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Chromosome Investigation of Eulophia graminea Lindl.

21375 Uses1As ” uaz aunun gassasia’

Jarupat Prarasi "and Chuntana Suwanthada "”

Abstract: Root-tip preparation techniques for somatic chromosome investigation of Eulophia graminea Lindl.
were studied. The studies comprised of 1) root-tip sampling at 8.00, 9.00, 10.00, 11.00 and 12.00 am, 2) pre-
treatment durations in para-dichlorobenzene (PDB) of 0, 30 minutes, 1, 2 and 3 hours and 3) staining durations
in carbol fuchsin of 1, 6, 12, 24, 36 and 48 hours. The results showed suitable technique of root-tip preparation
for chromosome investigation being root tip sampling at 11.00 am followed by fixation without PDB treatment
then stained with carbol fuchsin for 1 hour. Chromosome counts from squashed cells revealed the root tip

chomosome number of E. graminea Lindl. as 2n = 56.

Keywords: Eulophia graminea Lindl., chromosome
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Figure 1 Somatic chromosomes of root-tip cells collected at different durations of time.
A= 8.00am (1,180 X), B = 9.00 am (1,025 X), C = 10.00 am (1,050 X),
D = 11.00 am (1,575 X), E = 12.00 am (675 X)

Figure 2 Somatic chromosomes of root-rip cells pre-treated at different durations of time.
A = control (750 X), B = 30 minute (1,240 X), C = 1 hour (725 X),
D = 2 hours (1,180 X), E = 3 hours (985 X)
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Figure 3 Somatic chromosomes of root-tip cells stained at different durations of time.
A = 1 hour (1,180 X), B = 6 hours (860 X), C = 12 hours (1,125 X),
D 24 hours (985 X), E = 36 hours (675 X), F =48 hours (890 X)

Figure 4 Somatic chromosomes of root-tip cells (1,075 X).
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Effects of Gibberellic Acid on Growth and Development of

Curcuma alismatifolia Gagnep.

a ¢ o 2 1/ ' o a1/2/
NTINTEU LUBULNIT LA Tﬂ?&'ﬂ") TAINGIH

. 1/ 1/2/
Thiraporn Khuankaew " and Soraya Ruamrungsri

Abstract: Effects of gibberellic acid (GA,) on growth and development of Curcuma alismatifolia Gagnep. were
conducted. GA, at 0 100 300 and 500 mg/l were supplied twice at shoot emergence (4 weeks after planting)
and 2 weeks thereafter. The results showed that GA, at 300 and 500 mg/l gave the best results in terms of plant
height of 101 and 97.38 cm, respectively but did not affect number of leaves per plant and number of shoot per
cluster. GA, at 500 mg/l gave the longest scape of 87.13 cm which was 30 cm longer than control. But GA, at
500 mg/l also had effect on felling of stem plant. GA, application at 300 and 500 mg/l gave the longest number
of day to flower 76 and 73 days respectively. This was more than control about 5-7 days. At flowering stage,
nitrogen, potassium and phosphorus were analysed in upper ground and under ground parts. The result
showed that GA, application affected the concentration and content of nitrogen and potassium but not for
phosphorus. Nitrogen content in under ground parts was lowest (96.81 mg/plant) after GA, application at 500
mg/l. Application of GA, at 100 mg/l increased potassium content in under ground part. At harvest, GA, at 300
and 500 mg/l increased rhizome length.

Keywords: Gibberellic acid (GA3), Curcuma alismatifolia Gagnep.
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Table 1 Effects of GA, on plant height, number of leaves, number of shoots per cluster and number of days

to flower.
GA, concentrations  Plant height” Number of leaves Number of shoots Number of days
(mg/1) (cm) per plantw per cluster” to flower"
0 51.75¢c 3.00 a 3.25a 68.1b
100 76.25b 3.00 a 3.00 a 69.8 b
300 101.00 a 3.00 a 2.75a 76.0 a
500 97.38 a 3.00 a 250 a 73.0 a

" Means with the same letter within column are not significantly different at P<0.05 by least significant difference

T1 T2 T3 T4
Figure 1  Curcuma alismatifolia Gagnep. after

treated with various GA, concentrations.
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Table 2 Effects of GA, on flowers.
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GA, concentrations Scape Iength” Spike Iength” Number of Number of Number of flowers
(mg/l) (cm) (cm) Coma bracts”  Green bracts” per cluster”
0 57.75¢ 18.50 a 14.0 a 11.00 a 20a
100 58.25 ¢ 20.38 a 125b 11.25a 1.5a
300 78.13 b 19.00 a 12.0 b 9.75 a 1.5a
500 87.13 a 20.62 a 125b 11.00 a 1.5a

" Means with the same letter within column are not significantly different at P<0.05 by least significant difference
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Table 3 Effects of GA, on nutrient concentrations in plant organs.

GA, concentrations (mg/l)

Nutrient concentration” (%)

Upper ground parts

Under ground parts

N P K N P K
0 2.06 a 0.89 a 5.84 b 2.69 a 192a 434a
100 217 a 0.85a 6.03 b 290 a 191a 437a
300 200 a 0.92 a 5.84 b 292 a 217a 4.23a
500 1.56 b 0.91a 6.32 a 240 a 227a 451a
" Means with the same letter within column are not significantly different at P<0.05 by least significant difference
Table 4 Effects of GA, concentrations on nutrient contents in plant organs.
Nutrient contents” (mg per plant)
GA, concentrations (mg/l) Upper ground parts Under ground parts
N P K P K
0 161.13 a 71.76 a 468.05b 148.18 a 100.64 a 227.00 b
100 193.71 a 80.05a 576.41a 17766 a 109.92a 244.84 a
300 167.46 a 85.67 a 538.30 a 15449 a 105.07a 180.97 c
500 139.38 a 82.01a 570.04 a 96.81b 9464a 187.52c
" Means with the same letter within column are not significantly different at P<0.05 by least significant difference
Table 5 Effects of GA, concentrations on rhizome.
GA, Rhizome First Rhizome Rhizome Number of Storage
concentrations weight New-rhizome width" Iength“ storage root
(mg/1) per cluster” weight” (9) (cm) (cm) roots per Iength“
(9) rhizome" (cm)
0 84.82 a 43.62 a 229 a 250 b 5.67 a 11.06 a
100 69.97 a 48.12 a 252 a 255Db 6.00 a 10.55 a
300 83.82 a 55.47 a 283 a 3.24 a 733 a 10.46 a
500 67.03 a 53.15 a 3.06 a 344 a 6.00 a 11.58 a

" Means with the same letter within column are not significantly different at P<0.05 by least significant difference
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Variation of Antioxidant in Tea Leaves Grown in

Chiang Mai and Chiang Rai
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Abstract: The purpose of this experiment is to study the variation of the antioxidant, Epigallocatechin gallate
( EGCG) levels in tea leaves of different tea varieties, environment and cultivation practices in four selected
sites of Chiang Mai and Chiang Rai provinces. The different responses among tea varieties were slightly
found under the same season but clearly found under the different seasons. A peak of EGCG substance
appeared in hot season and the substances decreased in rainy season but increased again in cool season.
Negative correlations were found between EGCG and the moisture of tea leaves, relative humidity of the air
and elevations. Therefore, the EGCG substance will drop down when the moisture of tea leaves increased
during rainy season and when the elevations increased. In addition, the elevations showed the negative
correlation with pH (P<0.01) and the pH showed the positive correlation with phosphorus and potassium
levels in soil. In conclusion, high level of EGCG substance can be found in hot season and it promote the
taste and quality of the tea leaves. To pluck high level of EGCG quantity and good quality of tea leaves, tea
leaves must be processed during hot season, followed with cool and rainy season. Finally, EGCG substance

negatively varied with elevation levels.

Keywords: Tea (Camellia sinensis L.), environment, antioxidant, EGCG (Epigallocatechin gallate)

"neRanfaaan AninEmIAnans avanendedaslud /. Jealual 50200

“guidtuasiinananiig ansinumsnans ininenduideslal a. @l 50200

‘mAmndaedl AazuvaAans svanendedeslud . Geslud 50200

“meativels AnzEAANITINTINERT WnAnendaunls A, ealul

”Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

2/Highland Research and Training Center, Chiang Mai University, Chiang Mai 50200. Thailand.

3/Department of Biochemistry, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thailand.

4/Department of Agronomy, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290, Thailand.
205



MFHISINAT 22(3): 205-212 (2549)

UNARER: ms‘wm@mﬂ%ﬂﬁﬁf?ﬁlqﬂizmﬁﬁ'%ﬁﬂmmwLLﬁJiﬂJmuﬁummi Epigallocatechin gallate (EGCG) s
WU ANNUIAABN kAZNIFAANIT AN NIy NT 1 4 Mindenlusaindodl usdmdadame
wudndTunians EGCG
e liSunnigns EGCG 1awmnitugaziiunniuggeu udanaslungeu uaz meﬂmwuﬂquum

luzn e 4 Hufuazusiazggniaiinnsmeuanesunuliuansiteiussndnaiug

mmummﬂivmmmmwuﬁumrﬂu@mmmmw EGCG ffupmadiluluen mqmumuwwﬂummmmy
WAAANGY savudle mmmu‘Lulmmwmu‘Luqas]u A1 EGCG anRY zﬁ'auwnmmm@qmwmu A1 EGCG A
(P<0.01) WaZNNUINGL
ausding uAuuazen ulnsiau (P<0.01) douanudunsailusnefimnudiiusnisuaniusaneanais

anas uanaINtninANNgIsilanduiusnsauiuasiunsmiilusng

wazan unadenluiu agludalutdeingien EGCG asfitinnugatadanalinmninaesnandnludag
tluding dariis Wasesnafivlugiine A Eumnans EGCG Tuluge msfiumnialsdanmuandenlugog
o o o o o =< \ o o

Fau pudae AT wazn Al MNATAL Bndssnisvilanudilinnnieesats EGCG wlsunduiumanngs

ARIATY: 11 ANNLIRAEN LauReaNTuALE EGCG

AU

flaqiiunszuafianlunisizinarsesnnmi
v o X da A . .
i lsinnndu Ingsnnasnnluilaqiuenauiy
16l 3 23inlugy 9 A 993U (Chinese  tea) 11387
(green  tea) UazaNHis (black tea) (WiamAnmos,
2547) fiatinagluluaNesddsznaunaeil Ae @19
dad

nguNNTedn Wanlouas
(RNNR, 2545) B
e nauniaa NN AT Ue9AINETINT R LA
asanAnuluasueuReanduaLd (antioxidant) (AN,
2543) NHQNBABOUYABATTUAITRINH S IWNNT
fUfINNRANZI (Yang et al, 2000) tFuncuans
wanueaneg lulu daduesdilsznaunddnyse

nanuea (polyphenol)
(flavonols) %78 AT (catechin)

v @A o o =
ANNNIBNTY WUAAR & NAY UAZIAVBIT BTN
AN3LULITURINGNIA ANTNUIARDN FLALIAINGS
& as L
2184WUNLgNT1 350191lgn UazANuAtauTedly
dusiu (nlsand, 2532)
i’x é’dv I8 dll =2
mMIaaesAfTNdRgUszasAliNeAnEANN
WANFANNNANUAUS ANTWLIAREN LAZNITAANNT
wilastlgnanidndsndndealud uazdamdnideass

