MTANTINHAT

JOURNAL OF AGRICULTURE

0138130 TINTURIADLLNHATANEHNT Nuanaaedeelua

1
=4 =y

UN 21 21unN 2 Nauau 2548

o’l b2 1 _ a ¥ ra 4 =3

navaglasauaziinzniIasantssnyiAuinaendqeldifuiinaggaanian

AAANY WIAUAD UASHNWIA BAUNVTTTAN. oo 91

a o o dl o o o o ¥ v A

n1saAziANkL sl un1eiugnesunduiuiiudanruraanaeaniaeldanadig

QWATY LATEYANA WAL F0IW TOUTBIE. ..o 99

1 ¥

navadiAsaslgnsanisiuinuazniseanaanveipasnnlumnin

AATA UMY FUNIA UATANWIA BINVTTFAN .o 107
daulsznaumapiivazAndneuznaniannaednaazionalangn
Tudmdndaalug

AN NAUNAN ATEYN WUGTNEN LAY UTNA BANEN ..o 117
Usz@vinnreaesUfindnuenlfarnwdanzuarlalunisaauns
Tsaluanaasfiundnzuanila

o ] dly L |

BUIAUND WALTBANE AT ANTF ATTIA. oo 127

a oy (% | I §% °I =
UszAninnaasindunanszimaainivalunisatuanlsaluqarassiundinzuanla

DUIAUID WALTDANY WRSANTIR ATTIA. ..o 137
NNENENAAANHEABNLBIANGFTE

Y TNAATANA WAT D151 AITUTTUATT. .o 149

o = o (¥ o/ +|
nsRmUINARAgIgUinussqnszies

- 1
a

A35Y QUINUGINE THana gRANEN Waenes ladud Amen nauven Tezassos Anzlnang

WAZ TUTALTIM MRV 157
nsldlensmnainenlsafiassasiiinann E.coli lugnqnsgaus

o a6 a a . . . . e a o’ ¢

NAUL dATIAATINNT Tri Indrarini Wirijantoro gN14 NASNE

WAL TEITTO ANIMAWRIUN oo 165

v

ADUNINNITNARLAZN1TAAIAgI R NUTINUluNAwmana LW

ATUE 198 faanmy] NNA NANGY LATAUNTAT) UTTNAYNGNT...cooeeen 173

ISSN 0857-0841



AUz SRS ENAURLIY

HadiAANd

1MANAINE ViTe LA LR
MaLAsENAURLIL

1.mwn dumnenfenndange

2. MsRan Rvihdeasunszaneang A 4 fe lulrseesiameslisunslulag-
wenlBfa e Cordia new w14 Fdnmsietn Asendliienadu 10 wih
(mmuwﬁmﬂ'ﬂmmimLm:mmé”qnqm)

3. msGawnsuiiam

313al@as (Title) ms@%u Fouau uasdadatnevdnTesmsne s %ﬂm‘m
Tnemazmngann

32 FaiTeuuasitag dummneuazmendings

33 undntia (Abstract) enfhuilovniidy damuazdiaig Tneranwia
e Ade qUnal Tme peesmsaEAmNUAzATLIRE SamenTneuazn
Sana lelensifin 200 M uasWiszyiddty (keywords) TivheumAntioustasniension
(LmpLBviFiR iifaiLnAneia)

34 mi (Introduction) memmLﬂumLL@zmamﬁﬁﬁ’Lﬂémiﬁﬂmﬁﬁﬂ 271899
NIRATALANEANT (Review of Literature) Lm:ﬁmqﬂimdﬁmmmiﬁnmﬁ'ﬁ“ﬂ”ﬁﬁqa

35 9unsaluas3zms (Materials and Methods) Wuanseazidnian suins
PREAM AR RSN e TR WazAsn]

36 wamsAne (Resutts) Wussenenansinuise wiesawedayahuguuy
srmavsanszneni Tnmnmaiamm Wamindumnsnquiomn

3.7 3ans0i (Discussion) ﬂf;i?ﬁfau‘ﬂmﬁ'umamiﬁﬂmdﬁm@mﬂﬁmﬁu@ugﬁgm i3a
wanshsluanuaeAseigmemiiewieliathdlnuacdonusa Tmﬂﬁﬁujwumi
Frddideneld FnmbnaiilearunemsAnmifheamafnsuacAanmm? (Results
and Discussion)

38 aq1l (Condusion) s kaTisR AN aANE 3 bt s irnulsasiie
i wheslWieisews vites gamspuaziensmASt Az vl

4. feRnssutlszma wsa AMaauAnL (Acknowledgement)

anihisebiifls Tummuanemueunmuidiaavaelumide  wlllii

gy
5. LAaNANTANAN (References)

51 luilaias i didedibifndeniondng suiilidndede snde
uatdl (Name-and-year System) lwanansmenie Wdmesuac] e iy s
(2545) TN, VgD (A, 2545) vinnigidiens 2 A W ante uazasms
(2547) PRI, . 998, (AR WATANIAE, 2547) Lm:ﬁ']ﬁc}@ﬁur;’m 3 il B
TernusnudomgnedTh UszAnE M ANTNE LAYADLY (2546) TRKMN. . 6. . (Bue
uazeniz, 2546) unsienanadummnsange Wiiseanauastl Aa. iy Jony,
(2003)... ¥#¥e...(Johny, 2008) thijilien 2 s 1ldiiflus Johny and Walker (2004) .. 1i%8...
(Johny and Walker, 2004) ynnidsnnndn 3 aw il Johny et al. (2005). . ¥i38....(Johny
et al, 2005) dvithatnienansnade Wladad@enmnen thalii i uasan e et al

52 luiligydanansands Widesienasnenenewmendinge Tedes

>
oo

AL ustazm . engLuLLnedendis
1) 219817 (Joumals)
Fofd@en, TR, Teleq. Taosans @uusnederls)  T@ILA):

9 oy 5 ol
WIMNTNFU-ATNTNAUG.

Fumn g uar olgn  Aslendds. 2547 wadviugrnansuaznng
themandnanuasRage. 2. insms 20(1): 10-18.

Barcenas, NM., TR. Unruh and L.G. Neven. 2005. DNA diagnostics to
identify intemal feeders (Lepidoptera: Tortricidae) of pome fruits of
quarantine importance. J. Econ. Entomol. 98(2): 299-306.

2) wisdle unzsng (Books & Textbooks)

%ﬂﬁﬂu. Tinant Fewiede. drvinfiand, Slediifont Smarhvians,

Ben AdvEwdin e Avana uay wodnenl Sumfing 2545 Tauaz
uasAmganle A uazazaia, suLsIMTTAN, el 308 .

Gullan, PJ. and P.S. Cranston. 2005. The Insects: An Outiine of

Entomology. 3rd ed. Blackwell Publishing, Malden. 505 pp.

P

3) Bastloelwisniani@enid@nue nFeiiuden uasiussnntns
dopamde cd AL v 2y , X 4
Tefen. Tl TeGecles. wih wamihEus-nmnhiduge. b Te

a A e 9 wa ¢ oA da o
UIINNENTT, (LN.). Teviiede. Aninfinm, iieaiiie.
M A wae duyind vesans. 2535, watianslianstleaiuindn

o A

fngig. wih 2242, Ty g@imnd s e, (Un). unasuavdRSAng
ﬁzﬁ']ﬁnﬂmﬁmLﬂmgﬁmmmm?mi. avudonannin lewme auaas,
NN,

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) WeNTinug

~

doaa mde ed A oo e s do o
Fegden. Tt Teles. szatinentinug. so1iiunsdinen, e,
»
UG,
Al wiiwed. 2547, wazesnsldlelnsionnnmuasansianng
. Yy
wamavTuRedigaenil. Wenfiwuiinenanaasmniioge,
swrinendeide, dedbid. 100 wih,
5) NANTATINTE ]
doaa s P I R
Fegdens visembien. TARNW. TelewiseTowide. Usmasenans.

gonThvizavnie AR, S, snuriviaiun.

<

vidna lama. 2544, wnasdng dnbiulussmelne. wnansiznas.

nesinuaz &FHANEN NINRTNMANTEAS, NN, 126 Wi,

b
e
L

Forjens TitRand Faitns. Gzunmeulad. winddeya: 8 Websie (fudond]
TiduAda).
nengaEumaness. 2548, msLgnanuun i (lelastufind). Gz
aaulm). me%:ﬂﬂ: http:/Avww.doae.go.th/proster/nondin/htm
(21 Wned 2548)
Linardakis, D.K. and B.I. Manois. 2005. Hydroponic culture of strawberries
in perlite. (Online). Available: http:/Avww.schundler.com/strawberries.htm
(April 21,2005)
msdaianiainam
Wiawhuaty 1 90 wionwhaiufindeys Tnedede ssowBnensans
nems MARRUAAmNAGLE Aninemsrans aavenda@iedlml Sadndelm
50200


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

AMTANTINRAT

JOURNAL OF AGRICULTURE

° a

ANAUANITNNA

o

TmUszaad

AlFnE

U39EUNBNNT
NAILITOUNENNT

LAIYNNT
ANTTNIULAY

NNIRAGIA

nN13UaNsL
Wlndnngn

AN EATANART
WyAnenaeTe iy
119819378 4 191 (3 21TuU/)
LNBLEILNGINENNITIAN NN AT
dd e
LAZANINNNET8
ATULIRAADAINHAIANERT
al g a o
sagAnLALNENAg
2R9ANIUALINELITNNTATINNTUAY

fnenenmalulad
7. UAT o anng
AL A9, WY ARans
NA. AT ANNEN ATINAT
961, Inyael RARNA
96. A3, Yryhan  Tz@AITNa
A. LRANNA LT LTS
9. A3, l&n YW RTNE
96, 9. AR AEYad
3R, ANANG AR
HA. 95100 ADAING
97, DUAN AABALNG
9. P9, 59Tde  Silaiaa
WNANIANT  59INAN

NANLIITOUNENNIINTANTNLAT
SARUAANATUNUS
ALZINEATANGRAST NWINEAL
e lorad @, @@eslusd 50200

3. 0 5394 4089-92 ia 11
9817 0 5394 4666

E-mail: agjournal@chiangmai.ac.th
vanfuuanidnldainluvuen
suflugnanildunsnandoni
YsRRARaNeILTIUN NIRRT

Publisher

Publication

Objective

Consultant

Editor
Editorial

Board

Secretary
Office and

Inquiries

Membership

Faculty of Agriculture,

Chiang Mai University

Tri-annually

To disseminate academic knowledge in

agriculture and related fields

Dean, Faculty of Agriculture

Associate Dean for Research Affairs

Associate Dean for Community Affairs
and Technology Transfer

Nakom Nalampang, Assoc. Prof.

Manu Seetisarn, Ph.D., Assis. Prof.

Pittaya Sruamsiri, Dr. Agr., Assis. Prof.

Paitoon Rodvinij, Assoc. Prof.

Boonlom Cheva-lsarakul, Dr. Agr, Assoc. Prof.

