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ABSTRACT

This research. program was planned -to’ find the most suitable cultural
practices of Dendrobium scabrilingue 'Lindl. for growing in. their original habitat to
reduce the forest invasion and to develop native orchid .of Mae Hong Sorn as
commercial production for fragrance industry or potted plants market. Conservation and
sustainable use were the primary background. This program consisted of 7 projects
altogether. The following summaries/ presented only for the third year experiments
during October 2008 to December 2010.

Project 1: Comparison of growing containers and media (3.5 inch plastic pot
with coconut bark, or with fir-bark, 3 inch plastic pot without media added, and wood
slab) on plant growth and flowering of mature Dendrobium scabrilingue Lindl. plants
were studied in 4 villages: Ban Namkad, Ban Mae Suya, Ban Tung Masan and Ban Na
Plachad in Tambol Huaypha, Amphoe Muang, Mae +Hong Son during February 2009 -
January 2010. Results showed that no interactions on number of pseudobulb per plant
and pseudobulb height were found. Growing in Ban Mae Suya by using fir bark, Ban
Namkad using without media added, and Ban Thung Masan using coconut bark ball
gave significantly higher pseudobulb width and number of plant produced flowers (80 -
90%). While, growing in Ban Thung Masan without media added, and Ban Naplachad
without media added and wood slab showed significantly highest death rate. Higher
number of flowers per plant (4.33 — 4.40 flowers), was obtained when growing in Ban
Mae Suya using fir bark and without media added. Survey data from the farmers

involved in this study showed that they were highly appreciated with the training



program of this research project. They gained the knowledge from the training programs
at high level but their own further self study was at low, and used the learnt knowledge
at moderate level, thus the success in growing showed at low level. The expected
income for last year was at moderate level, but the lowest level was achieved. However,
they still wanted to continue growing at high level and at highest level to develop the
community to be “The Village of Thai Native Orchid, Aung Sae Hom”.

Project 2: Development of techniques and methods for commercial top quality
perfume production from home-grown Dendrobium scabrilingue were investigated for
their floral essences. Economic éevaluation-was also .conducted. Fresh orchid flowers
were collected and extracted with acetone and ethanol. ‘before filiration. The filtrates
were analyzed by gas chromatography-mass spectrometry: Flowers which had bright
yellow, yellowish orange or orange lip colour were the most favorable for their floral
essences extraction. The essence components consisted of: (1) acetic acid; (2) benzyl
acetate; (3) benzyl alcohol; (4) benzyl benzoate; (5) benzyl salicylate; (6) a-bisabolol; (7)
(+)-5-cadinene; (8) B-ionone; (9) ethanal; (10) 2-ethoxy-4-methylphenol; = (11) heptanal;
(12) L-linaloal; (13) linalyl acetate; (14) limonene; (15) 2-methoxy-4-vinylphenol; (16)
methyl anthranilate; (17) 2-methoxy-5-vinylphenol; (18) 2-phenylethanol; and (19) 4-
hydroxyphenethyl alcohol. In addition, 6 kinds. of fatty acids or their esters (ethyl
palmitate; 7,10,13-hexadecatrienoic acid methyl ester; linoleicacid; linoleic acid ethyl
ester; palmitic acid; and, stearic acid) were detecied as non-fragrant, coating-lipid
components of the flowers. Processing for high-quality perfume production has been
established and will be applied to create more contentment among orchid growers of
Mae Hong Son, who produce the flowers for fragrance industry.

Project 3: The effects of fertilizer and watering on flowering of Dendrobium
scabrilingue Lindl were studied for off season flower forcing. Two similar experiments
were conducted at the Department of Horticulture, Faculty of Agricultural Production,
Maejo University and Ban Num Kud Tumbol HueyPa Amphur Mueng, MaeHongSorn
during October 2008- March 2010. A Completely Randomized Design with 4 treatments

and 50 replications was used in both experiments. Treatments were 1) 21-21-21,



2) 10-52-10 + 1 week off water, 3) 1 week off water + 10-52-10 and 4) 10-52-10.
Results showed that the 1 week off water + 10-52-10 treatment gave the highest
percentage of flower bud appearance (98 %) in both experiments. Flowers per plant
and time to bud appearance significantly higher and faster than the other treatments.
Flower development assessment showed that flower length continuously increased after
appeared and reached the maximum at 77 days. Differences in flower sizes and
characteristics were identified. Big flower. size (3-5 centimeters) compared to normal
flower size (2-3 centimeters) was also found. Flower morphology was also described. All
flower type could be used for essence extraction but plant selection was needed for pot
plant production.

Project 4: The efficacy test of antagonistic bacteria to control black rot disease
of Aung sae orchid caused by Phytophthora sp was done based on the collected
bacterial contaminants in the culture medium, 54 bacterial isolates were identified. When
efficacy tests of these bacteria to inhibit the growth of Phytophthora sp were conducted
in the laboratory, results showed that at 7 days after inoculation of the 54 bacterial
isolates with' Phytophthora sp, inhibition-percentage of bacteria to Phytophthora sp
growth had-highly significantly. different. Isolate 34 of bacteria gave the highest
percentage of<inhibition, which was equal to 45.40. Inhibition characteristics consisted
of antibiosis indicated that inhibition zone was highly significantly different. Bacterial
isolate 34 gave the-highest inhibition zone, which was equal to 1.50 cm. In addition,
efficacy tests of antagonistic bacteria to control black rot disease in Aung Sae orchid
caused by Phytophthora sp were also conducted and compared to the use of Bacillus
subtilis, Trichoderma sp bioproducts and fungicides. Results revealed that 30 days after
inoculation with Phytophthora sp, percentage of infection in all treatments were highly
significantly different when compared to the control treatment, and results showed that
treatment 21 when sprayed with metalaxyl 40 gram per 20 litres of water 24 hours before
inoculation and sprayed 3 days interval, gave the lowest percentage of infection, which

was equal to 74.00.



Project 5: Hybrids of Dendrobium scabrilingue development was conducted to
produce flowers for fragrance industry or fragrant potted plants. This project aimed to
reduce the limitation of this species which flower only once a year and select the hybrids
that will spread the flower production all year round. The results showed that all of
progenies derived from the crossed between D. Sweet Dawn, pod parent and D.
scabrilingue, pollen parent, had strong pleasant fragrance flowers as their pollen parent.
The progenies had flower size of 4.00 centrimeters that significantly bigger than the
male parent (2.90 centimeters) but smaller than-the pod parent (6.00 centimeter). The
progenies and the pod parent had more flower numbers per inflorescence (2.53 and
2.60 flowers) than the pollen parent (1.59 flowers) at highly ‘significance level. Due to the
low flower numbers‘and no change in'flowering period of these progenies made them
not suitable for fragrance industry, but appropriated for potted plant production because
of the strongpleasant fragrance, big flowers and compact plant.

Project 6: The objective of this study was to investigate the varietal characteristics
of Dendrobium scabrilingue Lindl. in order to use in fragrance industry and pot plant
production. The information from this study was then transferred. to orchid growers.
Results showed that flowers.with yellow or orange lips were suitable for essences
extraction. Data from participated growers found -that plant. survival rate was 75
percentages. Growers could produce flower successfully and.sent to Maejo University
laboratory to use in.floral-essences extraction .

Project 7: Technology transfer of this research program was reported into 4
works. 1. Training in growing Dendrobium scabrilingue Lindl. : Propagation by shoot
cuttings, both in theory and hand on practice. 2. Follow up and evaluation to help the
growers to identify problems, gave suggestions and improved their knowledge.
3. “Ueng Sae News” a newsletter was published to bring up to date about the research
program every 3 months, altogether 4 volumes per year. 4. Presentation of research
results as followed : 4.1 atthe 8" National Horticulture Congress during 6-9 May 2009
at the Empress hotel, Chiang Mai. There were 2 papers in oral session, the first paper

was “High Quality Perfume from Dendrobium scabrilingue; A Novel Product from Orchid”.



by Nantarit Chokethaworn and Luckana Phetpradap, the second paper was “Effect of
Potting Media, Fertilizer and Watering Frequency on Growth and Flowering of
Dendrobium scabrilingue Lindl. by Chita Inpra and 1 paper in poster session: “Utilization
of Microorganisms for Producing Dendrobium scabrilingue Lindl. and Biological
Control of Diseases and Pests”. by Praphant Osathaphant. 4.2 One oral paper was
“Cultivation of Dendrobium scabrilingue Lindl. for Conservation and Perfume Production”.
presented at the 9" National Horticulture Congress during 11-14 May 2010 at the
Krung Sri River hotel, Ayuthaya by Nantarit.Chokethaworn, Bungon Yoddee, Benja

Bumrungmuang and Luckana Phetpradap.
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Abstract

The study on growing.of reproductive stage of Dendrobium scabrilingue Lindl. in
4 local communities (Ban Namkad, Mae Suya, Tung Masan and Naplachad) of Mae
Hong Son by comparing 4 types of containers and media (3.5 inch plastic pot with
coconut bark ball, or fir bark, 3 inch plastic pot without media added, and wood slab)
were examined by using Split plot design during February 2009 — January 2010. Results
showed that growing in Ban Namkad and Ban Tung Masan had significantly highest
number of pseudobulb. The higher pseudobulb width, number of flowers per plant, and
lower death rates were obtained from Ban Mae Suya and Ban Namkad. While,
pseudobulb height was not significant difference, and number of leaves per plant were

varied. The higher number of plant produced flowers were obtained from Ban Namkad,



Ban Tung Masan and Ban Mae Suya. Using of fir bark and coconut bark ball gave
significantly higher number of pseudobulb and leaves per plant, and lower death rate.
Higher pseudobulb width was obtained by using coconut bark ball and without media
added. However, pseudobulb height was not differed. Growing by using coconut bark
ball, fir bark and without media added yielded higher number of plant produced flowers
and flowers per plant than those of wood slab. None of interactions on number of
pseudobulb per plant, and pseudobulb height were found. Growing in Ban Mae Suya by
using fir bark, Ban Namkad using without media added, and Ban Thung Masan using
coconut bark ball gave significantly higher pseudobulb width and number of plant
produced flowers was 80 — 90%. While, growing in Ban Thung Masan without media
added, and Ban Naplachad without media added and wood slab caused significantly
highest death rate."Higher number of flowers per plant, 4.33 — 4.40, was obtained when
growing in Ban Mae Suya using fir bark and without media added.

The study on status, growing and thoughtfulness of farmers who grown
Dendrobium scabrilingue Lindl. in:the communities found that they were mainly women,
average age was 47.38 years old, and graduated at primary. school level. Their main
occupations were agriculture, and have not any occupation. added. Members of the
family were 3 - 4 persons, and family incomes were 2,501 = 5,000 baht per month. They
were trained for 1 time, and grew Dendrobium scabrilingue Lindl. together with other
Thai native orchid species. The main objectives were for home decoration, conservation
and flowers production. The.orchid plants from the research project were supported.
They grew last for 2 — 3 years, but only less than 100 plants. It is at pre — reproductive
and reproductive stage. The used and favorite container and media were plastic pot and
coconut bark ball. Their most found problem is difficult to grow on its slow growth, easy
to die off, and numerous of diseases and insects. Moreover, an exchanged has been
made 1 time a year, and wants to grow at 201 — 400 plants. They also thought that the
research project was satisfied, and the knowledge they received from the training
programs was used at highest and high level. The next self studied was at low, while the
knowledge and practiced were at moderate levels, this led them succeeded in growing

at low level. The income was expected at moderate level, but the lowest level was



achieved. However, continue growing and develops the community to “The Village of

Thai Native Orchid Aung Sae Hom” was expected at high and highest level respectively.
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AnadeluaauSinaatunnufaafane sl auiu 1NN¢1QWNLLmﬂm’NﬂuVI’N@ﬂmm‘zﬁm p<0.05 LN@LLE‘HHLWEUI@?JQ‘JE LSD



1.3 uA%9N (interaction) ABINTUNLNTUSULALIAALGN
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wudd fadenia 2 lifdjduiusianssudeiuses uansignndosuessi

j 1 A 1 = £ &y aaa o
waskazvanuntaneu g luTAauNENEY 52 AUEeLTTNaNY)NNITNITNANUI

agnnanseaslugag 3.58 — 9.10 aFafL (M13799 3) NaIaNTUlLEILAUNNIIAN 53

%

1 v
UNAMUAIGNNALIRREINEN 3.40 — 8.35 AsGL YT

al o o v dli/ dl —lij 1 ¥
AN 3 ‘ﬂququ@W@uﬂﬂ@’Jﬂ‘ﬂ@\iL@‘ﬂ\iLL"I]&M@NV]‘IJQT‘IL@EI\‘IIM“QN“HH 4w Teeldnauzuay