206

fiflnaseBunuasueuieaniwdlulum e
a7 EGCG miiflatiuannsqe ufluuuamslunis
gagIunnslgnn Iuﬁﬂwm:ﬁﬁhﬂﬂ’mﬂ'm@mmwmm
71 waznsUiutlaguuunisinemsivianzansenis
Ugnasialyl

L4 aa
AUnsaluaziang

ADNURTINNIMAReY Lsznaudas doumnly
Faudadaslud 3 ‘ﬁuﬁ' Taun gudusnisiannisg
mesl,m 3 8UNaHNe N mwmummm 500 (ATAN
LA UTNTIA mmu‘wmammwmmmumauumq 7
FEALAYINGS 1,200 IAIANILALLNT LA LATADNT]
LNEFTUAINE 19T ‘ﬁizﬁumm@;q 1,400 LWATAN
sednimaa uarludamdndesae 1 1 1dud aae
udaaes ﬁ@:ﬁumm@q 1,000 iATANIZFLTNZL
daunisiiazdualddniluniefiteslfifinag
npdraNgacunariesljianisnans Ay
INERTANERS LnAnende@edlul eiilneniulum
Favaa 3 Wug Loun Wugeadu Wuggnas uaziug
A9t wes 12 w3 ggma tun gafeu ludaumau



AMunlsUsruaasdsunaaisuauiaandwaud lulug

nugnludanindasluaivazidessis

Hunau-Hguien w.A. 2547 goiu ludoshen
NINYIAN-NOAANEU W.A. 2547 UATnQUUL Tutaa
\PRUWOAANNEIL WA, 2547-NNATAUS W.A. 2548

drufunisifivlusn 11438 nsdungu
FoENIULILNLNNGN (cluster sampling) (W3, 2539)
AN 4 ﬁuﬁluuﬂmﬂgﬂmﬁq 3 Wug Ineguanuaun 7
aaluisaziug waanin1snuaent) 1 eeniu 2 Ty
AauunlusrldeusaemiaualI NFal (microwave
oven) Fufl A&l 800 Fms urulszin 1-2
w7 daunnafiusaedem IHAvAuLE0eU 9 9m
fifusaedieite TaaviannsyaRuanilszunns 20
IUFLNAT 91U 4 angauAuluLAaTA98E AN
N99MATURINATET (2542)

daunaiudeyafeatuudaslgna 164
P83 GPS  AnfiTnArngsluyn I qafinaiu
FieEina nﬂm%\m@umﬂﬁuﬁqmmﬁsﬁ lfmeflutimas
waznszilazidean nezidzuie dnguugiuay
AnNFLTse ALY I uLUge L ek s0]
mwmm‘ﬁﬂ@“ﬂmLfdwlmﬁumﬁmma‘mum

wEIanuazinluaiundias gl
WaeUiRinas Inenssansaatineia fAaedsinluan
Wha 10 nFuanLm udatann 10 niu iludaliainngs
100 Haddms ﬁ@mmﬁ 80 BIALTALTYA WU
1l3zan0u 15 W% udaNTRIRRNTZANENIRY Whatman
wes 1 vhanduinansatudonses et am uda
Uil uieadamaudiu (freezed  dry) daunng
wireNAneeinemy Azl neeriAN (2542) laFaudain
ARt 19N TWALAUNIALATIEHNIAT D Ex
Usenandag nstiATsiANTLlLT Mgt
wiiunausnsueufeanduaudluluanlaeld e
HPLC muns383aaes Chen et al. (2001) N15u1 pH
PO9AY  NNIIATIERSTNIUBUYTETRY (organic
matter) luAu IneAd Walkley and Black (Wails, 2542)
nsBunauneaneasaluay TneRs Bray 11 (WA,
2542) mMAnmzinBunadlulnsauiam e (total
nitrogen) 1agA% Micro  Kjeldahl mAunssuagaes
Bremer and Mulvancy (1978) Lazn1sataseidsunnd
Inunaidenlufn (AT, 2542)

207

*?J’mﬂaﬁ”Lé’;Tmmw:ﬁmﬁLﬂm:ﬁmmﬁﬁ
poalilsunsndnidagil SPSS version 6.0 TLATIZIINN
ANNANNUTIRIF LU IR ATz uAZAILUTAIN Aqg
AFn179AT T AN s A3 anduWus (correlation

coefficient analysis)
NAaN1TNAaayg LL@%%@’W‘H]:':

ANNUIARANUBIADIUN
ANNAAANINGIANITAURINELA ANLRAY

c @ g

wWafifudANTuduimns luennia auugiuay
& @ & d’l o 1 % dl
wWefidudanuaulugsantng uaneldluning 1
AmFunnil 2 uansaeataespNiunsaueg
wWefiiuiaunzding wefifussnn lulnsiau 51
Waanesa uazengwunadenluiu aan 4 an1ui
T gudiinsaaniadaslua 3 ananng pasusl
ARDI ADNUNAABINBATNGILNADUNAW UAZADT

LNEFITUANE LN

PBnussuaufaanduauduasnuge

umanafl 1 uaneiunnans EGCG  lugn
NUFEadN WUFgUauarTeTa wes 12 luusiazied
uazfgnia watlsingdn ﬁﬂm'ﬁwmﬁuﬂuﬂ%@ 3
nana uuuTig et TNUFTITS Lwas 12 &
ﬂ?‘mmmﬁa‘mnﬁqm FANANNIABTIRUTENAY
uazdadu Tnafldniadewingy 6.54, 6.49 uaz 5.79
an./n. dsmdnute AAEU Luiuiisiaass TINUG
G934 wef 12 Sufunmuansanniign sasasnderiug
fRANLATENAY TnuilAniadewingu 5.94, 4.53 uay
4.46 1.0, TTuTi MAANAL Amiuiiiiusiaen
e TUEg VAL A TNNTigA 9998907
TINUGEAFNUAZTIT LUaF 12 TneilAnadawiniy
6.78, 6.43 Uaz 5.85 n./n. TwinuTi MUAIAL uAz
UuuRiga TIWUG  guad ﬁﬂ?mmmsmnﬁm
FAIAINIADTINUE B AANUALTIT tas 12 Tnad
AR 4.16, 4.07 uaz 3.81 un./n. Yminud
AINAGL



MSASINKAT 22(3): 205-212 (2549)

100 o0 g % 2 B RH (%)
- 2 g g 8 o
3 L 2 M 8 % 3 ¥ O Temperature (0C)
— = [ HR ] e g
80 7 . o B .‘l’ _ B Moisture of leaves (%)
1 b < = 1
S 3 g
860 2
Qo :
£ - :
Y TRELER
il IS
20 :
0 Seasons
Dry Rainy Cool Dry Rainy Cool Dry Rainy Cool Dry Rainy Cool
Fang Maesalong Maejonluang Angkhang
500 m 1,000 m 1,200 m 1,400 m
Figure 1 Elevation and climate factors in 3 seasons at 4 sites.
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Figure 2 Soil factors in 3 seasons at 4 sites.
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Table 1 Average of EGCG substances in 3 varieties of each site in 3 seasons.

Average of EGCG substances

Site Season (mg/g Dry weight)
Assam Oolong Chingching 12 Average
Dry 8.92 11.50 13.05 11.16
Rainy 4.47 3.04 1.79 3.10
Fang
Cool 3.97 4.94 4.78 4.56
Average 5.79 6.49 6.54 6.27
Dry 7.83 7.59 11.07 8.83
Rainy 1.11 0.62 0.24 0.66
Maesalong
Cool 4.64 5.18 6.52 5.45
Average 4.53 4.46 5.94 4.98
Dry 9.94 10.90 8.46 9.77
Rainy 3.28 3.26 3.92 3.49
Maejonluang
Cool 6.08 6.18 517 5.81
Average 6.43 6.78 5.85 6.35
Dry 5.69 5.68 5.03 5.47
Rainy 0.58 1.42 1.22 1.07
Angkhang
Cool 5.95 5.39 5.19 5.51
Average 4.07 4.16 3.81 4.02
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WA 3.49 un./n. m‘wumm\‘i PR Wasiinauan
mﬂumqqmumq flAneanwiny 4.56, 545 uaz
5.81 1NN, BTN AN uALLTUREN9119
m_l?mmmimmmslummmmq PR9ANNNABN A TEY
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Figure 3 Effect of EGCG in 3 varieties of tea, Assam (——), Oolong (—»—) and Chingching12

(—®—) in 3 seasons from Fang (A), Maesalong (B), Maejonluang (C) and Angkhang (D) sites.
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Table 2 Correlation coefficient of 9 factors on EGCG from 4 sites.

Tea leaves EGCG
Altitude RH Temperature Soil O.M. Nitrogen Phosphorus Potassium
Factors moisture (mg/g Dry
(m) (%) (c) pH (%) (%) (%) (%)
(%) Weight)
Tea leaves
1.00
moisture (%)
Altitude (m) 0.12 1.00
RH (%) 0.32 -0.25 1.00
Temperature (°C) 0.53 -0.12 -0.28 1.00
Soil pH -0.15 -0.72* 0.04 0.02 1.00
O.M. (%) 0.14 0.88*  -0.23 -0.16 -0.56  1.00
Nitrogen (%) 0.09 0.81**  -0.30 0.01 -0.45 0.83** 1.00
Phosphorus (%) -0.23 -0.21 0.14 -0.47 0.30 -043 -0.52 1.00
Potassium (%) -0.009 -0.17 0.14 -0.21 051 -0.15 -0.35 0.59* 1.00
EGCG
-0.16 -0.14 -0.44 0.31 019 -0.24 -0.09 0.18 0.31 1.00
(mg/g Dry weight)
* Significant 0.05  ** Significant 0.01
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High Accuracy Moisture Determination in Milled Rice cv.

Khao Dawk Mali 105 by Near Infrared Spectroscopy

1h578 iiiguauna’ saugns gnssas” @9auANA sUINTWUNIE uaz
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Parichat Theanjumpol“, Ronnatrit RittironZ/, Sa-nguansak Thanapornpoonpongm and

Suchada Vearasi/pal

Abstract: Moisture content of milled rice cv. Khao Dawk Mali 105 could be determined with high accuracy by
near infrared (NIR) spectroscopy in wavelength region from 1400 to 1900 nm. The calibration equation
obtained has the values of correlation coefficient (R), standard error of calibration (SEC), standard error of
prediction (SEP) and ratio of standard deviation of reference data in validation set to SEP (RPD) equal to
0.93, 0.18%, 0.14 % and 3.41 respectively.

