product (DEBP) in
total mixed ration (TMR) on intake, digestibility, milk yield and milk compositions of lactating cows. Four
crossbred Holstein Friesian cows, average initial weight at 407 +32 kg with day in milk at 77 £21 days were
randomly assigned according to a 4x4 Latin Square Design. The cows were allotted to receive one of four TMR
diets that contained different levels of DEBP at 0, 10, 20 and 30%. TMRs were formulated to be isocaloric and
isonitrogenous diets (2.2 McalME/kgDM and 12%CP). The results showed that dry matter (DM) intake was not
different among dietary treatments (P>0.05). Digestion coefficients of DM and organic matter (OM) and non-
fiber carbohydrate (NFC) were linearly decreased (P<0.01) as DEBP was increased in TMR. However, digestion
coefficient of EE was linearly increased when levels of DEBP in diets were increased (P<0.01). Milk production
and milk compositions (protein, lactose, solids-not-fat and total solids) were not significantly different among
dietary treatments (P>0.05). Milk fat was linearly increased when levels of DEBP in diets were increased (linear,

P<0.01). In conclusion, DEBP can be used in TMR for lactating cow at 10% without any detrimental effect.

Keywords: Dried ethanol by-product, intake, digestibility, milk yield, milk composition, lactating cows
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Table 1 Feed ingredients of experimental TMR diets

Ingredients DEBP in TMR (%)

(kg) 0 10 20 30
Rice straw 40.0 40.0 40.0 40.0
Cassava chip 30.0 20.0 10.0 0.0
Dried ethanol by-product (DEBP) 0.0 10.0 20.0 30.0
Rice bran 8.0 8.0 6.0 4.0
Soybean meal 44 % 6.0 6.0 7.0 7.0
DDGS’ 8.0 8.0 8.0 8.0
Palm oil 0.0 1.7 34 5.1
Urea 1.6 14 1.3 1.1
Molasses 5.0 3.5 3.0 3.4
Sodium chloride 0.5 0.5 0.5 0.5
Sulfur powder 0.1 0.1 0.1 0.1
Dicalcium phosphate 0.3 0.3 0.3 0.3
Premixed’ 0.4 0.4 0.4 0.4
Sodiumbicarbonate 0.1 0.1 0.1 0.1
Total (kg) 100.0 100.0 100.0 100.0
Cost’ (baht/kg) 7.85 8.08 8.38 8.63

" Premixed in 1 kg consisted of vitamin A 4,000,000 U, vitamin D, 400,000 IU, vitamin E 4,000 IU, vitamin B,, 0.002 g, Mn 16

g,Fe249,Zn24g,Cu2gSe0.05gand10.5g.
? Dried distillers grains with solubles
° As fed basis
DEBP = dried ethanol by-product, TMR = total mixed ration
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Table 2 Chemical composition of experimental total mixed ration

DEBP in TMR (%) DEBP
Chemical composition
0 10 20 30
Dry matter (DM), % 94.9 95.0 95.3 95.5 94.3
————————————————————— % of dry matter
Organic matter (OM) 88.8 88.6 87.4 86.6 83.8
Ash 1.2 114 12.6 134 16.2
Crude protein (CP) 11.1 12.1 11.3 12.7 10.3
Ether extract (EE) 2.5 4.5 6.0 7.2 1.8
Neutral detergent fiber (NDF) 51.5 52.3 56.9 59.6 69.0
Acid detergent fiber (ADF) 33.8 35.0 39.0 41.3 47.3
Non-fiber carbohydrate (NFC) 23.6 19.8 13.2 71 2.7

NFC (non-fiber carbohydrate) = 100-ash-CP-EE-NDF, DEBP = dried ethanol by-product, TMR =

total mixed ration

Table 3 Effect of dried ethanol by-product in TMR on daily feed intake

ltems DEBP in TMR (%) P- Effect
0 10 20 30 SEM value L Q C

Average cows weight, kg

419.5 414.5 406.3 410.5 16.43 0.95 0.64 0.79 0.84
Voluntary intake, kg/d

14.0 12.3 13.9 13.2 0.46 0.12 0.70 0.30 0.03
Voluntary intake, % BW

3.36 2.96 3.43 3.22 0.12 0.13 0.92 046 0.03
Voluntary intake, g/kgo'75

151.7 133.5 153.7 145.0 4.80 0.09 0.99 0.36. 0.02

L = linear, Q = quadratic, C = cubic, DEBP = dried ethanol by-product, TMR = Total mixed ration
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apelauniihinning sausuilun nasdmin

wavilafidus luduunnseauldlu NRC  (2001)
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Table 4 Effects of dried ethanol by-product in TMR on digestibility and digestible nutrient intake

ltems DEBP in TMR (%) P- Effect

0 10 20 30 SEM value L Q C
Digestion coefficients, %
Dry matter 64.1° 588" 546  522° 174 001 001 045 095
Organic matter 69.4"° 639"  60.3° 579° 174 002 001 045 096
Crude protein 65.0 62.7 57.5 59.4 313 040 016 053 0.50
Ether extract 81.0° 86.1°  885°  91.0° 105 <001 <001 026 056
NDF 55.5 51.0 50.7 50.1 248 045 019 045 0.71
ADF 48.8 43.6 43.2 411 158 006 002 038 0.39
NFC 98.8° 91.8° 89.4% 85.8° 162 <0.01 001 033 045
Digestible nutrient intake, kg/day
Organic matter 12.5 10.9 12.2 115 042 013 039 035 0.05
Crude protein 15 15 1.6 1.7 012 060 029 048 0.79
Ether extract 0.4° 0.6° 0.8° 1.0° 0.05 <001 <0.01 050 0.32
NDF 7.2 6.4 7.9 7.9 035 007 008 032 005
ADF 4.7° 4.3° 5.4 5.5 0.16 <0.01 003 020 0.0
Metabolizable energy1
Mcal/day 32.7 26.6 27.8 25.3 162 007 003 032 0.18
Mcal/kg of DM 2.3° 2.2 2.0% 1.9° 0.06 001 <001 052 095
MCP, kg/day 1.1° 0.9° 1.0% 0.9° 006 007 003 032 018

L = linear, Q = quadratic, C = cubic, NFC (non-fiber carbohydrate) = 100-ash-CP-EE-NDF, DEBP = dried ethanol by-
product, TMR = total mixed ration, NDF = neutral detergent fiber, ADF= acid detergent fiber

"1 kg DOMI = 3.8 Mcal ME/kgDM (Kearl, 1982)

MCP (microbial crude protein), kg/d = 0.00825xME intake (MJ/d) (ARC, 1984)

Reid et al. (1988) &nfilu Thiuazisn (2546) nann
11 correlation coefficient 2e139LTNUUB ADF i1l
nstlaglfazgendn NDF  uazawliiudnifsunnuaeg
ADF Loz NDF Savdunusnisauiuniseas|fasned
HadnAty TneluensmsTaundifs=su NDF uaz ADF #
geazasnaliinnaunsnaesnstien lfdnguisanas
(Ruiz et al., 1995; Beauchemin et al., 1994) @dugdu
UszAnsnnseiealfanalisfiu NDF waz ADF fenlyd
WANFNAUNNATH (P>0.05) susidulsyAnanng
doelFaslnfilununasensaiiiinangaluladi
“l,%uzgmmmimmiﬁLﬁmﬁﬁmm@mumuﬁwzﬁu 0
wlafiiuslugnaaning (P<0.01) Lm:ﬁngﬁ”mﬁ'@
im“umﬂfﬁmﬂL@muﬂ@LLﬁ\ﬂuqmﬂﬁm@Lﬁﬁyﬁq
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o & v & o oA 4 o F e A Aa L o oqy
ANFAFNTUNT TITTAUVDUNTUN TN AN U9 157
HAnnstieelfuaslaiugeliuganafosnii Michel and
Yves (1997) 978911491 nwm’%uhﬁﬂuq FIFAMNIURS
v e & o qu ' o v a <
dndiaeniawinlinstienlfuaslaiuiugau
Taunldsulnauzndosldludouang
Auwizedmg WlsmuenuuazNDF Tiunnsiaiuesine
WHANAUNNATA (P>0.05) 92UINNGATBNMNTUAN
AN5aN I AN ET N BAZLATNANLEN WD AWTAITLHL
. 4 e e oo o
F19 7 (19790 4) eeielafimn szAullshunlaun
TH5ulugnsenmanandnidany 4 ges agfludoiigs
A91ATMUTINT8Y NRC (2001) 71918970497 TALNd
WuananTNuNY sz 9.52-10.41 Alansumadu
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Table 5 Effects of dried ethanol by-product in TMR on milk yield and milk composition

ltems DEBP in TMR (%) P- Effect
0 10 20 30 SEM value L Q C

Milk yield, kg/day 11.3 10.6 10.3 10.5 077 080 044 059 0.98
4% FCM', kg/day 11.2 10.7 10.4 10.5 115 095 064 080 0.99
Milk composition, %
Fat 3.48° 3.56° 3.53° 3.97° 006 <001 <001 0.03 0.10
Protein 3.17 3.06 3.08 3.04 005 029 012 042 039
Lactose 4.82 4.6 4.68 4.70 017 084 072 051 0.66
Solid not fat 8.75 8.42 8.52 8.50 019 067 048 045 0.56
Total solid 12.2 12.0 12.0 12.5 020 037 041 014 093
Fat:Protein 1.10 1.17 1.15 1.30 010 002 0.01 022 0.1
Feed efficiency
kg milk/kg feed
OM) 0.80 0.85 0.74 0.80 006 066 066 095 0.27
4% FCM kg/kg feed(DM)