[

anUgniuansasiulugeaunarinEen — IngIax 2553

mMauz FTUIUAADA

FUTY  UWASIER e WA e nA &A  NE. mA. We  8A WA

ign 52 52 52 52 52 52 52 52 52 53

AUNENTV) W7.40 (| 745 687 4682 ) 714,688 681,0648 720 6.59

fhu  ulfengw, © 910 880 1875 825 870 999 912 <875- 905 835

sinrio ldifindde. 730 715 720 785 675 710 660 620 675 6.5

viauld 665 . 6.70 1670 “650 590 595 595 585 580 580

ANNEWEI 358 429 /458 492 460 440 442 521 533 462

thy  aldepsw 62247595 670 535 575 585 610 535 545 525

ulgey  lBindER 585 598 <646 531 626 594 524 ‘594 591 534

viauld 4408 421 £490 " 446 _ 460 N 421 4 442 475 488 447

AuNINGI9, 4580  6:22 644 684" | 614 590 6.4 595 593 593

thure  wlaenaw 7,904 850  7.85:84000 740 795 @780 725 745 755

wrdw Llbndan 811 806 828 | 784 (741 645 659 669 645  6.02

vinwld 712 680 748 709 659 668 660 672 690 7.5

5 AuNEWi 735 704 706 744 741 721 745 772 675 658
UIUUN

J wWaenaw 615 626 652 642 605 515 634 600 647 629

o Tifndan 552 605 580 531 505 433 412 325 403 340

o viauld 677 660 639 547 408 350 319 472 478 461

F-test ns ns ns ns ns ns ns ns ns ns

ns luuansnaiuedrefidadnAyniealda
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2. AuausaIgnnaselng
2.1 HAUDITNTU (main plot)
WU LgﬂqLLanmuﬁfﬁ’]mu@"ﬁQﬂﬂé’fmﬁlmiﬁLLMﬂﬁiNﬁummﬁﬁfiﬁLwiﬂifmﬁ@u
WEIEU — AAIAN 52 UATNNIIAN 53 ‘Emﬂﬁuﬁﬁmﬁ’ﬁmmmmﬁwmﬁﬂuﬂé’mﬂﬁ'@m

¥ ! 9

1AL 2.45 — 2.87 ANsafu (119099 4) Tdusnsinansaiiansuntiuezdu GeReun

anludldl 2.16 — 2,53 avrady wuanAanNatAaNFuITuuguzNIIReN Uaz

waNFANNNATAAINFAUTTUWILA1AA TR UNING AN — FAAN 52 UAZHNNIIAN 53

a o ) v 1 ‘;‘, p-Y dy I | A
A5 4 auduaIgnnast ivies@eandevenndgniae g 4 uvia ludoauney

L IEU —HUNTIAN 2553

INUIUAN NN
ANDU Wwe.  wa.  dw oA @A NE . AA. cWe  5A  N.A
52 52 52 52 52 52 52 62 52 53
Purnin 263a 265a 278a 277a 287a| 2682 278a 259 258 245a
tuugee 159b 164b 1.62b 1.75¢ 1.70c  1.73b  1.83c 198  1.81 166D
tuvjans@m | 243a 252a 253 250ab |234abl 2.32a, 232b 228 229  2.16ab
fuunla1ann_ 234a 256@ 235a 247bc - 207bc 1.880 220b¢ 283 194 176D
F-test o ” - % B 4 - . ns .

ns TdumnsinaiueenelfidAnNans; * * uansnsnunAsal AnssAuTHENATY p<0.05 waz p<0.01

aaa

! = e oo Y o o P o 1= W o - = ~a
Avedy luaau I NUNRIN AL AABNEINLN A UAY 1NNﬁQﬂNLLW‘]WNT]UWN@HD’IW?:MU p<0.05 LN@LU?‘?JULVI?JUT@B% LSD

2.2 uaRINTULAI@ALan (sub plot)

WU Ansus A LA A NI U AN AN s TuAa Ui U LAY

v
o

funan 52 Wil Teannsldulasnan wagsunneniavin suwmwian ud liunntd
WANANNAWNNADRA AaeAelugag 2.27 — 2.45 A1AFU (M13799 5) WANANNNADAANNNIT
Ugnanviauldna 2 weu Tuinanlusdldiies 1.82 - 1.84 asiesiu daulumauau o linwy

ANHLANAININATR TaalulAauNnI AN 53 Audatuuanudiaasludag 1.78 — 2.23 a1
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AN5199 5 Aauruangnndseluiaesibasiaziennilgniaasiaeldnauzuazianigni

UANFANTUILTLARULNENLU — NNFIAN 2553

F1UIUA" L
Mau —
. We. WA He A dA n.el. A.A. W A NA.
uazIdnlgn
52 52 52 52 52 52 52 52 52 53
[3]:3\13\13‘1/\1%(’]'3 2.31 2.46 2.25 2.30 2.38 2.27 a 2.28 2.52 2.44 a 214
wasnau 2.22 2.30 2.41 2.38 2.48 243 a 2.59 2.44 2.45a 2.23

LiAndanilgn 233 239 242 242 223 .210ab. 228 230 188b 1.88
viawldl 214 221 220 . 209" 190,/ 182b 198 18 1.84b 178

F-test ns ns ns ns ns % ns ns b ns

ns ldumnsnaiuednaldadAynaeais; * urnaeiuneadAnsauiadndt p<0.05

'
aaa

AadeTugnuARgaiunmuaefasnesnvieuiu lAnuuanAts T unafANIS U p<0.05-1iedeuau a3 LSD

[

2.3 H&32% (interaction) AAvNTUNLMT U UALIAALAN

Q

o

fladeina 2 Hnasioanuauangnnantlusinuansaiumsanaenzludnow
NI = WOEAIAN uazdud1Ay 52 Wit Tnelunaumnen uariueIAN 52 funitiu
wnntelgnineldidaenan uarhupeungunian 62 suiithuundataintedlgninels
o > YN : o .
Fneeslgn i wanaidEnnyga 1aag 2.90 - 3.00 uay 3.44 47 (19997 6) MnATAL
1o 1 ' aa ¥ Qdd‘ a as 1 A
wsiflaps L uANE NN NARRANAUNTINATRY <] annatengaNGs laglugauneunnaN 53

FuynnssuisNaIauaIgnnaqs e lugies 1.17 = 2.90 anriasu
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AN999 6 Anuuagnnaselulsesdesuazennlgniaesluguguy 4 wiv Taaldnimuy

wazdangniuanseiulugoipeumey - unsAN 2553

AU ATUIUAT LU

TUTU  UWATIERA we. wA  Ne A &A  NE AA. W SA WA
ilan 52 52 52 52 52 52 52 52 52 53

ANNINWFID  274ab  258be 250 268 293 274 292 267 293%b 242
fhw  waenaw  290a 278ac 315 290 345 305 310 305 3.00a 290
wiin  ldifndan  25sab 2750 285 285 270 260 255 230  225ad  2.30

viauld 2.35ad  2.50b-f  2.60 2.65 2.70 2.35 2.55 2.35 2.15ad 2.18

FunznE19 Bf2de 18igh\. 158 158 1.75. 481/ 158 . 225 200be 188
P waenaw  19fbe.1.85¢h 175 180 1.85 . 1.80.°) 245 200 190ce 150
ulger ldAndan  1edce 1.7ifg 171 208 178 189 o4l 225  216ad 211

q

viaulel 1.29e ~ 142h 1.42 1.54 1.42 1.42 1.67 1.42 117 e 1.17

ﬁuu:w%’m 1.95be  2.26bg 2.28 2.28 2.18 218 2.13 2.10 2.08ae 2.03
fIJ’WLWj\‘i Lﬂa'ﬂﬂ@u 2.45ac. 2.65ad 2.70 4,115 2.70 2.65 2.75 2.55 2.55ad 2.48

wrdu  BANdRA 2962 301ab” 279 279 234 2.3 229 219  225ad  1.94

q

nawlsd 236ad  213ch (236 220, 246 215 210 240 271ad 221
5 ANNeWEI9  8.02a7 3442 264 264 264 234, 248 304 275c 225
11134341 -
| Wanna 1.62ce 1.92dh 42102 208 = 2.21 244 © 239 . 245 218ad  1.95
an
Tindand 247ad, 2.08ch £ 2820 199 o @1h 7584 221y 248 118e 1.28
Cll)
yiawls 2.56ab 2.79ac 242 198 131 138  1.69'/ 164 1.75de  1.61
F-test = . ns ns ns ns ns ns * ns

ns ldumnsnaiueenaldadAnneads; < uANANTUn AT ANsTALTEIA ATy p<0'05

AadelugnuARefunauas s nueimieniu AL NAITN9aNANIZAL p<0.05 WenFauiaulagds LSD

3. TUIAAMNNINAIZNNAE
3.1 HAURIGNTU (main plot)

2 v
Yy o aA a K [

angnNANe IANNIWELNTUIAAITNNA AN TUATNR A LIS LTI A DY

aa A 1

LR8I — NUeNeU 52 %Q‘W‘Uﬁﬂ"l’mLLﬁlﬂlﬁhx‘]ﬁuﬂ’N@ﬂﬁlLﬂ@‘UVIﬂﬂ]fJ\?Lﬁﬂu Imﬂ"lulﬁ@ummﬂu

q
1

52 FUNTNULNgErAIWIAANNNINAININTGA 1Al 0.31 Tu. (1919 7) Tadunnsnamng

aa v a

v v
anAanELTtuAR wavtiuensdnn aandulufeuiueney 52 fuldimuiauiiaou

% 1 1
%

AF19A RN 0.65 3. Bae9A9 N UANFAININADRANNFUNTNIULNAG WALANFAN9AINFL

'
! 14 o o

riuanzdu waztiuundatained s liadrAnun1eana

q
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RSN 7 BUIAANNNINAIgNNAEIedRasiasieNnUgniaee lugNTy 4 une o

IARUNNATAUS — e 2552

ANANNINNAT (TN.)

ANTU = ; =
n.w.52 d.A52 web52 wWA52 52 nA52 4.A52 0852
ﬁm{i’]ﬁ’m 0.92 0.97 0.29a 0.28 0.30 b 0.29b 0.39b 0.62ab
ﬁ"]ul,l,sizgm 1.00 0.96 0.31a 0.34 0.35a 0.35a 0.45a 0.65a
ﬁ’ﬁuvquﬁm 0.98 0.96 0.28 ab 0.30 0.31b 0.37a 0.32¢c 0.54b
thuunianana 0.93 1.00 0.24b 0.27 0.33ab 0.35a 0.28¢c 0.39¢c
F-test ns ns L ns 2 * * *

o

P ° > | = X sl
AUIAAITHNINLNAYNNAILNIDN Tl usau NN

ns ldumnsinaiuedn ldedAnNans; 7 wanseiun@nansza Ll d1An p<0.05 LAz p<0.01

i
o ~

Aaas ludan AR unRLFag faeneewHeuiu N A NLAN AR UN1NE RN TTAU p<0.05 WadlFeuiaulngas LSD

3.2 uaARINTUzuazIEnLlan (sub plot)
W1199 angnnant lnadauaaA I AN ILANFN I MANATIR L9 1n o

fnuieu - pINgIRAN waziueney 52 Wi Tnalugapeuliguieu - NINDIAN 52 Fium

=

gnineldpNnIuNENEe Wasnaw useldmndanilgn Jaupnmonundmarlaiunnsneiu
N9405 ABLRA 0.33 — 035 LAz 0.34 = 0.36 4N, A1NANeL (M9 NT8) douluian
-

Auenew 52 suntlaniag 1FgununEnin uazllifudagilgn Siasiianadndaeaunnngn

1At 0.59 - 0.60 43, LansiwnNadnnfunlgniagdilae nan uasilgnfinyienls

A998 TUIAAINNANAIgNNAdELRIBeN TR L Aniaalae 1T TuzuazTan

Ugnitusnsineiulugoame unun ius - fuegnen 2552

AU ANNNINGARN (T3.)

uazd@nilgn nws52'  fes52'  wes52  wa52  fes52  nAS52  &A52  N.8.52

NN 0.94 0.95 0.31 0.31 0.33a 0.36a 0.37 0.59 a
waanau 0.94 0.98 0.28 0.30 033a 0.34ab  0.37 0.52b
Tindanlgn 1.03 1.10 0.30 030 035a 036a 038 060a
vawuld 0.91 0.86 0.24 0.28 028b  0.30b 0.33 0.49b
F-test ns ns ns ns * > ns b

P o Py LS o X ~ya
mummmmwwmm@“ﬂﬂmamewwmmﬂm@uﬂwmum

o o o

ns luiusnsnaiuedrefidadAneada; <~ usnsnaiumeatanssiulad Aty p<0.05 uaz p<0.01

Aads luganRsaiunaNsasenesimleuiu Tl ANuAn A Un 9@t ANz p<0.05 WewTauiieuingds LSD
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3.3 WasI (interaction) ARIYNTUNLNTUSLALIAALQN

[

fladens 2 HUfdnRuiTnAuteuIanNnda AU RaUNg AN —

fugneuw 52 Teaduniuusigerdalgniaasdaalinlaenauduiag Jauinaanundnean

9 k1l

NINNgAYNTINREY ABAIN@AY 0.38 BN, (119197 9) TumaungenAn 52 Wailu 0.79

A o 1o 1 ! aa Qd-dl 178 % % v ¥
Ty, lUAAUANENeUY 52 LL[F]?;NﬂxﬂllLLfﬂﬂF’]’]\‘W]”I\‘i@ﬂﬁ]@qﬂﬂ??N']ﬁVII‘ﬂﬁ!NﬂqﬂﬁJgW?’n ALY