Keywords: Moisture, near infrared spectroscopy, milled rice
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Figure 1

(a)

Equipment for NIR spectral acquisition of milled rice
(KDML105).
(@) NIR spectrophotometer, “NIRSystems 6500”

equipped with the transportation module, (b) coarse

sample cell

MsALATIZRTaYA
wilasdeyaailaniusaainaiinnig
ALRAANARS Savitzky-Golay ~ smoothing (10 nm
averaging for left and right side) mm%ul,l,ﬂmgﬂﬁfm
| 10
averaging for left and right gide) 1170 multiplicative

scatter correction (MSC) AMniud319aunIsnnnesda

ﬂgﬁuﬁ“ﬁuﬁuﬁmm (second  derivative: nm

Wusaamaila partial least square regression (PLSR)
TaeildTalsungs the Unscrambler® version 7.6 (CAMO,

Oslo, Norway) ngwsinetisgnutaiuanngy Ae
calioration set \lungusinesined 1 lunaa¥aaums
annesdadu studnsdieyanauduidaldlagds
wmsgu fivdeyarinaganauuazesdnlugsanoy
£79AY 1100 — 2500 1 Tsms uazBnngusnasing e
validation set i{lungusiaginafi ¥ nmaaertls@vanm
WiaANANNTITeANNsnAnaeE gl Tunisi g
mm%ummﬁqaﬂw%nmﬁuﬁL‘fluﬁmxﬁifaﬁu ANAD
m@qﬁq@ﬂﬂq%\mmﬂq’mmeﬂummﬁ 1

Table 1 Characteristics of calibration and validation sample set of milled rice.

Variable

Calibration set

Validation set

Number of samples
Moisture content
Mean

Standard deviation

Unit

62 58
10.04-11.94 10.05-11.70
11.14 11.11
0.52 0.48

% wet basis

% wet basis
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mm:wu‘imﬁmm&i@‘lﬁm@qmmﬁw (Iwamoto et al.,
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Figure 2 The original spectra of milled rice (KDML105).
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Figure 3 Milled rice (KDML105) spectra treated with Savitzky-Golay

smoothing and second derivative.
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Figure 4 Milled rice (KDML105) spectra treated with Savitzky-Golay

smoothing and multiplicative scatter correction (MSC).

Table 2 PLS calibration results for moisture content using spectra treated with second derivative or

multiplicative scatter correction (MSC).

Pre-treatment Wavelength(nm) F R SEC SEP Bias RPD

Second derivative 1100-2500 1 090 023 016" 001 294
1100-1800 3 093 018 0.5 -0.01 3.20

1400-1900 3 093 0.18 0.14™ 0.00 3.41

1800-2500 1 090 023 0.16™ 0.02 3.00

Multiplicative scatter correction (MSC) 1100-2500 3 092 020 0.14™ -0.02 3.32
1100-1800 3 092 020 015™ 0.00 3.14

1400-1900 3 091 022 0.14™ 000 3.20

1800-2500 4 092 020 0.14™ -002 335

F: number of factors used in the calibration equation.

R: multiple correlation coefficients.

SEC: standard error of calibration.

SEP: standard error of prediction, tested by the method of Fearn (1996).
Superscript ns means no significant difference at 95 % confidence.

Bias: average of difference between actual value and NIR predicted value.

RPD: ratio of standard deviation of reference data in validation set to SEP
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Figure 5 Regression coefficient plots for moisture calibration equation of
milled rice (KDML105).
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Figure 6 Scatter plots for predicting moisture content in the (a) calibration sample set and

(b) validation sample.
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Alternaria brassicicola (Schweinitz) Tnai a2 g

Effect of Temperature on Antagonistic Fungi and Their

Biological Control of Alternaria brassicicola (Schweinitz)

1IUNA Yy Taasna”

Chuanpit Boonchitsirikul”

Abstract: Epiphytic fungi for the biological control of Alternaria brassicicola (Schweinitz) causing agent of
Chinese kale leaf spot were collected from healthy leaves of cabbage, Chinese cabbage, Chinese
mustard, broccoli and Chinese kale form four different locations. Two hundred and twelve isolates were
detected by hyphal tip isolation technique and only four isolates showed the best potential antogonistic to A.
brassicicola in vitro uisng dual culture technique . They were identified as Fusarium sp. (isolate 011),
Fusarium sp. (isolate 170), Penicillium sp. (isolate 075) and Penicillium sp. (isolate 173). Culture filtrates of
these isolates were tested for their effects to A. brassicicola in terms of spore germination and spore
production. The results revealed that Penicillium sp. (isolate 075) showed the highest inhibition of spore
germination with the reduction of 76.72% whereas Fusarium sp. (isolate 011) gave the highest inhibition of
spore production with the reduction of 98.23%. All other antagonistic isolates showed the effects on both
spore germination and spore production with the reduction indicated more than 50%. The inhibition test of
four antagonists to A. brassicicola by dual culture was also performed in different temperature conditions
(19, 27 and 32 °C). The result showed that temperature had an effect on the strength of antagonistic
isolates, antagonists were more vigorous when grown in warm condition, and the growth of the pathogen,
there was the reduction of the number of spores and the spore size and the mycelia turned to lean as well.
The most efficient antagonist of A. brassicicola was Fusarium sp. (isolate 011) when the dual culture test
was performed at 32 °C with 48.24 % inhibition.

Keywords: Alternaria leaf spot, antagonistic fungi, crucifer, temperature

Y e lsadia AnusinnsAans nanendedealud a. @ealud 50200

”Depar’[ment of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

223



NTATINEAS 22(3): 223-233 (2549)

undntia: mnnisdnReniderisluresisasznanzuaniiilulnfe nsvanUd dnnarn fhnadenda
w3enlAa uazAztin an 4 unaatlgn Lﬁ@ﬁwuﬂﬂumimuaué@ Alternaria brassicicola (Schweinitz) A
awguedlsaluqn Tneds hyphal tip isolation gvanun 212 lalmian Lﬁ@v‘iﬂmfmM@uma‘tﬂuﬂﬁﬂﬂﬁﬁim%@
A. brassicicola 838 dual culture asnsnAmRenderiidsz@nanmananld 4 letmanldur Fusarium sp.
(lalman 011)  Fusarium sp. (leltan 170) Penicillium sp. (laltian 075) uaz Penicillium sp. (leltan 173)
LL@:Lﬁ@ﬁqummmuﬂszﬁm%mwmmL%mﬁﬂﬁﬁﬂﬁﬁiﬂmmﬂﬂ uazuauallefTaisIesda A, brassicicola
wuinde Penicilium sp. (lelaian 075) Tﬁﬂixaw%qungm”Lumiﬂ"u&qﬂw\mnﬁu@mﬂmfmmL%@mlwﬂé’
76.72 wlefifud anefide Fusarium sp. (lalman 011)  Wisz@ninngegn aunsndiufesaugLle i
afraresideanug i 98.23 weddus demdfinsynaialinalumsdedesmgldunnnd 50 wefifusd
LL@zLﬁ'@ma@uﬂixamEmwmaL%@lumimmm%@ A. brassicicola ‘Emmwﬁﬂﬂﬁu%mmﬁ 19, 27 AL 32
B9ANLTA T EA CTERELY meﬁmwﬂﬁﬂﬂﬁﬁm@ﬁi@é@ A. brassicicola Ingivinlidwle aunresales uaz

Auadesnainanas @esfintlinasnnigana Fusarum sp. (lalman 011) Taelinalunisduds

48.24 wafidus uazgesufiindluw ey lin uaslilss@ninmlunsdudainnuiiennmnigean

ANRA]

AU

= s A a k1
T?ﬂiﬂ'ﬂ@m@ﬂWTm?zq@ﬂxﬂ@’]ﬂLﬂﬁ@’?ﬂlﬁ]@

o

WlulsafidnAty

Irpuilananunsannliinaanudsuwalsunn Inede

Alternaria brassicicola (Schweinitz)

¥ o 95 \ Y = & a
gAunsndnnang lAFauFs TN ANautesT e LA LN e
v d” ¥ o k% v o v v v 1
dadniang lussaAunatazn s uNa A
wiasiunduaszuniy uaziladaasluulaalgn fu
= 1 [ lil £ o U a
Naazldln wadd@adniataluszasiuln aziin
anisiduqmidn o nluluszezBusu wavdn
ANMNLIAABNWNZANAUN N AlsARE B NTALEL
LAz LANT UG @”ﬁﬂﬁummma@ﬂnLﬂmqmua
mmwi@m&muﬂwmmu (Concentrlc C|rCIe) (ana
ANR. 2540) UaY dlefinnsszunaunay Welenans
LHAAzUNIAENEnE AN A W T a ldasiniane
(Dixon, 1981) WHAMATHAZENEUATAINR AR 11115
Tuasufuduinng warliensay wazdTadn
° o U -=4I 3| al 96/
Nanagzazaan azn binanidasududinmnia waz
AN maINIAWHIZANN AN BN ABINNTLKT 2A8N
wazilngng dauilnignidadnitasazuisuazian

1 o ;ll o o U lil a o
NAUNINUA u‘ﬂﬂ’ﬂ’]ﬂuﬂﬂﬂﬁlﬁL‘Tjﬂﬁ’mﬁﬁ‘ﬂﬁlﬁiﬂﬂ‘u

224

y: Tsaluan Alternaria, WasUfjiing, Namsznanzuan, goungi

o

wWRARUE FearnnsnvinliiiaAdsmaléng 100
wafidus ungnanwdaiug luaaniamile uaziy
awsaedlsnlusrazundn sauTansuNgIzLa Ty
utlasilgn agslsfinuanmzaInIsuarANIuILL
28413A %Lmnﬁmﬁuiﬂ%u@gﬁmﬁmmﬁﬂ UATAIN
ANUNLTIIATRIRNEINUS (YN WAZBINITIW, 2540)
A. brassicicola \luiiefiansnsnendedna
QRatiuuTNRY Wi uaz Faite alefazgnaiieiu
vuluiinii uazuuqaunatadlse fﬂqmmﬁ'ﬁ'mmmu
sanaaiwatleforlutdas 24-28 asamadea i
gnuuQfifnndn 16 asrnaiden iiagendn 28 e
wadus nisaiatlefazanas usatglafiaugly
fendenifunan 20 92lus sidesnnndn deanansn
aiadasldarunnin (Agrios, 1997) Tmmfmmm
Lf;@ﬁ%@@iﬂMﬁMiN@ﬂ@i fia 13 dalue eniuile
dumnuaaumwmuzﬁq nsa¥ealafarldinanies
9-18 ‘fjl"ﬁm (Humpherson-Jones and Phelps, 1989)
nsuanalesdoulnnjazuanludaginan
nanaAn viedaefiarsuAnseiulunaug A
Fananudnadefazaiuulufiuaasennislumies