0.74 0.80 0.69 0.80 009 057 079 075 021
ECM, kg 10.3 9.6 9.4 10.0 067 074 074 032 094

L = linear, Q = quadratic, C = cubic

ECM = energy corrected milk = milk x (0.38*%fat+0.24x%protein+0.17x%lactose)/3.17

'4% FCM(Fat corrected milk) =

(0.4 + (0.015 x %fat)) x milk (kg)

DEBP = dried ethanol by-product, TMR = Total mixed ration, DM = Dry matter

Al SuTdsRuatnatias 1.16-1.57 Alanfumadu
Wachirapakorn et al. (2014) T#31e:97141 Taunluam
v dl % a 09/ 1 1 o Yo
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[~ 1 Vo dl 1 v 1 o
Annunudn launlisulnausises i lugauaesladu
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Effect of Dried Tomato Pomace in Concentrate Diets on Nutrient Digestibility and
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Abstract: The experiment was conducted to determine effect of dried tomato pomace (DTP) in concentrate on
feed intake, digestibility and growth performance of native cattle. Sixteen Thai native beef cattle were randomly
allotted to 4 treatments and 4 replications in the completely randomized design (CRD). The concentrate diets
were formulated to contain DTP at 0, 15, 30 and 45%, respectively. Concentrate were fed to cattle at 2% of body
weight and roughage (rice straw) was fed at ad libitum. The experiment was lasted for 120 days. Feed and
feces sample were collected to determine feed intake, digestibility, feed conversion ratio, average daily gain,
weight gain and final weight. The results showed that crude protein (CP), ether extracts (EE), ash, neutral
detergent fiber (NDF) and acid detergent fiber (ADF) content in DTP were 19.08, 12.05, 3.96, 58.46 and 44.53%,
respectively. The gross energy (GE) was 5.74 Mcal/kg. Digestibility coefficient of dry matter and organic matter
were similar among treatments (P>0.05). However, the increasing levels of DTP in the diet reduced digestibility
of crude protein, NDF and ADF (P<0.05). Feed intake, average daily gain, feed conversion ratio, weight gain,
final weight and BCS were similar among treatments (P>0.05). It could be concluded that even DTP reduced
digestibility of CP, NDF and ADF but it can be used up to 45% without any effect on feed intake.

Keywords: Thai native cattle, digestibility, growth performance, dry tomato pomace

261



ANTANTINEAT 32(2): 261 - 271 (2559)

unAngda: AnwnslEninuziliamanite (Dried tomato pomace, DTP) lugsmsaunsdiusiaifzunninisiuls
mstiag 14 memmum’m@?‘mLﬁuimmm‘imﬁ”ulﬁm MU 16 v utalalnegueanidy 4 ngu < ax 4 62 mw
wUNNINAReULLgNaN Y0l 19 DTP Tuansdiudl 0, 15, 30 uax 45 wefifud Wanedulszanms 2 wefifus
paimning i@uvheinauulisaia vanimeasm 120 i fiusaetsasuayallAneiuiunisiu
1 nsteld shsnswaeuemaduiwings UEEEATIEITE fwﬁmﬁﬁ”uzﬁmmmmm UATAYINANY D]
983379n7el (BCS) HansAn g DTP fililsAueny sk din dele neutral detergent fiber (NDF) aziials
acid detergent fiber (ADF) Winfiu 19.08, 12.05, 3.96, 58.46 W4z 44.53 Wasidusd muansL Anaseusin 5.74
Mcalkg DM mstiet linasinguiuasdwieinguesennsindinaetu (P>0.05) n1s\ DTP lugrsenmsszivui
nduannssiaslFaedlsfiuveny Hels NDF uaziiels ADF (P<0.05) suneunisnuld dmsnaasoyinin
Shmnnulaguenns i iy imﬁmﬁﬂayuzmmmmm wazAN BCS Lﬁ@a”uqmma‘wmmmm‘ﬂmwim
nawliiwsnsinerii (P>0.05) agilan nawdan DTP vinldinnstieslfvalusmiumeny Eele NDF waziiele ADF anaq
wazwuangld DTP ‘Lua;mmmﬁummiﬂﬁazﬁu 45 wafuiusf TfluasieBunaunnsivly winislifiazsu 30
wefifusf Srraussauzmasioyiulnaiige

AdAty: Tanwiles nstenls nasuEuln nnuzdamaAuis

o o a dld v d” a Y o dﬁl A
AU HARNNBINTIATAUTU ﬂ’]ﬁ‘L’&?N@"IWWﬂMﬂUIﬂWMLN‘N
VT@fmmﬂuLmvmmmmuuu @WNW?GLWNHW“HNE‘]Q

¥

miLﬁﬁummﬂiymmmmﬂawmmLLmvﬁuﬁ 1599 500-600 NFusiadu aNgIENIUARY NINLlAARS

ﬂ@ﬂwmﬂmﬁn@memmumﬂuwmmm ReadnT (2558) Wmﬁaﬁmmmmimu@mL@ﬂ\mﬂuﬂumﬂ%ﬂ
AAAY fwummmumivumm@mimmLm:rmm S1uIUTaRY 4407,108 1 Tnenflulafiwles
g andniaedodaienisteinaaatidin 2,702,299 sin tanuguazlngnuas 1,533,002 6a uay
INHASNITULM N9 A e dee iR gy 171,807 0! LL@vﬂ@ﬁﬂmwamﬁa‘hﬁmﬁimw
HogmusssuTIAn e Waensflunns@euy m@m‘ﬂmu@m@mmi ilagann 70 Lﬂmwﬁummmuwu
szl Tnenninensnsunlifulunemienisiaes nssARdauTuAa s mmmmumum@mﬂwu

wouguw  sieliflunasilBuianisdndiels dssBvEaannisanasassiansandaunisdnnig
meludsanaliieane anicluifaaiudssrauly erwsdndidundn daqiudngavemsdniiannn

& % a A o < =2 gy o o A
uTULNesfeen13lnAenlaeniy  (food 497U neRsnsafasuunlunisUiusaienis
safety) R95R9H9LHIUNNIATIAABLATUININNINEITU 2g700 IAEUIUNAITFNALNTINANYNNINAWNUITE
(nsulAdmd, 2551) nslddseleadlfresnananalinianisinuems

a o o A vy Y a aa ) [y & @ a a4 & A
nsuandndinalila NANARNHATUNIN (agricultural by-products) AlFdamiudamaeiani
Afufesdanmsuenuuazainsdui eeanasialuug luiesduiuiae nnuz@ewmd 3aiunanasslfain
PBurnuazAunIn wifuyudngaunld 910 TeeuepavnssunsuantNs@e mALasTa sz ale
L =2 o @ v o a a A A \ A A oo g c & &
Aaudinegs AssiusieandngAuatingu <) NEAMAT wA NeALlsznaunnaail Aell Audu 80 Wesidus
nalnauglndnesiunasinaignnananlinauwny TdsAuney 1420 wefidus ely NDF 56,5
1w wazany, 2557) Tanuiaafludndninemnsns wafifius uaz Eala ADF 47.2 Wafifus (Tymues
weninendamtadmiuisinaneludssma dudndn - Ay, 2541) Wwdmgauunasidsfivuazitielan
HAnanmgalunisliiuanas naanzlugninnig arn3ninn g lunisaeednsd adnglsfisnu nan

262



k74 = L ¥ ] ) v
NATRINIT LN INNZLLRAN ﬁLLm’lummﬂuﬁ’ﬂmiﬂ'aﬂ"lmmm‘lﬁn‘*nummz

sussauznsiasahulnuadlanuiiasine

'
]K A

uziBawalUsRuge usfidiBunnutialy NDF ga Gl
ualdinaa ulddsclanills ludnitnuasdnd
= o ' o oo & ] &

NILNIZALIAN o dRSLAsae ety TaLlie TAu
‘a4 az@130 Milse lamiannnnus@amalE iud
-ﬂl o 6 d” al a = 1 ]
wavanndnduszrmilaziqa@uisdlunsuimnzdostias
P o o s A =
aly nisvaaasluafstildngilszasdinadnm
ANA1NNTa lun st as ldaaIn NNzl amALiialy
a1 siuuazanssouzninasyiAulnaaslan li sy

9 A = ¥ @ I
annunRNINNzaamALiLuesALlsEnay
aa =1
A8NIFANEN

AAINARRL BT UASUNUNITNAREY

Tnifefufiasadlng (Thai native cattle)
WA AR s Fuduedn 150 £4.0 Alansy 818 3
T a1uau 16 6 uislalaenisguesniilu 4 ngu < oz
4 fiq MNNNRATATY RALND1BNENT LARAIAINU 18
A uazd liunlanndanewdinaunaaes lausazsn
gnidselurendaies TEFuenmsdiudsyanm 2
iwefidudrasinuiinga fnnelinafuumasanms
enLLaz WA UAaenan (ad ibitum) Wuswunis
Vlm@'a\‘il,mu@:mmu‘laliﬂi (completely randomize
design; CRD) Tmﬂ%zgmmmiﬁﬁ?:ﬁmmmﬂmﬁ@
| 15, 30 waz 45
Wesidud avnsilddsvauaesllsfuneany 16
Waffus LasWANIY 2.4 Mcallkg DM AaAYIH
finan1sraela (NRC, 2000)

INAWANLANFANGTY 4 9261 AR 0,

manudayaussguniuaIagng

TN RN e NI e TSN SN L 1
LAz RN IT A Te A Az UAADATZEZINAN
yinnmaans Farinvinlanaaesieudinnaaeuay
iwmwmmmmwn 7 30 U LW@miﬂﬂimﬁ‘mm
AT n@wﬁqumunmnmwmmummﬂw
1Efinnsfsammswiasuazieulianvnslusilumenda
e 1% iastanLuAanealasfinnmaaestainmin