Chalermpone Sampet, Prof.

Sawai Buranapanichpan, Ph.D., Assoc. Prof.

Sombat Srichuwong, Ph.D., Assoc. Prof.

Supasark Limpiti, Assoc. Prof.

Warapa Kunaporn, Assist Prof.

Thanom Klodpeng, Assoc. Prof.

Tavatchai Radanachaless, Dr. Agr., Assoc. Prof.

Vilaiporn Thammata

Editorial Board, Journal of Agriculture,

Research and International Relations,

Faculty of Agriculture, Chiang Mai

University, Chiang Mai 50200, Thailand

Tel: 0 5394 4089-92

Fax: 0 5394 4666

E-mail: agjournal@chiangmai.ac.th

Apply through the membership form

as attached herewith or contact

directly to the Editorial Board

NANLTIRUNBNNTUARITUANE LUNITATIALALLA L2

A ~ a
LNAMNNLAUDNDNITANNN LIINTANTNLAT

The Editorial Board claims a right to review and

correct all articles submitted for publishing



UNUFTUIENS

1% L aol o d’l/ a d‘ =l o AI 42( 1 @ ! o 4

mr.lﬂ@ﬂquﬂ']imﬁv]ﬂquqﬂulﬂ]@LW@\ﬁ@ﬂVIimﬂUmqLWNQQ%N@H']Q?Q@L?Q @QN@‘V}'WTM?qﬂ"I
T . X a a - s 2 o X a e
u'ﬁJuLﬁﬂLW@\?VJﬂTumiuﬂﬁ‘szﬂiWﬂtmﬂL@quﬂﬂq\?ﬂ\iuqﬂuﬂfﬁ@LL@zLUueﬂu"ﬂ\‘iLﬂuL“ﬁﬂLW@\iu@ﬂiu

a I o = o A aa o o o
ﬂqiﬂﬁ‘Zﬂ@‘Uﬂ"\ﬂﬁ‘ﬁ‘NW\ﬁWWHW@\NWU Lﬂﬁ‘iﬂ’ﬂﬂ"“]LL@ﬁﬁ]@ﬂﬂquﬂqﬁ‘ﬂqLuu“ﬁ'}mm@ﬁﬂﬁ‘z“ﬁqsﬁuﬂqiﬂﬂﬁ‘umq
\ANATUEN

) e o X X o, = o o P
ARAANIUNITUNLNAAUY LLN']']@zN@']L‘Mﬁ!lﬂ@qﬂﬂ@ﬂﬂﬁ@qﬂﬂizﬂqiﬂﬁ‘:ﬁﬂ@uﬂu LLEIN

¥ '
=] o

fadanugudrAnguiannisiinduduninenssssuganldifaaulu Auundegassain
a4 d any o XY u¥ . L o
ANYTaINTIssINTN R aF e auwinTu s ldunduaesiysdlunaiuaznnlenian
THauauninensinsiunnaesganasetinsaiiasuarluinaignazunaviagny
o | 3| = a IS4 3 [ % Z’/ =KX v [ o
AamEneiudnaziunaiesdnsn 30 Tdwmdh Asiu dszananianassessaniuuaznszmin
ludaiiaasell wazdaasedlalunnasransuaniunisal AdAnyldarunsoaanislddnluauiam
Aduarseusianasnaullag lussumsdulue Anfieuun
agalafinn nelsmngasaihduaemaiiauiildaindentawinianisinens
Tunsuaadanaunuvzandsaunaunuluvatazluuy iy ueanesegainie Widung lulafie
. - I e a A A X .
wazndsugarnas dusdu Melieiduniaaenuasniseantestnganiinluy 1singaiy
fadulsclanidoaudlailymuanandunatauazlsmaianan sudnldnisnanvsansld
o = = £ = = D
ninegnslunianisinensiilss@nannuazanuansenuduandanansoy aaduuuanianisg
= 5 o A o o = @ = X
wiladngmspnsiiimsnzandmivdssmalneninianisinemsiudeuAssgianugiu
o 2’/ = 1a Y o A o ' Y o k74 a o o a
paiy  Agladidaouliindduynvnuliimuideiaualasinsidauazaniuey
Tasennsaqaludnuil saudedaunAmnuuanuddsasanuwluasansinsasivanisuaeuns W lilg

maudladngeniiatuetnaiuglassusiely



HATRIELATALAZUINENSIFBNITLAS UL AL LAY

naaelaiRuRnIpgaanian

Effects of Sucrose and Coconut Water on Growth and

Development of Brachycorythis sp.

dadn waauna” uaz WxwWla armdggan””

Mallika Nualkaew” and Pimchai Apavatjrut”?

Abstract : Experiments to find a culture medium supplemented with suitable sucrose and coconut water
concentrations for growth of plant and tuber by culturing Brachycorythis sp. seedlings, 2 — 3 mm in size, in
modified Vacin and Went (1949) (CMU1) medium with various sucrose concentrations, i.e. 0, 2 and 4% (w/v)
and coconut water at 0, 7.5, 15.0, 22.5 and 30.0% (v/v) showed that the seedlings could grow and form
tuber in the media with sucrose and/or coconut water at all levels. There was interaction between both
factors. Coconut water promoted growth, whereas sucrose was essential for root formation. After culturing for
16 weeks, the seedlings cultured in the medium with 2% sucrose and 15.0% coconut water gave overall

best growth and development.

Keywords : Brachycorythis sp., terrestrial orchid, aseptic conditions, sucrose, coconut water
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Figure 1 Brachycorythis sp. plant at blooming stage.
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16 weeks after culturing.
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Table 1 Effects of different concentrations of sucrose and coconut water on average height, leaf numbers and

leaf length.
Sucrose Coconut water ns Leaf
Height (cm) p p
(%) (%) Number Length (cm)
0 0431 0.15 2.20 + 0.42d 0.88 + 0.48¢g
75 1.04 +0.21 2.40  0.52cd 1.83 & 0.41bcd
0 15.0 1.42 X 0.51 3.00 & 0.67ab 1.56 £ 0.71def
225 143 £ 0.39 2.80 X 0.42bc 1.69 % 0.65cde
30.0 1.69 £ 0.79 2.60 £ 0.52bcd 2.14 £ 0.42abc
0 0.98 +0.24 3.00 30.67ab 1.07 £ 0.18fg
75 1221+ 0.25 2.60 * 0.52bcd 1.72 + 0.63cde
2 15.0 1.87 £ 0.49 3.40 X 0.52a 2.16 £ 0.27abc
225 210%0.85 3.00 £ 0.00ab 2521 0.95a
30.0 1.70 £ 0.33 2.40 X 0.52cd 1.90 % 0.40bcd
0 0.66 +0.18 3.00 & 0.00ab 0.81+0.21g
75 114 065 2.80 + 0.42bc 1.07 % 0.49fg
4 15.0 2.07 £ 0.65 2.80 & 0.42bc 2321 1.13ab
225 1.64 £ 0.40 2.80 £ 0.42bc 1.65 1 0.65cde
30.0 154 +0.94 2.20 + 1.23d 1.22 t 0.80efg

! Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).

ns = not significantly different.
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Table 2 Effects of different concentrations of sucrose and coconut water on average root numbers, width

and root length.

Sucrose Coconut water Root
(%) (%) Number’ Width (cm)’ Length (cm)’
O - - -
75 2.20 & 0.42cd 0.11 % 0.03ef 0.48 % 0.28d
0 15.0 2.80 + 0.79abc 0.15 % 0.02bcde 0.59 * 0.19d
225 1.60 £ 1.08de 0.14 % 0.08de 0.46  0.29d
30.0 2.40 & 0.84bcd 0.14 % 0.03cde 1.03 + 0.28¢
0 0.80 £ 1.23ef 0.08 £ 0.10f 0.25 £ 0.32de
75 2.80  0.79abc 0.13 £ 0.02¢ 0.48 + 0.15d
2 15.0 2.80 & 0.42abc 0.14 £ 0.03de 1.01 £ 0.53¢
225 3.20  1.22ab 0.20 X 0.06ab 1.55 % 0.55b
30.0 2.40 £ 0.52bcd 0.19 % 0.01abc 1.55 %+ 0.55b
0 2.00  0.94cd 0.16 T 0.09bcde 1.04 £ 0.51c
75 2.40 £ 0.84bcd 0.16 % 0.03bcde 1.58 £ 0.52b
4 15.0 3.60 * 1.43a 0.16 T 0.04bcde 1.36 + 0.32bc
225 3.20 & 1.22ab 0.24 £ 0.05a 2.01 £ 0.49a
30.0 2.20 & 1.40cd 0.18 * 0.11bcd 1.27 + 0.75bc

' Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).
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Table 3 Effects of different concentrations of sucrose and coconut water on average tuber width and

length.
Sucrose Coconut water Tuber
(%) (%) Width (cm)ns Length (cm)1
0 0.19 * 0.02 0.72 £ 0.23h
75 0.32£0.08 1.95 % 0.38fg
0 15.0 0.50 £ 0.12 2.30 T 0.41cdef
225 0.60 £ 0.14 2.40 £ 0.21bcde
30.0 0.70 £ 0.16 2.55 % 0.26abc
0 0.39 + 0.04 2.13 % 0.38efg
75 0.49 £ 0.18 2.30 £ 0.16¢def
2 15.0 0.70 £ 0.12 2.83 +0.44a
225 0.80 £ 0.18 2.49 £ 0.17abcde
30.0 0.70 £ 0.21 2.80 £ 0.47a
0 0.41%+0.10 2.17 % 0.35defg
75 0.41 % 0.05 2.51 £ 0.42abcd
4 15.0 0.68 ¥ 0.11 2.72 * 0.28ab
225 0.76 £ 0.31 2.68 * 0.23ab
30.0 0.71 £ 0.40 1.90 + 1.01g

! Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).

ns = not significantly different.
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Analysis of Genetic Variation Associated with Flower

Characteristics of Genus Rhynchostylis

WA 1a5AnA” uas I0iu Uding”

Supattra Charoenpakdee” and Weenun Bundithya”

Abstract : Genetic variation associated with flower characteristics of Rhynchostylis coelestis Rchb.f. and
Rhynchostylis  gigantea Ridl. were studied by RAPD (Randomly Amplified Polymorphic DNA) technique
using 24 primers. It was found that primers: OPAKO1, OPAK11, OPD16, OPF10, OPF12 and OPF16 for
Rhynchostylis coelestis; OPAK10, OPD05, OPD10 , OPFO7 and OPF10 for Rhynchostylis gigantea were
able to show genetic relationships. This RAPD technique has potentials for identification of genetic variation

associated with flower characteristics of Genus Rhynchostylis.