9; [ %3 dl aslj ra o L% v ' 4 dl d” Y v % d!
uqﬂﬁmﬂ@uﬂL@EI\‘iiﬂEﬂllLﬁ]@J'}Zﬁﬂﬂ@ﬂ LL@ZWHU’]HWQNZ@’]HW?J@T]L@ﬂﬂiﬂﬂiﬂﬁ]&lﬂ’?ﬂﬂtv\l?’]’l N

q a Q au

FuuapunIeataaeligag 0.66 — 0.76 4d. A2ufuNTNuuIlatas wudIRauIAAIY

o ‘ﬂl

ndeanTdeaynnants ALRRELNEN 0.26 — 0,51 4.

al o ° o X = =4 ' Y]
M990 9 ‘lluﬂﬂﬂqqﬂﬂqqﬂ@qgﬂﬂﬂ')ﬁlﬂ]@ﬂL‘ﬂ‘ﬂ\ﬁLLsﬁZVﬂNWﬂQﬂL@ﬂ\‘ISLuﬁNﬂIu 4 LN I@Fﬂﬁj

namuzdzaantla N uansnaiu g ALNNATWNEE < ATRINE 2552

NNTUL AMNNIAN (TN
AU g - ..
uazd®mtlgn | nws52  NAS52 w52 W.A52 0852 nAS52C @A52 nes2
ﬁuuzw%’% 0.89b-e 0.91 0.33 027bc 027fg 025e 0.34d-f 0.49e-h
fhudy  Waenau 093b-e .06 0.32  030ac 0.32bg 0.30de 0.38be 061ce

fin  Limsdanlgn  0.98ae  1.02 0.30 " 0.31ac 034a-f 0.32b-e 046ac 0.76ab

auld 0.88b% . 0.90 0.23 0.25c 027fg 0.28e ™~ 036¢c-f 0.63b-d
FUNENIAT 0.82de 085 032 0.36ab _0.37a-<c 0.38a-c 0.42b-d 0.66a-c
s ulaanau 1.14 a 1.16 0.33 0.38a  041a 040a 054a 0.79a

quz  LiAndanan, 4 1.16a 1.03 0.38 | . 0.37ra~ 0.36ad 03/a-d 047ab 0.64b-d

ety 0.87c-e  0.80 0.22 0.24¢ 025¢" " 025e¢ 0.37b-e 0.52df
NG 1.07a<c  1.07 0.30 0.32a-c 0.35a-e° 042a 0.38b-e 0.71a<
e uldenau 0.78 e 0.83 0.26 0.24c' 028e-g 0.32b-e 027f 0.44fh

wedu  hiAndanUgn  1.08ab  1.00 026 02%c 030cg 036ad 033df 0.63bd

viauld 0.98a-e  0.93 032 035ab 032b-g 037a-d 032ef 0.38gi
. FNNENT 0.99a-d  0.96 0.28  032ac 034af 040ab 032ef 051d-g
U;um wWasnau 0.90b-e  0.88 021  026c 031bg 0.32b-e 027f  026i
a Tifndanlgn  092be  1.34 029  024c 0.39ab 039%-c 027f 035hi
i viewldd 0.91b-e  0.86 020 026bc 028dg 0.29de 027f 0.36hi
F-test * ns ns * * o * *

X
U

9 o o P Ao el
TUIAAITHNINIANAIGNNAVELNITINEUN wlusantlnuiumn

v o

ns Tdumnsinaiuednaldaddyneada; > wanseiuneadanseiuladAty p<0.05 uaz p<0.01

AadelugauAiRafiuna e fadnesiwieniu TAnuuanfAsiuneaifinseiu p<0.05 WeanFaufaulagds LSD
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4. WUIAAMNFIRIZNNAE
41 HNAVDITNTU (Main plot)
v d” o o v 1) v AI d? o o
ulaswtzeNimuagnnase lualilanugainauauasu  lnewy
ANHUANFNN AT AN TR UMY 52 WNTI S9FUNTTUINARRANGIRNINTIgR

1A 2.26 13, (191991 10) Tdusnsinaiumsatifansuntiuyansdumadlanougean 2.16

1
vy A

. wHuAnFNaeaiAaInFuntiuuNges wastinuulanans ndsaniudulunngumul

ANNGITBNAgNNAEININNAUAINAIAL  TaglinuAuuansaiuneatn  Geluimen

Aueneu 52 siuilanluingaiaaelugeg 4.28 - 5.33 .

' ¥ ! £
A599 10 1LIARRINEIANGANAYEITa T Re TNt Iae lugNTw. 4 wis ludag

IABUNAN WS — ueNeI 2552

AMNFIAT (T3,

TNTY P ¥
n:N.52 d.A.52 Ld.8.52 W.A.52 3.21.52 n.A.52 /.A.52 n.e.52
uinin 405a 427 11226a ) 244 3.02 3.40 4.15 5.32
tuuge 323b . 3.38/ ¥198bg | 225 2.98 3.47 4.26 5.33
QIR RPEER, (1 402a 412 [216ab - 269 3.29 3.75 4.14 4.88
tuuanae = 3.84a « 385  176c  2.16 2.69 3,00 3.45 4.28
F-test ¢ ns i ns ns ns ns ns

3 P | 8 o X Ay
UNAANNGTBIATYANARETN TR LN IW Wsa L TR M
ns Tdumnsnafuesn ldad A nNana; ** uAnANIRUN Al ANgz AUTIANATY p<0.05 WAz p<0i01

AadelugnuARanTunaNag A nEetwianiu TEANLAN AT NaRANIZAL p<0.05 WanlFefiaulneds LSD

4.2 HAUBINTUTUAZIRAUGA (sub plot)
1 a [ dl 1 o al 1 dl
WU THAveINTUzLaTIanLanuAnA1eiL dnafanisilasuilasauin
o v dgj dl I 1 o aa 1 A A
ANGIAgNNALIRdaeuTEaNd uansAiuneatAnndsusean  Tnaluseumeen
52 A luailAangaaanlugeg 1.92 — 2.16 3. (119799 11) antiuangnndos w0 T

ANNEIAVANTUFTNARAL AauNgeiialunauiueneu 52 HANANRLRRAE 4.91 — 5.24 T4,
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ANSIN 11 2UIAANGNRIgNNANETeRasuTzeNgniaelulng ldn Uz uadan

Ugniuansneiulugeaumeununiug - Auenau 2552

NMEU ANFIRT (T3.)

wazd@nilgn nws2'  fAs52' w52 was52  fes52  nAS2  dA52  Ne52

AuNgnFn 3.70 3.85 2.07 2.36 2.87 3.13 3.75 4.55
wasnau 3.98 4.04 2.16 2.44 3.16 3.65 4.34 513
Tdidndanilgn 3.79 4.10 3.16 3.63 4.28 5.24

e lsl 3.68 3.22 3.64 4.91

F-test ns ns

YUIAAITNEGITVBIANS

ns ldumnAneiuesing
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ANSIN 12 2UIAANAIRNgNNANtTavRasuzeaNgniaed Ty 4 wis Taeld

nauzuazdanlgniuanseiulugameaununIwuE - fuenew 2552

MU ANGIAT (T3.)
TUEU . — 1 _
Llﬂzﬂﬂﬁ]ﬂ@'ﬂ N.N.52 HN.A.52 LN.81.52 N.A.52 H.81.52 n.A.52 d4.A.52 n.el.52
NG 3.47 4.02 2.31 2.32 2.74 2.40 3.35 4.14
fugn  wldenau 4.34 4.50 2.50 2.32 2.78 3.70 4.22 5.83

ne 13JL§1N'§@@1J@]H 4.56 4.64 2.16 2.66 3.54 4.16 5.16 6.47

viauls 3.83 3.92 2.06 2.48 3.00 3.32 3.84 5.38
AUHENTI9 3.07 3.09 1.92 2.34 2.63 3.10 3.68 4.72
Phuud  waenau 3.68 3.75 2.23 2.61 3.68 419 5.55 6.54

(lH 13JL[?1N5@@ﬂQﬂ 3.45 3.88 1.95 2.21 3.13 3.81 4.36 5.38

viewls 2.72 . 280 1.64 1.84 [ 2500 \ 277 344 469
FANNENENS 3.90 3.94 2.13 2.55 3.43 4.02 4.54 5.23
fhuyls  ulaanas P00 409 0 AR 0o70E 884 W 406  4.90

wrd  ldiendanilan 353 3.94 2.01 248 3.14 3.43 4.02 4.72

viaulsl 4.58 4.49 2.37 3.04 3.27 3.94 3.95 4.68
Funznin 4.34 4.34 1.93 2.23 2.67 3.00 3.42 4.11
o
. wlaanau 3.84 3.81 1.79 212 2.86 3.08 3.52 3.19
[N
LiiAndanlgan  3.60 3.97 1.72 24 2.86 B 4 3.57 4.06
76
viaulyf 3.60 3.27 1.60 v, T 2.36 2.84 3.30 5.30
F-test ns ns ns ns ns ns ns ns

NAANNEGTRIAGNNAREL TR T Wlnsau T AN WM

ns lauansnaiued1efidednAynieala

5. AMUIUIUARAY
5.1  WaUBIFNTU (main plot)

laeuTEaNNA R ILNUANANAUNNAR A TuEsRaunNNITUE 52 Tnesi

' 9 =

1 o p = A ' ' aa v Ao
UWHWQNZ@WMNW’]MQMIUN’]HVIQ@ @AY 3.90 lu (NN 6) VLNLLmﬂﬁl’]\‘m’]\‘mﬂWﬂWﬂmuV}U’]u

q

o o

1fin wuensineansuntiuulata s uastinuldgeratnaltadn Aoy

Toe SD

¥ da/ [ |d9{ 1 A = dl
waswazanwmun o Iudzulugiana e — RIWIAN 52 TWLANN

! v
%

' aa | A A a o ° o v ! 9 =
LLlﬁmm’]\‘iVI'}\?ﬂﬂmnﬂ‘ﬁ’J\?L@@u g lumauinEngy 52 AUNTNWEIGAA LL@tU’]uVNNﬁ@’]uN

v
v Y

uUluN luAnFA19an9aDR Aa 8.06 — 8.37 U antusuianunlANTuastinafaitiag
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AUDNAAURIINAN 52 mmuwmuuﬂﬂm LL@Vmumuvzﬁ’mmmmmfauluwvluLuﬂﬂmqnu
NNADF Aalad 10.50 — 12.13 lu mﬂﬁummulmmmuimmmmumﬁurﬁqLuﬁimw
Aueneu 52 uarldnuauuanseiun9ain lutaunausatan 52 — iN9AN 53 Tesull

AIUIUNARRIAN 6.55 — 10.42 11 WAL 3.78 — 4.49 T

14
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Q.—

(o]
o\ B '°' &

£ T4>

: I 6_,,M\ (
Y [ .f’f

10 A —— dNA

—=— usgez

—a— vjausdIY

Fuanlufany

—x— u1idanam

nW.52 H.A. LuE. WA He, nA d4A ne AA We 6.A 4.A53

A X ° =, X A A | |
AMNAN 6 ﬂq?Lﬂ@ﬂuLLﬂ@Q@ququium’ﬂ[ﬂuﬂ.l@\‘iL‘ﬂ’rﬂ\‘iLLsﬁzﬂ@NWﬂgﬂL@ﬂﬂluﬁﬂJ‘ﬁu ZIRIRVN GL‘H‘TJ’]\?