AAUTIAT NIN1INAABIUIU 120 T4 FRLENaN W9

iusedu Wiminfiwnnay daminileduganis

263

NAADY SR RNTNMIN N3l Aeuanvnli
s WATUITHUAZILLAYINANY T0IU89979N e
1A (body condition scoring) %n <30 41 Ine &N
Uszaunisallunistsziin Winzuuuauany snives
s1ane Ine lszuuAzuL 9 32AU ARuLlasmNNREnIg
284 Richards et al. (1986) Lﬁuﬁ']@ﬂ’]\i'ﬂ’mqmﬂﬂ%\iﬁ
NAN (Uszunow 5 ﬂ%ﬁ) NININ1TILATIZAUN
asflsznauneingue Ae R (dry matter, DM)
181 (ash) TsRumieny (crude protein, CP) uazlusiu
(ether extract, EE) ma3gn19984 AOAC (1997) uaz
Fipszvivn Eala NDF waifiale ADF mnaidannsues
Van Soest et al. (1991) WiuFaaenya Ineiansiiy
yalannsialugaaida MAIRNTI TR BUAZIN
AIINAZRIAABNLATATE LT D8 zﬁmﬁuﬁqmjwﬁ
TN 7 f‘fuzgﬂﬁmrifauayuzgmmmmm wyahl
atfsauutiiignugdll 60 asmaiden uszazion
72 dalug udruasupzuNseua 1 NaamAs Lile
Amanzimesdlsznauniaaiising < liun DM, ash,
CP, EE, NDF uaz ADF dwngafiulue1ving uas
FipszvvninT laiazane lugnsazanefiiiunan (acid
insoluble ash, AlA) ANKAEN19989 Van Keulen and
Young (1977) el wanmndutlsy&vianisties
18 m1AFN19994 Schneider and Flatt (1975) 133013
Fuans &t

nnaeiaglfuna 100 - [100 X %AIA Tuauns]
AR (%) %AIA Tia

ssiesls [100 X (% Inzuzluys X %AIA Tuamwng)]

aeslngue = 100- % Inauzluanng x %AIA luya

(%)

MFIATIENTAYAN AT
% Ay oy oo a -
fayanliuinndiasziaoiuulsdson
(analysis of variance, ANOVA) ATNLNLNITNAARN
wuuguaNysnl (CRD) FaUEUAINNLANEIY
FENINNGUNAABISIEAD Duncan's New Multiple
Range Test (Steel and Torrie, 1980) RezFumAnnu



MTATINBAST 32(2): 261 - 271 (2559)

w@au 95 wlasidus (P<0.05) Imeldlisunsn SAS
(1996)

NHANTTNANBILA 33@’]‘302

N159LASIEIadAlsENAUNIARABININNELTD
LNALLIAS
= v A = &

ANANLLTDNA LTS NANLRALUDIANNTU
TsAuneny lusiu @0 1Eales NDF wazitiale ADF
WAL 410, 19.08, 12.05, 3.96, 58.46 uay 44.53
wefidus Larinasanusan 5.74 Mcalkg DM A4

~ | Ay v o

wanalumn319n 1 ARLERA AN INE AR UNAnIST
AAIZHURS NIATT LAZADLE (2551) WAZAE U LAy
AUAT (2537) NI4T ANNNLA AR 1 3R
U 19.0 waz 202 wlafidud muatsu asinglef
M A IR ANgaNdNae9uTe9 YT wazmme
(2541)
WinAU 17.5 waz 17.1 1aidus muaisu wanannil

fanudnnInuziamAniiai lasiu 12.05 wadidus

In&iABaiUIeINTee WIAST (2551) UAZLAANNA
LazAMY (2549) ARANYNAL 105 uay 11.7
wlefifus Tuaned i el NDF uazidiels ADF 4
AWINAL 3.96, 58.46 WaY 44.53 Lasidus flAdandn

wazAlea] wazAny (2539) wWuInH TR

Table 1 Chemical composition of experimental diets

SIENULR PNATT (2551) NHANINAL 6.3, 62.0 WAy

52 4 wlafifus muanau

MsIATETaAlsEnaunIelAT U ARIRNMNTT U
LAZANMTUENL

ansiuATinnuzdemaARsdL 0, 15, 30
uaz 45 Lﬂﬂiﬁ‘ﬁuﬁ?(mmﬁ 2) ﬁmmﬁlﬂﬁﬂw‘fmquﬁq
Suieiig i Wsiiuveny st el NDF uazide
&1 ADF winfiy 95.85, 92.91, 7.4, 1450, 6.17, 44.46
way 27.48 wafiiusaesinguiie muandy uaziien
WAWIUTINWINAY 4.32 Mcalkg DM g luseay
In&AesiuBunnlngusilEainnisdnuan dou
1°mi“u1'7i1ﬁﬁﬂ'nﬂ"au%’mmLﬁ'mﬁﬂuﬁmmmmm%u
wlasiFusiin iiele NDF uazidiale ADF mmum"uu
Lwamm_m'ummmmmiﬂmhmnu Femeutia via
mmmnmnumamﬁLLmLﬂmmmuwmmmmm@
lega Fauanslumana 2

Wr9d971% lunmmaansafann i un
TsRuwindy 2.85 wesidusd IndiAsaiuaunnass
2189 GNTNIA UATAUY (2553) 3189113 109E 9 |
TsAy 2.5 Wesifud uazimen (2547) Rseenu
Bunnullsiuaemnedingg 3 wesifud usnindne
NAABITRY TIUUN (2555) uaznIndlddnd (2551)

Treatment (%)

Feedstuffs

T1 T2 T3 T4
Dried tomato pomace 0 15 30 45
corn 50 35 20 5
Palm kernel meal 25 25 25 25
Urea 1.8 1.6 14 1.2
Mineral 1.5 1.5 1.5 1.5
Limestone 0.5 0.5 0.5 0.5
Molass 3 3 3 3
Rice bran 18.2 18.4 18.6 18.8
Total 100 100 100 100
Diet cost* (baht/kg) 8.40 7.58 6.77 5.99

* cost in April 2014
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Table 2 The chemical composition of dried tomato pomace

Chemical composition Percentage
Dry matter 410
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Ether extract 12.05
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NDF 58.46
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Table 3 The chemical composition

of concentrate and roughage

Level of DTP in concentrate (%)

Chemical composition Roughage
0 15 30 45
Dry matter, % 95.89 95.84 95.83 95.83 94.30
---------------- % DM -—-mmmmmmem oo
Organic matter, % 93.59 92.95 92.81 92.29 87.23
Ash, % 6.69 7.36 7.50 8.05 13.31
Crude protein, % 15.04 15.20 15.38 16.05 2.85
Ether extract, % 4.50 5.569 7.03 7.56 0.75
NDF, % 38.28 38.77 48.85 51.95 73.65
ADF, % 20.31 23.44 29.46 36.72 50.00
Gross energy (Mkal/kg DM) 3.99 417 4.44 4.67 3.48
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Table 4 Effect of dried tomato pomace on feed intake (percent of dry matter)

Level of DTP in concentrate (%) P- Contrast
ltem SEM
0 15 30 45 value L Q C

Feed intake, concentrate

kg/h/d 3.29+0.04 3.40£0.15 3.24+0.01 3.08t0.17 0.02 0.80 046 057 0.79

% BW 1.71£0.01 1.73+0.03 1.71£0.01 1.66+0.04 0.03 050 025 034 092

a/kg BW*™ 63.66£0.45  64.59+1.38  63.30+0.09 61.31+19 166 057 028 0.39 0.84
Feed intake, roughage

kg/h/d 2.49+0.09 2.31+0.09 2.53+0.13 2.27+013 020 073 062 0.84 0.34

% BW 1.28+0.02 1.19+0.07 1.33+0.07 1.22+0.04 0.06 040 086 0.88 0.10

a/kg BW " 47.80+1.19  44.28+2.33  49.45+2.84 44.92+1.69 242 042 075 0.84 0.1
Feed intake, total

kg/h/d 5.78+0.13 5.71+0.06 5.77+0.12 535+0.3 041 086 051 068 0.74

% BW 3.00+0.04 2.92+0.04 3.04+0.08 2.88+0.08 0.08 045 050 0.60 0.17

a/kg BW " 111.45£1.63 108.87+0.95 112.75¢2.93 106.22+36 3.32 054 044 056 0.28

Table 5 Effect of dried tomato pomace on nutrient digestibility
Level of DTP in concentrate (%) P- Contrast
Digestibility SEM
0 15 30 45 value L Q C

Dry matter 80.76+4.57  76.92+0.73  75.15+1.04  71.93+4.26  1.91 028 007 091 078
Organic matter 78.70+4.83  74.80£0.93  72.71x1.16  69.29+4.58  1.99 0.26  0.07 093 0.81
Crude protein 78.72°410.05 69.69°+1.02 65.70°+2.97 60.60°4+8.07 1.55 002 001 042 056
NDF 88.25°+52  86.27°+322 80.51"+2.54 77.20°+5.85 1.40 0.04 001 075 052
ADF 90.94°+55  88.60°+3.16 84.67"+0.77 77.56'+7.88  1.38 003 001 029 086

*® means significant (P<0.05)