Keywords : Rhynchostylis, genetic variation, RAPD
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Figure 1 DNA fingerprint of Rhynchostylis coelestis alba (1-10) and normal (11-20)

by primer OPD16, M = standard marker.
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Figure 2 Dendrogram based on RAPD data of Rhynchostylis coelestis

alba and normal as analyzed by UPGMA (primer OPD16).
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Figure 3 DNA fingerprint of Rhynchostylis gigantea var. rubum (1-5),
alba (6-10), illustre (11-15), and strange (16-20) by primer
OPF10, M = standard marker.
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Figure 4 Dendrogram based on RAPD data of Rhynchostylis gigantea

var. rubum, alba, illustre, and strange, as analyzed by UPGMA

(primer OPF10).
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Effects of Different Growing Media on Growth and

Flowering of Spathoglottis plicata Blume
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Abstract : A comparative study was conducted on the effects of growing medium on growth and flowering of
2-year—old Spathoglottis plicata Blume by growing them in 8 different media, i.e. sand + rice husk
charcoal (1: 1), sand + coconut fibore (1: 1), sand + coconut fibre + loam (1: 1: 1), sand + coconut husk
pieces + loam (1: 1: 1), sand + loam + decomposed leaf (1: 1: 1), coconut husk pieces + pea nut hull +
rice husk charcoal (1: 1: 1), coconut husk pieces + loam + pea nut hull (1: 1: 1) and coconut husk pieces +
loam + pea nut hull + sand (1: 1: 1: 1). The results showed that the suitable media were those of sand +
loam + decomposed leaf (1: 1: 1), coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1), coconut
husk pieces + loam + pea nut hull (1: 1: 1), coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1),

and sand + coconut husk pieces + loam (1:1:1), providing the best vegetative growth and early flowering.
Keywords : Spathoglottis plicata Blume, growing medium, growth
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Figure 1

Spathoglottis plicata Blume plant.

a) old pseudobulb, b) new pseudobulb,

c) leaf
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Plant height (cm)
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Time after planting (vks)

—e— sand + rice husk charcoal (1: 1) —m— sand + coconut fibre (1: 1)

sand + coconut fibre + loam (1: 1: 1) sand + coconut husk pieces + loam (1: 1: 1)
—¥%— sand + loam + decomposed leaf (1: 1: 1) —e@— coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1)
—+— coconut husk pieces + loam + pea nut hull (1: 1: 1) —=— coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)

Figure 2 Plant height of Spathoglottis plicata Blume, grown for 36 weeks .

Table 1 Effect of growing media on plant height and pseudobulb width of Spathoglottis plicata

Blume, 36 weeks after planting.

Growing medium Plant height" Pseudobulb width™
sand + rice husk charcoal (1: 1) 63.00 + 9.61% 2343028
sand + coconut fiore (1: 1) 5575+ 6.45° 212 +0.17
sand + coconut fibre + loam (1: 1: 1) 62.20 + 6.10" 2353022
sand + coconut husk pieces + loam (1: 1: 1) 65.70 + 6.91% 2.16 £ 0.37
sand + loam + decomposed leaf (1: 1: 1) 7370 £ 5.63° 248 +0.33
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 70.30 + 7.73% 2241032
coconut husk pieces + loam + pea nut hull (1: 1: 1) 69.30 + 2.05% 252 £0.15
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 64.60  7.64™ 2.36 £0.25

"Means within the same column followed by different characters showed significant difference between treatments by LSD
test, at P=0.05.

n:

® = not significantly different .
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Figure 3 Effects of growing media on growth and flowering of Spathoglottis plicata Blume, 36 weeks

after planting.
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. sand + coconut fibre + loam (1: 1: 1)
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. sand + coconut husk pieces + loam (1: 1: 1)

sand + loam + decomposed leaf (1: 1: 1)

. coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1)
. coconut husk pieces + loam + pea nut hull (1: 1: 1)

. coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)
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Table 2 Effects of growing media on leaf number, leaf width and leaf length of Spathoglottis plicata Blume.

Growing medium Leaf number" Leaf width” Leaf length™
sand + rice husk charcoal (1: 1) 740%0.84 334%051° 55.40 £ 6.43
sand + coconut fibre  (1: 1) 6.75 % 050 315%0.33° 55.25 £ 6.99
sand + coconut fibre + loam (1: 1: 1) 7201045 358+ 0.10% 58.75 £ 3.20
sand + coconut husk pieces + loam (1: 1: 1) 720+ 045 3.04+043° 56.60 £ 5.77
sand + loam + decomposed leaf (1: 1: 1) 7.00t1.00 4261058 64.60 434
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 7.00 1 0.00 362+ 065" 62.80 £ 7.02
coconut husk pieces + loam + pea nut hull (1: 1: 1) 6.80 * 0.45 402+ 024" 61.30 = 1.48
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 6.80+0.84 360 + 0.42” 57401+ 795

"Means within the same column followed by different characters showed significant difference between treatments by LSD test, at
P=0.05.

"* = not significantly different .

Table 3 Effects of growing media on number of days to produce new shoots and number of new shoot.

Growing medium Number of days™  Number of new shoot™
sand + rice husk charcoal (1: 1) 252.00 X 34.29 0.80 £ 0.45
sand + coconut fibre  (1: 1) 301.00 £ 9.90 0.50 + 0.58
sand + coconut fibre + loam (1: 1: 1) 259.00 + 58.84 0.80 £ 0.45
sand + coconut husk pieces + loam (1: 1: 1) 224.00 £ 28.00 1.00 £ 0.00
sand + loam + decomposed leaf (1: 1: 1) 226.80 * 54.58 1.00 + 0.00
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 207.20 £ 6.26 1.00 £ 0.00
coconut husk pieces + loam + pea nut hull (1: 1: 1) 240.80 X 28.69 1.00 £ 0.00
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 221.20 * 18.25 1.00 % 0.00

"= not significantly different.
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Table 4 Effects of growing media on plant height and pseudobulb width of new shoots, 52 weeks after

planting.

Growing medium Plant height” Pseudobulb width "
sand + rice husk charcoal (1: 1) 35.00 & 20.90° 1251 0.74™
sand + coconut fibre (1: 1) 18.75 + 21.75° 0.33t065°
sand + coconut fibre + loam (1: 1: 1) 32.60 * 24.10™ 0.98 091"
sand + coconut husk pieces + loam (1: 1: 1) 50.50 + 6.65% 1.39 £ 0.78"°
sand + loam + decomposed leaf (1: 1: 1) 53.50 & 12.03% 1.64 £ 097"
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 54.00 + 9.85® 213 £ 0.50°
coconut husk pieces + loam + pea nut hull (1: 1: 1) 56.20 + 5.76° 1.85 £ 0.28%
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 51.80 £ 7.19® 1.28 £0.75™

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

test, at P=0.05.
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Table 5 Effects of growing media on leaf number, leaf width and leaf length of new shoots.

Growing medium Leaf number"” Leaf width" Leaf length Y
sand + rice husk charcoal (1: 1) 340% 207" 206+ 132  30.40*18.15™
sand + coconut fibre  (1: 1) 150 £ 1.73° 1.03 + 1.18" 16.75 £ 19.55°
sand + coconut fibre + loam (1: 1: 1) 3.40 £ 3.13 1841125  2800%21.01%
sand + coconut husk pieces + loam (1: 1: 1) 5.40 + 0.55% 286+ 050  44.00 +6.04%
sand + loam + decomposed leaf (1: 1: 1) 5.80 & 1.30° 3521 0.96° 46.40 £ 10.33"
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 5.80 * 0.84 3321+ 050" 4720+ 829"
coconut husk pieces + loam + pea nut hull (1: 1: 1) 6.00 £ 0.00° 3.56 £ 0.58° 49.70 £ 4.99°

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 5.20 £ 0.84% 3.26 + 0.40% 4590  7.42%

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

at P=0.05.

Table 6 Effects of growing media on number of days for flower spike emergence and first flower

blooming.
Growing medium Spiking emergence” First blooming Y
(days) (days)

sand + rice husk charcoal (1: 1) 210.00 £ 60.42° 259.40 & 57.09°
sand + coconut fibre  (1: 1) 247.33 £ 21.39° 295.67 t 36.02°
sand + coconut fibre + loam (1: 1: 1) 215.60 £ 70.24° 265.40 £ 59.22°
sand + coconut husk pieces + loam (1: 1: 1) 189.00 + 58.98%° 204.75 + 23.95°
sand + loam + decomposed leaf (1: 1: 1) 149.80 + 9.39° 172.00 + 17.46"
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 137.20 T+ 15.34° 149.75 + 16.92°
coconut husk pieces + loam + pea nut hull (1: 1: 1) 140.00 £ 9.90° 152.00 T 26.22°
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 14560 * 7.67° 168.00 + 30.36"

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

test, at P=0.05.
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Table 7 Effects of growing media on number of flowers/ spike, flower width and height .

Growing medium No. of ﬂO\HNSers/ Fl.owe:S Fl.owe:s
spike width height
sand + rice husk charcoal (1: 1) 1440 * 550 310%0.19 2231017
sand + coconut fibre  (1: 1) 10.67 £ 2.08 31710290 241%017
sand + coconut fibre + loam (1: 1: 1) 1140 % 4.04 31431028  237%0.09
sand + coconut husk pieces + loam (1: 1: 1) 9.00 + 2.31 290t o018  223%0.18
sand + loam + decomposed leaf (1: 1: 1) 12.80 £ 3.27 3241 0.20 234+ 0.07
coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 14.00  2.16 3.06 % 0.11 22971023
coconut husk pieces + loam + pea nut hull (1: 1: 1) 14.40 * 0.89 324 % 0.11 234 %011
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 12.60 ¥ 2.88 3.15+0.17 238+ 0.12

"™ = not significantly different.

Table 8 Effect of growing media on peduncle length, width and height of flower inflorescence.

Growing medium Peduncle Flower inflorescence ™

length ™ Width Height
sand + rice husk charcoal (1: 1) 9040+ 2205 11.50%£ 058 17.25£6.90
sand + coconut fibre  (1: 1) 90831520 11671208 14.33 L 351
sand + coconut fibre + loam (1: 1: 1) 9270+ 1502 1140+ 114 14131+ 6.86
sand + coconut husk pieces + loam (1: 1: 1) 9250+ 1662 1075050 938+ 1.93
sand + loam + decomposed leaf (1: 1: 1) 9920+ 1469 1050 £1.00 14.50 £ 6.40

coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 10275+ 1537 1075+ 050 1250+ 1.73
coconut husk pieces + loam + pea nut hull (1: 1: 1) 106.80 + 8.97 1120+027 1370+ 1.25
coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 102.20 £ 18.35 1060 £ 0.55 10.50 £ 0.87

"™ = not significantly different.