. . , o 4 X
alefargniandastaaninlugdasnaneiuminanuay



narasnuuisadasljintuaznmsatunnia

Alternaria brassicicola (Schweinitz) TaaiEa38

duindanas nsiadeufinaeiesiiosng o wianis
inaeuineresaunuluuLag uasaNazdaeliAnns
dantaes waznisunsnszanaaesades (Butler and
Jones, 1961)

alafuay A. brassicicola @MNN304AN WL
GIUNYNITUING 1040 BIANTALTEA Lwifqmuqﬁ'ﬁl
WNNZAN AB 33-35 B9ANIATEE ANNTIN1UTLR
(1982) wuin atlasuag A.
brassicicola Fugan 98 7110 dnTug
goani 15 avAaadina uay 3 dalag ﬁqmmﬁ 31

Degenhardt et al.

wlafifus

AT EIA
1 v 1
AT INIANENENRIABNUAILTALA AN

a

gruNR 10-35 DIANIAITA LA TANZAN

a

28-31 A9ATEALTHA A9UNITTINIALTI R

Ty

NENAUAATIGUUNH 951979 25-30 B9ATA LTS
T Y IR~ = 5 o
doenluiaideandunanuiu fasainifevizenuan

A

AR

winsesitesiuiunanu nadianereadeay
UL UAZILNPTBIUNARZ e Ma T (Buller and
Jones, 1961) audivldddagnunsadnvnanenzgn
151’9%\1LLﬁifqmmﬁrﬁ'wuﬁq@mmﬁﬁﬁﬂuﬁwqq

Iumi'fiﬂL%@iﬂﬂﬁﬁﬂﬁmwiﬂuﬂﬂiﬂqu@m‘.iﬂ
fitlastvaneetnfidanuddyiiasinldnsaaueu
Tplnedanaviudszaumnudia qruvndidutlade
uilsfiaziinarefanssuaasida annisAniag
Pietikainen et al. (2005) WUdT LAz EauLAT e
aziaieyAATg M Razudng 25-30 mmlfﬁ@ﬁm i
QM RgINLINMSAE 89 TR AZARAY LaziTaT
mmmm%ﬂmmmmmum”l,mmm"ummmmwLtm
g uaziinasesamnimnelarederuas
WuATIS ’Q’mﬂ’]ﬁ‘ﬁmﬂﬂué’ai"]ﬂﬁﬂﬂ‘ff Trichoderma
sp. Iumimuam%ﬂ Sclerotium rolfsii awnlsalau
winluavanesia nuindesiaesdszaugungd
'1'7{mmmﬂumilﬂ%ﬁLLmrwmﬁu e S. roffsii Huaz
winyldARguug 30-35 evAngaidaa dauide
Trichoderma
LA LT g

sp. sty liAN MR 25-30 84N
Welmanmageutlsy@ninguund
wsnsiniulaeAg dual culture WLANTIRAUMARNINNGN

225

rolfsii LA ey ARN e
30 B9AN
iaLTed L°]j'a Trichoderma sp. mmﬂmmmfa S. rolfsii
1997) agislsfimaluan

30 ANANLTALT YA 1 T8 S.

Trichoderma  sp. UG UNYRAING
(Mukherjee and Raghu,
= =< o = s
mawdlerestlszmalnegGedinisgniaaseganzuan
ati1and191979 goungiiedn lulanniamiaazag)
| = -1 a el a2
721979 19-35 asATaled AaiuteU)iinEnaas
| r_g‘f -:ll o o azdd' a o
posiludenansodiusalaanyngngd faw
dglj Y a K o 3| % a d’j
\an ldaseasaniufemaunuantifaedias
U finefmaniiunen
TrgisvasAuasnisdaafiiananuiias
dfiindannfialuaniansenanzuanainiising < 7
fwljiinsieia A. brassicicola Mluanmsuedisn
luqpaadaztn  uazHANIENUYRYR M RN e
dsrdnsnmnadulfiinsdsedeanive

L4 aa
AUnsaluazIang

NSUANTBTIAINRI IUNTATLNANEUAT

@ o ' P o AN 1

Wusaedslugnsypanzuanilsiiulsn 5
aiim 1Hun neuanla fnneana dnnadanla vien
Trd uazvaztinain 4 unasign Tiun 1) Tasanisuans
ARLRUNUUY 2 NaaaNNed Saudadeaslud 2) wlas
nEmINg anatgng Aamdnainu 3)  uilasivranu
ADULINEATANERT Nuanenasdelud ey 4) wilad
HNNEATIYATAUTENIY AUSLINERTANARNT
WnAnendeera

P ludnuugluinndunginmewiu 1 Wi
N N T Y4, 4 e
WialWatesresaeneguuialuanadluinnug uaqui
WUNAINANININNNT steak plate LUaM1T PDA iven
NIALANGIN ATUIU 10 VLARDEIWIT 1 ART AINTU
inlitsnguungi 25 asmaadea Wuoan 7 9

¥ & o v a <L 4 aal . . .

LmeWﬂMm‘@V}ﬁ@ﬂm\ﬂ:mmﬁ hyphal tip isolation
nauin ldnaseunmuantiniadwadesdineiv
‘i3 A. brassicicola aweaaluanaesnziinlngds

dual culture



MTATINBAT 22(3): 223-233 (2549)

msnasaudasljindsanssanuazdruay
Alasiasreunaiia A. brassicicola
neaaLsrAninmnissenteide A.
brassicicola Tneifnidaniamyf Indiafigasuan
4 lalmanwiniy Aldannsmagenlng3a dual culture
wiAealuens PDB (Potato Dextrose Broth ) il
a1 7 du uantunsasendulalazaladaan dog
N3vAnHN284 Whatman No. 1 a9ntainansuaanaes)
18941lad (spore suspension) m@QL%fa A. brassicicola
ANdNdU 0.1X10° adef/Aadans a1uau 1 Nadans
dadliluvaannaaesiitasfildainnnansas (culture
filtrate) UTNNMT 5 NARANT NIN1INAARY 3 1 uau
Anade finan 7 Ju ueuifieutuganiunuiild
larnzaTuTILatTesaLlafIeade A, brassicicola
luanws PDB
nageLlsAnEnmnnssivatestesda A
brassicicola ‘Emmnmm_l@fiﬂmumﬂ@fﬁ@%’ﬁﬂum@ﬁ
151’@mmamm°nmL%famﬂﬁﬁﬂﬁ4 Talmian 71414
MImAgaLNssenedlas  dengnsTildainnns
n7a4 wAENAUNmageLlszdnaninnisen e
brassicicola
ANdNdY 0.1X10° alef/Aadans a1uau 1 Nadans
Tdadlilunaannaaesfiigansildannnisnses

¥
mmquumwmmﬂ@hmL% A.

131179 5 FadAaRT WAININ1ITLAIUNTAE AT

1At haemacytometer  NNNNINAREY 3 1 LAY
! A A o .=1 ~ o e
AN@AENLIAT 7 Ju iWrsunaudugantuaui 14
RNNZANTUIILARRIdlefURTe A, brassicicola

lua113 PDB

Fnanwrandasdjindlunisaiuamida A
brassicicola NAMMARUANGANITY

Vinnanaaeuds dual culture Taeld cork
borer 1AW AUENAN 4 HaRLAS Fptuenuns
PDA ﬁLgﬂdL%ﬂ?ﬁﬂﬁﬂﬂﬁ LL@:L%@mmmsﬂmslmm
A. brassicicola 81279414 L1AU81913 PDA e
15 219199 4 1wukums waziiaInaauay
aneTeaeed 2.5 lwuiwas Ul 13T gauaw

gound 19,27 uaz 32 aA@alTud  YNYoUYH

LR}

226

s 391 WRtufeuiUgARILANTI T e A
BE1AYY TAENNUNAINTALAU 2.5 LEURALNAT 11
nTeaes 3 91 AunANANSWITRNdaT g
FiN9 7] waztiuninuanaesynduussezioan 14 9
antAsi e fiduinnsdudennsidanises
NN (2532)

mMadansefidusnietiusd (percent inhibition
of rate growth 1178 PIRG)
PIRG = (R1-R2) X 100
R1
R1 = $aillalatvesideanmglsaits luga
AILIAN

Tl

R2 = fadlalataasmasanvnlsaias luaiu
BWNIRENTIN

ﬁnumzﬁ'mgm%mmmﬁa A. brassicicola 1B
nasausedasijinsianuiuansieiu

‘l%l,ﬁuﬁlﬂﬁﬂmﬂin?uelmméﬂmmwﬂm A
brassicicola WauasTiNMAgaLAaEaE dual
culture Aignuugil 19, 27 uaz 32 evATafig mag
u?‘mm‘ﬁ'Lz’ifuslﬂL@?‘a&lm@g"lﬂﬁﬁuﬂmﬂLz’ifu‘lmml,%mﬂ
ﬂﬁﬁﬂﬁmn‘ﬁ'@ﬂ desgnielsindesaanssml dunnm
snernsdulanieldndesuazataniniieiiun
WReudeuiudleresda A brassicicola Twan
2INIYAAILAN

HANITNAANRN u,azfim‘irﬁ

mmﬂnL%ﬂi’]mnﬁﬂuﬁmnganwéﬁ
@Wﬂﬂﬂﬁ‘LL?;lﬂL%ﬂﬁ"?@’maﬂum@\iﬁ"ﬁﬁizgﬂ
newa 5 TR nevaLladen dnnnea fnna
@enila uazaziiniain 4 unasilgnlaes hyphal tip
isolation [ Taswisvan 212 lalman uaziiaranis
‘I/m@’ﬂ‘i_lﬂﬁil,ﬂuﬂﬁﬂﬂﬁ"ﬂ@ﬂL%‘ﬂﬁi’ﬂl,%’ﬂA brassicicola
Tmmﬁ dual culture Vl,mmmiﬂmmanmamﬂgﬂnwmm
vm Aleanuau 4 ”L@Iemwmmu WeNINNIIULNTRIN
a4 wudnfhude Fusarium sp. (lelman 011)



narasnuuisadasljintuaznmsatunnia

Alternaria brassicicola (Schweinitz) TaaiEa38

Fusarium sp. (Vlfrﬁﬁﬁ W@ 170), Penicillium sp. (VL‘ﬂT‘”ﬁ Lan
075) wax Penicillium sp. (taldan 173) (nwi1)

nsnadautdasufiinsnlasaniseanuas
o : ¥ &’ ..
duualasNas 99T A. brassicicola
d e X o . X
wWatidassanaqlinegauduida A.
brassicicola lpamagaulsz@naninlunisguganig
. ey i s
990 wazauaualesnas1eluansiléainnisnses
veudeUfjingvic4 lelmanne Fusarium  sp.
(lalman 011) Fusarium sp. (leltan170) Penicillium
sp. (lalman 075) uax Penicilium sp. (isolate 173)
WUWTER99a 4 lalaian Winalunnsduganissanans

alesAntlu 66.17, 65.12, 76.72 waz 53.43 wafidus

pua1su Inenaasfiing Penicitium sp. (lalsan
075) Milsz@nsnngegalunisdudaniseenyes
alaf  anuumeniuldnalunisdudetnuanglasi

a519AmLilu 98. 23, 95.46, 92.94 UAZ 86.79 wasidus

ATNANAL mem@mﬂgﬂﬂw Fusarium sp. (lalian
011)  Wilsr@vanmlunnsdudssuouatlafiaing
4940
lalaianAa Fusarium

usilalaiumnsnaiuneai AR LEean 2
sp. (lalman 170)
Penicilium sp. (lalman 075) (1397 1) Saide
Penicillium  sp. TmmJnﬁ@uﬂué@ﬁ@%qmiﬂﬁ%uz