LPRUNNA NS 2552 = 11N9AN 2553

52  HATBINTUSHAZIARLAN (sub plot)

nmauzuazianlgnatinsiag o Anaseanuoulugee ez neNnuAnsail

v
aa o
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AN599 13 Fatazniamunenaasduiaesursanlgniassuguey 4w lugos

Lﬁ@uWﬂﬂaﬂWﬂu 2552 —UN3AU 2553

INUAWNARAN (%)

AN

NW.gel. 52 fi.A. 52 N.A. 53 ﬁ")&llﬁutﬁﬂﬂ'ﬂﬂ
Thuriarie 4375 a 51.25a 52.50 a 53.75a
Thuusgey 30.00 a 46.25 a 45.00 a 47.50 a
turjanzdu 4250 a 52.50 a 46.25 a 52.50 a
thuunlaianns 6.36 b 9:29 b 11.43 b 11.43 b
F-test o . " "

*uAnfneiunnedtansEALTEd A p<0.01

Aaas lugaufiAaaiuin N AasdnEenvtauiu Tl A suARAY T UN e RANILAL p<0.05 1Hal Felfaulneaa LSD

7.2 HARUBNMTUBURSIEALUGN
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7.3 uAs9N (interaction) RIYNTUNLNTULLALIAALGN
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8. AUIUABNADAY

8.1 HNAUAITGNTU (main plot)
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! » X ~ X Ao , o o
WUIN Fuleesussuenflgniasantinuugas auisoimuwinanlaunige
Inenann It Aaui N AN 52 — NNFIAN 53 T9RANUIUABNARSWeAY 3.43 — 3.27 ABN
(M13799 16) WATHANUIUABNARFLAAS 1931 3.59 AaN TULANFANINI9RDRAINFAUATIN WA

B TNAIUABNIRAY 2.43 ABNGDFU WHLANANN AT AANFURTINU AU uazTig
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Wtananm sﬁ\‘iW%\lu’]@@ﬂVLQLWﬂ\‘l 1.25-1.71 ANRAAAU NI1UU
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TMuuaam 2.00 2.83 2.44 1.25¢
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1 aa v dl a 1 9/46I o v a I ¥ I il/
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NTUL NUIUABNADAU
wazd@nlan W.el. 52° 6.7, 52' N.A. 53’ paNABAULRAE
FuNENF10 2.66 3.26 2.48 2.83a
iwlaenaw 1.94 1.79 1.86 2.16 a
TiEndanlan 2.24 2.94 2.81 259 a
viauld 0.98 1.45 1.65 1.08 b
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ladlfAmaziauanseaouitlstlsaunasans; *  uanAnsiuneal AnszAuiadaAny p<0.05

adl o
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8.3 Was1¥ (interaction) URITNTUALMTULHAZIAALAN

Wudn fadedis 2 NUfAnRugTuiusied i unensesiaedees s aN
e lumaeReuiin AN 52 - unsaAN 53 Wit Tnuauiinuwtlanaaaglanidelneld
L% % ¥ v 1 d’ 4 A = o 1 % dl dl
AUNIUNENIIN wazsuinuidgeraalgning i iasnanianuausensesuNInngn  aae
5.50 U 4.25-ABANARSW AINAIAL (113999 18) s A lalaNsANnNERRaINanane
nN3gNds TeNANNWINmWIAAN g 3.88 — 4.21 AT 3.33 < 4.00 AN B89 lefinTu
tladevia 2 ldfdfAuiugsanssvdiuses wunenade 1096 hefiugImnsimuInan

181aas 0.50 — 4.40 AAN
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ANS97 18 AuuAensasuIefuReslaziaNnlgniaeslugNTy 4 wie Taaldnimuy

wazdantgniunnsineiu lugaameaungAIniew 2552 - unaAN 2553

nMruy RNUIUABNADAU
uqquu [y v al
LL@&Q‘NQﬂQﬂ W.el. 52 f.A. 52 N.A. 53 AANABAULRARNE

FNNILNENF1 1.67 1.62 de 1.62 de 1.96

Loy Waanau 3.50 2.04 c-e 1.88 de 2.62
UIUUNA L

TdiFndanlgn 2.58 3.55 a-d 3.44 a-c 3.55

viauld 1.42 1.58 de 1256 1.58

ANNILNENTID 2.50 3.38 a-d 2.50 b-e 3.88

L iwlaenan 2.43 3.92a<c 4.25a 4.40
uuNge Y

L iirnganyan 2.50 4.21 ab 400 ab 4.33

il 1.50 222/ 2.33b-e 1.75

ANNNLNTNGD 246 2.53'b-e 2.47 b-e 2.74

. .= Waangu 1.88 121e 1.29e 1.62
LIUYNNEAN R/

Lindanilgn 1.88 1.98 c-e 1.81 de 1.96

GINEY 100 100 e 1.00e 0.50

ANNILNENGII 4.00 5.50 a 3.33ad 3.75

3 laanau’ g : £ :

nuulatann B

TN TanUgn 2.00 2,00¢-6 2.00 c-e 0.50

el 0.00 100e 2.00.ce 0.50

F-test ns * = ns

Fumevianssang; ns  ldusnansiuegn lTedATUNeann; X, uanaeiuIeansn seAuTEdN Aty p<0.05ua% p<0.01

! = e o oA P A o = | e and o = = ~a
Avady luaau R UNANNAL L AABNHIRNANAL VLNNV’\QWNLLWﬂIﬂ’]\iﬂH’WW\?@ﬂWWT%W}J p<0.05 LN@LﬁﬂULWﬂUI@EQﬁ LSD

9. AUIAAAN
9.1 HWAaTaIgNTEU (main plot)

TugpeuiinIAN 52 — uNIIAN 53 L%”mLLen:muﬁmmm'aﬂ@u‘lﬁﬁmum
‘Lu@m:ﬁmmﬁumuﬁwﬁu TnelainuAauuansaiuneada Ao wae 1.32 — 1.74 uas
1.82 — 2.08 T3, (A19197 19) panaassiulu TR muAuisszazaanuuliunlugeg
ABUNNTIAN 53 %qﬁuﬁﬁmﬁﬁﬁmﬁmmmmmﬂ%qLL@szm@ﬂmumﬂﬁ'@m \wdy 3.14
LAY 2.57 13, ANNANAL Auiaunanenieds wudn fannundranenlduansnaiumieatia

AfLRAL 2.75 — 3.10 TN, LANANEIIAANNWANANAYL  Iatf Uit uUNAAR A NE1A8N
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U 2.52 4. TuAnenameaifainaana e untinuanz4u 39819 2.29 9u. wawansng

'
0 o A

anAenvesiuntinuuNgey uaztiuulatatnesalte AT e

A5 19 TuIAnenTedsuEsutzeNlgniaeslugnTy 4 wiv Tudisheuiuaan

2552 — UN9IAN 2553

AUINRABNAN (TH.) ANNNINAAN (TN.) AANNENIAan (4N.)
K £.A.52 N.A.53 _6A52 MWA53. 1aAE  6.A.52 W.A.53  La@s
i 1.65 1.96 3.02 3.14a 3.10 2.42 2.57 a 2.52a
ﬁml,l,aizgm 1.34 1.82 - 2.76 b 2.76 - 2.04bc 2.04 bc
tuyjansdnu 1.74 1.95 - 2.78b 278 - 229b  2.29ab
tuuatana 1.32 2.08 - 2.75b 2.75 = 2.01c 201c
F-test ns ns - * ns = " >

ns ldumnsnaiuesslidtidafneads; =, > uenAsiunsalansEsuTadnAn) p<0.05uaz p<0.01

AadeTugnuARgafudn NG s fasnwemviieniu TAnNuan AT UN9adANIZAL p<0.05 Weanlreuineulaeds LSD

9.2  warRINTUzUAIARLAN (sub plot)

WU mﬁmmmmmumm:fm@‘ﬁlumnﬁmﬁu SuanenaAguulasmnnnao
219MBNEN memmm@ﬂmuﬁiﬂLmnﬁmﬁummﬁﬁnﬂﬁﬁmﬁ@u TnailusigamneniunAN
52 — uN3AN 53 ﬁuﬁmmmmfaﬂ@mfaﬁﬂ 1.50 —1.58 WA 1.77 — 2114 94, ANATAL
(157971 20) uazdTLAAAINN I TasERReNT AR LT3 2.82 =3.08 UAz 2.03 - 2.42

W, ATHNATAL

=i o X A 4 v o a |
M990 20 sﬂuqﬂﬂ’ﬂﬂﬁl’ﬂ\‘lmul@‘ﬂ\‘iLL‘]]ZV@NV]ﬂQﬂL@ﬂﬂtﬂﬂiﬂ]ﬂqmum,mi']@ﬂqﬂ@uﬂ‘wLLﬁmﬁl’N

7 T AaUfUINAN 2552 — NNTIAN 2553

NMUL AUIARDNAN (TN.) ANNNINAAN (d.) AMNENIAAN (TN.)

wazdanlan  6.A.52 WA 53 6.A.52 WA.53 l@A®  6.A.52 H.A.53 Lo@E

FNNENGI9 1.50 1.77 - 2.82 2.82 - 2.29 2.29
wWasnau 1.52 1.97 3.50 2.90 2.90 2.50 2.42 2.42
TdiAndanilgn 1.58 1.91 2.53 2.72 2.74 2.33 2.23 2.19
vieulid 1.57 2.14 - 3.03 3.03 - 2.03 2.03
F-test ns ns - ns ns - ns ns

ns TdumnsnafuasnalidfadAyneada
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9.3  uA%IN (interaction) VRIYNTUNLNTULLALIAALGN

wudn fdadeia 2 ldRdjduiusiuiusenisimunauinanenanengy
wazANndeentu Tnaludaneuiunnan 52 — Ang1AN 53 ABNENAANEILaAY
0.88 — 2.02 WAT 1.63 — 2.30 TN. ANAIAL (A1397 21) WATABNUIBRANNNSNLRAE

1 ! a o [ v dl 4 %’ o dJ
a9 2.50 - 3.37 a3, winuUfduiusAerunnuaanenuiu Inasuntinuiniagelgn
Tnaldsuniunzninuazdgninvieulsd AAnuanonenuiuuniign was 2.53 - 2.60 G.

1 aa ¥ Q; v 1 dl a o a ' 4 v 4
wansinamwatAansuntuudgesnlgnlaaliindanuazignaavienls  uazsutium

danaafitgnanvieuldl GalmaINe9naniafe 1.60.—2.04 1.

al ¥ dj/ dl da’ 1 4 o
A1919N 21 mmmmfaﬂmmmumfmLLsn‘zmmuJ@Jm@msLuﬁmm 4 U Iﬂﬁll‘ﬁﬂ’]‘ﬁu&mﬁf}@@

Ugnnupnaneiy Tutdsuneuiuana 2552 ~unsas 2553

MU AANAN (TN.) |/ AINNINAAD (TN.) ANENIABN (T3.)
i waz¥anilan  §A52 WAS53 BA52 NAB3 @AY G.A52 . WAS3 9@
FNNENE 135  |1.68 - 300 .00 - 260ab  260a
thu | waenau 143 [ #1.89 ;350 325 325 250 [1252ab 252ab
s ldindamilan 202 228 2537, 295 27 233 262a 245ab
viatled 180  2.04 - 337 (337 - 253ab  2.53a
ANNENTI7 @i o B - AN 5 4 2.10a-d  2.10a-d
thu  waenaw 153 1 . 265 WV 266 - 242ab  2.42ab
wigey  LiAndanilgn 088 . 1.84 - 2854 285 . 2.04b-d  2.04b-d
viauld 163 2.00 - 268 268 ; 1.60a-d  1.60d
FuHENGI9 186  1.59 - 269 269 - 242a-d  242ab
e waenau 160 2.20 - 279 279 - 232ac  2.32a<c
wrdu ldiFndanilgn 183 170 - 258 258 - 221ac  221a<c
vieulid 165  2.30 - 308  3.08 - 220ac  2.20ac
FAuHENGI9 150 220 - 275 275 - 2.05a-d  2.05a-d

thuw  wasnaw' - - - - - - - -
danatn  lLidndanilgn - 1.80 - 250 250 - 2.05a-d  2.05a-d
viauld 120 2.20 - 300  3.00 - 1.80d  1.80d

F-test ns ns ns ns ns ns * *

5 H ~
AURIELVNNTTHIG, NS

Aads luganRsaiunaslasenesRimleuiu T ANuRn A Un 9@t ANz p<0.05 WealTauiieuingds LSD

ladumnsnsiuatnaddedAynieans; *

uANFANaTMNatANILAUTd1 Aty p<0.05Ua% p<0.01
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Abstract

Dendrobium scabrilingue Lindl. is one of the most famous orchid plants of Mae
Hong Son. To conserve the orchid plants, orchid pods from Mae Hong Son and Chiang
Mai were collected and used for propagation. Orchid pods were propagated by
seedlings and cultivated in greenhouses. Four subclasses of the orchid plants were
classified by colour differences _of their lips. Three subclasses of the fragrant orchid
flowers, which had bright yellow colour, yellowish orange colour or orange colour in the
lip, were investigated for' their floral essences. Flowers of the orchid plants were
collected and subjected to ethanol extraction. The essences were analyzed by gas
chromatography-mass spectrometry. Results indicated that the floral essences consisted
of 19 essence components. Mass propagation of these orchid plants by seedlings
should be continued for conservation and industrial perfume production at top quality.