115



ANFATINEAT 21(2) : 107 — 116 (2548)

'“:menimmaw ANEN

maTiesaslgn e + fiw + Tuldy (1:1: 1),
AUNEWEEU + wlaendd + duwnau (1: 1: 1), NIU
WeWEAU + Au + wWasnda (1: 1: 1) nuNznEdy
+ A + waendn + ne (1:1:1:1), kA 98 + NOU
Nendndu + A (1: 1: 1) wasestgnivinisueny
2 1 Gulinsiasryaessuneusausdilanifi 6 — 8 A
matlgnuasiinaEseysinuauguiisauetiawiuladn

Y Ao A A o £ o o A a
wanzFunENlgniesulaRen Tennaslinisasey
o o = 9 A o &
NNAUNINAIHRINITIATesgnNa1a ey
dnunanive i unsEsoiFule. wenwitisanAnaxR
4 Ao . Y L B
wadATestlgniAneullss szuneninn wazifiy
PINTUR (¥R, 2516) TeAiLLATRIgNYIY 5 dou
Aoy o = o LR
HANT AR doutlsznauresirzedilgnaenannia
sznaumanaedniuianninisszuieina Ny
wewFoduiinuant@lunisifivanuauldn dou
wnauudangniiansnsnduunl6n Hanangugs lu
wusinu Wl uazildendoduunaseasansgemns
4 v 2 o v Aoy - e
dadunisliivumnantenldnndnd  (dunen,
2538: ‘llmvm 2544) gaunaastyaasvdalua wudn
meﬂaﬂm 8 dounaNTs TR BuAmmie ]
Lmeuquuu@TmL@meﬂ,mLLmﬂmaﬂu@m\muammm
- Y o o -
Rawwsansuntlgnluezeslgnyndaunan Inns
azana s lusgnnaeaneg udTaas e 4
IndAeariu AannalEFmunavie vl lndpeaiu T
4 - 9
mmx‘vnmmﬂ@ﬂ N3E + AU + Elu”l,mg (1:1: 1), n9el
+ PIUNZNEFNAL + B (10 10 1), PUNZNEAL +
& o | o a
waanda + gauunau (1: 1: 1), NUNEWEEL + A
waenda (1: 1: 1) waz NuNenE gy + A + wlaen
o o a Y ) &
i+ e (11012 1) Winsaseyusnusng o Ae
AN Al Aundngly AoaNenaly wazAau
niaesangnnasezeie manInnIaNATasLgn

dounday ﬂLflummm@mmﬂumﬁmumvmmmmi
mnlmmﬂ@n”l.ﬂmﬂmqwmu ufaﬂmﬂwmmﬂ@ﬂm
5 mumumum‘lumummmulwmnms; 2 TTnnsune
qaman Lmeaémummm@ﬂLLaﬂﬁﬂuLﬂ%qﬂ@ﬂdqu
A

d9Uuan19nAaas

Lﬂ?'mﬂ@ﬂ NP + NIUNZNFEY + A (1:
1:1), nane + o+ Wl (110 1), nusdewindu+
waenda + thuunay (1:1: 1), NMUNZNFEY + P +
Waenda (1:1: 1) Ay nuzwEndL + A + waen
&+ v (1:1:1:1) Lﬂumdilfmﬂqﬂﬁmmmmi@mi
Ugnigesiluvanneny 2 T desanilualiiduding
weiuaR uazeanaaniaiige

LANANTDNNRY

ufien 299ouzgR. 2538, N1sEnaNugAG. §11in
AnWlaneualng, ngamwe. 447 wil,

52 anAEn. 2516, nanzilgnndae il luaninuan
danaasdszindlne.
NN, 850 Ui,

qfityayn wnndfilgu. 2546, pasiadeulwaldinanlsl
UsravluseuTuazuualtdulueunan.
AVNNTINTEET 27(1): 118-124.

Taszan F9u5aR. 2544, nasuanNoauwuy 1.
Aninfurilemaualng, ngamne. 80 wil.

audusl memnes. 2543, naneldilasing. drinfn
TIUUATAU, NPUNN. 461 uth.

Hawkes, A.D. 1965. Encyclopedia of Cultivated
Orchid. Faber and Faber Limited,
London. 602 pp.

TFINNNTVUANN,

116



#7UUTENAUNULAN LA AUAN HULNINNLNTNUBY

naazlanilanlgnludanindaslug

Chemical Compositions and Physical Properties of Avocado

Mesocarp Cultivated in Chiang Mai

ans1 nauvax” asga Wugsnw” uasilsua anuae”

Jitra Klinhom" Jarinya Phunturuksa” and Niramol Utama-Ang"

Abstract : Chemical compositions and physical properties of avocado (Persea americana) mesocarp from
four varieties (Peterson, Booth 8, Buccaneer and Hass) were studies. The results showed that the fruit cv.
Hass contained the highest fat content. Moreover, fatty acids of all varieties were analyzed by gas
chromatography (GC). It was showed that the major fatty acid was always oleic acid followed by palmitic
and linoleic acids. The UFA/SFA ratio in lipid extracted were in narrow range compared to some earlier
reports. The cause may come from the different geographic and climatic conditions. Hass avocado fruit
ripened more lately than the others. The may due to high mineral contents. The large and heavy fruits, Booth
8 and Buccaneer, showed lower level of carbohydrate. No difference in crude fiber between four varieties.
The firmness of avocado mesocarp tissue at ripening associated with water and lipid content. The increasing
of water content in avocado fruit flesh increased firmness while high levels lipid decreased it. Investigation in
color of flesh avocado showed that Peterson had less L value (lightness) than the others. No significance
correlation between L value and chemical parameters. However, fat moisture and ash had some influence

on the a value (greenness).

Keywords : avocado, chemical compositions, physical properties

"nredrmelulagnisWmwinansiel Anizgnamnssuineng uuAnendededlud a. @aslud 50100

1"Department of Product Development Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50100, Thailand.
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Table 1 Chemical compositions of avocado mesocarps .

Variety
Parameter
Peterson Booth 8 Buccaneer Hass
Moisture 82.03°+ 1.44° 82.92° + 1.66 80.45° + 1.24 67.27"+ 1.31
Protein 1.06"+ 0.08 2.10°+ 0.12 0.88°+ 0.04 136"+ 0.06
Fat 7.70°+0.18 10.03° + 1.27 12.73° +1.23 22.11°+ 0.15
Crude fiber 1.51 +0.07 1.38 +0.12 1.36 + 0.01 1.47 +0.08
Ash 0.79°+ 0.06 0.74°+ 0.10 0.75°+ 0.05 1.32°+0.12
NFE’ 6.90° + 1.54 2.82°+0.19 3.82°+0.18 6.46°+ 0.98
' 9% on fresh basis
: Nitrogen free extract
° Mean = standard deviation
>P9 Means on the same line with different superscripts differ significantly (P<0.05).
Table 2 Physical properties attributes of avocado mesocarps.
Variety
Parameter
Peterson Booth 8 Buccaneer Hass
Firmness, Newton 3.08%+ 0.30° 3.42° + 0.41 1.05° + 0.15 1.13°+ 0.43
Fruit weight, g 241.00°+ 38.46  448.46°+16.03  375.88”+48.34  210.59°+ 8.85
Seed weight, g 41.35°+11.05 51.30°+ 4.91 68.12° + 7.83 38.877+ 2.53

Flesh weight, g

]
Hunter color values

199.64°+ 30.69

397.16°+ 11.14

307.76° + 43.19

171.72° + 9.66

L 51.74°+ 2.35 55.88"+ 1.82 56.29" + 1.12 56.18" + 1.41

a -5.69"+ 0.08 -5.51°+ 0.70 -5.32°+ 0.12 -4.47° +0.35

b 21.12°+1.20 23.38"+ 0.67 21.83"+ 0.09 21.42°+ 0.09
Day of ripening (day) 3 7 6 11

" Hunter color values : L = lightness (0 = black, 100 = white)

a = redness/greenness (+ = red, - = green)

b = yellowness/blueness (+ = yellow, - = blue)
? Mean + standard deviation

*"° Means on the same line with different superscripts differ significantly (P<0.05)
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Table 3 Correlation between chemical compositions and physical properties in avocado mesocarps.

Physical property

Chemical - X 1
composition Firmness Fruit Seed Hunter color values
weight weight L a b
Moisture 0.61* 0.63* 0.42 0.62* -0.35 -0.85* 0.28
Protein 0.57 0.48 -0.24 0.55 0.27 0.03 0.70*
Fat -0.69* -0.46 -0.25 -0.46 0.50 0.85*  -0.18
Crude Fiber 0.10 -0.61* -0.72* 0.56 -0.47 0.02 -0.49
Ash -0.49 -0.65* -0.52 -0.63* 0.23 -0.86*  -0.27
NFE? -0.13 -0.81* -0.55 -0.81* -0.35 -0.29 -0.53
' Hunter color values : L = lightness (0 = black, 100 = white)
a = redness/greenness (+ = red, - = green)
b = yellowness/blueness (+ = yellow, - = blue)
: Nitrogen free extract
* Significance level (P<0.05)
Table 4 Fatty acids content of avocado lipid.
Variety1
Peterson Booth 8 Buccaneer Hass
Palmitic acid (C,,,) 29.37 32.19 31.79 23.76
Palmitoleic acid (C,q,) 12.46 13.22 11.49 12.86
Stearic acid (C,q,) 0.73 0.70 0.71 0.48
Oleic acid (C,q.,) 38.99 36.73 42.30 50.20
Linoleic acid (C,q,) 17.29 16.34 13.13 12.17
Linolenic acid (C,g,) 1.15 0.81 0.58 0.53
Total saturated fatty acid (SFA) 30.10 32.89 32.50 24.24
Total unsaturated fatty acid (UFA) 69.89 67.10 67.50 75.76
UFA/SFA 2.32 2.04 2.08 3.12

! ug per 100 gm total fat
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Efficacy of Antagonistic Fungi Isolated from Cabbage
Seeds in Controlling Leaf Spot Disease of

Cabbage Seedlings
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Anongnat Taechuesai” and Sombat Srichuwong"

Abstract : Detection of seed-borne fungi in 3 cultivars of cabbage seed samples was conducted by PDA
Agar method, sixteen isolates of fungi were found. All isolates were tested in vitro for their efficacy as
antagonists growth inhibition of Alternaria brassicicola which causes Alternaria leaf spot of cabbage.
The Dual culture technique was used. It was found that Trichoderma harzianum, T. viride and Chaetormium
globosum gave better results than the others, in that sequence. When seven selected antagonistic fungi
were tested in controlling the seed-borne pathogen, T. harzianum and T. viride gave similar results in
reducing percentage of seed infection, increasing percentages of seed germination, seedling emergence,

normal seedling development, shoot length, fresh and dry weights.

Keywords : cabbage, Alternaria leaf spot, Alternaria brassicicola, antagonistic fungi, control
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Table 1 Comparison of effectiveness of 15 isolates of fungi in inhibiting the growth of Alternaria

brassicicola in Dual culture test.

Fungi Growth Inhibition (%)’

Aspergillus sp. Isolate 1 36.83 f
Aspergillus sp. Isolate 2 11.37 i
Aspergillus sp. Isolate 3 63.44 c
Alternaria sp. 52.34 d
Alternaria tenuis 42.69 e
Cladosporium cladosporioides 3155¢
Chaetomium globosum 68.41b
Curvularia lunata 45.88 e
Fusarium sp. 62.27 ¢
Fusarium oxysporum 45.04 e
Trichoderma harzianum 73.96 a
Trichoderma viride 71.05 ab
unknown Isolate 1 18.99 h
unknown Isolate 2 51.75d
unknown Isolate 3 8.16

LSD . 405 2.43

CV (%) 3.22

'Each value is a mean of 5 replicates of 5 plates.

*Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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Figure 1 Control and Dual culture of Trichoderma harzianum

(above) and Chaetomium globosum (below) against

Alternaria brassicicola.
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Table 2 Effect of antagonistic fungi on spore germination (%) of Alternaria brassicicola.

Antagonistic fungi

Spore germination (%)1

Aspergillus sp. Isolate 1
Aspergillus sp. Isolate 2
Aspergillus sp. Isolate 3
Alternaria sp.

Alternaria tenuis
Cladosporium cladosporioides
Chaetomium globosum
Curvularia lunata
Fusarium sp.

Fusarium oxysporum
Trichoderma harzianum
Trichoderma viride
Unknown Isolate 1
Unknown Isolate 2
Unknown Isolate 3

Control

100.00
100.00
74.86
95.65
100.00
100.00
67.35
100.00
88.15
78.43
49.05
56.25
100.00
100.00
72.09
100.00

1 . .
Each value is a mean of 4 replicates.
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Table 3 Effect of antagonistic fungi on seed germination, seed infection and normal seedling

development of cabbage seed inoculated with Alternaria brassicicola in moist petridishes.

Germination Seed infection Normal
Antagonistic fungi ) 1 ) )
(%) (%) seedling(%)
Ab + Aspergillus sp. Isolate 3 38.00 d° 72.33 b 27.67d
Ab + Alternaria sp. 42.33 d 67.67 bc 32.33d
Ab + Chaetomium globosum 67.00 b 57.67 d 55.00 b
Ab + Fusarium sp. 53.33 ¢ 64.33 cd 4233 c
Ab + Trichoderma harzianum 79.00 a 2433 ef 66.67 a
Ab + Trichoderma viride 77.67 a 28.67 e 64.33 a
Ab + Unknown Isolate 2 50.00 ¢ 65.00 ¢ 34.33d
Ab + Inoculated control 22.00 e 98.67 a 0.00 e
Ab + Uninoculated control 82.67 a 2133 f 69.00 a
LSDp _ 405 6.98 6.68 7.68
CV (%) 5.03 5.11 7.50

'Each value is a mean of 3 replicates of 300 seeds.

*Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.

Ab: Alternaria brassicicola the same
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Table 4 Effect of antagonistic fungi emergence, normal seedling development and seed vigor of

cabbage seed inoculated with Alternaria brassicicola in sterilized soil.

Normal ]
Emergence ) Shoot length Fresh Dry weight
Treatment ; Seedling 2 ) 3 3
(%) 1 (%) Weight (%) (%)
(%)
Ab + Aspergillus sp. Isolate 3 4467 ef 38.67 d 4.63 cd 5.219 ef 0.454 fg
Ab + Alternaria sp. 3233 g 28.67 e 436 d 4.924 0.428 g
Ab + Chaetomium globosum 56.67 cd 54.67 ¢ 4.82 bc 6.240 bc 0.596 bc
Ab + Fusarium sp. 49.33 de 47.00 c 4.70 bcd 6.181 abc 0.557 cd
Ab + Trichoderma harzianum 77.33 a 74.67 a 5.50 a 7.455 a 0.654 a
Ab + Trichoderma viride 68.33 b 66.00 b 5.13 ab 6.595 b 0.638 ab
Ab + Unknown Isolate 2 54.33 cd 51.00 c 4.74 bed 5.646 de 0.491 ef
Ab + Inoculated control 37.67 fg 18.67 f 3.76 e 4,947 0431g
Ab + Uninoculated control 60.00 c 50.00 c 4.88 bc 5.936 cd 0.519 de
LSDs . 45 8.24 7.70 0.44 0.59 0.05
CV (%) 6.57 6.87 13.80 4.23 4.14

'Each value is a mean of 3 replicates of 300 seeds.

*Each value is a mean of 3 replicates of 30 seedlings.

*Each value is a mean of 3 replicates of 60 seedlings.

“Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.

Ab: Alternaria brassicicola
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Efficacy of Essential Oils from Plants in Controlling Leaf

Spot Disease of Cabbage Seedlings
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Abstract : Cabbage seeds cv. No. 1, New Jersey and Ruby Perfection were investigated for Alternaria
brassicicola, which causes leaf spot disease, using the Blotter method. Alternaria brassicicola was found in
cv. New Jersey more than in the others, viz. in 15.50%. Efficacy test of essential oils extracted from 11
species of plants, in growth inhibition of A. brassicicola mycelia was carried out on PDA mixed with the
essential oils. It was found that the oils from Cymbopogon narus, Litsea cubeba, Mentha piperita and
Cinnamomum camphora at 1,000 - 2,000 ppm gave 100% inhibition. The essential oils from C. narus and L.
cubeba gave similar results in reducing seed infection and increase percentages of seed germination,

seedling emergence, normal seedling development, shoot length, fresh and dry weight.

Keywords : cabbage, Alternaria leaf spot, Alternaria brassicicola, essential oil, control
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Table 1 Percentage of fungi associated with the seeds of different cabbage cultivars.

Fungi Cabbage cultivars
NO. 1 New Jersey Ruby Perfection

Alternaria brassicicola 8.50' 15.50 2.75
Alternaria tenuis 2.50 4.00 1.25
Alternaria sp. 1.00 1.50 0.25
Aspergillus flavus 0.25 1.00 0.00
Aspergillus niger 0.25 0.25 0.00
Cladosporium cladosporioides 1.25 3.75 0.75
Chaetomium globosum 1.25 1.75 0.00
Curvularia lunata 0.75 0.25 0.50
Fusarium oxysporum 1.75 5.00 0.00
Penicillium sp. 0.50 0.75 0.00
Phoma sp. 0.75 1.25 0.00
Trichoderma harzianum 0.50 2.75 0.00
Trichoderma viride 0.25 0.75 0.00
Rhizopus sp. 0.00 0.50 0.00

Seed germination (%) 92.00 86.25 95.00

'Each value is a mean of 4 replicates of 400 seeds.

n=lndiu

©

Figure 1 Mycelial growth of Alternaria brassicicola in only PDA media (control) and when mixed with

Cymbopogon narus (A), Litsea cubeba (B) and Mentha piperita (C) at 500, 1,000 and 2,000 ppm.
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Table 2 Effectiveness of essential oils on growth inhibition of Alternaria brassicicola after 14 days
incubation with different essential oils at 500 , 1,000 and 2,000 ppm.
Growth inhibition (%)

Essential oil
500 ppm 1,000 ppm 2,000 ppm
Cinnamomum camphora 33.70' 47.48 100.00
Origanum majorana 28.97 49.74 96.07
Eucalyptus camaldulensis 21.82 40.25 48.47
Ocimum basilicum 34.54 59.44 78.85
Salvia officinalis 25.44 60.51 73.68
Litsea cubeba 58.22 100.00 100.00
Rosmarinus officinalis 27.21 57.71 97.48
Cymbopogon narus 60.62 100.00 100.00
Pogostemon cablin 45.68 88.99 93.42
Lavandula angustifolia 28.22 40.00 80.95
Mentha piperita 38.73 100.00 100.00
CVi,) = 4.69 LSDp - ggsy = 3.11
CViy =3.31 LSDp_goy =415
1anhvalueisameanof5replicates

100 A

80

% 60 -

S
% 40
20 A
0 - 2
S Z % &8 8 % g7 g 5 &

Essential oils

| 0500 ppm  W1,000 ppm 12,000 ppm

CC = Cinnamomum camphora, OM = Origanum majorana, EC = Eucalyptus camadulensis, OB =
Ocimum basilicum, SO = Salvia officinalis, LC = Litsea cubeba, RO = Rosmarinus officinalis, CN =

Cymbopogon narus, PC = Pogostemon cablin, LA = Lavendula angustifolia, MP = Mentha piperita

Figure 2 Growth inhibition of Alternaria brassicicola grown on PDA mixed

with 11 essential oils at 3 concentrations.
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Table 3 Effect of essential oils on spore germination of Alternaria brassicicola after 24 hour fixing
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in

lactophenol.

Essential oil Spore ]

germination (%)
Cinnamomum camphora 100.00
Origanum majorana 100.00
Eucalyptus camaldulensis 100.00
Ocimum basilicum 100.00
Salvia officinalis 100.00
Litsea cubeba 00.00
Rosmarinus officinalis 100.00
Cymbopogon narus 00.00
Pogostemon cablin 76.85
Lavandula angustifolia 100.00
Mentha piperita 72.59
Control 100.00

1 . .
Each value is a mean of 4 replicates.
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Table 4 Effect of essential oils on infection, germination and growth of cabbage seeds Inoculated with

Alternaria brassicicola in moist petridishes.

Germination Seed infection Normal seedling

Treatment 1 1 y

(%) (%) (%)
Cinnamomum camphora 66.67 de” 56.33 e 31.33d
Origanum majorana 63.33 ef 69.00 cd 2333 e
Eucalyptus camaldulensis 60.67 f 92.00 ab 10.67 f
Ocimum basilicum 69.33 cd 75.00 ¢ 24.00 e
Salvia officinalis 64.33 def 75.33 ¢ 14.33 f
Litsea cubeba 75.00 b 36.67 f 62.67 b
Rosmarinus officinalis 67.00 de 62.33 de 25.00 e
Cymbopogon narus 82.00 a 30.00 f 72.00 a
Pogostemon cablin 72.67 bc 57.67 e 47.67 ¢
Lavandula angustifolia 64.00 def 85.33 b 14.00 f
Mentha piperita 73.33 bc 35.67 f 62.33 b
Inoculated control 25.67 g 100.0 a 433 g
Unioculated control 84.67 a 16.67 g 74.00 a

LSD - g01) 5.41 8.43 6.25

CV (%) 3.41 6.11 7.70

'Each value is a mean of 3 replicates of 300 seeds.

Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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Table 5 Effect of essential oils on infection, germination and growth of cabbage seed inoculated with

Alternaria brassicicola in sterilized soil.