183 b+

TauansnefuaInafinaeaae Wu a19dfTous
penicillin NARlaLTe Penicillium chrysogenum 178
nanlaeLde

a19UjTauz griseofulvin Penicillium

griseofulvum u’aﬂmﬂﬁfﬁ LﬂuL%faﬁ'mmm NAB
gsie LA uAnAnaiuAaY (Harvey and Mason,1988)
mnmiﬁnmmﬁuﬁdﬁL’%mﬂﬂﬁﬂﬂﬁ Penicillium
sp. 4 2 latmian e uansneislunisdiuduenuas
Srurnatesiiaing el enaliesanidendnans
UfFouzuazansiwldunnsnaiy daufu 3097
Penicilium sp.l#insAneuaziinnldlunisaaunx
T3ad Wi Penicillium oxalicum Uun g lunng
muaui@mﬁmmmmﬁ@mﬂﬁLﬁmmm%@ Fusarium
oxysporum f.sp. lycopersici (Sacc.) waz Verticillium
dahiae 3@ 1u1snann131AalsAldunndn 50
2003)

6 @ 6 a o é’
wesidusl (Larena et al., WULLALIN UL

227

Fusarium Adluimed nalaniiananunsnaing

sp.
g ldvanaafiaLgy vomitoxin, lycomarasmin,
fusariotoxin, fusaric acid L&y fumonisin B1 ﬁﬁl\i'mqfl
paviallususaniseenaasatles (Nelson et al.,
1983) aﬂ'mﬂiﬁmumsﬁwﬁamaﬂﬁ%usﬁ Fevaan

a dz{ o Y = =2 '
WA mummmmumiﬂﬂmmaiﬂ

o & a &
Angnwrasdasljiinslunisaruasda A
brassicicola NMUUDNWANFNY
manaztingel]iindunldlunisaaunuise
AriuazfeadwadesdjindnannsodFusale
a0 X Al 9 ,
andnaaanunaaslsalunsaifnaninuandanly
winzan uldansasyEuinldangmnRsneiy
A = | 1 o [ ,if
visanuAnsitiunalusnela lusysundng wanannii
1 dl 1 o ;73 d‘ v a
TR LUNE mummiu’]iﬂifﬂ L‘W@I‘MLH@
sy Mﬁmwmrmm Lu@mmmﬁﬂgﬂﬂwm 4
Tﬂimmwmwm@uﬂi Mﬁmwlumwumma
A. brassicicola wqmmummnmqnum 19, 27 UAY
32 agANTaLdsia IneRa dual culture W91 4 3 FE6TL
A.
TaagaINNILALLT S

g ilifinasieniaissoivinvede
brassicicola NN
A. brassicicola @ﬂﬁﬁLmﬂQm@mMﬂum’N ] (AAAILIAN)
Lmemmwmmfauﬂummﬁﬂgﬁﬂwm4 lalsian
wuqmmmumm@maﬂivmmﬁmw‘lummummm
Fesfiimiia 4 lelman lasfide Fusarum sp.
(lalman 011), Fusarium sp. (lalman 170) uaz
Penicillium sp. ( (lalmian 075) iealunssrusslgag
ﬂmmnummu Tmﬂm@ Fusarium sp. (laldan 011) 1o
wesifudlunnsdudadl 19, 27 uas 32 aAiTaldes
Winfiu 9.28, 25.95 uaz 48.24 iwafidusauansu e
Fusarium sp. (lalgian 170) Wi lefidusflunnasus
9.55, 31.94 3454 afifudnuansu Lay
Penicillium sp. (lalman 075) Wefduflunstiuda
12.15, 13.84 Uax 45.98 Weslmudmusndu douite

LA

Penicillium - sp. (lalman 173) Waalunnseudann
mmvw@m‘unu 32 parnmades wudn llanansnsuda
ma‘mmﬂﬂwn@ A. brassicicola |&\agidianBeLiiten
o a:"l’ a rall ¢4 o :’/ dd‘

Augamouan  wes i linalunisdudanngn



MTASLINBAS 22(3): 223-233 (2549)

Figure 1

. Fusarium sp. (isolate 011)

. Fusarium sp. (isolate 170)

Penicillium sp. (isolate 075)

Penicillium sp. (isolate 173)

Four isolates of antagonistic fungi [Fusarium sp. (isolate 011),
Fusarium sp. (isolate 170), Penicillium sp. (isolate 075) and Penicillium
sp. (isolate 173)] showed the best potential antagonistic fungi to
Alternaria brassicicola in vitro using dual culture technique.

L: Dual culture test; P = pathogen, A = antagonist

R: Spores and mycelia of each antagonistic fungi (40x)
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Table 1 Percent inhibition of spore germination and spore production of Alternaria brassicicola in

culture filtrate of four antagonistic fungi at 7 days.

% inhibition of A. brassicicola"

Antagonistic fungi

Spore germinationz/ Spore productionz/

Fusarium sp. (isolate 011)
Fusarium sp. (isolate 170)
Penicillium sp.( isolate 075)

Penicillium sp.( isolate 173)

66.17 b 98.23 a
65.12 b 95.46 a
76.72 a 92.94 a
53.43 c 86.79 a

1/ . . .
Each value is a mean of 3 replications.

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

A Fusarium sp. (lalman 011) wae Penicillium sp.
lalgian 075) e lslesduflunnssuds 48.24 uaz
4598 wlefiFudmudniy uazfigouundl 32 2
Lsnm%m AR lunetud e liumn AT uneeda
mum Fusarium sp 1®TﬁﬁL@m 170) ”Lummmmm
(A3 2 uaz AN 2) mmuamuﬂwmmvmmi
d@ﬂ‘ﬂ@\‘imﬂ A. brassicicola ‘ﬂg?v‘m’m 25-30 29AN
\TaiTaa (Butler and Jones, 1961) 3ailsx@van mans
mfinslumsdudasieie A. brassicicola iaiag
5291179 27-32 BaAnITalT e Tawanzsanisvin gl
ﬂwiﬂ”‘uézm'maﬂ"ﬂﬂmﬂ@ﬁﬁlwmﬁwlummmmmﬁw
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NANEIUDIT D

ﬁ’numzﬁ’mﬁ’mﬁmwmﬁa A. brassicicola 45i@
naaausedasijinsfianugiuansieiu
levdlevnate A, brassicicola a3
nnaaulneds dual culture NANHANEUENNEDIF Y
Anennelindesaanssel wudi gaungduazatinges
Gesnlfiindiiuasiaiia A brassicicola lasiiuasie
Fadnuzresales saaualesTiaing uavdnmos
aadiile Aeidlernide A. brassicicola ﬁqngﬁm%ﬂ
slfjting Fusarium sp. (laltan 011 ) wAnw s
naesaanIsAyl wurjﬁ‘ﬁlfqquﬁ 19 agALTALT e A
fmnizresde A, brassicicola Minaliuansneann

AAILAN  WATVQOAMOH 27 uaT 32 avAnigaldaa

Table 2 Percent inhibition of 4 antagonistic fungi [Fusarium sp. (isolate 011), Fusarium sp. (isolate

170), Penicillium sp. (isolate 075)

and Penicillium

sp. (isolate 075)] to Alternaria

brassicicola was analyzed by dual culture technique at different temperature.

% inhibition of A. brassicicola'

Temperature (°C) Fusarium sp.

(isolate 011) z

Fusarium sp.
(isolate 170) 4

Penicillium sp.
(isolate 075) %

Penicillium sp.
(isolate 173) ?

19 9.28 c
27 2595 b
32 48.24 a

9.55 b
31.94 a
34.54 a

1215 b 4.80 a
13.84 b 7.96 a
45.98 a 0.00 a

1/ . . .
Each value is a mean of 3 replications.

# Means in column followed by the same letter are not significantly different at P=0.01 according to LSD.
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Alternaria brassicicola (control)

Penicillium sp. (isolate 173)

19°C 27 °C 32°C

Figure 2 Reaction of 4 antagonistic fungi [Fusarium sp. (isolate 011), Fusarium sp.
(isolate  170), Penicillium sp. (isolate 075) and Penicillium sp. (isolate
173)] to Alternaria brassicicola at different temperature was tested by dual
culture technique and compared to the control. (Within each plate, Left =

Alternaria brassicicola, Right = antagonistic fungi)
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Alternaria brassicicola (control)

Fusarium sp. (isolate 011)

Fusarium sp. (isolate 170)

Penicillium sp. (isolate 075)

Penicillium sp. (isolate 173)

19°C 27°C 32°C

Figure 3 Mycelia and spores morphological characteristics of Alternaria brassicicola
when they were inhibited with 4 antagoinistic fungi at different temperature

under microscope (20x).
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Supplementary Effects of Effective Microorganisms (EM) or Lactic
Acid Bacteria in Pig Diet on Performance, Nutrient Utilization as

well as Quantity and Quality of Excretion Product

a a1/
qa8z AUUN

. 1/
Suriya Sawanon

Abstract: An experiment was conducted to evaluate the supplementary effects of effective microorganisms
(EM) or lactic acid bacteria (LA) on performance, carcass quality and excretion product of starting-growing-
finishing pigs. Twelve crossbred pigs (Large white x Landrace) were subjected to three dietary treatments
from 30 to 100 kg body weight (BW). The dietary treatments were Group 1: control diet, Group 2: control diet
+ 2% EM and Group 3: control diet + 1% LA. The results revealed that the supplementation with either EM or
LA did not significantly affected performance, nutrient utilization, carcass quality and excretion product as
compared to the control group (P>0.05). But microbial supplement, especial EM, tended to promote better

performances i.e. average daily gain and feed conversion ratio than the control group.

Keywords: Effective microorganisms (EM), lactic acid bacteria, pig, performance, nutrient utilization,

excretion product
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Table 1 Ingredient composition of basal diets in 3 different phases.