Three home-grown cultivars of this orchid were investigated for their floral
essences. Fresh orchid flowers were collected and extracted with acetone and ethanol
before filtration. The filtrates were analyzed. Results indicated that the floral essences
consisted of essence components as follows: (1) acetic acid; (2) benzyl acetate; (3) benzyl
alcohol; (4) benzyl benzoate; (5) benzyl salicylate; (6) a-bisabolol; (7) (+)-0-cadinene;
(8) B-ionone; (9) ethanal; (10) 2-ethoxy-4-methylphenol; (11) heptanal; (12) L-linalool; (13)
linalyl acetate; (14)-limenene; (15) 2-methoxy-4-vinylphenol; (16) methyl anthranilate;
(17) 2-methoxy-5-vinylphenol; (18)' 2:phenylethanol;” and (19) 4-hydroxyphenethyl
alcohol. In addition, 6 kinds of fatty acids or their esters (ethyl palmitate; 7,10,13-
hexadecatrienoic acid methyl ester; linoleic acid; linoleic acid ethyl ester; palmitic acid;
and stearic acid) were detected as non-fragrant, coating-lipid components of the
flowers. Processing for high-quality perfume production has been established and will
be applied to create more contentment among orchid growers of Mae Hong Son, who

produce the flowers for fragrance industry.
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A19197 3.8 Wmtinidunfurasnaniasutenannavudindwansludu (nanlvey)

0.37 0.35 0.35 0.5
0.37 0.43 0.35 0.47
0.38 0.43 0.41 0.37
0.49 0.45 0.33 0.46
0.51 0.46 0.39 0.41
0.43 0.31 0.39 0.41

0.39 0.46 0.33 0.47
0.39 0.4 0.46 0.34
Average 0.41
SD 0.06

Median 0.40
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0.36 03 0.25 0.24 0.32 0.33
0.32 0.34 0.22 0.35 0.43 0.34
0.28 0.2 0.37 0.33 0.29 0.4
0.3 0.32 0.33 0.33 0.38 0.43
0.34 0.25 0.34 0.34 0.4 0.28
0.33 0.28 0.23 0.43 0.39 0.25
0.26 0.33 0:26 03 03 0.35
0.26 0.28 0.33 0.26 0.24 0.29
0.26 0.38 0.32 0.38 0.31 0.32
0.34 0.38 0.32 0738 0.28 0.49
0.34 0226 0.35 0.29 0.34 0.31
0.3 0.33 0.29 026 0.31 0.3
0.32 0.28 0.33 0.36 028 0.32
0.32 0.31 0.33 0.36 0.25 0.37
0.33 0.28 0.33 0.36 0.26 0.35
0.33 0.28 0.33 0.38 0.27 0.35
0.35 0.38 0,32 0.27 03 0.35
0.25 0.26 0.38 0.26 0.27 0.26
0.28 0:34 0.25 0.26 0.23 0.35
0.3 0:39 0.27 0.34 0.32 0.22
0.37 03 0.28 0.34 0.32 0.33
0.26 03 03 0.37 0.28 0.3
0.37 0.34 0.22 0.28 0.38 0.33
0.3 0.24 0.33 0.3 0.31 0.36
0.33 0.28 0.31 0.36 0.37 0.38
0.3 0.35 0.4 0.27 0.28 0.22
0.31 0.36 0.26 0.3 0.35 0.39
0.35 0.34 03 0.24 0.31

Average 0.32

sD 0.05

Median 0.32
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0.49 0.37 0.57 0.37 0.51 0.48 0.45 0.37 0.41
0.34 0.51 0.35 0.41 0.33 0.48 0.4 0.37 0.4
0.55 0.43 0.46 0.44 0.35 0.34 0.41 0.38 0.36
0.43 0.41 0.4 0.41 0.29 0.37 0.4 0.36 0.5
0.38 0.45 0.38 0.41 0.45 0.34 0.45 0.46 0.36
0.57 0.38 0.3 0.35 0.4 0.46 0.34 0.36 0.46
0.43 0.55 0.28 0.31 0.35 0.33 0.39 0.46 0.38
0.42 0.36 0.34 0.33 0.43 0.46 0.41 0.35 0.34
0.74 0.4 0.44 0.43 0.36 0.46 0.28 0.47 0.37
0.44 0.35 0.38 0:42 0:63 0.38 0.34 0.35 0.48
0.47 0.37 0.39 0.33 0.38 0.4 0.33 0.42 0.43
0.37 0.35 0.45 0.32 0.38 0.42 0.4 0.5 0.42
0.36 0.39 0.61 0.42 0.5 0.45 0.39 0.37 0.39
0.4 0.35 0.64 0.45 0.33 0.45 0.46 0.42 0.39
0.27 0.27 0.39 0.35 0:33 0.49 0.35 0.44 0.37
0.41 0.38 0.39 0.35 0.33 0.49 0.35 0.37 0.39
0.6 0.46 0.38 0.35 0.43 0.48 0.39 0.44 0.42
0.48 0.43 0.43 0.48 0.33 0.35 0.33 0.42 0.38
0.40 0.41 0.40 0.42 0.40 0.38 0.45 0.48 0.33
0.49 0.46 0.49 0.49 0.44 0.39 0.34 0.59 0.32
0.42 0.38 0.50 0:41 0.42 0.47 0.38 0.34 0.46
0.55 0:35 0.44 0:48 0.38 0.38 0.38 0.41 0.40
0.50 0.43 0.37 0.42 0.37 0.40 0.48 0.35 0.28
0.62 0.43 0.45 0.44 0.36 0.45 0.27 0.31 0.46
0.38 0.44 0.35 0.41 0.43 0.53 0.45 0.34 0.41
0.34 0.34 0.45 040 0.35 0.45 0.57 0.39 0.50
0.45 0.50 0.46 0.51 0.28 0.37 0.37 0.67 0.48
0.42 0.33 0.46 0.45 0.30 0.38 0.42 0.34 0.33
0.33 0.47 0.30 0.41 0.38 0.45 0.40 0.44 0.40
0.31 0.32 0.59 0.45 0.32 0.33 0.38 0.49 0.36
0.42 0.32 0.33 0.38 0.38 0.31 0.51 0.36 0.36
0.37 0.37 0.35 0.31 0.36 0.41 0.42 0.34 0.49
0.30 0.39 0.39 0.47 0.40 0.37 0.34 0.47 0.31
0.42 0.44 0.36 0.36 0.45 0.32 0.32

Average 0.41

SD 0.07

Median 0.40
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0.39 0.25 0.32 0.29 0.27 0.29 0.36 0.32 0.33 0.20 0.28 0.30 0.35 0.28 0.29 0.34
0.27 0.41 0.36 0.21 0.29 0.34 0.40 0.27 0.29 0.29 0.33 0.28 0.31 0.33 0.28 0.33
0.38 0.28 0.26 0.30 0.30 0.30 0.34 0.27 0.37 0.28 0.45 0.27 0.42 0.34 0.32 0.19
0.37 0.30 0.25 0.33 0.34 028 0.36 0.32 0.24 0.26 0.31 0.27 0.24 0.25 0.30 0.41
0.28 0.22 0.29 0.29 0.29 0.24 0.28 0.27 0.26 0.25 0.27 0.35 0.28 0.42 0.24 0.37
0.34 0.24 0.27 0.33 01,515 0.30 0.34 0:38 0.26 0.25 0.25 0.27 0.31 0.34 0.33 0.40
0.32 0.29 0.27 0.30 0.29 0.30 0.32 0.27 0:35 0.39 0.33 0.25 0.24 0.32 0.40 0.38
0.34 0.30 0.40 0.40 0.40 0.40 0.34 0.36 0.27 0.31 0.34 0:32 0.29 0.32 0.33 0.37
0.42 0.33 0.31 0.24 0.42 0.46 0.8p 0.29 0.24 0.36 0.35 0.23 43.00 0.38 0.33 0.31
0.29 0.32 0.27 0.36 0.29 0.26 0.30 0.37 0.29 0.32 0.36 0.29 0.30 0.31 0.35 0.33
0.30 0.25 0.42 0.37 0.31 0.33 0.29 0.29 0.36 0.28 0.37 0:29 0.37 0.29 0.47 0.34
0.32 0.28 0.35 0.24 0.30 0.31 B $6 0.22 0.34 0.34 0.25 0.28 0.27 0.24 0.36 0.34
0.25 0.32 0.33 0.39 0.27 0.25 0733 0.35 0.25 0.22 0:26 022 0.32 0.36 0.36 0.37
0.31 0.29 0.33 0.28 0.28 0.36 0.26 0.30 0.27 0.24 0.30 0.23 0.27 0.33 0.29 0.44
0.26 0.22 0.37 0.28 0.28 0.33 0.36 0.36 0.24 0.25 0.32 0.27 0.27 0.24 0.32 0.26
0.32 0.27 0.28 0.33 0.27 0.24 0353 0.30 0.32 0.27 0.30 0.39 0.32 0.28 0.39 0.36
0.36 0.30 0.30 0.19 0.32 0.38 0.26 0.30 0.34 0.30 0.30 0.33 0.24 0.30 0.25 0.34
0.36 0.27 0.26 0.36 0.27 0.30 0.33 0:32 0.32 0.40 0.24 0.35 0.26 0.35 0.26 0.24
0.24 0.27 0.29 0.36 0.31 0.24 0.28 0.35 0.37 0.30 0.21 0.23 0.30 0.35 0.28 0.28
0.36 0.35 0.30 0.30 0.32 0.32 0.33 0.26 0.32 0.33 0.35 0.34 0.30 0.37 0.27 0.34
0.20 0.37 0.34 0.42 0.30 0.43 0.28 0.29 0.28 0.32 0.28 0.36 0.37 0.32 0.20 0.31
0.33 0.25 0.40 0.23 0.34 0.27 0.28 0.29 0.26 0.28 0.36 0.33 0.40 0.25 0.34 0.32

ve
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0.35 0.26 0.31 0.30 0.24 0.34 0.34 0.30 0.33 0.34 0.29 0.36 0.37 0.30 0.27 0.28
0.30 0.27 0.34 0.35 0.34 0.40 0.35 0.35 0.28 0.27 0.22 0.26 0.37 0.25 0.26 0.22
0.39 0.24 0.31 0.32 0.26 0.32 0.:30 0.35 0.35 0.22 0.32 0.41 0.26 0.27 0.33 0.22
0.25 0.20 0.30 0.26 0.19 0.34 0.39 0.25 0.33 0.33 0.33 0.31 0.31 0.29 0.34 0.33
0.24 0.23 0.33 0.35 0.28 0.30 0.30 0.30 0.35 0.42 0.28 0.24 0.37 0.24 0.33 0.30
0.29 0.30 0.27 0.46 0.33 0.31 0.35 0.30 0.32 0.27 0.33 0.38 0.40 0.30 0.27 0.26
0.31 0.27 0.28 0.29 0.24 0.28 0.27 0.28 0.27 0.31 0.30 0.22 0.23 0.31 0.26 0.18
0.32 0.22 0.35 0.25 0.38 0.32 0.34 0.30 0.26 0.37 0.31 0.26 0.30 0.26 0.30 0.28
0.31 0.26 0.22 0.37 0.32 0.24 0.29 0.27 0.24 0.35 0.32 0.27 0.34 0.40 0.33 0.26
0.27 0.29 0.32 0.33 0.37 0.21 0:29 0.33 0.35 0.23 0.36 0.27 0.42 0.29 0.30 0.35
0.22 0.33 0.34 0.27 0.27 0.36 0.31 0.24 0.30 0.21 0.22 0.30 0.30 0.32 0.36 0.33
0.24 0.40 0.27 0.31 0.32 0.25 0.38 0.39 0.37 0.21 0.34 0.34 0.30 0.35 0.31 0.55
0.25 0.28 0.28 0.33 0.34 0.31 €25 0.35 0.22 0.34 0.26 0:36 0.27 0.39 0.21 0.35
0.41 0.25 0.32 0.24 0.24 0.23 0.30 0:28 0.31 0.24 0.31 0.34 0.29 0.26 0.25 0.31
0.39 0.29 0.41 0.31 0.25 0.30 0.39 0.28 0.34 0.33 0.34 0.36 0.23 0.40 0.38 0.26
0.23 0.24 0.32 0.21 0.25 0.22 0.28 0.38 0.40 0.34 0.34 0.29 0.34 0.21 0.36 0.20
0.24 0.31 0.32 0.33 0.32 0.38 0.20 0.28 0.24 0) B15 0.38 0.26 0.29 0.35 0.31 0.32
0.33 0.41 0.35 0.31 0.26 0.26 0.38

Average 0.37

SD 1.70

Median 0.30

ge
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NANITTAUUNIN

o

UNUINABNIAAITELUAN  ANUIUAIUNA 1,138 Aan  Ieeuiiesail

1. AANRALTLUANNAULNNAFNEN A1 116 Aan  UutingIN 58.21 Ny

A15197 3.12 thuiniduniuaaseeniaassswannaulindduda (ranlvnjuazaanidn)

0.28 0.43 0.40 0.33
0.44 0.38 0.44 0.43
0.40 0.25 0.41 0.42
0.40 0.41 0.40 0.38
0.31 0.37 0.43 0.55
0.35 0.27 0.38 0.41
0.34 0.30 0.38 0.35
0.41 045 0.32 0.55
0.45 044 0.40 0.41
0.32 0.40 0.41 0.26
0.48 0.36 0.56 0.36
0.53 0.40 0.34 0.34
0.53 0.48 0.31 0.48
0.40 0:34 0.44 0.36
0.35 0.43 0.38 0.48
0.92 0.60 0.31 0.53
0.38 0.45 041 0.39
0.42 0.41 0.41 0.38
0.41 0.29 0.44 0.35
0.39 0.49 0.26 0 Sig
0.31 0.26 0.40 0.43
0.44 0.39 0.36 0.35
0.36 0.28 0.35 0.41
0.35 0.58 0.32 0.41
0.54 0.36 0.28 0.35
0.41 0.31 0.44 0.40
0.43 0.31 0.48 0.41
0.55 0.38 0.29 0.30
0.36 0.44 0.34 0.41
Average 0.40
SD 0.09
Median 0.40
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2. AanEadugrUaNNALLUNAANUUAN  A1U0L 368 AAN WNMINTIN 142.55 N5

m37199 3.13 thuiniduniuaasnaniaesuszannaulindwassludu (ranlvnjuazaanian)