Emergence Normal Shoot Fresh Dry weight
Essential oil ; . ; ) ) s 3
(%) Seedling (%) length (%) weight (%) (%)
Cinnamomum camphora 40.33 d* 35.67d 4.55 bcd 5.603 ¢ 0.443 c
Origanum majorana 33.00 def 30.00 def 4.32 de 4930d 0.430c
Eucalyptus camaldulensis 31.00 e 25.00 fg 3.82f 4.747 d 0422 ¢
Ocimum basilicum 35.00 de 32.67 de 4.49 cd 4.988 d 0431c
Salvia officinalis 32.00 e 27.00 ef 3.92 ef 4941d 0.428 ¢
Litsea cubeba 59.00 b 54.00 b 498 a 5979 b 0.522 b
Rosmarinus officinalis 36.00 de 32.67 d 4.51 cd 5.557 ¢ 0.439 ¢
Cymbopogon narus 64.00 ab 60.33 ab 5.08 a 6.271 a 0.575 a
Pogostemon cablin 48.33 ¢ 44.00 c 4.78 abc 5.621 c 0.453 c
Lavandula angustifolia 31.33 e 26.00 efg 3.87 f 4910d 0.427 c
Mentha piperita 49.33 ¢ 46.33 ¢ 4.88 abc 5.651 c 0.509 b
Inoculated control 30.33 e 19.33 g 3.61f 4910d 0425 c
Unioculated control 67.67 a 63.33 a 4.96 ab 5.665 ¢ 0.515 b
LSDs - 05 6.32 6.69 4.28 0.29 0.04
CV (%) 6.50 7.70 4.55 2.39 3.81

'Each value is a means of 3 replicate of 300 seed.
*Each value is a means of 3 replicate of 30 seedlings.

*Each value is a means of 3 replicate of 90 seedlings.

‘Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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Inheritance of Marigold Flower Characteristics

@nn aniAgana” uazalyr AITLsHiasy”

Sirikanya Chomvisarutkul” and Nuttha Kuanprasert"

Abstract : Inheritance of two characteristics of marigold, flower form and color, was studied by making cross
and reciprocal cross of various marigold types, total of 42 crosses. For flower color, it was found that more
than one genes, probably 3, governed this character with additive gene action. Number of gene that
controlled ray floret and disc floret might have governed by a single gene with dominant gene action for ray
floret, whereas with additive gene action for disc floret. Each characteristics was independent. Number of

chromosomes count from root tip of marigold were 2n = 24 in all parents and hybrids.

Keywords : marigold, inheritance, flower characteristics
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Table 2 Flower form of F. and F, hybrids from selfed F..

Flower form of F,

9 Flower form 8 Flower form  Flower form of F,

M160 Single M382 Double Double Single, Double

M160 Single M303 Round Round with big ray  Single, Single with long disc floret,
floret Round, Round with big ray floret

M381 Single M399 Round Round with big ray  Single, Round
floret

M399 Round M381/1 Double in between double  Double, Round

and round

M296 Double M458 Single Double Single, Double

M402 Single M275 Round Round with big ray  Single, Single with long disc floret,
floret Round

M315 Round M385 Round Round Round

M160 Single M399 Round Round with big ray  Single, Single with long disc floret,
floret Round, Round with big ray floret

M381 Single M029/2 Round Round with big ray  Single, Single with long disc floret,
floret Round, Round with big ray floret

M381 Single M470 Single Single Single
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Table 3 Segregation of hybrids derived from cross between single flower and double flower.

2
) i X~ value at
Cross F, hybrid F, hybrid P
3 : 1 ratio
M160xM382 Double Double : Single 0.026 0.80-0.9
M296xM458 Double Double : Single 3.23 0.05-0.1
M399xM381/1 Double Double : Single 0.59 0.40-0.5
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Table 4 Segregation of hybrid derived from cross between tighten-disc floret and rounded-disc floret.

) ) X2 value at
Cross F, hybrid F, hybrid . P
1:2:1 ratio
M160xM303 semi-rounded Tighten: Semi-rounded: 12.607 0.001-0.01
Rounded
M381xM399 semi-rounded Tighten: Semi-rounded: 69.36 >0.001
Rounded
M399xM381/1 semi-rounded Tighten: Semi-rounded: 9.14 0.001-0.01
Rounded
M402xM275 semi-rounded Tighten: Semi-rounded: 3.44 0.1-0.2
Rounded
M160xM399 semi-rounded Tighten: Semi-rounded: 0.343 0.8-0.9
Rounded
M381xM029/2 semi-rounded Tighten: Semi-rounded: 0.75 0.6-0.7

Rounded
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Development of Canned Vegetable Soup

o as 1/

A5y Wugsnw’ dswa gaxnan’ wames ladun’ Ams1 nauvan”
Hazassow anzlnma’ waz Tsalsru nudeq”
Jarinya Phunturuksa”, Niramon Utama-ang”, Puangtong Jaisan”, Jitra K/inhom",

Piyawan Simapaisan" and Prodepran Thakeow”

Abstract : The objective of this research was to utilize various kinds of vegetable to develop the canned soup
product which accepted by the consumers. The method started with the consumer survey (n=200) to
investigate the needs of consumer for the product profile. The results indicated that most consumers liked
the clear to slightly turbid soup with chicken (60.9%). The kinds of vegetable which consumer wanted were
mushroom, carrot, sweet corn and pumpkin, whereas, the respondents were 76.4, 56.4, 43.6, and 35.0%,
respectively. From this product profile, the product development started with the preparation of the stock
soup that consisted of radish 100 g and onion 75 g in water 1000 g boiled for 2 hours with chicken rib, garlic,
pepper, salt, soy sauce and monosodium glutamate. This clear soup provided the highest liking score. The
sterilized process was autoclave at 121 °C for 12 min (F, = 6.53). The formulation of canned soup was
optimized by chicken 30%, pumpkin 10%, mushroom 20%, sweet corn 20% and carrot 20%. After that, the
soup were reformulated by seasoning with salt 1.4%, soy sauce 3.0%, MSG 0.4% and sugar 2.0% (based
on soup). This finished product provided the good sensory characteristics with viscosity 1.74 cps and pH
5.97 and low in fat (0.49%). The consumer acceptance test (n=120) showed the moderately liking score
(7.22-7.47) in all sensory attributes with 95.8% acceptance and 73.33% consumers willing to buy this

product. In conclusion, this developed canned soup was high in acceptability and marketing opportunity.

Keywords : vegetable soup, product development

"nadrnalulaginisWmuwnansined anzgramnssunemg unangdedealuad a. deaalusd 50100

”Department of Product Development Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50100, Thailand.
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Stock soup; chicken rip + ingredient
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Figure 1 Processes of canned vegetable soup.
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pauN 3 maAnngasTinussansilasiivanzan

3.1 MsMmanngiuasTazIa lun1s3in

\Hafuanean

Tnannswizansinategldnussqnszilasann
thaRanuazdnsing 71 2uANseiled 300 X 407 thwiin
i 250 N hanunszLuNsLARRTININsTeN
(wyadl, 2532) Tgvinnnsszezinanlunngeinge
nauaINNIIMIAN F, (MvumAn F, aifindn 6) AN
Lﬂ%@ﬁm@qmwﬂmﬁmﬂu Temperature microprocessor
821 (ELLAB A/S; Denmark) Snmsmaaes 4 41 e
VLﬁammmLLazfqmugﬁﬁlmmmﬂumaaﬁﬁmﬂﬁn
EECEAIGN

3.2 maAnEAn ludFununmanzan

o o o d, . . o

inriandunnsAnaanunliuLlEu
WNZaNIALNNINUEUNNINARAILLIL Mixture design
= [ % v 1 < %
1 5 fadeliun uasan Wnnes wiaven dlna uaz
Waln fvuedmeses 15 g0 ldnnsszifiugninin
natlszamdndadunnet 1neds Ratio Profile Test
AINLNUNTNANBNLLLL  Balance incomplete block
design (BIB) unuil 38 (454, 2537)

3.3 msdsurlgesatinuasgiein

Tnedqmawiealyss Ao e Tanam
(eed (MSG) LATTNAIANIIA AN 3 RaNAAN
Famnmafi 1 vnnemegenmalsramdusalagia

NNIMERATIANNNTAL  (Hedonic  scaling  test)

dfmaaausaiuan 30 AULAYLEINITLATIZITAIIN

Table 1 Formulation of soup (%based on soup).

wilstsu (ANOVA) waziFeuiisuaansuanseaed
AedelneAa Least significant difference (LSD)

3.4.NM9ATIARALAMNINURINAANUT
giinussanszila
ANMMWVNLAN
1. 1Banasi Aanflunsnsng 1iunlisiy
Bundasy  Bunnudels
Al lawmsm (AOAC, 1998)
2. 1BHNUUSHRUATIRNTY AN uARTN

Funoudr e

Nognesa tndan win-waTsNy AnRutni Annny
Taee warluandu (AOAC, 1998)
AWM

1. 4 "Jvmﬁslugﬂﬁﬁﬁummf (Hunter Color
values; L, a, b) TagAn L uunede Avnuia-a914
(darkness = 0, lightness = 100) AN a UKL ALAN

v a [~ R a A
(redness) 11 a NANIULAN (+) LASUNNLDNALLD
(greenness) £ a NAluaL (-) &UFLAN b MNEned
A (% a =
LWIAeY (yellowness) N b Fantluuan (+) wasuNnena
R (blueness) thileluan () dwamsiwagLn
N dmaddamiuded  MnnsdavianiaeIne 3 fo
¢ IneIpgeadnd Color Quest Il Sphere Hunter Lab
model SSE 343
o A Y o v ~

2. paduniiatigy dppmnaduniinlngese
Brookfield (Cannon $14 LV 2000) A3MI3938L (rpm) 60
Uviaidial no. 4 IneIMNNNsTRANAUIL 3 Faaeing
AMININVINNQAUYISE

Tun 1Bsnoua@uviadvisnsn (Andrews, 1992)

Seasoning
Treatment Salt Soy sauce Monosodium Crystal sugar
glutamate
1 0.7 1.5 0.2 -
2 1.4 3.0 04 2.0
3 2.1 45 0.6 29
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wudn # 2 Audnesidauuanseiuet el

AN NADANIZALAMNITaNY 95% (P<0.05) 1éun

o ¥

8
AANEITAUSATRUATANTELTIN  Tnenilevinly
7

AIZHANNTULIL Regression  waa bAigunsANN
Fuiugsail
SE1R = 7.199 - 0.185A + 0.512B + 0.075AB -

0.002A2 - 0.233B2 (R*=0.761)
ANMNTBALTIN 6.615 - 0.172A + 047B
0.0035AB + 0.15A2 + 0.435B2

(R* = 0.918)
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+
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o o . ¥
wegldnussanszdes  Tnefazanunsnvinanede
» 4w o dede o
Clostridium botulinum Ta\fluqauyisenaunsengn

avnnssilas (la, 2543)

32 mavndaurandn waziialifuvsneas

N@mammmjummw | uag e liunglsy
Ll?mmmhmi@ﬂivﬂm ANty Wnnsziuannw
natlszamdndalngdfnaaa@nanu 15 au Tng
A% Ratio Profile Test WN1AAELLL Balance
incomplete block design (BIB) wazldllsunsy Mat
CAD 7 iileufaunisyndounaadivanan asld
wefauiiminilefiasildussasi ield 30%

Table 2 Result of sensory evaluation of soup.