Starter diet Grower diet Finisher diet
Ingredient (%)
(30-45 kg BW) (45-60 kg BW) (60-100 kg BW)
Corn 35.3 54.9 52.9
Soybean meal (44%) 22.2 16.8 18.3
Wheat bran 16.7 16.7 16.7
Extruded corn 13.3 0.0 0.0
Full fat soybean 6.7 6.7 0.0
Broken rice 0.0 0.0 7.7
Limestone 1.9 2.0 1.9
Rice bran oil 1.7 0.0 0.0
Monodicalcium diphosphate 1.3 1.1 0.7
Molasses 0.0 1.0 1.0
Salt 0.3 0.3 0.3
Vitamin-mineral premix 0.2" 0.2” 0.2
Lysine 0.3 0.2 0.2
DL-methionine 0.1 0.1 0.1
Chemical composition (from calculation)
Crude protein 19.00 17.00 16.00
Crude fat 6.58 4.23 3.26
Crude fiber 4.40 4.83 5.18
Metabolizable energy (kcal/kg) 3200 3050 3000
Calcium 0.91 0.87 0.82
Total phosphorus 0.74 0.73 0.72
Available phosphorus 0.46 0.44 0.43
Lysine 1.29 1.08 0.94
Methionine + cysteine 0.68 0.61 0.57

" Starter premix (Van-premix) consisted of vitamin A, 9.0 x 10° 1U; D,, 1.2 x 10° IU; E, 3,000 1U; K,, 1.5 g; B,, 2.0 g; B, 6.0 g; B,, 3.0
g, B,,, 0.02 g; pantothenic acid, 11.04 g; nicotenic acid, 25.0 g; folic acid, 0.2 g; biotin, 0.01 g; choline chloride, 100.0 g; Cu,
180.0 g; Mn, 65.0 g; Fe, 75.0 g; Zn, 120.0 g; Co, 0.5 g; I, 1.0 g; Se, 0.01 g; feed preservative substance, 0.625 g and carrier
added to 5.0 kg premix.

? Grower-finisher premix (Van-premix) consisted of vitamin A, 6.0 x 10° IU; D,, 1.0x 10° IU; E, 1,000 IU; K, 1.0g; B;, 1.59;B,, 5.0
9: B, 1.5 g; B,,, 0.015 g; pantothenic acid, 8.28 g; nicotenic acid, 15.0 g; folic acid, 0.175 g; biotin, 0.01 g; choline chloride, 90.0
g; Cu, 180.0 g; Mn, 65.0 g; Fe, 75.0 g; Zn, 110.0 g; Co, 0.5 g; I, 1.0 g; Se, 0.01 g; feed preservative substance, 0.625 g and

carrier added to 5.0 kg premix.
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Table 2 Effects of microbial supplementation on pig performance.

Performance Control EM LA
Starter period (30-45 kg BW)
Feed intake (kg/day) 1.35 1.30 1.28
ADG (g/day) 538.5 591.6 576.9
FCR 2.53 2.22 2.22
Grower period (45-60 kg BW)
Feed intake (kg/day) 1.40 1.89 1.92
ADG (g/day) 587.0 695.6 565.2
FCR 249 2.76 3.40
Finisher period (60-100 kg BW)
Feed intake (kg/day) 1.83 1.95 1.90
ADG (g/day) 498.6 563.2 523.0
FCR 3.69 3.47 3.67
Total (30-100 kg BW)
Feed intake (kg/day) 1.72 1.80 1.76
ADG (g/day) 507.7 570.8 535.4
FCR 3.40 3.17 3.30
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Table 3 Effects of microbial supplementation on dry matter (DM) digestibility and nitrogen (N) retention.

Performance Control EM LA

Starter period (30-45 kg BW)

DM intake (g/day) 1190 1130 1120
DM excreted (g/day) 137 157 151

DM digestibility (% of intake) 88.5 86.1 86.5
N intake (g/day) 36.2 39.5 34.1
N in faeces (g/day) 5.4 5.9 5.8
N absorption (% of intake) 85.1 85.1 83.0
N in urine (g/day) 12.8 13.7 13.2
N retention (% of intake) 49.7 50.4 44.3

Grower period (45-60 kg BW)

DM intake (g/day) 1240 1650 1670
DM excreted (g/day) 223 215 216

DM digestibility (% of intake) 82.0 87.0 87.1
N intake (g/day) 33.7 44.9 45.4
N in faeces (g/day) 5.9 6.7 6.5
N absorption (% of intake) 82.5 85.1 85.7
N in urine (g/day) 13.5 16.7 16.9
N retention (% of intake) 424 47.8 48.4

Finisher period (60-100 kg BW)

DM intake (g/day) 1630 1730 1670
DM excreted (g/day) 299 288 319

DM digestibility (% of intake) 81.7 83.4 80.9
N intake (g/day) 1.7 44.3 42.8
N in faeces (g/day) 8.1 9.1 7.7
N absorption (% of intake) 80.6 79.5 82.0
N in urine (g/day) 16.7 18.3 17.8
N retention (% of intake) 40.8 38.1 40.4
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Table 4 Effects of microbial supplementation on pig performance.

Carcass quality Control EM LA

60 kg body weight

Back fat (cm) 0.92 1.13 0.99

Loin eye area (cm?) 23.89 26.90 23.01

Lean percentage (%) 57.77 57.47 56.89
80 kg body weight

Back fat (cm) 1.20 1.35 1.14

Loin eye area (cm?) 29.00 31.36 28.68

Lean percentage (%) 55.26 54.86 55.63
100 kg body weight

Back fat (cm) 1.25 1.47 1.40

Loin eye area (cm’) 31.76 34.76 31.13

Lean percentage (%) 55.02 54.22 53.78
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Table 5 Effects of microbial supplementation on quantity of excretion products.

Excretion product Control EM LA
Starter period (30-45 kg BW)
Faeces (kg/day) 0.42 0.47 0.48
Urine (I/day) 1.81 1.92 1.86
Grower period (45-60 kg BW)
Faeces (kg/day) 0.67 0.69 0.63
Urine (I/day) 2.94 2.58 2.81
Finisher period (60-100 kg BW)
Faeces (kg/day) 0.89 0.81 0.92
Urine (l/day) 3.49 3.82 3.65
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Table 6 Effects of microbial supplementation on plant fertilizer of faeces (% air dry).

Plant fertilizer Control EM LA
Starter period (30-45 kg BW)
N 3.91 3.72 3.91
P 0.72 0.71 0.69
K 0.71 0.81 0.82
Grower period (45-60 kg BW)
N 3.09 3.12 3.00
P 0.71 0.76 0.71
K 0.79 0.76 0.75
Finisher period (60-100 kg BW)
N 2.72 2.67 2.85
P 0.75 0.76 0.71
K 0.90 0.66 0.59
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Using Aloe Gel on Lacerated Wound and Generalized

Demodectic Mange Treatment in Dogs: A Case Study

sznizmna AsyEnIng”

. . . 1/
Prakaidown Srimuzipo

Abstract: Case study 1: The superficial lacerated wound (diameter 2-3 cm) in the mid-ventral of abdomen of the
3-year old mixed breed male dog was firstly rinsed with normal saline, then, tenderly attached with the gel to
adsorb the Aloe-polysaccharide. This similar treatment was performed everyday. After 4-day treatment, the
exudate was much decreased, whereas, the granulation tissue was highly increased, and, eventually, the
wound was healed.

Case study 2: The generalized demodectic mange occurred to a 1-2 year mixed breed female dog
around 1-1%2 month after her parturition. This caused eczema as a secondary infection appearing throughout
her body, followed by severe itching and scratching. The gel from Aloe vera plant was adsorbed directly onto all
the eczema, and, observation was recorded everyday. Specific treatment was done by Ivermectin 200 mcg/kg
orally given once daily for the first two weeks, then, slightly decreased in another two weeks later. Cephalexin,
25 mg/kg orally given two times a day for 10 days, was used as antibiotic. After 4 weeks had passed, the result
was found that all the eczema had totally disappeared, few itching and/or scratching was observed and, at last,
the healing process of the skin was accomplished.

These two cases of study suggested that acemannan from Aloe gel could enhance the re-union
process in lacerated wound of the dog (case study 1) and also have very much decreased in secondary

infection in the dog with generalized demodectic mange (case study 2).

Keywords: Aloe vera, wound healing, Aloe gel

"Anzmalulatinainems snandeanemaniganwdss snanendmalulatismanatyyd &, tyusiil 12130
1/Faculty of Agricultural Technology, Branch of Animal Health Science, Rajamangala University of Technology Thanyaburi,

Pathum Thani 12130, Thailand.
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Figure 1 The dog with open wound at mid- Figure 2 The three-day lacerated wound.

ventral abdomen.

Figure 3  The whole leaves of Aloe vera were Figure 4 The cloves were peeled off, then,

cut and prepared. rinsed with clean water in order to

get rid of Aloe latex.

Figure 5 The surrounding area around the Figure 6 The wound was rinsed with NSS.
wound was cleaned.

Figure 7 Aloe gel was applied on the wound. Figure 8 The area beneath the wound was
inflamed and Aloe gel was also

adsorbed.
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Figure 9 One-day-treatment of lacerated

wound.

Figure 11 Lacerated wound and erythema in

two-day treatment.

Figure 13 Magnification of four-day treatment

of lacerated wound.

Figure 15 The dog suffering with generalized

demodectic mange.

Figure 10 The erythema in one-day treatment.

Figure 12 Magnification of lacerated wound

and erythema in three-day treatment.

Figure 14 Magnification of four-day treatment
of the erythema.

Figure 16 Eczema on the right hind limb

(medial side).
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Figure 19 Aloe gel was applied on the
eczema at the neck.

Figure 21 Six days after treatment, the

eczema was much decreased on
the hind limb.

Figure 23 Very least eczema on the neck and
chest were found on 22-day after

treatment.
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Figure 18 Eczema on the lower neck, chest

and fore limb.

Figure 20 The gel was adsorbed on both hind

limbs (medial side).

Figure 22 The eczema on the neck was

also very much lower (6 day of

treatment).

Figure 24 Eczema on the hind limb (medial
side) had totally disappeared (22-
day treatment).
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Process of Developing Strategies for Longan
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Rungthip Utumpan”, Tavatchai Radanachaless”” 2/, Phrek Gypmantasiri"’ ¥ and Jongrak Moonfoui”

Abstract: Small longan growers in northern Thailand are facing production and marketing risks with increasing
production cost and market uncertainty. The past three years of the government marketing support schemes
had resulted in farmer dissatisfaction. This study aims to develop strategies for sustainable production and
marketing of quality longan of small grower groups in the upper north through participatory approach, with
emphasis on the processes and the outcomes. The process involved: 1) Synthesis of the known information of
the longan production systems, both from the secondary data and from the project itself, 2) Review the past
government marketing support schemes, particularly the conflict of interest among stakeholders in longan
industry, and farmer groups’ initiatives to provide alternative solutions, 3) Facilitating multi-stakeholder
workshops to provide mutual understanding, to review on the correctness of information, and to co-develop
pathways for achieving sustainable production and marketing. Eight workshops were carried out at monthly
interval, beginning on mid-November, 2004 - on June 17, 2005, 4) At the end of each workshop, different
groups of stakeholders were asked to take fact-finding assignment and to report in the following workshop. The
MCC research team made all the workshop reports, closely monitored on the monthly happenings in relation to
production and marketing from various sources, and gathered additional information from farmer groups and 5)
Integration of the information and proposed farmer work-plans for short-term solutions in 2005 season was
achieved.