30 wefiduslugnsanuisaesinulugasent 4-14
&lansf wudnvinullenanaesyduia lluansteain
nguiliFunanuzidemalussduiiunnsneiu
(P>0.05) LAZINATY WATADLY (2557) $18191191
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fﬁifafum:ﬂ”ﬁuﬁnﬁqLﬁ@z’%”uqmmiwmm AUARNUG
LAZADLY (2556) W nnuzidemAntiaisziy 20
wWadduslugnasauns wudnanssauznIsasyALle
SN L?:@Lﬁuqﬁyu (P<0.05) luanusiudan uazaniy
(2546) 71euIn MslEnnuzisiamendicluatnsln
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v = % v
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S v e o " X
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5YAU 0, 15, 30 WA 45 1afidusd wuqniAnaas
WinrU 5.28, 4.91, 4.48 WAy 5.61 NIANTN ANAGL
(P>0.05) AINN13918NUADY 1TUT1 LAZANE (2541)
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agUin Tanguillsunnuzdewmeuiieiivszananm
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I aTa It NI EA Y Iaiglale

ATuUUAMNANYsTiIassanalaila
(body condition score, BCS)

A1 BCS c_]rﬂfﬁLﬂum%qﬁ@slumiﬂiuﬁu
ansruzAdnanysnizresialngld Tunisdsvidi
W@T\muﬁgﬂmmﬂf”ﬂué’mmﬂ (Renquist et al., 2006)
J0ush Lopez-Gatuis et al. (2002) 318411431 BCS 91N
Tinswdsseavaaslnmuy lusadng

NN9LsziiuAIANaNYInireeiannela
LﬁD@LLﬁi@:iﬂ'eiN (miwﬁ' 6) FleGunmaaesiiaiiaas
Winf 2.88, 3.03, 275 WA 310 MINAISL T9An
Ay LLuuﬁ'”Lﬁ wandaninezeslneg lussAunes
LAy meummwmm ATRULAINNANYTDIUD
mqmﬂ‘llmLummmauummaﬂmmu 457, 4.78,
4.88 UAY 4.85 ANNANAL mmummuuumumﬂﬂ
agluaningdau AAzuLLAINANYIIIR9F19NIaTA
Lﬁ'@G"wnmmLL@”Lﬁ'@ayummmsm@m‘lul,wimﬂz\ium?
NAABEaR AN N IResU (P>0.05) (MW 1) mﬂm‘lﬁm
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wansineiuldduasanornanysnizassrniala

Table 6 Effect of dried tomato pomace on growth performance

Level of DTP (%) P- Contrast
ltems SEM

0 15 30 45 value L Q C
Initial weight, kg 153.25+1.62 154.50+2.87 146.25+5.38  152.50+0.87 9.62 0.93 0.81 0.79 0.59
Final weight, kg 230.55+£0.07 239.40+£8.78 233.25+2.63 219.28+11.34 16.12 0.84 0.59 049 092
Weight gain, kg 77.30£1.69 84.90+5.91 87.00£8.01 66.78+12.21 8.19 0.34 0.44 0.12 0.65
Average dairy 0.65+0.01 0.71+0.05 0.73+0.07 0.56+0.10 0.07 0.33 043 0.11 0.67
gain, kg
Feed conversion 5.28+0.21 4.91+0.16 4.48+0.59 5.61+0.54 0.34 0.17 0.73 0.04 0.31
ratio, kg
Initial BCS' 2.88+0.06 3.03+0.09 2.75£0.19 3.10+0.16 0.15 0.41 0.60 0.54 0.15
Final BCS1 4.57+0.2 4.78+0.01 4.88+0.11 4.85+0.08 0.10 0.15 0.04 0.22 0.99

"Level 1-5: Score 1 = Emaciated — 5 = Extremely fat
Body condition score

5.00

450 /—

400 /

350 =

3 = —T1
E 3.00 = —

2.50 IE}

2.00 —T4

1.50

1.00

Month 1 Month 2 Month 3 Month 4

Figure 1 Body condition score of Thai native cattle 120 days

*Note: Score 1 = Emaciated — 5 = Extremely fat
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Effects of Dietary Mao Pomace Supplementation on Egg Production Performance,

Egg Quality, and Hematology of Laying Hens
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Abstract: The objective of this study was to determine the effects of Mao pomace (MP) on egg performance,
egg quality and hematology in laying hens during a 21-32 wk of age. A total of 120 ISA Brown laying hens, were
divided into 3 treatment groups. Each treatment consisted of four replicates of ten each. The experiment was
Completely Randomized Design (CRD). The MP was supplemented at the levels of O (control), 0.5 and 1.0% in
the diets. The results revealed that dietary MP supplementation at level of 1.0% could improve linear egg
production and number of egg significantly (P<0.05) when compared with the control. Moreover, egg quality;
specific gravity of egg was linearly significant by levels of MP supplementation (linear, P<0.05). However, levels
of blood cholesterol and triglyceride were significantly lower in MP treatment than control. In conclusion, dietary
supplementation of MP at 1.0% in laying hen diet can be improved (P<0.05) egg production performance, egg

quality and decreased blood cholesterol.

Keywords: Laying hen, mao pomace, egg performance, egg quality, hematology

273



ANTANTINEAT 32(2): 273 - 281 (2559)

|
Ao K

UNARLD: m?ﬁﬂmm%\ifﬁﬁmqﬂ?zmﬁm@mnmwmmmm?uﬂfmmﬂumm? FRANIINNINNNTIANANAR
A wlel uazAtadisanenlulnlaansiug 84105198 1SA Brown) g 21-32 4Uank Auaw 120 69 uils
paniilu 3 ngu Az 4 i 7 8% 10 F2 YNUEUNIMARRIULLANANY 90T LiFNNINHA TuaINT 3 934U Ae 0 (ngu
AILIAN), 0.5 UAY 1.0 iWafidus nan1mmeaaanud nsd@unInmlueamis Tussaul.0 wefiud Tualunaiiu
ANTIRNINNNT W ANAR 1 LL@&’%’]‘L&'MMLL[ﬂﬂﬁﬁﬂﬁu@ﬂﬂﬂﬁﬁﬁﬁﬁﬁm%ﬂﬂ@ﬁaLL@&L‘WIN{‘L&LLU‘LIL‘ﬂuL'ZﬁuﬁlN (linear,
P<0.05) \anRsuifauriunguaiuan uaziinasennnwla Hur Arpnnadasdamnzaesldunnsineiuegned
HadrAtyneadAuuuludunss (inear, P<0.05) wenanTgn i Bununaaamasaauaslnmnamelsfluien
anad (P<0.05) annianaaasagtifannsiduninsiszau 1.0 wedidusiluanslila vinlfianssoninwnisliiug
wam A wlaifad uazsrsuneiadinesealAenanAS

AdrAny: Il ninwin dss@nsnwnsu@alad Aounanle Tadisinen

o

AN faqiiugmaunssuniaiaesdninaeslnainisan

q
a

uaziannalianstljiaus (antibiotic) luawnaiitenss
A1IRAALALENA NNVl naEseuALTe M RN stinan gy (feed additive)
(Antidesma sp.) waZlnfuinacdismvaenanms  giasne 7 unluewnsdndiiaanniu (aesaums,
utlsgtuaintlazluifiaendn 80 siusiell AT 2557) Fagnsdananatiuasfiastinnutasnfouasl
Bandn nnwin (Mao  pomace) @il lugnsdas 50 andnludnsusandnd nnuAmuaeiia
wefiufeaimingn @ws, 2547) tavnevlulien mamnnmsiiinnandRAclEnanlude fenosd
mﬂﬁ:mm (Mao marc) WasHanLNn (Mao seeds) AsAnEAN RN e sl R e e
AINMNFATITHBIALITZNBLNILAR BDININLHN WLIF anssnNINNIINAR ANl anlasiunie
§ Tsflushiy 107 uazidlelefiezanelily Aeaamesealulyld feazdenaiseganinans
anravaneiiiunan 522 wesdud (aAuma uay fristnalalnlaandoe
ATUY, 2550) LAy Puangprongitag et al. (2008) WL

asanmaNNINAAINN waziilalnandauananeny qﬂns‘tﬁuaﬁ%‘ms
me'quaﬁmﬁ'chumiﬁﬂﬁu?‘am%rlﬂul,lmiwmmﬂw

anuan (polyphenol) 404 97.32-130 mg GAE/g @13 tnnsinAazaaiugan van. a319Aa 1ol
aipanuAauaznnilszneudoagnatiliuentsls  fugiieda o.qniu agnauas wvinlHusielanniets
#HiAUA (proanthocyanidins) TeiannzaenEeans WAATTEIAN 3 SU uAatiLAd e AEe LA Tl
upfidn (catechins) uazdfiuefidu (epicathechin) & axdun iewauiudsuluatmslildiug 34
Arua TR uansiuiiv flasiunsifinaandindu 13191 (ISA Brown) 81¢) 21 §UA1% [713u 120 69
et lasiunsiAniiasen uazaz3e uenannilin IRENLIUNTIFLIUNA 50 x 40 X 40 LTUAIIAT N9AY 2
faflansueulnloeniu (total anthocyanin) 141.94- fa BedlulsaieussuuEle TNUNUNINARBILLILIGN
24381 mg/100g viminudia @Wyﬁ\l‘ﬂuaﬂ (total #1301 (completely randomized design: CRD) Wi

phenolic) 10.67-18.53 mg GAE/g W Wunuiis uay naneaeseaniilu 3 ngu 9 ar 40 5 %I\’u,wi@:mim
dnsnanlauess (total  flavonoids)  145.60-210.97 sznavudag 4 9 746210 5in Imﬁlmﬁyﬂqirﬂﬂ i
mg/100g vimiingn Hanuannsnlunismidneyya 8¢ 17 dlmni LWfaﬂummiwuﬁm (mmmm@sﬂ
Baszgelszannd 60.14-86.53 Lafidus (Aade, 2551) N19NITAN) AN EannsAn fal)