0.41 0.39 0.28 0.32 0.33 0.33 0.48 0.33
0.37 0.41 0.28 0.37 0.44 0.41 0.45 0.31
0.44 0.30 0.36 0.38 0.27 0.32 0.34 0.41
0.42 0.55 0.35 0.24 0.27 0.32 0.39 0.36
0.35 0.34 0.30 0.38 0.51 0.43 0.37 0.32
0.36 0.57 0.36 0.39 0.43 0.31 0.32 0.33
0.32 0.36 0.37 0.47 0.39 0.45 0.26 0.42
0.31 0.26 0.30 0:26 0.29 0:39 0.32 0.19
0.35 0.34 0.34 0.44 0.32 0.41 0.25 0.33
0.36 0.36 0.31 043 0.34 0.26 0.45 0.39
0.41 0.39 0.29 0.40 0.30 0.26 0.24 0.39
0.60 0.39 0.39 0.29 0.44 0.38 0.33 0.32
0.39 0.33 0.33 0.49 0.51 0.49 0.41 0.37
0.40 0.32 0.33 0.41 0.25 0.28 0.43 0.42
0.47 0.36 0.35 0.34 0.39 0.39 0.23 0.36
0.39 0.38 0.33 0.33 0.34 0.40 0.35 0.41
0.42 0.44 0.26 0.28 0.37 0:38 0.32 0.27
0.38 0.37 0.24 0.38 0.40 0.32 0.34 0.33
0.37 0.42 0.31 0.42 0.48 0.34 0.27 0.34
0.42 0.28 0.28 0.18 0.26 0.41 0.32 0.32
0.29 0.45 0.29 0.34 0.48 0.34 0.33 0.23
0.41 0.37 0.33 0.26 0.45 0.41 0.57 0.33
0.45 0.33 0.35 0.49 0.33 0.33 0.47 0.22
0.44 0.40 0.37 0.49 0.37 0.39 0.29 0.29
0.41 0.45 0.61 0.41 0.39 0.35 0.26 0.37
0.37 0.38 0.42 0.34 0.29 0.42 0.40 0.37
0.44 0.32 0.39 0.38 0.33 0.34 0.22 0.43
0.38 0.39 0.31 0.43 0.48 0.26 0.40 0.32
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9199 3.13 (Aia) Wwiniduninaesnenidesssraunauln@massdudu (penlunyuas

ABNLAN)
0.34 0.41 0.33 0.22 0.36 0.34 0.26 0.31
0.50 0.35 0.33 0.24 0.35 0.16 0.36 0.39
0.33 0.43 0.31 0.37 0.24 0.37 0.27 0.33
0.42 0.39 0.29 0.37 0.40 0.39 0.39 0.46
0.39 0.28 0.37 0.22 0.41 0.32 0.39 0.39
0.30 0.30 0.26 0.34 0.51 0.40 0.23 0.34
0.35 0.45 0.31 0.29 0.49 0.39 0.34 0.34
0.33 0.30 0.39 0.40 0.33 0.36 0.35 0.29
0.32 0139 0.33 0:33 0.30 0.31 0.36 0.31
0.32 0.28 0.42 0.39 0:34 0.26 0.55 0.34
0.27 0.37 0.40 0.41 0.32 0.25 0.34 0.42
0.56 0.36 0.40 0.26 0.40 0.36 0.36 0.30
0.26 0.31 0.25 0.32 0.38 0.39 0.41 0.27
0.27 0.25 0.39 0.23 0.40 0.35 0.40 0.38
0.22 0.29 0.31 0.36 0.33 0.34 0.46 0.43
0.36 0.36 0.33 0.40 0.39 0.47 0.39 0.28
0.39 0.29 0.32 0.34 0.46 0.25 0.29 0.39
0.29 0.35 0.34 0.46 045 0:35 0.41 0.30
Average 0.36
SD 0.07
Median 0.35

3. AANEANUIZUANNALLNNAMABIAIIN AU 654 AN TNUTINTIN 219.53 NSy
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al ¥ o o X = A ! | @
M1 NN 3.14 m‘wuﬂLﬂummmmm@@\nmzmm@umﬂmmammw (ﬂ@ﬂlﬁﬂ;LL@tﬂ@ﬂL@ﬂ)

0.42 0.30 0.32 0.34 0.34 0.23 0.28 0.25 0.35
0.37 0.33 0.26 0.41 0.32 0.35 0.31 0.37 0.34
0.41 0.30 0.32 0.26 0.36 0.28 0.35 0.26 0.34
0.34 0.46 0.41 0.30 0.49 0.46 0.33 0.43 0.33
0.34 0.29 0.26 0.28 0.30 0.39 0.44 0.40 0.35
0.28 0.29 0.31 0.39 0.32 0.48 0.37 0.28 0.34
0.27 0.32 0.27 0.50 0.36 0.33 0.42 0.34 0.33
0.46 0.33 0.29 0.28 0135 0.44 0.29 0.46 0.38
0.37 0.37 0.22 0.33 0.34 0.29 0.42 0.34 0.35
0.53 0.29 0.41 0.19 0.34 0.46 0.44 0.37 0.31
0.46 0.41 0.32 0.48 0.34 0.32 0.37 0.35 0.30
0.44 0.37 0.32 0.34 0.25 0.42 0.48 0.42 0.28
0.35 36.00 0.29 0.28 0.24 0.32 0.26 0.42 0.26
0.39 0.29 0.26 0.40 0.33 0.31 0.20 0.39 0.35
0.34 0.37 0.29 0.43 0.24 0.33 0.33 0.45 0.25
0.39 0.40 0.43 0.33 0.28 0.37 0.38 0.28 0.53
0.51 0.44 0425 0.37 0.25 0.29 0.38 0.31 0.35
0.29 0.31 0.21 0.30 0.47 0.36 0.33 0.34 0.35
0.36 0.42 0.26 0.34 0.27 0.34 0:27 0.28 0.59
0.42 0.37 0.25 0.41 0.24 0.30 0.37 0.36 0.21
0.30 0.35 0:31 0.29 0.29 0.48 0.50 0.28 0.38
0.39 0.30 0.22 0.39 0.26 0.46 0.26 0.48 0.37
0.33 0.39 0.26 0.33 0.40 0.34 0.25 0.34 0.38
0.34 0.38 0.32 0.47 0.26 0.46 0.45 0.30 0.32
0.50 0.37 0.34 0.25 0.24 0.31 0.32 0.27 0.30
0.33 0.26 0.34 0.40 0.35 0.40 0.42 0.27 0.37
0.30 0.30 0.32 0.34 0.32 0.33 0.41 0.39 0.28
0.44 0.42 0.25 0.45 0.31 0.26 0.34 0.51 0.38
0.31 0.27 0.36 0.29 0.30 0.36 0.28 0.35 0.30
0.24 0.36 0.41 0.29 0.40 0.42 0.36 0.39 0.40
0.24 0.32 0.32 0.35 0.37 0.33 0.32 0.32 0.25
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=i ' S o o X = A ] |
AN5199 3.14 (ia) Wudniunfuasseeniaasuszrennaulnawansadng (ranlunjuay

ABNLAN)
0.28 0.31 0.36 0.33 0.31 0.27 0.46 0.51 0.27
0.29 0.29 0.28 0.28 0.32 0.35 0.25 0.37 0.39
0.35 0.29 0.35 0.39 0.44 0.24 0.28 0.37 0.31
0.28 0.22 0.41 0.36 0.37 0.41 0.33 0.33 0.29
0.22 0.30 0.28 0.25 0.30 0.43 0.23 0.48 0.33
0.48 0.28 0.29 0.36 0.28 0.35 0.34 0.30 0.26
0.27 0.32 0.63 0.6 0.55 0.55 0.63 0.32 0.25
0.33 0.61 0:62 0.61 0.64 0.65 0.66 0.52 0.65
0.31 0.27 0.40 0.46 0:41 0.44 0.24 0.61 0.62
0.38 0.28 0.31 0.30 0.29 0.34 0.25 0.67 0.69
0.51 0.34 0.34 0.48 0.39 0:33 0.32 0.65 0.61
0.29 0.36 0.33 0.34 0.48 0.41 0.34 0.62 0.71
0.4 0.43 0.34 0.43 0.35 0.37 0.29 0.60 0.56
0.35 0.34 0.43 0.31 053 0.35 0.23 0.67 0.65
0.53 0.56 0.41 0.61 0.34 0.44 0.27 0.59 0.63
0.29 0.33 0.32 0.28 0.36 0.45 0.33 0.67 0.71
0.41 0.49 0.33 0.52 0.35 0.26 0,17 0.61 0.77
0.31 0.40 0.34 0126 0.28 0.34 0.21 0.62 0.69
0.30 0.36 0.38 0.37 0.37 0.33 0.35 0.59 0.61
0.32 0.49 0:29 0.35 0.41 0.36 0.52 0.63 0.76
0.52 0.38 0.47 0.37 0.33 0.48 0.30 0.59 0.64
0.31 0.24 0.40 0.36 0.37 0.32 0.36 0.60 0.63
0.52 0.28 0.29 0.30 0.43 0.41 0.34 0.67 0.64
0.35 0.27 0.30 0.26 0.41 0.29 0.35 0.71 0.67
0.42 0.37 0.34 0.40 0.29 0.45 0.30 0.56 0.60
0.33 0.28 0.31 0.46 0.34 0.32 0.29 0.55 0.64
0.38 0.39 0.46 0.25 0.33 0.37 0.34 0.72 0.63
0.12 0.50 0.38 0.27 0.35 0.29 073 0.73 0.78
0.46 0.32 0.40 0.32 0.33 0.48 0.50 0.63 0.64
0.35 0.46 0.34 0.41 0.25 0.35 0.56 0.71 0.58
0.31 0.34 0.36 0.43 0.39 0.43 0.46 0.61 0.66
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m919% 3.14 (Aa) duindunfureseenipesutzvannaudindwaesadn (aanlvnjuas

ARNLAN)

0.32 0.26 0.37 0.55 0.36 0.43 0.49 056 | 075
0.52 0.44 0.40 0.42 0.53 0.40 0.55 067 | 067
0.34 0.39 0.31 0.34 0.36 0.13 0.44 060 | 062
0.58 0.31 0.34 0.26 0.41 0.22 0.40 058 | 064
0.28 0.37 0.37 0.18 0.46 062 | 060
0.40 0.33 0.47 068 | 0.70
0.24 0.4 0.58 076 | 069
0.26 0.61 0.47
0.60 080 | 063
0.67 065 | 076
0.6 :

0.45

1.40

0.35
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a S v o X = Ny v | @
157199 3.15 Wninidunfueesnantaadiasrannaulnadduiu (ﬂ@ﬂiﬂmLL@gﬂ‘ﬂﬂL@ﬂ)

0.37 0.25 0.37 0.49 0.36 0.42
0.46 0.34 0.58 0.33 0.36 0.34
0.47 0.82 0.38 0.43 0.58 0.40
0.41 0.67 0.34 0.41 0.57 0.33
0.36 0.67 0.44 0.37 0.36 0.35
0.52 0.78 0.33 0.45 0.45 0.34
0.29 0.76 0.40 0.36 0.35 0.42
0.36 0.78 0.45 0.26 0.34 0.47
0.43 0.67 0.40 0.37 0.40 0.37
0.37 0.74 0.55 0.31 0.28 0.41
0.50 0.86 0.35 0.45 0.36 0.38
0.42 0.71 0.32 0.44 0.28 0.46
0.37 0.81 0:38 0.33 0.32 0.38
0.44 0.61 0.34 0.30 0.42 0.37
0.42 0.30 0.36 0.39 0.42 0.25
0.47 0.37 0.31 0.36 0.41 0.33
0.47 0.38 0.28 0.34 0.32 0.32
0.34 029 0.34 0.33 0.35 0.31
0.32 0.35 0.34 0.33 0.49 0.38
0.24 £e37 0.28 0.29 0.26 0.38
0:30 0.29 0.34 0.38 0.32 0.40
0.31 0.33 0.27 0.44 0.38 0.39
0.44 0.28 0.36 0.24 0.41 0.25
0.46 0.42 0.26 0.28 0.32 0.35
0.35 0.29 0.48 0.25 0.26 0.30
0.29 0.45 0.37 0.52 0.36 0.54
0.36 0.37 0.38 0.42 0.29 0.30
0.29 0.29 0.40 0.23 0.30 0.33
0.36 0.37 0.30 0.27 0.38 0.24
0.46 0.32 0.23 0.36 0.35 0.30
0.46 0.42 0.45 0.41 0.32 0.24
0.34 0.28 0.39 0.66 0.31 0.30
0.40 0.49 0.48 0.40 0.26 0.27
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9199 3.15 (Aa) Wwindunfuaesnenipeswterennauinddudu (ranlunjuazaanian)

0.37 0.29 0.35 0.33 0.40 0.35
0.35 0.34 0.30 0.33 0.60 0.36
0.32 0.43 0.33 0.35 0.48 0.36
0.37 0.33 0.42 0.38 0.31 0.41
0.35 0.37 0.27 0.40 0.34 0.26
0.35 0.28 0.37 0.28 0.27 0.46
0.44 0.26 0.42
0.33 0.44

0.37

0.30
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;19199 3.16  Lniniduniurespaniaasugzannaulndmansludn (ﬁ‘ﬂﬂlﬂﬂgLL@tﬂ@ﬂL@ﬂ)