The series of multi-stakeholders workshops had built up mutual understanding and trust in moving
toward workable solutions for longan marketing in 2005 season, which had the strong emphasis on the
competence of farmer institutions. Each session had improved the communication skills through the support

of up-to date information and well written farmer work-plans.  The outcomes of the eight workshops resulted in
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two models proposed by the farmer institutions in solving marketing problem in the 2005 season. The first model
was government to provide soft loan with low interest rate (1%) to farmer institutions for use as revolving fund to
purchase fresh longan from farmers, and to process as dried longan. Farmer institutions would handle own
marketing with government support for negotiating with overseas markets. The second model was government
to purchase all fresh longan from farmers through the BAAC, and to hire farmers, farmer institutions, and local
administration organizations to process dried longan. Government would make all marketing arrangements for
both fresh and dried longan. The government had finally selected the first model in 2005. However the expected

outcomes were not fully achieved due to many practical problems during implementation.

Keywords: Strategy development, participatory approach, longan

unAnga: insmensgnanlemadeslumamilowdniupmidsdunsuanuazmsnann anEuwi it
uazn1anaeflaiuviuan mmmimmﬂifmmﬁ@ﬂﬂ@mmmm%ﬂhmmﬂuﬁqﬁm”mm el duiiianelages
NERASNS NTANEIANEIRgUszacd WeWaMansAanfednsidausan drusunisudnuaznisaanadnle
AN nasnefsdiuraenguiignanlanmadesluanniamilanauuy laiduiinsruaunisuazuafii naw
NITUIUNTT WRIUNYNEAERT fdunaw #ail 1) Fuansidayascuunisnananly %qmﬂ‘ﬁmﬂ@nﬁﬂqﬁ waTaIn
Im&mﬁ%ﬁﬁ%ﬁumi@g 2) NUNIUANIUNITOL Lmemmﬂ'wmﬁ@m@mmmzﬁﬂmmﬁ?ﬁfﬁqwmﬂﬂﬁr:hum
%QﬂQﬁuﬁmLLfﬁQﬁuium@ﬂi”Iﬂmﬁi”udNﬁ?{ﬁmuﬁmuﬁﬂu@mmmﬁuﬁﬂﬂ LL@”LLmﬁm?émmmﬁumwmmﬁ
wengnammseantudesii 3) fc«]mﬂa‘aﬂumﬂgummﬂuﬂ@mmmuvlmmumwmmhﬂ memammm%
iU numakazRIIAteUAag nitestesdasa wiaaidail ALMIMMSHARUAEN IR Aesatiiy
Toesniumsluusazieu mumaau 8 ax Liuml,mnmqm@qummﬁu 2547 AUDNNANHEUN UL 2548 4)
ﬂ"ﬂuéu@ﬁﬂ’]?ﬂ?y‘ﬁmﬂl@\‘iLLﬁi@vﬂ%\‘i s’ILﬁ’héquﬂa‘JﬂuLuﬂ'@m@'mﬂmwmﬂﬁlﬁiﬂm%’ﬂmLﬁ'mﬁmﬁ@mﬁﬁmuﬂums
Uszqupasiely przvinupeslasmedfaduddainnanunaniadizgu f mmmmmmm?mmnmmmqmm@u
atialndBnannuaaunadludesnisdnuaznimmaingls wmummm@u@mqmmwmmmmmumwmﬂi
WAz 5) ysanniadeya el i deaueumnauiiloymanloszesdu 6 AmFuggniandn 1 w.e. 2548
natszguidelranslunguiifidoulddaudovaads faniumsvanuafsetnereiiies Iiakne
pdlasud uazifupaallflaszuinafuanniu @uﬁﬂﬂzﬁ'LmeqmiLLﬁﬁmmmmmmﬁﬁiﬂﬁﬂﬁﬁﬁiﬁ Tne
Luu”l,ﬂwmﬂwmmmm‘wiﬁnmmumm:rmm maﬂa‘uﬂ]mmmmﬁm Wninwensdessdeiunasiu niex
afuayuiasdeyaimumnnisnluaznissisaandnsfinresnsning uadnsannislssgulfgnoransiie
witlynnamananlalungnianan U w.e. 2548 favalsaoiunemnadu 2 wam samausn dfanmu
\n¥ReNsHNRUAINTg ludnsmenideni dusuideanleananninemsns uazulegihiugnleanuiaiiedn
Ameies igunaatiuayudnunisdnaaasiislszme uAZUIMSTIAR lﬁi?ﬂ%u%@ﬁﬂmmmmwmm BN
5.0.4. udasadnanemens an1funemens wazesnanasesdouiiasiu wagiiduslaanus Fyudlugdnm
AaNALAzanEan leaLuaeg %qs*jlﬁmmu@ﬁmﬂLﬁ@mlmmqLL@ﬂ"LﬂH‘Luma‘LLﬁﬁm;mzHﬂﬂ W.A. 2548 Usif
fetlassalumalfiFvanatszneinldsldussaunaniafiaandels

AANATY: NINBNWIYNSANARS, LianeN1sldausan, anle

254



NFEUIUMTNAULNEARATA el

AU

mﬂﬁﬁmméﬂﬂﬁuLﬂumm\muﬁméqﬁm
Wik mmumm aRtloyoyn sulszann mea“wmm
uuwﬂmmﬂmmﬁ BN ULALNHAINT TOUEH
N@m'ammuwuuLﬂumfmmmuuﬂg‘lumum Ay
15143 msudTun ludnensAldnnsfadulaan
Heauy HruamenssunsulEune AL AATANS
TOLIADINHAING (An.) mzjm:‘wmq (NTENTINWHET
LAZAUNIO, NITNINN0ITEL, NIENINNITAGY) NTH
(NINAUATUNTINEAT, NINAUATNANNIOE, NINNNTAN
n1elu) TR LTI E TR (mﬁmimmmﬁ@
INEAINT: 0.0.0. ANIARIRUE: 9AE.: SUIATITE
nsnsRsuazaunsal: 8.0.4.) kazudaeanulfiRnig
seAuRandnmNatAuTug A iung (85748 uas
AUy, 2548) Inanuus linemensdluieitinumng
Uananne 1iesun1Ta9ATI EHdevAe ununng
waiuingledutlunlaasausaslszmedyniu
AUANNNAEYTRATRIUNHATNTINLEBENIN 1.7 WAL
AS2ERY slumm”\mr?mmmuﬁ@mauuu yi38ndn 2.7
Lmumqwﬂumqmﬂavmﬂ (ﬂim\ummmimwm
2547) 1/1mmmﬂmmqmmwﬂmmmﬁ LANTU LAY
T19g89ua 1 ﬂﬁ?xmumﬂmwmnul,lﬁlm Aoy
AU N NN AT TUAZANT N AN I ETad]
AINUAINUANE TUITALAIINT ALTARL AN
ﬁum@?ﬂfwi@mmﬁ’ﬂmm ANHEHLTTDINgN LAY
ANAINI0 UL T ANNTeANT Fue T
maentuiafassediianaiuasan ﬁmyﬁmmﬁg
\nHATNg wazglassAnianisAiumalszing
mnndwﬁl%ﬁLqmmi'quLLﬁﬂrymmmﬂixmmﬂ"m
Wuenan ma‘ﬁﬁ*gl,%’qml,msﬂLLsﬁqmmziquﬂé?\uwiﬂ
w.A. 2543 #linalnnnsnanadloBunlasuulas
Taeiannzgdaatl w.a. 2545-47 fiinumansdesilsvan
ﬂzymfmmmmammnﬁ'ﬂ@mmmﬁm nAFgNa1ne
miﬁﬁﬂﬂﬁiﬂmmnrﬁ'ﬂ@ﬂ'wﬁimﬁ@ﬂuwmaﬂﬁﬁhum
mmmmmmﬂmmmummm‘luﬂiymﬂ TR
a3 EuNIA ‘wﬂ Vlmvl,mmmﬂuw‘ﬁmmﬂm
Inunaen uarlddeeanidundaninfeiuuiuiundn

255

10 Tuda widldanyarinisdeaansaufigeis 5,030
&nunm Tl w.el. 2540 (1Y, 2541) AARAUMAD LR
3,725 4,725 uay 4,137 &0 il w.a. 2545-2547
AR (AudaNsaumA anntiua1mns, 2549) daya
anleangnazydnldndounisdsanngegainaiasas 39
m@qmﬂiﬁﬂmﬁm'ﬂ@ﬂﬁwm (91N, 2547) wasnan
Faeay 90 *nmﬂmmam’fwmgmﬁ'q@ﬂﬂiﬂﬁmmﬂﬁq
pindLlszing (IR, 2547)

wanleuneuazununIU IR L‘Wlmﬁﬂmgm
S lef S st ustiu 2aansildausanedn il
PBINFHNHATNG AVEN gndfaTladeanislifinnng
n@?m%ﬂwmmxﬁu (1ing, 2547; 597948 WazATLY,
2548) vinliinmasnsdignanlavatangulunans
JminfaseaninzenInnIsANTsemaeaIniy v
TunaragtuuuiasuanefnAnig FanTAILaY
dazvinauaznisnandusuyaradiAnyluigunag
(URL1, 2547; URL2, 2547) meamuﬂmﬂummm@
LmﬂmmLfawwmuﬂmwﬂmummu mmuqmmi
ufasnled] wa. 2547 s Svaemiseanu
uaannTunsAnm nA%g fuszneunis uay
an1fuinuasns WsauiuAmwIgnaAansnIsHAR
slugmuninuaznisnaiaeteded iy ludau
nsAneiianglsrasite Wangnaraninig
mamzﬁ'ﬂﬂ@mmwLL@:mammmm’wﬂiﬁummmﬁmﬁ
Ugnanadnlumewile lnediufinszununisuasis
findu Weldidunsdlfnmaenonaliginensns
duananloatinandanneialil

L4 aa
AUnsaluazIang

Auualianladluiadnen anacuinan
&y wazdiindanlddaumdniomaidunguyaaa
dhunng Adiunisinanguindanisuuaeinemg
el @uﬁ@”ﬂLﬁmﬁ'mawammqmwm ATUE
nunsAans siudnendedeslud adesluad szudn
WOARNIEUW 2547 HOuIey 2548 A19FUATNI9
Usznavumag ma‘mmqmqumﬂﬁmwmuuuwn
wen13nd Lmvmnﬁwmmmmmumwmami



NTATINEAS 22(3): 253-260 (2549)

AANYNEAARTNIIURAUAZNNIAAINAT LA DININ
wdarianFesFeamuandumnnisnl Isenadesiv
o b'dl ¥ o v ¥ v a a
Tanuszasdnldninmunld nFandns@aenans Aanssw
uwazanTiunineades