274



HRUBINFLESNNNNZLNARANTTAMNNTINARAR AWl

wazAladinnenlulald

w“a'*muuﬁ?ﬁ mmmmawuﬁm

YANLUUGT 2 mmfmmiwuﬁmmmmmm
0.5 Lﬂﬂmum

VAN 3 mmmmawuﬁmlmummm

1.0 wWasidus

msiiudayauaziufindaya

tufinanssan wnnsnansesiladousln
8¢ 21 dlm9i uiiaaeniilu 3 €94 (period) Az 4
Aanf (28 Ju) Ratasang 21-24, 25-28 uaz 29-32
AUnnef 1a1 12 dUmnaf aussanmnseam AL

1) ARAR 1 auaulReAn 1A

& X
(hen day = NUNA 100
production) i s az iy

2) viminlal

= T 2
a a

(egg weight) nlenuaAn lFiavne

3) Waald ~ wninlal x wan@n b
(egg mass) 100

4) sl

YNNI = 1Bunnenunnug (nNFu/Fa/SLw)

(feed intake)

5) Usz@nsnn

Maasueing da

o 30NN

dlulal (feed = T o n.
twninla

conversion ratio:

FCR)

6) annulal . .
28 514 x HANAR 1

(number of

egg)

100

Minnnamaadaninnlaly 3 Jugavinsans
wiazda9n1Iaae 1Eun wminld Audaeamng
(specific gravity) Tnenraeeldludnnae (Thompson

275

and Hamilton, 1982) mma;qvlﬂiﬁu’]f;ﬁ@ﬁqmﬁmqm
A1 Haugh Unit, viwiinlauaq (yolk weight) &laiuma
(yolk color) tne/liwnaTss vhuvinulaenld (eggshell
weight) uazANmlaanla (eggshell thickness)
Lﬁ'@muﬁﬂmﬁqmﬁw (12) 289NN AAEY FHLAL
faatnaaenlivirniuuday 4 A2 lnawiziaenln
1B1addln (wing vein) Fay 2 ua. atiands A
WndiuaealnlannwLAIB ALY (hematocrit, Hot) AN
WiALAaALAY (red blood cell; RBC) ANGIALABAL17
(white blood cell; WBC) Winlaanaaaiiatanimnalsia
(heterophil, H) uazauingasi (ymphocyte, L) i
dnlimndadon HL  Rato  $n@5ulU3imsne An
AaLadLRasan (cholestero) uazlmenataalss
test

(triglyceride) ICEeE enzymatic  colorimetric

(CHOD-PAP method)

MSIATINT YN
Urdeyanndiasnziingiuuislsqu

(ANOVA)  AINUNUNIIAAeIuLILguaNysnl uay

BRI UAN NS AN QAN Hoe

A% Orthogonal Polynomial  Ineld lsunsunnaadi

SAS V.9.0 (SAS, 2002)

NAVIARBILATIANT T
uauaani1sid@sunIntiiluaiunisinldsa
ANTTONINNNT LARAKAR

AN TLEFUNNLINT1eNMN ST YA O
(AILAN) 0.5 waz 1.0 Lﬂﬂﬁ“ﬁuﬁ(mmqﬁ' 1) WuaN
anAnld Lazduinla RN uaaeAsEELI9aNNNS
NAAEYTR987E 21-32 AUanvi A uuans il lung
ADA (P<0.05) wuLLlwEUAT (inear) MINTZAUNNT
LmumﬂmemﬁﬂumﬁunumwiuLmu (A3LAN)
Taennsidunnisinfiszsu 1.0 Lﬂfamumummmm
atinglsfinuinminla 1Bunnewnsinu el uay
ﬂizaw%n’]wn’mﬂﬁﬂummisLuLufi@m:m"nvadeﬂnﬂ
ngunInaaes il AuuAnsTINaia (P>0.05)
AN INAA0s AT 1AAREITLIILNARDITD



ANTANTINHAT 32(2): 273 - 281 (2559)

Table 1 Effects of Mao pomace supplementation in laying hens diet on egg production performance

Mao pomace (%) P-value
ltems Control
0.5 1.0 SEM Linear  Quadratic

Egg production (%)

wk 21 to 24 92.32 92.59 94.11 1.461 0.410 0.734

wk 25 to 28 90.54 92.32 92.59 1.164 0.244 0.607

wk 29 to 32 89.93 91.43 91.79 0.588 0.053 0.449

wk 21 to 32 90.93" 92.11% 92.83° 0.563 0.041 0.741
Egg weight (g)

wk 21 to 24 54.27 53.54 54.46 0.559 0.820 0.261

wk 25 to 28 54.31 53.55 53.91 0.423 0.518 0.306

wk 29 to 32 54.37 53.55 53.80 0.460 0.403 0.367

wk 21 to 32 54.32 53.55 54.05 0.361 0.622 0.368
Feed intake (g/b/d)

wk 21 to 24 108.48 108.46 108.99 1.926 0.858 0.911

wk 25 to 28 119.82 119.96 118.63 0.715 0.267 0.421

wk 29 to 32 120.89 119.17 119.11 0.603 0.065 0.289

wk 21 to 32 116.40 115.87 115.57 0.765 0.465 0.901
Egg mass (g/b/d)

wk 21 to 24 50.10 49.57 51.24 0.901 0.395 0.342

wk 25 to 28 49.17 49.45 49.93 0.890 0.566 0.931

wk 29 to 32 48.92 48.96 49.38 0.513 0.522 0.776

wk 21 to 32 49.39 49.33 50.18 0.495 0.288 0.470
Feed conversion ratio

wk 21 to 24 2.000 2.025 2.002 0.035 0.957 0.587

wk 25 to 28 2.206 2.241 2.201 0.026 0.889 0.271

wk 29 to 32 2.224 2.226 2.214 0.022 0.783 0.837

wk 21 to 32 2.143 2.164 2.139 0.020 0.878 0.377
Number of egg1

wk 21 to 24 25.85 25.93 26.35 0.409 0.410 0.735

wk 25 to 28 25.35 25.85 25.93 0.326 0.244 0.608

wk 29 to 32 25.18 25.60 25.70 0.165 0.053 0.448

wk 21 to 32 25.46" 2579 25.99° 0.157  0.040 0.739

* Means with different superscripts within the same row differ significantly (P<0.05)

'Number of egg=(28 x Egg production)/100
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Table 2 Effects of Mao pomace supplementation in laying hens diet on egg quality

Mao pomace(%) P-value
ftems Control 0.5 1.0 SEM Linear Quadratic

Haugh Unit

wk 21 to 24 92.18 89.86 88.60 1.185 0.062 0.722

wk 25 to 28 92.68 94.75 93.16 1.405 0.815 0.314

wk 29 to 32 93.45 94.15 92.94 0.725 0.636 0.308

wk 21 to 32 92.77 92.92 91.57 0.591 0.184 0.326
Yolk color

wk 21 to 24 13.00 12.81 13.00 0.065 1.000 0.040

wk 25 to 28 12.47 12.36 12.44 0.103 0.067 0.765

wk 29 to 32 11.97 11.89 11.92 0.124 0.760 0.725

wk 21 to 32 12.48 12.35 12.36 0.069 0.255 0.418
Eggshell thickness (mm)

wk 21 to 24 0.348 0.350 0.338 0.008 0.787 0.990

wk 25 to 28 0.391 0.398 0.394 0.009 0.852 0.863

wk 29 to 32 0.371 0.373 0.370 0.006 0.977 0.854

wk 21 to 32 0.370 0.374 0.367 0.004 0.969 0.839
Specific gravity

wk 21 to 24 1.081° 1.071% 1.047° 0.008 0.027 0.661

wk 25 to 28 1.062 1.044 1.043 0.007 0.080 0.323

wk 29 to 32 1.088 1.067% 1.047° 0.009  0.009 0.973

wk 21 to 32 1.077° 1.061° 1.048° 0.004 0.001 0.747
Yolk weight (g)

wk 21 to 24 13.05 12.61 13.24 0.342 0.700 0.235

wk 25 to 28 14.85 14.57 13.97 0.272 0.048 0.642

wk 29 to 32 14.25 13.94 14.14 0.255 0.772 0.437

wk 21 to 32 14.05 13.71 13.78 0.220 0.417 0.451
Eggshell weigh (g)

wk 21 to 24 6.56 6.82 6.60 0.137 0.842 0.188

wk 25 to 28 7.31 7.15 6.95 0.174 0.184 0.928

wk 29 to 32 6.99 6.84 6.95 0.194 0.901 0.598

wk 21 to 32 6.95 6.94 6.84 0.112 0.494 0.743

“® Means with different superscripts within the same row differ significantly (P<0.05)
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Table 3 Effects of Mao pomace supplementation in laying hens diet on blood parameters

Mao pomace (%) P-value
Items Control
0.5 1.0 SEM Linear  Quadratic
Hematocrit (%) 36.25° 30.00° 29.50° 1.884 0.011 0.149
Hemoglobin 12.33 12.53 14.24 0.649 0.067 0.367
RBC (x10%/mm°) 2.43 2.24 2.18 0.119 0.209 0.746
WBC (x10%mm®) 16.25 16.02 15.20 612.315  0.256 0.699
Heterophil (%) 16.50 15.00 14.75 1.152 0.311 0.668
Lymphocyte (%) 83.50 85.00 85.25 1.152 0.311 0.668
H/L Ratio 0.198 0.178 0.173 0.016 0.315 0.723
Cholesterol (mg/dl) 326.00° 166.50" 280.75° 16.160 0.079 <.0001
Triglyceride (mg/dl) 2131.50°  1036.80°  2067.00° 189.715  <.0001 0.001
“° Means with different superscripts within the same row differ significantly (P<0.05)
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Abstract: In Vietnam, maize (Zea maysLinnaeus) is the second most important food crop, following to rice. It is

produced in six major agro-ecological regions, including the northern upland region, Red river delta, central

coast region, central highland region, south-eastern region, and the Mekong river delta.The Northern upland

region ranks the top corn producers over the country, reaching 1,844,000 tons among 4,973,600 tons

nationwide production in 2012. Maize not only contributes to local human subsistence, but also used as

feedstuff in Vietnam livestock industry. Recently, many studies have focussed on investigating utilization of

locally available ingredients, in general and maize in particular in animal feed. It has been concluded that these

feedstuffs are very feasible due to their availability and cheapness.The review presents comprehensive on

maize production in Northern upland region of Vietham and its use in animal feeds.