0.32 0.46 0.26 0.34 0.39 0.41
0.35 0.38 0.27 0.25 0.29 0.41
0.33 0.37 0.35 0.31 0.43 0.37
0.37 0.25 0.34 0.34 0.33 0.32
0.35 0.32 0.32 0.33 0.51 0.29
0.29 0.52 0.29 0.33 0.22 0.31
0.39 0.27 0.27 0.45 0.35 0.35
0.42 0.26 0.36 0.34 0.27 0.38
0.39 0.27 0.29 0.41 0.38 0.30
0.37 0.30 0.36 0.27 0.31 0.30
0.39 0.28 0.42 0.29 0.32 0.33
0.45 0.31 0.40 0.40 0.38 0.44
029 0.36 0.35 0.41 0.34 0.36
0.32 0.31 035 0.35 0.27 0.34
0.22 0.30 0.31 0137 0.35 031
0.27 0.45 0.38 0.29 0.36 0.42
0.24 0.46 0.32 0.34 0.40 0.36
0.36 0.29 26.00 0.29 0.28 0.31
0.27 0.36 OF37 0.27 0.47 0.33
0.44 0.40 0.35 0.23 0.35 0.34
0.32 0.29 0:27 0.29 0.27 0.28
0.31 0.23 0.39 0.33 0.29 0.25
0.30 0.40 0.36 0.22 0.39 0.34
0.36 0.32 0.42 0.31 0.33 0.32
0.27 0.42 0.27 0.34 0.34 0.39
0.35 0.30 0.32 0.28 0.41 0.25
0.25 0.32 0.29 0.45 0.36 0.22
0.41 0.35 0.23 0.33 0.44 0.33
0.28 0.35 0.25 0.23 0.30 0.25
0.30 0.25 0.42 0.38 0.42 0.20
0.34 0.31 0.27 0.31 0.28 0.36
0.33 0.26 0.30 0.30 0.37 0.34
0.28 0.40 0.34 0.35 0.31 0.33
0.40 0.23 0.42 0.30 0.44 0.34
0.37 0.32 0.25 0.41 0.29 0.31
0.28 0.44 0.38 0.33 0.39 0.32
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AN519N 3.16 (Aia) Wwninduniuresnen@assrannatlndmassudy

(ranvnyuazaanian)

L0RST LN0

0.42 0.36 0.41 0.42 0.35 0.28
0.30 0.33 0.37 0.30 0.31 0.24
0.26 0.41 0.36 0.37 0.32 0.41
0.27 0.48 0.39 0.58 0.31 0.29
0.30 0.24 0.37 0.39 0.28 0.32
0.40 ‘
e
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Abstract

The effects of fertilizer and watering on flowering of Dendrobium scabrilingue
Lindl were studied for off season, flower forcing. Two similar experiments were
conducted atthe Department of Horticulture, Faculty of Agricultural Production, Maejo
University .and Ban Num Kud Tumbol HueyPa Amphur Mueng, MaeHongSorn during
October 2008 - March 2010. A Completely Randomized Design with 4 treatments and
50 replications was used for each experiment. Treatments were 1) 21-21-21, 2) 10-52-
10+1 week off water, 3) 1 week off water + 10-52-10 and 4) 10-52-10.

Results showed that the 1 week off water + 10-562-10 treatment gave the highest
percentage of flower bud appearance (98%).in both experiments. Flowers per plant and
time to bud appearance significantly  higher and faster when compared with the
21-21-21 treatment in the experiment at Maejo. Forsexperiment at MaeHongSomn, no
significant differences among treatmentsiwere recorded. Flower development assessment
showed that flower length continuously increasing after appeared and reached the
maximum at 59-77 days. Flower width increased slowly during 14-56 days and rapidly
bigger during flower bud opening at 70-77 days. Rapid decreased in flower size
occurred after 95 days when flower senescence.

Differences in flower sizes and characteristics were identified. Big flower size
(3-5 centimeters) compared to normal flower size (2-3 centimeters) was recorded.
Flower morphology was also described. All flower type could be used for essence

extraction but plant selection was needed for pot plant production.
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997 WL UAINNILIgNIERs Phytophthora sp iluszaiziaan 30 41 nlefifusinisiialn
29INNNIINITNINAABIH AN IANFAUL NHTHA Ay EansaifweFaunauiy
ac = all M v dgll dl 1 ac dl A = 1
nssndanismaseBauisunldlilgniae Geazwudn nesNdsnmaaesi 21 Ae AN

< o

v % 1
a13 metalaxyl 40 NFNAN 20 @ps neudgniae 24 dalusuazanniunn 3 4 Nidesidu

nafinlaatiaaigainiu 74.00

ABSTRACT

Based on-the collected bacterial contaminants in the culture medium, 54
bacterial isolates were- identified. When efficacy tests of these bacteria to inhibit the
growth of Phytophthora sp were conducted in the laboratory,results showed that at 7
days after inoculation of the 54 bacterial isolates with Phytophthora sp, inhibition
percentage, of bacteria to Phytophthora sp growth had highly significantly different.
Isolate 34 of bacteria gave the highest percentage of inhibition, which was equal to
45.40. Inhibition characteristics consisted of antibiosis indicated that inhibition zone was
highly significantly different. Bacterial isolate 34 gave the highest inhibition zone, which
was equalto 1.50 cm.

In addition, efficacy tests of antagonistic bacteria to control black rot disease in
Aung Sae orchid caused by Phytophthora-sp were also conducted and compared to
the use of Bacillus subtilis, Trichoderma sp bioproducts and fungicides. Results
revealed that 30 days after inoculation with Phytophthora sp , percentage of infection in
all treatments were highly significantly different when compared to the control treatment.
and results showed that treatment 21 when sprayed with metalaxyl 40 gram per 20 litres
of water 24 hours before inoculation and sprayed 3 days interval, gave the lowest

percentage of infection, which was equal to 74.00.
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| p a X = v . X
N394BNN3NAABITN 1 AN supernatant 1< TguuAN e lalHiani 34 navilgnide
Phytophthora sp 24 Falia Laz@anundiuilunan 7 5u
Ao ~ €L 4 X ~1 4 P . X
N3IINADNAIVAABIN 2 RAVIU supernatant It auLANGE Lo a7 34 navuilgnite
Phytophthora sp 24 F2:3 kaz@aANW N 3 31
P = = X = = P . X
N331ABNINAABIN 3 RANU supernatant 1o TiaLIANGEE o lhianyl 35 naulgnite
Phytophthora sp 24 11313 uazannuynduilunan 7 5u
aal dl al 1 d” al a dl 1 d”
NITHATNINARDIN 4 BANY supematant 1aviTanLAN e laTHiany 35 naulgniaa
Phytophthora sp 24 Fa133 LazRANUN 3 41
aal dl al 1 dal al al dl 1 5
NITNATNIINARDIN 5 BANY supematant 1evimanLAN e laTHiany 48 naulgniae
Phytophthora sp 24 Fa133 uazanuynduiuna 7 4u
aal dl al 1 dal al al dl 1 5
NITNATNIINARDIN 6 BANY supematant 1aiTmaLLAN e laTHiany 48 naulgniae

Phytophthora sp 24 F23 LazaANWyN 3 41
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aa . o X ~ A ~ o
N3TNRBN1INAAEST 7 BAWYW  supernatant IavimauLAiizelalniani 34 uasilgn
@8 Phytophthora sp 24 F213 uazaanuynduunan 7 5u
aal dl a 1 d91 al a dl o
N3TNIDBNINAAEST 8 AAWU  supernatant AaLTaLLAT e lalaany 34 udsilgn
T8 Phytophthora sp 24 FTx4 uaz@anuyn 3 5u
aal dl al 1 d91 al a dl o
N3TNIDBNINAAET 9 AAWU  supernatant ABNLTALLAT e lalaany 35 udslgn
8 Phytophthora sp 24 G219 uaz@anuynduunan 7 5u
aca Qi a 1 él a a Qi o
N791ABN1INAABST 10 AN supematant 1a3dauLLARFalaTdiany 35 udalgn
1@ Phytophthore.sp 24 Tl Lazannuyn 3 41
aal = - | X P ~ o
nN39495019MAREY 11 BANW  supeinatant 18 yaBULATIGE lalmiany 48 ndsign
{9 Phytophthora sp 24 Fakid ey niwiuna 7 41
== - L9/, X 7 ~ o
N394ABNIINARDT 12 BANY  supernatant IasTaunaTEe lalmany 48 ndsilgn
18 Phytophthora sp 24 Falx Wazaaiumn 3 i
NIFNATNNIVAADIT 13 RONUTWITWAT Bacillus subtilis ieuLlgmaia, Phytophthora sp
24:40 1349 wazannunn gl 7 94
NITHABNINARBIN 14 RAWWTIADIA Bacillus subtilis nevllgniaie Phytophthora sp
24 Gl WasRaAWWN 3 Ju
NTTHABNTY ARBT A5 BANUTIATU Bacillus subtilis vASLIgnia Phytophthora sp
24 4918 uazRanundwiliuaan 7 34
N33URBNNINAABIT 16 2ANUTS W Bacillus subtilis WastigniTa Phytophthora sp
24 F3139 uazRANWNN 3 1
N33NIBNNIMAABIT 17 RAVWTAS I Trichoderma sp nautlgnidia Phytophthora sp
24 dalusuazannuyniuunan 7 i
NIFNIBNNINAADIN 18 BANWTIOUI Trichoderma sp neutlgnidia Phytophthora sp
24 Faluauazannumn 3 Ju
NITNATNINARDIN 19 AANWTTU Trichoderma sp nasLgnitia Phytophthora sp
24 Fluauazaanuyndutlunan 7 4u
NITNATNINARDIN 20 BANWTTUN Trichoderma sp navLgnitia Phytophthora sp

24 F0TNuarRANWYN 3 T1
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nasadan1smaaesii 21 3anuans metalaxyl 40 nFuAin 20 @nms ﬂ'ﬂuﬂqﬂl,%@
Phytophthora sp 24 %Tmm:ﬁmw’unﬂ 39U

NITNATNIMARDST 22 RANuANT metalaxyl 40 niNAN 20 @AM wAsdgnide
Phytophthora sp 24 %Tmmz"ﬂmw’unﬂ 3 qu

NITNAENIMAGEST 23 AANWANS metalaxyl 40 nSiAi 20 A N 3 U m"qﬁg}m%@
Phytophthora sp

nenAENIIMAResTl 24 Anviudas-metalaxyl 40 N3N 20 AR NN 7 U Mﬁqﬂqméﬁﬂ
Phytophthora sp

N95UARNAIMNAARST 25 Dositive- control ﬂzﬂgm%'a Phytophthora sp Iagldfinng

ALANTEA

N9INABNITNARNL ST 26 negative control AANUAILUINAINEHINTE

[ %

vuvindaya - alefiiuduesmaiialin Inaiinslincuninitiae
dgj ¥ o dy dl ol [ 22
1 = @090 ldnvinaaenui uua sansu
2 = e AW luUar a6 1-20 Wesidus

< &

3 = @A NLN luka T aNFw 21-40 Wafidus
4 = |\ Ta3 NN U1 LAz A5 41-60 Wasiaus
5= TandanianaNunluLasan sl 61-80 wiafids

6 = M3 11NN A NLN T e AN 81-100 IlafiFusiazni lsidumne
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NANITNANRY
1. ASuaNL@asT Phytophthora sp #wnlsALiniInlduaInaaelad

ﬁ’l o i %4 Dd‘ 1 k4 é’
@’Wﬂﬂ’]ﬁ‘LLElﬂLmﬂﬁ"]@’mﬁlﬂ’ﬂﬁl’mﬂﬂ\‘mﬂ%ﬂiﬁ\mLﬂuI‘J‘ﬂLu’]L?J’]iﬁ@’]N’]ﬁ‘DLL‘EIﬂLT’ﬂ?’]