419TWm 20% 1A 20% WNNed 10% WAZ WATEN 20%

3.3 meusuilgesammvasmilein

Lm‘mﬁma‘mwiﬁumiﬂi‘uﬂ@qa‘mﬂm@ k)
T80 WOPIA LATIAPNANTIA HANTNARRINLANS]
ANLANAai Ui usaTRLazAINTe LN Tne
Q[ﬁliﬂl 2 uay 3 lflAonuuansnaiu (Aaei 2) faviu
’lumiﬁuﬂﬁ;wmﬂam?wgmﬁwﬁ%ﬁﬂ?mmm%m
Upssarasgmanl 2 Ao nde 1.4 % Fenam 3.0 %
MR 0.4% UAT 1NANANmA 2.0% Testige il
granAnSuaigUinussqnssies iilesangnansn
Usendnsunuluniugn

Soup stock Color Odor Taste Overall taste
1 6.13 ns 6.50 ns 547 b 5.80 b
2 6.63 ns 6.87 ns 6.57 a 6.80 a
3 6.63 ns 6.40 ns 717 a 7.10 a

ns = non significant.

Values in the same column having the same letter are not significantly different at 5% level based on LSD test.
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nezilay @alunI9M9RRAUNNFIBNNEAIN AR LAY
qaUnEd uanalumnaned 3 anmuenienianiw i
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AtUNARA T g8 AU AR AIINAIN
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Table 3 Quality analysis of canned vegetable soup.

A Wiy 5.97 Tedndluetvnslszian Low acid
food (Wnns, 2536 Ala, 2543) HNiFunnuinlu
ransnuriidudaulvey Seuay 83.37 dmiuRniAmna
Inrunisigeludouaednmidy - uwazindeus  laun
AnRwe Wwinwalsiu 331.52 lulasniuse 100 Ny
luezdu 2.30 Haaniu TmfeN 2622 NaANTN LA
wAALTEHN 9.4 Raniuma 100 n5u dautFunadlusiud
= v s I o °V o :’/
WenFasar 0.49 Apaglutlssmenmslagiun Ay
naRTWIigUinussqnazasiiinuiAmialnaunisly
seAuMMNIanNluN195 U ENUIINA LA U IUAN
Ay o o o o wvayw
wardlladunimnnzdmiugnseanisrouaulunm
Tasdulunsifine dailuanmsiieguninléiduntng

Quality Quantity

® Physical analyses
Viscosity (cps) 1.74 £ 0.08
Color L (darkness, lightness ) 40.48 +1.77

a (redness, greenness) 53571 0.57
b (yellowness, blueness) 13.63 £ 1.16

® Chemical analyses
pH 5.97
Water content (%) 83.37
Crude protein (%) (N X 6.25) 5.63
Crude fat (%) 0.49
Crude fiber (%) 0.38
Dietary fiber (%) 1.47
Ash (%) 1.26
Carbohydrate (%) 5.54
Total solid (%) 13.30
Phosphorous (mg/100 g) 70.00
Sodium (mg/100 g) 262.20
Calcium (mg/100 g) 9.40
Iron (mg/100 g) 0.40
Vitamin B 1 (mg/100 g) 0.04
Vitamin B 2 (mg/100 g) 0.08
Niacin (mg/100 g) 2.30
Beta-carotene (ug/100 g) 331.52

® Microbiological analyses
Total plate count (cfu/g) <10
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Using of Yoghurt for Colibacillosis Treatment in

Suckling Pigs

viaild afgaas1ns” Tri Indrarini Wirjantoro ” gaind 29dsnd” uaz teassas AnInawmun’
Tusanee Apichartsrungkoon", Tri Indrarini V|/irjantor02/, Sumalee Wongrak” and

Piyawan Supavitiz‘paz‘ana2

Abstract : Colibacillosis treatment by using yoghurt was studied in suckling pigs. One hundred and twelve
piglets (1-14 days old) that showed signs of diarrhoea were randomly divided into 5 groups: 1) 26 piglets
were treated with antibiotic (enrofloxacin) as a control group 2) 15 piglets were treated with commercial plain
yoghurt (Dutchie®) 3) 23 piglets were treated with commercial drink yoghurt (Yacu|®) 4) 27 piglets were
treated with home-made yoghurt produced from commercial yoghurt and 5) 21 piglets were treated with
yoghurt produced from pure culture. Yoghurt were given orally twice a day from the day that piglets showed
sign of diarrhoea to the recovery day but not over 5 days. The amount given was 5 ml/piglet on the first day,
10 ml/piglet on the second day and 15 ml/piglet on the third to fifth day. Antibiotic was given orally in a dose
of 20 mg/piglet. Average duration of treatment of all groups was 2.76 days. Number of piglets recovered
from diarrhoea in the treatment groups were higher than that of the control group (100, 93.33, 92.59 and
86.96% in group 5, 2, 4, and 3 respectively vs 80.77% in the control group; P<0.05). These results suggest

that yoghurt can be used for colibacillosis treatment.

Keywords : colibacillosis, yoghurt, suckling pig
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Table 1 Diarrhoea treatment in piglets using yoghurt and antibiotic.

1/

1/

ltems T T2" T3" T 4 T5 S.E.M.
Number of piglets 42 37 60 55 61 -
Number of piglets got diarrhoea, 26 15 23 27 21 -
n (%) (61.90) (40.54) (38.33) (49.09) (34.43)
Number of piglets recovered 21 14 20 25 21 1.70
from diarrhoea, n (%) (80.77°%) (93.33%)  (86.96°)  (9259°)  (100.00°)
Number of piglets did not 5 1 3 2 0 6.70
recovered from diarthoea, n (%) (19.23%) 6.67") (13.04% (7419 (0.00°)
Number of piglets got diarrhoea 1 0 0 1 1 211
again after recovery, n (%) (4767 (0.00°) (0.00°) (4.00°) (4.76%)
Duration of treatment (day) 2.74%® 2.64%° 2.35° 2.92% 3.14° 0.11
*°% Means in the same row with different superscripts differ significantly (P<0.05).
"' T 1= Antibiotic (enrofloxacin), Control group
T2= Commercialyoghurt(Dutchie®)
T 3 = Commercial drink yoghurt (Yacul®)
T 4 = Yoghurt from commercial yoghurt
T 5= Yoghurt from pure culture
Table 2 Growth performances of piglets.
ltems T T2" T3" T4" T5" S.E.M.
Number of piglets 26 15 23 27 21
Initial weight, g 3,5619.23 4,793.33 4,652.17 3,429.63 2,714.29 147.25
Final weight, g 413462 5,673.33 5,165.21 4,033.33 3,523.81 162.30
Weight gain, g 15.38° 46.67° 517.39° 581.48° 738.10° 4597
Average daily gain, g 122.31° 169.33°  103.47° 116.79° 147.61° 9.19

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

" T4 = Antibiotic (enrofloxacin), Control group

T2 = Commercial yoghurt (Dutchie®)
T 3 = Commercial drink yoghurt (Yacu|®)
T 4 = Yoghurt from commercial yoghurt

T 5= Yoghurt from pure culture
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Production and Marketing Situations of Local Fruit Wine

and Whisky in the Upper North

Asouel 2158259Rn g nua NaNgy” wazauias Usznagiigns

Saran Arayarangsarit”, Kamol Ngamsomsuke" and Junjira Pramualphisuth"

Abstract: This research aimed to indicate the production and marketing situations of local fruit wine and
whisky business run by the rural entrepreneurs. Data on business situation, production, technology and
marketing of local fruit wine and whisky from 50 purposively selected entrepreneurs in six provinces of the
upper north had then be employed.

The results of the study showed that most of the entrepreneurs were small business and operated
in form of partnership with few experience or no experience. There were many kinds of fruits and herbs used
as main raw materials to produce various types of local wines and whiskies. Most of the entrepreneurs used
simple processing technique, equipments and packaging material and form. These practices directly and
inversely affected consumers’ hygiene and safety. The marketing strategies were almost defensive in nature
aimed at local market and tourist attractive. The average production costs were 46.05 and 53.16 baht/bottle
of fruit wine and herbal wine respectively. On the other hand, the averaged production cost of local whisky
was 16.77 baht/bottle. About 97 percent of these production costs were the variable costs. The computed
rate of net returns was more than 65 percent when the products were sold at the retail level.

Development of production and marketing of the local fruit wine and whisky grew slowly because
lack of entrepreneurs’ knowledge on good business operation, production techniques and marketing. At the
same time, access to adequate operating credit was another problem faced by these entrepreneurs. To
improve these constraints, the authors recommended the establishment of information center
specialized on the production and marketing of local fruit wine and whisky. Provision of credit was also
necessary. Moreover, entrepreneurs should also intend to improve their product quality, product hygiene
and safety, and to build up brand names of the products in order to compete in the competitive market

environment.

Keywords : local fruit wine and whisky, community entrepreneurs, production and marketing situations
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Y Department of Agricultural Economics, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

173



ANTATINEAT 21(2) : 173 — 183 (2548)

s " =2 -:if 1 -:’f % =2 a lz ¥ k7 o
unARtia: NeANHT WinsudsaaunImnsaniazNsraIAgILTuineesglszneuns Iaesinnng
sumnteyaaniszneunmslunundminnamiiensutusiuiu 50 Meiedszneunisiimsedaniunm
nagana nsuas watuladinisw@s uaznsnain wan1sAnsnugn Hilssneunisdauluniiugilsznaunis

3 o a a v % v % ° o | i’/ ildl = [ = a |d9‘/ %
TAdnwarATLgIa lugLineiuduain nedhisdineiivasldwefilszaunisalluman@ngsudivutinn
wreu Filssnauniswaniivinnisaagaudivsiunainuanasiausdoulvinsaiulininsdn lninalduay
Tndayulne Snsldmalulatinnandnligain wu donndoulugidudonanadin unesedeldligmsings

X o a o o o ' 9 o v odl a Y Yy Ay Py A
wiutiu nsuandeungrewnsieng wazdaulualdussinminduonliude Sineedssnaunisdauiiesi
1 v 1
HneWmunussiowma - dounisanageudivutinuaesdisznaunisdawluniunisnanadieit Inawiug
paalufiesiuuaznssesiinvieaieandnanteluuandamnninsinaaden gougituindsio
maAmTuAnEnai naaie Tk lsduulasewiniL 46.05 Lwann %uamuiwmmummrmmLmﬂ'u
53.16 LM uazaindfuuRanas 1677 L delianndesar 97 vesunuiomadhudi
funtls Bedletlszfufnanauunugnd wud flsznaunsidanivlanmandngndnfenas 65 1esmAang

v v v 1

NIWAMUINNABNINARLAZNIRA AgIwTNUTNWesssznaunisdeil linnin  stliliasunann
k7 v ¥ ¥ a ¥ = a d; o
gilszneunisdszauilyuinisaiamnniuazdeyaludunisudnuaznisldimalulatinisnaninedliuly

v v
HANRRWATLITANBNMNNTHASN WATATUNINAA AREARULIAIRLIMNWAEY Aiinednssguedoyanis
HARLAZNNINAIATIATUNATUAZNNFATLAYLAUEW AL TuER W TustaN IR WIN TN ILAZNIAAAG T
witung wenanil gusznaunisanssiesiinnsdiudgedunnininuazannnazennlaensitaean@dnine
paaAALNINENWIBNANHesARius e Tuanaanelfn e Ina AN suteilgs