Keywords: Maize (Zea mays Linnaeus), utilization, animal feed, northern upland region of Vietnam

Introduction

Vietnam, a tropical country in Southeast
Asia, has a total land area of 331,700 km”and a long
coastline of 3,260 km, with over 70% of areas less
than 500 m above sea level (masl), and three
quarters mountains, hills covered. The Northern
Upland region of Vietnam, among poorest region
over the country, is characterized by hilly location,
poor infrastructure, low population density, high
share of ethnic minorities, less urbanized and largely
dependent on agriculture activities. Regarding
agriculture products, maize is the second most
important food crop, next to rice in the region
(Gerpacio, 2001; Ha et al., 2004). Maize is mostly
produced in the region, reaching 1,844,000 tons
(national production, 4,973,600 tons), covering an
area of 502,000 ha (GSO, 2012). This crop product
plays an important role in farm household economy
as food and in animal feed (Dao et al., 2002; Ha
et al., 2004).

With regard to farmers’ subsistence, maize
used to be main food in human diets, substituting
rice at former stage (rice deficiency), especially for

ethnic minorities in Northern upland region (Ha et al.,
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2004). As Vietnam becomes one of the world top rice
exporters, the situationis now considered as a
temporary strategy that households turn to only in
times of emergency (Bonnin and Turner, 2012).
Maize, with latter regard, is cultivated rather than
subsistence, many of that (62.2% total products) are
sold to market after harvesting and used as
ingredient for animal feed in low land (Tuan, 2010).
Moreover, among 37.2% total un-sold products the
use for feed industry dominates (28.5%), only 9.3% is
of human consumption and seed reservation (Ha et
al., 2004). Maize grain is well-known for being
important and basis source of energy in animal feed
(Law, 1986; Kim et al, 2009; Tuan, 2010). As
livestock sector is projected to increase, the demand
for maize and other local ingredients will follow that
trend, especially for the rise of aquaculture (fisheries
sector) which is recently grown dramatically and
significantly contributes to worldwide food security
and famers’ income generation in the region (FAO,
2005; Steinbronn, 2009).The aim of this study is to
review, i) researches on corn meal composition and
i) use of corn meal in Northern upland region of

Vietnam in livestock feeds.
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Study area and chemical analysis

The sample of corn meal was collected
from Thai Nguyen province, Northeast of Vietnam
(Figure 1). The location is in the monsoon tropical
climate zone with two distinct seasons, rainy season
(May to October; annual average temperature of 27-
29°C) and dry (November to April; annual average
temperature of 16-20°C) (Anh et al., 2011).
of about 200-300g was

purchased at Thai Nguyen Central market, Thai

Maize meal
Nguyen province, Vietnam and analyzed for
chemical composition, dry matter (DM), crude
protein (CP), crude lipid (CL), ash, crude fiber and
gross energy, at Central Laboratory, Faculty of
Animal Science, Vietnam National University of
Agriculture, Vietnam. These data create basic

knowledge for further experiments.
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These chemical analyses base on standard
method of the Association of Official Analytical
Chemists (AOAC, 1995)was determined by using 5g
sample and stored in oven at 105°C for 24h for
moisture. CP (N x 6.25) by measuring nitrogen by the
Kieldahl method, CL by ether extraction using the
Soxhlet method, ash by heating at 550°C for 24 hin a
muffle furnace, GE by using an automatic Parr 1281
oxygen bomb Calorimeter. The crude fiber was
determined by the Weende method (James, 1995).
Maize cultivation in northern upland region of
Vietnam: Areas and production

This region has 14 provinces, including Ha
Giang, Cao Bang, Lao Cai, Bac Kan, Lang Son,
Tuyen Quang, Yen Bai, Thai Nguyen, Phu Tho, Bac
Giang, Lai Chau, Dien Bien, Son La, and Hoa Binh
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Figure 1 Northern upland region and Thai Nguyen province, Vietnam

Source: Map of Northern upland region by ICEM (2015) (modified)
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(Figure 1), where most of Vietham's maize
production are provided. The region consists of two
sub-regions, the northwest region is highland and
(700 to above 2,000 masl), the
northeast region includes either upland or lowland
areas (400 to 500 masl) (Thao, 1997).

Maize

mountainous

is mainly cultivated in rain-fed
conditions and in areas closely open to irrigation
systems. In the Northern upland, annual single maize
crop is commonly found in, whereas the double are
most available in the upland of northeast (Ha et al.,
2004; Keil et al., 2008). Having largest area of maize
cultivation among country (region/nation:
502,000/1,156,000 ha), the

dominantly corn grain compared to other regions

region produces
and become largest corn producers (1,844,000
tons). Son La, Ha Giang, and Hoa Binh are among
the most three corn contributors, reaching 667,300,
168,700, and 143,800 tons, respectively. Although

the average maize vyield in region is slightly lower
than that of national level (4.30 tons/ha), Lang Son
and Phu Tho province however surpass that level
(4.76 and 4.55 tons/ha, respectively) (Table 1).

Thai Nguyen province is a midland location,
connecting upland and low land province in northern
of Vietnam. Maize, the third most important field crop,
ranking behind rice, tea, is cultivated in an area of
17,900 ha, with production of 76,400 tons in 2012
(ranking eighth in Northern upland region). The yield
of corn is reported at relatively high value (4.27
tons/ha), marginally reaches national level (Table 1).
The maize yield depends on many factors, in which
fertilizers, maize cultivars, plant protection solutions,
and mechanization are mainly considered. It was
reported that these factors contribute to 40, 30, 20,
and 10%, respectively to maize vyield in China,
however the first is estimated to surpass 40% in

Vietnam (Feng, 2012; Bo, 2013). In addition, weed

Table 1 Areas (1,000 ha) and production (1,000 tons) of maize Northern upland region of Vietnam

Provinces Areas Production Yield
(1,000 ha) (1,000 tons) (tons/ha)

Country 1156.60 4973.60 4.30
Region 502.00 1,844.0 3.67
Ha Giang 52.50 168.7 3.21
Cao Bang 39.30 127.0 3.23
Bac Can 16.50 61.8 3.75
Tuyen Quang 14.10 60.4 4.28
Lao Cai 33.70 115.6 3.43
Yen Bai 24.70 75.5 3.06
Thai Nguyen 17.90 76.4 4.27
Lang Son 21.80 103.8 4.76
Bac Giang 8.60 33.6 3.91
Phu Tho 17.40 791 4.55
Dien Bien 29.20 71.6 2.45
Lai Chau 21.40 59.4 2.78
Son La 168.70 667.3 3.96
Hoa Binh 36.20 143.8 3.97
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management regimes also contributes to variation on
maize vyield. Pornchai (1998) reported that hand
weeding 1 time at 15 days after planting could
increase yield of corn 29.0% when compared to non
weeding plot, that at 30 days and 45 days gave
higher yield of 63.0% and 75.8%, respectively. The
application of pre-emergence herbicide propisochlor
methyl-N-(2-ethyl-6-
methylpheny1)-acetame) 172.8 g ai/rai provided

(2-chloro-N-(isopropoxy

37.1% higher yield of corn. The application of
propisochlor and following with hand weeding at 45
days after planting was able to increase yield 57.2%.
The application of propisochlor as preemergence
herbicide with

postemergence herbicide paraquat (1, 11-dimethyl-

and  following non-selective
4,4/-bipyridinium ion) 1 10.4 g ai/rai at 45 days after

planting could increase yield up to 45.9%.

Chemical, physiological and other properties

Maize grain meal originated from various
locations in Northern upland region is studied
chemical composition. It is reported that this product
is similar in quality to that from other countries and
this is not only a source of carbohydrate but also a
good supplemental protein source (Khoi et al., 1987,
Tuan, 2010).

Data on chemical composition of corn meal
sampled in Thai Nguyen is present in table 2. In
details, the dry matter, crude protein, crude lipid,
crude fiber, ash (%) and gross energy (Mj/kg) are
89.58, 9.45, 429, 1.94, 1.91% and 20.10 Mjkg,
respectively (Hung et al., 2015a,b).

It is apparent that dry matter, crude protein
and gross energy of corn meal are in good similarity,
while there are slightly differences on crude lipid,
crude fiber and ash content, among researches.