NAWAZIANTDL

NITUIUNIT mzmumiﬁwmﬂqwﬁﬁmmf

atiaidausan Fuann 1) nM3daiAszvidayaTTLILINNg
wangnle veandeyaniogd uaznanisAnely
TA79N19998 “s2UUATUAYUNITINNUEUIANIT
nEweNIReNTNEATLAENT sresdl 1 A
FAULL: avAPINFuaTenoAans sz LU SNAR 1
ua” e W lFundediefiasaisafussuuntswan
a1y (8511 waYAnLY, 2548) 2) ANTNUNIY
anunisnluazanmsnisteevaenisaaiaan el
2545-2547 18457U1A A1NLBNANT LL@“’@@&]’N“”] el
neauds finnzesiloyw Toun uazuafifialuain
NIWTNNTANTIL AL LDN1ATY (a9TdE uazAnLY,
2548) 3) Andsrgaidelimnisg AaldsadaiFe
“NmsstaemaenITRaIna luresiguna: daqii
LAZaUNAR” nﬂLﬁ@uﬂﬂﬁmﬂﬁmmﬁmﬁmﬁu 8 ks
T WANAIWEARNNEU 2547 DNANRNUNEW 2548
v @uﬁ'ﬁmﬁ'@Lﬁum@mamwﬁqmwm ALY
insmarnans uvanende@eclva lunguinsdouls
douw@avanodne laun unuidiannfwnwnsng 55
fisznaunis L@”’mﬁﬁﬁﬁﬁm%m WATHNATINIg
Taedineasnadugudnans Weairepanudila
fauiu naanaaNANuAnF Al wanaw
W%ﬂumm@mummgﬂﬁ@qm@q%@mﬁiﬁum%ﬁ@u
z%mé?uma‘ﬂ@quuLwi@m%\ivlé’ﬁwumﬂ?uﬁuzﬁﬁﬁty
(a9t 1) WidndszguldszanpanuAanmisann
maaanaastlym Inadinianissaninaeiuas
[;Tqiwﬁﬁﬁmu wianaglansrd A iild §idnsau
ﬂivmﬂum\mm 7 HfFunanIsnia muIuNIn usinns
ﬂi‘uﬁﬁ\lﬂi\‘m@\‘iL‘Wﬂ’ﬂL’ﬂW’]“’LLﬂuu’]LﬂHﬁl‘iﬂ‘iWNﬁNu
qmmmﬂmmLWﬂmim”LﬂmmsﬂgumLﬂumu‘lum
4) nMswisanIsnaunslssguusazAa neudugn

256

nsUszNusaTATe aNNTNuAaTNdNAT)NNELVINNY
Tl mndayaiais wenduniinauelundsegu
aiesiall ludouaasanzfRaalfiiuddauseau
mstsegn wiendufasnanuiaaaulmvasiaya
- e a X \ A ' va
EGIV R R IGRE b LK I R TG T
TmaLawwwucﬁamﬂéfmmmﬁmmvmammmféﬂwm
3 anuantunasieya mummmmmumﬂﬂ@u
\NHAINT memLmﬁummumiﬂivmmmaiﬂ lu
douresanniunumans faunuiidnsantlsegalfin
faagUuatlsziiudrdyanenislszguudazass
navliiauaseaun@n walifunsiuuazsonuans
PNARWILINILAN Uz 5) naysauinisteyauazls
darauaununisuitigmanlagsasnenmascazdu
AmFungniandnt w.A. 2548 a1nn19tlsvgnaiy
gavinglumheuiguieu neuggnisiuiiasanlaay
= PN

N (N 1)

HATN AT NIZUAUNITRBNUNY NEANART
atedldausannafiunisiasaniiunisdne fae
mmwﬁqLﬂunmwiwnmqmmﬁuﬁmmmw
T uazasedesansufidorennsmsns LL@‘Viuu
uatlszlamila mﬂLLmuﬂmﬁmmmmqmu‘wmmmu
aglsruanulinwlaangdndsyau uazlfainsnnnu
i lanAraiustunszmInanEmRINIAINTIAINIANE

1 % ¥ dl o o a v v 1 dl
ngu WinNaesdy tndenns wasidndandszgaau
Mliiieaudetudedayanléiu uaztinlignns

L - < ¥
wueteyaniduasereniszgu aunfulsziiunu
nsnans insRsnsgignantaldasieunauaiu
HUUNEEUNEANAIATBINIAINITANTILLUAD

o | i R v § v

MeRaIneesy lutasnsdnenumn vialdinenszsuli
NGNAANIIINULHUNIINAALAZNNIAAALIUTIUTEN
aAANILardaya nFandiunsruaun s RLINg
Wi Ananwasaiuaniunisalinaauulashl aan
a ap o o X . o A 1y
wan inerindayatugiurenguanld wivenisdn
Wuasn@naesnguiiduanizinenisiunaiselomd
waza1AnIaANesAANuardayalud liunannTn
o o ~ Yo a \ Y A a
AmFuaunasazldanfiunissaliiu Aa nswize
ANNNTBNTBINGNINHAINIUATANNIDIN AT L
Al Anenwmindeniu



NSEUIUMSWAMUNILNEAEASA b2l

Table 1 Critical issues of the multi-stakeholder workshops at monthly interval from November 2004 - June

2005.

Workshop  No. of participant Critical issue

1° 84 Formulating framework of the sustainable production and marketing

of quality longan

2 68 Reviewing longan production systems

3" 82 Reviewing longan marketing systems

4" 77 Analyzing competence of the longan farmer institutions

5" 60 Presenting farmer work-plans for short-term solution in 2005 season

6" 58 Finalize proposed marketing solutions with two models (strategies)

7" 42 Two models proposed by the farmer institutions in solving marketing
problem in the 2005 season

8" 58 Informing all longan grower groups and farmer cooperatives about

the two models and to make necessary preparations for government

intervention in solving longan marketing in 2005 season

Synthesis of the known information of the longan production systems

A

Review the government past marketing support schemes

Facilitating multi-stakeholder workshops

A

Different groups of stakeholders were asked to formulate marketing solutions

A

Integration of information and proposed farmer work-plans for short-term solutions in 2005 season

Figure 1 Process of developing strategies for sustainable production and marketing of quality longan of

small grower groups.
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BAAC farmer institution purchase fresh longan
(Bht 3,000 million) l (soft loan) l (250,000 t fresh weight)

1

cash/ .
|

dried longan

dried longan processing

(75,000 t dry weight)

Figure 2 The first model proposed by the farmer institutions in solving marketing problem in the

2005 season.
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BAAC 7 farmer institution/ labor cost for drying process \\
(Bht 3,000 million) ‘ village fund - (250,000 t fresh weigth)
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H
O .
dried longan

dried longan .
o

(75,000 t dry weight)

Figure 3 The second model proposed by the farmer institutions in solving marketing problem in the

2005 season.
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Process of Building up Mango Cluster Strategy

a9sny yaune” sirde sodman” ? wan Bulunzas”” uas §9NE aYNNUE

Jongrak Moonfouiﬂ, Tavatchai Radanachaless' 2/, Phrek Gypmantasiriﬂ’ ¥ and Rungthip Utumpan"

Abstract: Thailand can harvest over 1.7 million tons of mangoes yearly and becomes the world third largest
mango producer. However, the export of both fresh and processed mango products in recent time was only
0.6 percent of the output and the remaining supply must be destined for domestic consumption at low price.
Mango growers, thus, always have to encounter price risk. Growers able to export were those who accepted
group working approach. Some advance groups even adopted “the group marketing” approach from
abroad. Developing mango cluster strategies might, therefore, be a successful approach to expand the
mango exporting industry of Thailand. This paper aimed to present the process of building up mango cluster
strategy, for exporters in particular, as well as outcomes of the workshop process.

The process of building up mango cluster strategy endeavored by the Multiple Cropping Center,
Faculty of Agriculture, Chiang Mai University involved: 1) Synthesis of the mango production systems, both
from the secondary data and those derived from the ongoing research project, 2) Joining activities of the
Chiang Mai mango growers group, 3) Visiting farmers’ orchard, 4) Field trip and 5) Facilitating workshop
“Mango cluster strategies” on August 26, 2005.

Joining activities of the farmer group was one of the key processes building up mango cluster
strategy. It was found that knowledge needed to produce mango for export could be derived from 3 parts: 1)
the researchers, 2) the knowledgeable farmers and 3) knowledge jointly developed by researchers and
farmers. The last part was the most significant one. The other conditions which led to the successfull
production and marketing were the cooperation between various stakeholders including that among

members of farmers group, government officers and local government organization as well as exporters.

T
= oo A

" guAstieiunananmanems pnnensaans ananendudadal a Gl 50200

? ppRanigau AninERsAans svanende @l a. @ealuad 50200

¥ medeniels anszinemsAans uvanendadacu A, @elud 50200

v Multiple Cropping Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

z Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

¥ Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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The conclusions from the workshop consisted of 3 parts: 1) Variety selection: Nam Dok Mai (line Si
Tong or number 4) is the most favorable cultivar for export, in order to fulfill the current requirement of the
importing countries. 2) Problems and barriers to mango industry development were: unavailable or behind
schedule services from government sector, market limitation and uncertainty, no group organizing among
growers, no networking among grower groups, lack of precise technology for high quality production,
different point of view about standard of exporting mango between growers and exporters and 3) Strategies
for development of mango for export were: practicing group/networking/alliance approach, producing
quality goods at competitive price and adopting the conservation practice for risk reduction from

environmental vulnerability.

Keywords: Cluster strategy, mango for export
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Integrative Approach of Developing Sustainable Mango

Production Systems in Northern Thailand
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Tavatchai Radanachaless”"? and Phrek Gypmantasiriw’ v

Abstract: Mango production in northern Thailand has potential to meet two marketing objectives; one is to
produce for processing and the other is to produce fresh fruit for export. The variety that has been proved
having good quality for processing is Kaew mango, while the currently most preferable variety for export of
fresh fruit is Nam Dok Mai. The objective of this paper is to present the integrative approach of developing
sustainable mango production for processing and for export of fresh fruit under the northern Thai conditions.
Both products may share similar development framework, and yet there are different emphases in certain
production processes between the two systems.

The northern Thailand has showed to possess diversity of Kaew mango. Varieties that inherit good
quality for processing at mature and at ripen stages are highly desirable. The processed products from
Kaew mango are in high demand. But the on-farm production is always unable to provide year round
supply. The key success factor is to improve production practices. At present, ideal variety has been
identified from local selection, and has named Kaew Chiang Mai. Proper propagation technique and
multiplication program need to be designed for distribution to small farm holders. The perception of treating
Kaew mango as no-input, no-management fruit crop in the traditional home-garden component crop is no
longer feasible if farmers want to upgrade the production system for processing. Interaction between
farmers and processing plants has gradually created better understanding of the necessity of linking

production and processing under fair benefit sharing arrangement.
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Japan is the major importer of fresh mango, specifically Nam Dok Mai variety. The export of fresh
fruit is consumer-determined. Failure to comply with the import regulations will result in prosecution by
complete rejection. Better cooperation between farmers and distributor-exporters has been observed to
produce high quality fresh fruit product. The system requires precision farm practices of farmers and fast
and efficient post harvest handling of exporters. The mango cluster strategy has been initiated by groups of
Chiang Mai mango farmers whose aim is to produce fresh mango for export, and distributor-exporters from
the central region to map out the development pathways for entering the highly competitive mango market in

Japan. Some of research and development issues will be highlighted from the farmers-exporters workshop.

Keywords: Mango, sustainable production systems, northern Thailand
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