° £

¥
ARIATY © 4IUTRUTY FANATNTY  ADIUNTWNITHARLAZNIIAATA

AN

muluvmmﬁnmﬁ“\muﬁﬂiﬁﬁm?mamm?'m
Pufifluesnesedfsmnenoun  gudsaiuaulned
mmmmmmﬁm@mmﬂﬂﬂmmry“m 7 lnsiamzga
wumu@uﬂam@ummmme mmauwmmum
dwiugautianiuluunan - nevud thana G
waztnmaen  dusanioemanldiduaganan
pitfeyayne Luﬂ'Lﬁa\imﬂ%fﬁﬁmmqé’ﬁunguma i
IﬁmﬁmammﬁuﬁmmdﬁiﬂLﬂuﬁ@mmmmmwé
wane (WA wazima, 2545) uARNNTELARTAFIL
flumssTnelafeduinihidhannsnaszmauazns

avuanurewitenuAiguazienay i lilAN

174

FoannInsdadsunsnangauganealy (Il
andagauiimidielufesdu wu éle Aua
ansailel uasnaliEy 1 anniu (§ineavnaal
NIPANL, 2546)

atlafin ﬂwﬁwmmmam@mmﬁuﬁm
flapsgnandiaseedeanuannguig aunszitaidie
pnziguuas ldduAvinsauulouianisativayu
VAT gNATNTY ﬁfmmimm’%mmmﬁm@muﬁﬁuﬁm
wazgrrudualdainuanuanianisinenedd
waanazedlalifiu 15 #ns iedumnimuuandnan
Qilyayvesiu ﬁuyjLﬂmﬂfﬂimm?Nif]ﬂéﬂﬁLLfi
Y AreAAuATLALUAE T ULATATA
natiznevenineeslszmmilufediu



ADUNNMTHAARASNTANIARTINT R UL
TunmAntianauuy

ﬂ@f-gﬁuzgmLLﬁﬁuﬁmiﬁLﬁuTm%uﬂﬂ'wm
idewenisuanuaznisitne ludunisuanid
r:;iﬂi:nfaumizgmLmﬁﬁuﬁmﬁ’mqufvﬁéuﬂdﬂ 837 5187
”Lﬁ'amwuﬁawﬂuéﬂsmaummﬁwLLﬁiﬁuﬁm (1in
UATIINANNE, 2545)
ﬁwmmma’uc’iu?“llﬂmﬂﬂﬂvlﬂmnﬂduﬁuﬁmﬁmﬁuﬁ
uﬂmmu ”L‘]Jdﬂ@mm‘llmimu@nmmu Tneannz
ativivgumuiiesiidamimaaesiunanioueiaing i

wazlusun9BInATANN

fynyraesing aaldnnsaiuayunazdaasunig
131NAREINIATNAINNVUIENULBNNNATTLNAUALIANTU
atalaimusanawauazn sy FLln
eagsRaguIRuTuetresamdaldi gy
FagnumeranLassmans naniAe lununenEn
TdansenanIn@aiuenand 19N uanAN
izﬂmﬁﬂuﬁ‘lmﬂmmwmmmmam nMaAUiNEILAY
fé“umwﬁ"m@LﬁmLLriE_j’u?Tﬂﬂmﬂmamﬁmﬁﬁﬁmm
NMIFIUGURUNTE FIUATUNIRATA friAn A Eeny
tymdrunisanuinananan iesanniinan o
mamuaneauivliasBnoiiennty (G
NUAMNINISIUIAAINY, 2546) AW IAALWIARATY
miﬁnmmmumwmmamLLazmimmmqmLLﬁﬁuﬂnu?%u
Lﬁ@iﬁ%’mmuﬂLLuqmﬂumiﬁwmLL@;LL%’Tﬁm&lmmi
mammxmimmmzﬂ;ﬁLLﬁﬁuﬁmﬁﬁﬂime%mmmz
Anvszlamdednuiaeluduiiazfunsaraiy
qﬁﬁﬂ;mﬁﬁmﬁlumu@'Mﬁuma‘ﬁmmﬁqiﬁwmu
sefummg WiuTnselydesniung

nguszasArain1sAnm

AN fgUsvasdal

1. Lﬁ@mmummumwmqqiﬁ@ walulagniswan
LmzﬁrymmmamgﬁLLﬁﬁuﬁﬁum@qéﬂixﬂaumﬁ

2. danmuanunmmenaakazilmEume
mmnga’]LLﬁﬁuﬁmmfmtﬁﬂazﬂ@uma

3.aielsieiauauuImeN RN THAALAS
mammngmLLﬁﬁuﬁmmméﬂ?zﬂ@um?

175

28N1sANEN

N155IUTINTDYA
mafnEnldinsiuumuasnuymudesya
VAN mnmmmmsﬁnwﬁ%ﬂ anAtaya LONaT
mmu/ﬂguma uaziu | mmmmmﬂumimmmw
wtutiislusyfun et szm ez danda
mawtlenauuuasugllfumafivsaumndeyatlgugd
maaunlugauiiieadesiuanunmninanuas
mim'mngﬁLLﬁﬁuﬁm@mQ’ﬂﬁ:ﬂ@umﬂuﬁuﬁﬁm"m
eyl @eaane wewn & &0 uazung 39w
s 50 111 Tneldunusennny  deyafisusn
Usznausag
- M193TNALNITUAZNNIANIIFINA
nsnasuazmaulagnIsnas

- fﬂ?ﬁl@’]ﬂLL@zﬂ’JWNL%ﬂNTFN‘V]’NQﬁ‘a@

1 d‘ dl v
ULILNLLAZNAINNTFN ] MENEIURI

MSIAaNAaL AN

nisiaensaed19dlsznaun1sgIIud iy
fuluaaniamileneuuuduininoueddy  Ae
v o ' v o k74
gilsznaunisdnetnfeiudounuaesdilszney

A 1

nsluannamtieneuuunNdndIuesdilsznay
NETLLNANANEUEN99RGY uslisntedisznay
n1slugdusem
glsznaunislugtluunnauiaguau

o o o A o 1 dl = d’l k23

amFunisdnidansnatnananisAneiild
ARAALABNLLLLANZAY (Purposive Selection) el

= = v o
LUANAINNNTANTIARNINITEU

Iffatnnszananngluuuaenislsznaugsia
uazAHTAINUAN TUFINART MY dauduusa
@ﬂ"mQ’ﬁi:ﬂ@umi@mLLﬁ%uﬁmﬁﬁﬂmaﬁﬂmﬁa
A 50 Faed1e Wudiseneunisluninvesngu
NBATNIANUIL 14 F0ENN AUNIRIATUIL 9 fin
uazgtlsznaunidasylugivineiudauandn
RN 27 AIBENY (mm\‘rﬁ' 1)

RN



MTATINEAT 21(2) 1 173 — 183 (2548)

Table 1 Number of local fruit wine and whisky’s entrepreneurs in the upper North classified by business type.

Business Province

type Chiang Mai  Lamphun  Lampang  Chiang Rai Phrae Payao Total

Rice farmers’ 3 - 1 - 2 1 7
association (14.0)

Fruit growers’ 3 - - - 4 - 7
association (14.0)

Cooperative 3 3 - 2 - 1 9
(18.0)

Partnership 9 10 6 2 - - 27
(54.0)

Total 18 13 7 4 6 2 50
(36.0) (26.0) (14.0) (8.0) (12.0) (4.0) (100.0)

Note: Figures in parentheses are the percentage
Source: Survey
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Table 2 Number of local fruit wine and whiskey’s entrepreneurs classified by size and location.

Operation size*

Province

Large Medium Small Total
Chiang Mai 1 5 12 18(36.0)
Lamphun 4 7 2 13(26.0)
Lampang 1 3 3 7(14.0)
Chiang Rai 3 - 1 4(8.0)
Phrae 1 3 2 6(12.0)
Payao - 1 1 2(4.0)

Total 10 19 21 50
(20.0) (38.0) (42.0) (100.0)

Note: * Classified by actual production capacity:

- Large size is operating at more than 8,000 liters/year.

- Medium size is operating at 2,500-8,000 liters/year.

- Smalll size is operating at lower than 2,500 liters/year.

Figures in parentheses are the percentage

Source: Survey
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Table 3 Number of local fruit wine and whiskey’s entrepreneurs classified by product group.

Product group Number Percent
Only local whiskey 30 60.0
Local whiskey and other products 20 40.0
Total 50 100.0

Source: Survey

Table 4 Number of local fruit wine and whiskey’s entrepreneurs classified by type of products.

Type of product Number Percent
Fruit and herbal wines 20 40.0
Fruit wines 13 26.0
Fruit and herbal wines + Sato 8 16.0
Only Sato 14.0
Only herbal wine 4.0

Total 50 100.0

Note: Sato is a local rice wine.

Source: Survey
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Table 5 Average evaluated score based on community's product standard of the local fruit wine and

whiskey’s entrepreneurs.

Operating size

Category Large Medium Small Total
1. Packaging 3.40 2.64 1.9 2.65
2. Trade mark and labeling 10.77 9.05 9.32 9.71
3. Production layout 8.34 6.02 4.85 6.40
4. Production’s equipments 3.50 277 2.38 2.88
5. Production control process 13.20 9.55 7.95 10.23
Total (average)* 39.21 30.03 26.40 31.88

Note: * Total score is 46 points; 5 points each for packaging and equipments, 10 points for production layout, and 15 points

each for trade mark and labeling and production control.
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Table 6 Number of local fruit wine and whiskey’s entrepreneurs classified by type of sale and transportation

responsibility.

Item Number Percent

Type of sale
- Retailing 12.0
- Wholesaling 8.0
- Both wholesaling and retailing 22 44.0
- Consignment 18 36.0

Total 50 100.0
Transportation responsibility
- Customer 11 22.0
- Producer 25 50.0
- Producer brought the product to the 14 28.0

point of sale
Total 50 100.0

Source: Survey
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Table 7 Production cost and returns on local fruit wine and whiskey production per bottle (750 ml) classified

by cost item.
Item Fruit wine Herbal wine Sato
Baht % Baht % Baht %
Variable cost 44.79 97.27 51.92 97.65 16.08 95.86
-Raw material 3.60 7.82 10.48 19.72 1.87 11.16
-Other materials 2217 48.14 2242 42.14 6.23 37.11
-Labor 2.56 5.55 2.56 4.81 0.25 1.49
-Packaging 7.25 15.74 7.25 13.63 5.36 31.94
-Tax 9.22 20.02 9.22 17.34 2.37 14.15
Fixed cost 1.26 2.73 1.25 2.35 0.69 4.14
Total cost 46.05 100.00 53.16 100.00 16.77 100.0
Retail price 144.90 - 182.20 - 5411 -
Profit 98.94 68.24 129.10 70.82 37.33 69.00
Wholesale price 98.77 - 151.90 - 34.96 -
Profit 52.72 53.38 98.75 65.00 18.18 52.02

Source: Survey
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