Glencross et al. (2007) and Amin (2011)

stated that environment factors such as temperature,
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soil, water, site and season; as well as species of
origin, genotype or cultivar can induce substantial
variation in nutrient parameters. These can be easily
seen with maize grown in Northern upland region of
Vietnam. In details, the region consists of two sub-
regions, northern-west and northern-east which
largely differentiate by height (masl), rainfall, and
average temperature (700-2000 masl; 2000 mm; 23
°C and 400-500 masl; 1800mm; 234 °C,
respectively). Moreover, types of soil significantly
vary between agro-ecologies in the region, while
northern upland soils includes humicgray soil

(humicacrisols), red-yellow humic soil
(humicferrasols), gray soil (ferralicacrisols), alluvium
soil  (eutricfluvisols) and new alluvial  soil
(dystricfluvisols) along rivers and creeks, and brown-
red soil on limestone (luriccalcisols), alluvium soil
(eutricfluvisols) is commonly found in the northern
lowland agro-ecological zone (Ha et al., 2004). On
the other hand, each type of soil will benefit specific
maize type and requires certain fertilizers. In
Vietnam, there are currently various maize cultivars,
including long-duration growth and mediate-early
mediate growth group, each is characterized by its
own chemical compositions. This effect was also
found in Lupin species of Lupinusangustifolius
(Glencross et al., 2003). Fertilizer is one of main
factor driven to yield, growth (Amnuaysilpa and
1990; Suksri, 1992; Saowakon and

Sasithorn, 2011) as well as a part to maize

Surasak,

composition, it was reported that fertilizer input
(nitrogen) had significant effect on seed protein
content of maize (Amin, 2011; Bo, 2013; Safari et al.,
2014). In the region, farmers often apply inorganic
fertilizers (NPK, urea) with a quantity of 190kg/ha,
and the ratio of N:P:K is 1:0.51:0.39 (Bo, 2013).

In addition to the difference on chemical

composition of corn meal, its process technology,
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any physical process (i.e. heat, grinding, and
extraction) will affect the value of an ingredient
(Glencross et al., 2007).

The high ash and fiber content observed on
table 2, could have negative on apparent digestibility
of dry matter and ash on fish (Masagounder et al.,
2009)

Compared to other cereal grains, corn is
lower in protein and slightly higher in energy. The
protein in corn is approximately 55 to 60% escape or
bypass protein (protein that is not fermented or
degraded by the ruminal microorganisms, but is
digested and absorbed by the animal in the small
intestine). The remaining 40 to 45% of the protein in
corn is rumen-degradable protein  (Ruminal
microorganisms require rumen-degradable protein
for use in growth and protein synthesis). Corn
contains approximately 70 % starch on a dry-matter
basis (NRC,1993). Like all among cereal, corn is low
in calcium and relatively high in phosphorus. Diets
containing high levels of corn should include a

supplemental calcium source, such as limestone,

The
calcium to phosphorus ratio in animal diets is a
minimum of 2-to-1 (NRC, 1993).

In term of amino acid (Table 3), maize is

to prevent wurinary calculi. recommended

limited as a feed ingredient owing to the deficiency
of some essential amino acids compared with other
grains and oilseeds, and in fish diets lacking protein
ingredients produced from fish or animal/poultry
byproducts, lysine is nearly always the first limiting
amino acid (Gatlin et al., 2007). However, Tuan
(2010) found that some ofthe normally most deficient
amino acids such as lysine, cystine and methionine
were richer in Son La maize than those reported by
Khoi et al. (1987) for some maize cultivars in
Northern of Vietnam. The difference on amino acid
could be linked to some mutant maize in compared
with normal cultivars. For example, a mutant maize,
“opaque-2” produces kernels containing the same
amount of crude protein but with nearly twice the
amount of lysine and higher tryptophan levels relative
to common maize types, and QPM cultivar with

superior biological protein value that is about

Table 2 Chemical composition (%), gross energy (Mj/kg) of maize meal derived from various sources

Northern Upland region

Mekong 8
Thai Son Son Northern Son Northern 7 NRC
Nguyen7 La’ La’ reg/on4 La’ region6 Pelta
Dry matter 89.58 88.2 - 87.91 86.9 - - 88.0
Crude protein 9.45 9.1 10.9 10.32 11.8 10.74 8.7 8.5
Crude lipid 4.29 4.8 6.5 3.71 - - 2.7 3.6
Crude fiber 1.94 - - 3.16 - - - -
NDF° - - 13.6 - - - 15.3 -
ADF" - - 3.7 - - - - -
ADL" - - 0.3 - - - - -
Ash 1.91 7.9 14 2.16 - - 4.8 1.3
Gross energy 20.10 - 20.9 17.85 21.2 - 15.9 -

Source: 1Hung et al. (2015a,b), Thu (2012), *Tuan (2010), ‘Son et al. (2009) value in average, °Steinbronn (2009) *Khoi et al.

(1987), 'Da et al. (2012), °NRC (1993), °NDF neutral detergent fibre, °ADF acid detergent fibre, "'ADL acid detergent lignin
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Table 3 Amino acid profiles (g/100g protein) of maize meal (MM) reported by some authors

2

3

MM MM
MM’ Nep  Nep
Normal Opaque-2 QPM®  Cuc Gie NN2 2A  Opaque-2
hoa Vang
Total protein 10.9 9.1 8.9 9.8 11.2 10.5 8.4 12.9 121 9.7 10.4
Arginine 495 560 6.62 6.73 3.0 280 380 350 210 260 1.10
Histidine 2.11 3.07 3.84 377 250 150 200 280 150 1.70 3.00
Isoleucine 3.21 3.76 3.37 3.26 - - - - - - -
Leucine 8.81 12.52 8.98 9.28 17.05 16.31 1501 16.00 17.00 16.10 15.82
Lysine 3.85 340 4.49 408 170 190 250 200 190 1.70 2.80
Methionine 1.83 1.73 1.57 1.73 1.90 2.35 2.00 2.00 1.50 2.21 2.75
Phenylalanine  4.04 5.16 4.38 4.18 3.90 5.11 4.08 4.67 4.00 5.00 512
Threonine 359 384 3.59 367 350 3.00 350 391 290 3.70 3.90
Tryptophan 0.83  0.59 0.73 075 057 064 051 0.41 0.52  0.60 0.47
Valine 440 505 5.39 530 530 450 480 500 420 4.20 4.50

"Tuan (2010), “Nuss and Tanumihardjo (2010), °Khoi et al. (1987), *Quality protein maize

90% versus 40% in common maize (Nuss and
Tanumihardjo, 2010).

Typical yellow maize contains many
important vitamins with the notable exception of
vitamin B-12. Vitamin A, as provitamin A carotenoids,
and vitamin E, as tocopherols, are the predominant
fat-soluble vitamins found in maize kernels (Table 4).
Both carotenoids and tocopherols play important
roles as antioxidants among other functions (Kurilich
and Juvik, 1999; Nuss and Tanumihardjo, 2010).

About 80%

contained in germ and less than 1% of that is

of the kernel's minerals is
distributed in the endosperm (Table 5). Phosphorus,
potassium, and magnesium are the most prevalent
minerals found in maize, providing nearly 85% of
kernel mineral content (Miller, 1958). The 4th most

abundant element is sulfur, mostly present in an
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organic form as a constituent of methionine and
cystine (Watson, 1987). Zinc levels average 20 pg/g,
30% of which resides in the kernel endosperm. Total
calcium and iron levels are negligible and the
concentrated germ phytate levels retard the
bioavailability of these minerals. Significant genotypic
variation has been observed for iron and zinc
concentrations in maize inbred grown at various
latitudes. Zinc concentrations ranged from 12 to 96
pg/g and iron14 to 159 pg/g, with higher mineral
levels associated with higher growing latitudes.
Other trace minerals include manganese, copper,
selenium, and iodine (Nuss and Tanumihardjo,
2010).

Up to date, little is known about vitamin and
minerals contained in maize in upland Northern of

Vietnam. Inclusion of maize in animal and aquatic
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Table 4 Average percent (ranges) of total major carotenoid and tocopherol fractions in 10 corn

inbred
Carotenoids Vitamin E
Total carotenoids 31.5 Total tocopherols 548.3
(ug/g) (0.09 to 72) (hg/g) (282 to 1016)
% total % total
Carotenes 27 (8.6 t0 67.3) U-tocopherol 24 (2.5 10 42.3)
Cryptoxanthin 10 (4.7 to 22.1) O-tocotrienol 13 (4.3t0 22.4)
Lutein 41 (10.910 64.2) Y-tocopherol 47 (25.8 10 82.6)
Zeaxanthin 22 (5.8 t0 68.3) Y-tocotrienol 16 (5.1 to 28.4)

Source: adapted from Weber (1987).

Table 5 Proximate chemical analysis of the main parts of maize kernels (%)

Chemical component Pericarp Endosperm Germ
Protein 3.7 8 18.4
Ether extract 1 0.8 33.2
Crude fiber 86.7 2.7 8.8
Ash 0.8 0.3 10.5
Starch 7.3 87.6 8.3
Sugar 0.34 0.62 10.8

Source: Watson (1987) and (FAO 1992), cited by Nuss and Tanumihardjo (2010)

diets aims to provide cheap carbohydrate

component.

Bioactive compounds in and nutritional limitations of
maize

Corn products contain  xanthophylls, a
group of yellow carotenoid pigments, and pigment
levels are concentrated in corn gluten meal
compared with the xanthophyll content of ground
corn. Rainbow trout fed diets containing corn gluten
meal deposit xanthophyll pigments in the muscle
tissue, resulting in a yellow colour in fillets (Gatlin et
al., 2007)

Phytic (PA),
phosphate, is a naturally occurring compound in
maize that makes up 1.5% kernel and 60% to 90%

acid myoinositolhexa
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kernel phosphate (Lott et al, 2000; Bohn et al.,
2008). Although PA

germination and phosphate storage, it can adversely

is essential for kernel
affect the bioavailability of kernel minerals essential
for human health and animal (Raboy, 2003).

In addition to PA chelation, dietary fiber also
contributes to low iron bioavailability in maize. High
intakes of organic acids, such as ascorbic and citric
acids, in concordance with high-fiber-wholegrain
maize meal (3 mg iron/100 g) increases iron
bioavailability by curtailing iron’s binding affinity to
fibers in human and animals
(Reinhold et al., 1981).

PA can be treated with phytase enzyme to

intrinsic  kernel

improve the use of plant ingredient in animal feed, for

example in rainbow trout, the phytase supplemental
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increases total phosphorus digestibility of canola
meal from 12% to 42% (Cheng and Hardy, 2002).
However, PA is not considered as really serious
challenge in maize meal (Gatlin at al., 2007). In
comparison with other locally available ingredient in
Northern upland region of Vietham, maize meal has
much lower in fiber content (1.94% verse 13.26%
(rice bran)) (Hung et al., 2005a,b).

Use of maize in animal feeds in Northern upland
region of Vietnam

Maize is cultivated in a wide area of
502,000 ha, constituting about 45% total nationwide
maize area. Its plant and grain is a suitable source
as forage for livestock in the region. Reportedly,
maize crop of one hectare produces 15 tons trunk,
excluding corncob (Tuan et al., 2008). This is
commonly served as forage for local ruminant
through the year, especially in winter seasons to
solve feed shortage problems during this period
(Huyen et al., 2010). The ration used varies between
sub-regions, about 72.78% and 21.80% total trunk in
Northern-west and Northern, respectively (Tuan et
al.,2008). The crop is known as palatability and
relatively high nutritive value (Dongmeza et al., 2009;
Dongmeza et al., 2010; Amin, 2011). Moreover,
maize is commonly used as fodder stover or silage
for livestock (Christopher et al., 1966). The use of
maize fodder is found in the semi-arid and also in
some locations where maize have not readily
reached mature stage (John and Warren, 1967). The
use of this plant, mainly leaves, is also applicable to
pond aquaculture, ie. grass carp
(Ctenopharyngodon idella). 1t is known that maize
leaves account for 8.4% of the total nitrogen (protein)
input to the ponds in the region. It contains high ash
content (11.01%), low acid insoluble ash proportion

(6.35%), and is considered as potentially good
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source of minerals for fish (Dongmeza et al., 2009,
2010). In fresh type, maize leaves could support the
growth of C. idella (Dongmeza et al, 2010).
Therefore, this becomes the most important plant-
derived feedstuff, in addition to banana, cassava
(Pucher et al., 2013). It is however recommended to
avoid feeding dried maize leaves to fish, because
this feed results in a slow growth of fish, use of this
could rather come to other animals (ruminants)
(Dongmeza et al., 2010).

In Vietnam, maize has been increasingly
used in commercial diets of poultry and pigs since
period 1980 - 1990, when rice production fully met
1990, the

has grown quickly and the

domestic demand. Since animal
husbandry sector
demand for maize as animal feed has been steadily
increased (Minh et al., 2004; Dao et al., 2005; Thanh
and Neefjes, 2005). In particular, the share of maize
produced on-farm for feeding livestock increased
from 39% in 1993 to 55% in 1998, and for the
poorest 20% of maize growers this share increased
from 26% in 1993 to 46% in 1998. The investments of
big animal feed companies in processing facilities in
Vietnam strongly stimulated maize demand (Dao et
al., 2005). Main of domestic maize production is
originated from Northern upland region of Vietnam
(accounting for approximate 37% total national
maize production) (GSO, 2012). Maize as feedstuff
has been widely used in many animal feeds. Local
people in Vinh Phuc province (northeast area) was
employed maize trunk, including fresh and
fermented type as feed for cattle and dairy cow due
to these forages were locally abundant (production
of 15,331 tons, covering a total cultivation area of
3,407 ha in 2002) (Tuan and Trach, 2003). Moreover,
nutrients of maize stover could be improved by urea
(3%) application when feed to cow gilts, as well as

this treatment might save feed cost and help local
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farmers to overcome the feed shortage in winter
(December to March) (Martin et al., 2004; Tuan and
Son, 2004).

In addition to maize plant forage, maize
meal has been studied in animal feeds and in
maize are

formulation of some animal feeds,

included at high levels. For example, in the
experiment to determine suitable energy and protein
levels for weaned pigs, the content of maize meal
was largely varied, ranging 47.6 - 62.3% (Hong et
al., 2003). In another experiment on pig, inclusion of
22.5%

incubated types) was observed (Mui, 2006). Eleven

maize meal (cooked and fermentable
maize cultivars originated from northern of Vietnam

were  collected and determined  chemical
composition and metabolized energy (ME) in poultry
by direct method. These included Bioseed 9723,
Bioseed 9681, Bioseed 989, DK 888, LCH 9, LVN4,
LVN10, Q2, Pacific 11, Pacific 60 and Silidim which
were cultivated in northern area and some were used
in feed industrial mills in Vietnam. It was concluded
that different maize varieties had their different
chemical composition and the ME used by poultry
ranged 3375 — 3895 kcal/kg (dry matter) (Son et al.,
2009). Huyen et al. (2012) conducted trials on local
yellow cattle by testing four different feeding
regimes. The results indicated that fixed ration
feeding included maize meal (5 kg natural grass, 1
kg maize meal, and urea-treated rice straw ad lib.)
could be profitable for large farmed yellow cattle in
term of growth and net benefit.

In maize mill process industry, a large
amount of residue are found and considered as
potential feedstuff for animal farming industry.
However, the use of these, so far, has not been
reported in Vietham. In Thailand, this is relative
nutritive due to high level of nutrients (88.13% DM,

10.93% CP, 12.52% CF, 4.59% EE, 3.54% Ash,
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57.79% NDF, 15.26% ADF, and 7.86% ADL) and
included in diets for beef cattle at levels of 0, 20, 40
and 60% (Surapun and Choke, 2013).

Furthermore to leaves, maize meal is
commonly fed to fish in small-scale pond farming. It
is an important feed ingredient in aquaculture sector
and provides valuable carbohydrate and energy
sources for non-carnivorous feeding species. The
incorporation level of maize meal in aguatic animal
diets largely depends on processed products and
targeted fish species. It can be incorporated in
omnivore’s feeds at 30 % corn meal and about 60 %
maize bran (Chiou and Ogino, 1975; Law, 1986;
Hertrampf and Piedad-Pascual, 2000) and up to
67% cooked grain in Central Vietnam (Tram, 2010).

Maize is conventionally cultivated over the
hillsides, and considered the main rain-fed crops
with cash generation, the majority of the harvested
products, grains (62.2%) are traded to the lowlands
through local traders for the animal food processing
aims (Ha et al., 2004; Steinbronn, 2009). The rest of
37.8% is stored mainly for livestock feed (28.5%),
following by for human diets (9.0%) and for seed
(0.3%) (out of the 37.8%).

In regard to forage, maize powder is used
as instant feed for fish pond, dried spindles is
occasionally served as firewood, and green spindles
are fed to ruminant, moreover chickens and ducks
are additionally fed maize and other feedstuffs, such
as paddy, rice bran, cassava root fractions (Pucher
et al., 2013). In some locations of Northwest, corn
meal is used as additional concentrated feed, in
supplementation with premix, for cattle in large farms
(Huyen et al., 2010). The utilization of local maize
meal in diets for fish in the region has been studied
by some authors, Hung et al. (2015a) tested growth
performance and feed utilization of black carp

(Mylopharyngodon piceus), a high economic and
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nutrient value fish in the region, fed diets consisting
of different inclusion levels of maize meal, the result
showed that 20% maize meal in diet is the most
suitable for black carp. This level is lower than
mentioned that in omnivorous and herbivorous fish,
because these species could use carbohydrate in
maize better than in black carp, a camivorous fish
(NRC, 2011). Thu (2012) and Tuan (2010) confirmed
this view. The former author found that maize meal
derived from Son La province (in the Northern west)
was well digested by grass carp for dry matter
(88.96%), protein (84.89%), lipid (80.6%), while the
latter author indicated that the incorporation level of
that ranged from 15 - 50.3% in common carp diets
Although

experimental parameters of fish fed these diets were

formulated from locally ingredients.
not superior compared with fish meal base diet, the
higher profit (feed cost per fish production (kg)) was
confirmed. These views indicate that using local
maize in diets for fish seems to be the most feasible
due to their availability and cheapness. Maize meal
cereals of

like other contains high content

carbohydrate, which is not well
carnivorous fish (NRC, 2011). Hung et al. (2015b)

confirmed this view, authors found that the ability of

digested by

black carp for corn meal nutrient digestions is
relatively lower than that of grass carp reported by
Thu (2012). To increase the digestibility of this
nutrient, the simple cook is applied. Robinson et al.
(2001) found that catfish can digest about 65% of
uncooked maize starch when fed a diet containing
30% maize, while cooking increases the digestibility
the

extrusion processing of corn meal was proven to be

of maize starch to about 78%. Moreover,
increase growth, feed, nutrient efficiencies of dietary

gross energy in rainbow trout (Oncorhynchus
mykiss), gilthead sea bream (Sparusaurata) (Pfeffera

et al, 1991; Venoua et al., 2003).
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Conclusion
Chemical compositions of maize meal
derived from Northern Upland region of Vietnam,
were relatively similar among samples studied by
various authors. Maize meal in the region has been
widely used in livestock feed industry and in
researches, this could be use as cheap and

available feed source.
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