Phytophthora sp I¢ 1 lalgian (nnd 1)

NNA 1 AnEEaa9@nT Phytophthora sp
A. anuuzi&ulevasidas Phytophthora sp LW IMIsIALSIEIAANE 7 91

B. ansueallasusaRanaediiasa Phytophthora sp (NNANASLENE 400 Lvin)

2. MsAnEMEVARaANNaIsluMsTals A Tins @ Als AL [daa
naaglalidasutznan (Pathogenicity test)
mnm??imzmmwmaﬂummmmm’mmiﬁﬂimmmL%fﬂ_m Phytophthora sp W41
o Phytophthora sp mmmﬁﬂmuLmzﬁuné’qaiﬁ@”@mﬁﬁw@uLﬁmimvl,c?f 100 Lilafifus

A isundns ldaesuwizareuasnd silaniae Wisceaan 14 94 (0w 2)

AINA 2 ANHUTTIIFUBIUTENONNAINTUGNITEI Phytophthora sp Nazaizinanmngriv
A : fiundneldiaeuneranndsnisilgniaas Phytophthora sp tluan 3 Ju

B : siundnelliDasuarnanndsnisigniiasn Phytophthora sp 1lunan 14 4
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WHakeNmanal (reisolation) hAZNIN1TANMUNLEAT N A NTOREN AN 1FNAD
QaN3IAL WU AINNTOUNITETY Phytophthora sp nAUlRA UL 7 Talaan uazien

Trichoderma sp A uau 1 lalban (M13199 1)

A9199 1 NFUENIANAUANAIRENIFURe LTz MaNNgNTasN Phytophthora sp

padigluiaaudsnilgnida \dasuanle

1 Phytophthora sp
Trichoderma sp
Phytophthora sp
Phytophthora sp
Phytophthora sp
Phytophthora sp
Phytophthora sp

GOIAN O " OIEESS) TCORE N\

Phytophthora sp

= a o al o o &
3. ﬂ']’iﬁﬂ‘l:l"]ﬂ']‘i‘ﬂ‘ig LHUAINNLFEI NS Lu@ﬂqqﬂiﬁ‘ﬂm'ﬂﬂﬂ@']ﬂ‘l&l Laadtdsyiad

=S a al dl % U dy
qannA9AN=NAssziduAMudaneiesanlsnae snaegldiaecusz ey Iae
n19UgniiegT < Phytophthora sp. 3441113012 WIAAAINULIITaSIsANINTIgA WUdN

=

wefidusinisnaaagaesi@iasi Phytophthora spaisasiuwas lundaeldiaesutznanasy
2% A -y ¥ g ce e

WnTnEes] (nawi_8) Tasmudandsaannasdgnimasiiuiaad 3 41 wlefifiuinisminane
Winfu 18.33 91 7 Jullesdusdnisninanswinfiu 65.83 #11 dullafidusnisninanawindu
89.17 waxi 15 1 WLl afifuAn1aNIaTWIATL 100 d9n1lEFundae laiaaslazas

(NN 4)
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100.00
100 8917 »
@
&
2 80 65.63
& /
b
S 80
=
eg / i@ g @
- 40 ——wlafEuamsniane
i 13V
= 20 >
0 T [ T 1
3 7 11 15

hd e )
oAnuILa

NNA 4 ANHUTTIFUBIUTENONUAINTUQNITAI Phytophthora sp Nazaizinansngriv

%

gundqelfinasuaznaundinisilgnimas Phytophthora sp \uaan 3 4

>

¥
o A

undnelliDasuaranndsnisilgnidas Phytophthora sp Lluan 7 4

©

v 1

- fundaeldipesunerenndainsilgnidias Phytophthora sp tluaan 11 4u

o O

 fiundaelliaeunenanndsnisilgniias Phytophthora sp wlunan 15 Ju
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4. mswaniasuaiizadjiindangmwianany

[~3 o 1 d’l a A dy dal dal dl
’Q’]ﬂﬂ’]ﬁ‘LﬂﬁJﬁlQ’ﬂﬁl’NL“ﬁ’aLLUﬂV}L?f;l'al’mﬂ’]’é‘ﬂul,ﬂ'auuu@’mqﬂ@mLT@?’W (NN 5)
X Aa Wy ° a = - 1 Aa Ay
@’]NqTﬂLLﬂﬂLTﬂLLUﬂV]L?ﬂllmvmﬂmﬁ@ququ 54 ll‘ﬂI‘]]LﬂV] ([51’13"1\11/1 2) 6ﬂ\1@$LﬂUL°]]‘ﬂLLUﬂV]L?EW]‘lm

v ¥

Tuawnguds NA d it ldneseudsz@nsninlunisdudaninasnyaesiaas Phytophthora sp

sl
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¥ 1

a ! ° X A A Y o \ X = A
F1519N 2 (ﬂ’ﬂ) 'ﬁ’]lé';l&%%L@WﬂﬂdL‘ﬁﬂLL‘].Iﬂ‘V]L?EWILLﬂﬂ1ﬂ@Wﬂ[§1’J@ﬂ’]ﬂ@ﬂﬂﬂﬁ‘L@HﬂLﬁﬂiﬁm\l

Anstuilan

Y ' & & ala = ° & o a a @
AAIBENBATINITIAEN L‘ﬂﬂ?’]ﬂ“ﬂ"l‘a‘ﬂﬂl,ﬂ'ﬂu FMUIULTALLU ﬂVIL‘iﬂ‘VlLLElﬂ‘lﬂ

14 2
15
16
17
18
19
20

N w N D

—

21

EOR \EOREADS

22

CRPEN 54

5. manadauilszansmwaasidauuaitdeil)inuninalunisguganisiasyuas
\d8351 Phytophthora sp Tusasuanng
AN L Tawl AT FaeanNaiken lua 1 n1amnde uilsz@niaan lunisaud
= til dy dgj a A 1 ¢ﬂl o [
NN3LA3EYIBANIEINGT Phytophthora “sp LIBOWNLIALIAN. A.La.  WLI 3 Tundenisign

dauunnEelalmansiag MauALEas Phytophthora 'sp slafiFusnastianisiaseyves

I
o °0 o Aa

aULAT T NRKNARAAT  Phytophthora ~sp NANEIANANARBENNT e ATy S eain

)}

o

a o= | g A p - = o o a \
(M990 3) BINLIAD LT@LLU@WL?HDLQIG]]L@VW] 27 3~|Lﬂﬂ?Leﬁumﬂ'\?ﬂUﬂQﬂ’]?L@?quﬂV}@ﬁL'VI"]ﬂ

4 q

=

'
=X A &

44 53 se9a9n1 laun ianuanEelaliani 10, 26,33, 28 wazlalaian 48 daiilafifus

nsdfuganngiastysialas Phytophthora sp WNNL 40.99, 33.15, 28.88, 28.24 uaz 27.57

o o o

ANNASU ANusudanuan Gy lalaiann 37, 41, 45, 47, 49 uazlalaany 50 luwu

v
o

wWafidusnnsdudaniasoysiaiam Phytophthora sp (N 6)
a a i a a 1 dld 1 a
anmanadeuls@nininsesdewuaiiselelaiansne NRuasanisaTyy

W8I0 Phytophthora  sp WaRa1uIANE1NNT0 lN198 LN TIAs U LULNTAF9

¥
=S

a19UfjAauz (antibiosis) TeazdunmwinyFinasla (inhibition zone) MinauNTaLlAlatizes

v
=

d’l a a 1 o dgj a al ] | [ | o
PIRTILASHLANLIE WLIN M@Qﬂﬂﬁ‘ﬂ@ﬂlfﬁﬂLLUﬂVlLﬁ‘EIVLﬂI“ﬁL@VW]’N”I fufuEaT U 39U

v 1 1
AUNANTaNLT ANt ugeilanuLAnA w1 Nl A Aty BeanealA (19199 3)
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=< 1 a A = - o a o o o = Ve
TaznusaanuanEalalaany 48 Annundneaessomaieansdudauniigainty
225 [uRINAT sagaann loun wanueiFelalaiany 35, 34, 39, 40 uazlalaand 17
FANnI9ra9LFianaFeasdusavingu 2.07, 2.05, 1.92, 1.82 WAY 1.80 TURNAT

ANNANSL (WA 6)

A15199 3 Usz@nsnanaedauuanrelalaansdne) ARNasen191A3 1891709

Phytophthora sp nasannstgnisiauuaizeiiung 3 5u

S @ o o & a o a 14 v o
VLQIGIIL‘Z‘]‘V]‘IIEN Lﬂ@‘iL“ﬂuﬁlﬂ']‘iil‘UENﬂ']‘iL@imv AAINNNINNUBDILFTLIUATINANT LN (TN.)

wuANGe
1 19.39cdefgh 1.35bcdefghijkim
2 25.47bcdef 0.67mn
3 18.95cdefgh 1.42bcdefghijkl
4 26.56bcde 0.40n
8 26.02bcdef 0.37n
6 22.24cdefg 1.25cdefghijkim
7 22.39cdefg 1.55abcdefghi
8 15.80cdefghij 1.55abcdefghi
9 8.11fghijkim 1.50bcdefghij
10 40.99ab 0.82ijkimn
11 23.42cdef 1.05efghijklmn
12 15.03cdefghijk 1.385bcdefghijkim
13 20.09cdefg 1.40bcdefghijkl
14 13.93defghijkl 1.15defghijklm
15 14.27defghijkl 1.42bcdefghijkl
16 18.06cdefgh 1.75abcdef
17 10.81defghijkim 1.80abcde
18 18.12cdefgh 1.47bcdefghij
19 12.95defghijkl 1.37bcdefghijkim
20 10.05efghijkim 1.37bcdefghijkim
21 19.08cdefgh 1.37bcdefghijkim
22 18.82cdefgh 1.67abcdefg
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a 1 a a dg/ a A ] dld ] a dg/
A15190 3 (AR) ﬂizﬂﬂﬁﬂWWﬂﬂﬂLm@LLUﬂV}L?EILLﬂIsﬁL@V]WN”I NHNAFRBNITERTYUBNLTRT

Phytophthora sp n&sannisignidauuanGeiflungan 3 du

laldianaas  wasidudnisduganisiad  ANNdNIRILIIMEs R TS uEa(TN.)

wuANGE
23 7.87fghijkim 1.32bcdefghijkim
24 20.46cdefg 1.77abcdef
25 17.35cdefgh 1.02fghijkimn
26 33.16abc 0.77jklmn
27 44.53a 0.62mn
28 28.26bcde 0.67Imn
29 18.81cdefgh 1.55abcdefghi
30 16.20cdefghi 1.22cdefghijkim
31 22.43cdefg 1.42bcdefghijkl
33 28.88bcd 0.70klmn
34 22.07cdefg 2.05ab
B9 24.30bcdef 2.07ab
36 10.46efghijkim 1.75abcdef
37 -5.21m 1.27cdefghijklm
38 4.62ghijkim 1.32bcdefghijkim
39 23.96bcdef 1.92abc
40 24.13bcdef 1.82abcd
41 -5.66m 1.32bcdefghijkim
42 25.69bcdef 0.95ghijkimn
43 1.74hijkim 1.45bcdefghijk
44 10.73defghijkim 1.05efghijklmn
45 -1.35ijkim 1.60abcdefgh
46 19.26cdefgh 0.97ghijkimn
47 -1.84jklm 1.40bcdefghijkl
48 27.58bcde 2.25a
49 -1.97kim 1.27cdefghijklm
50 -3.22Im 1.37bcdefghijkim
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i 4

A19199 3 (sia) UssAnininaeadewuaiizelalaansne Nlnasen1sa3o1e9i1e9

Phytophthora sp nasainnislgnisiauuaiGailungn 3 5u

laldianaas  wasidudnisduganisiad  ANNdNIRILIIMEs R TS uEa(TN.)

LUATILSY
51 18.06cdefgh 0.85hijklmn
52 13.96defghijkl 1.27cdefghijkim
53 20.31cdefg 1.60abcdefgh
54 1.37bodefghijkim

a

WHELUB): 3 Ldmiauri g uuANANTuaringle B9 A RRN Iz AUAINTaNY

NINN 6 ANBUSNITEITIYUBAILTRTN Phytophthora sp WALAENTINNULTBLLIAN L?ﬂi’ﬂteﬁlaﬂﬂ
\ X X aa A o X A A
[5]']\1"] Uu’ﬂqﬁqﬁ‘l,@ﬂﬂLT@W.@.L@.IﬂﬂQﬁ Dual culture test M@Qﬂq?ﬂQﬂLﬁ@LLUﬂWﬁﬂw

39U

til ' ¥ A ds’ a a a Ly ] A
UNIELUL: LTBTY Phytophthora sp BYNINTEND LL’Z‘]?JL‘ﬂ’ﬂLLUﬂWL?ﬂﬂ{]ﬂﬂH’ﬂ%Vﬂ\‘i‘m’mﬂ
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al 1 o a é’ nﬂl é’ ] o é’ a a
NINN 6 (AB) ANBUZNITARTIYLANLTRIN  Phytophthora  sp WALAENTINNLLTIALLANLIE

lTalmiansine uuwemnsaeaimed.f.1e.1ne48 Dual culture test wdanIsLgn
& aa oA o
. LIALUANLIEN 3 9L .
WNRWB): 1T837 Phytophthora sp agnetneiie uazieuueiimadindegmisanie
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annaneaeutlszdnininaesdenuniize lalaansiie lunisdudanisasgyves

& Y X aa | o & e
WiaeN Phytophthora sp UURTUNTLARENLTAN.A.LA. WL ﬁ@ﬂﬂ’]ﬁ‘ﬂ@ﬂm'mmﬂVlLﬁ‘?;IllﬂISﬁLZW]

FNS°T fauiLLTERTY  Phytophthora sp tfwaan 5 du ilefidusnisdudanisiayang

% '
! I~ @ 0 o Aa

£3 1
\TauLAN TN UnafRaia  Phytophthora sp NANUANATuateldadAyEmeanis

¥ 1
= a = 1o

dl dl 1 = ai = & @ & o il/ a
(N3N 4) TINLIN dauuanFelaliany 48 Nidefidusnisdudanisiasoyuniniaaminiu

B4 q

4 1
A

39.37 sa9aannlaun m@anuanzelalaan 40, 34, 35, 26 uazlalaiann 27 dadlafifust

nMedfudannTIastysalas Phytophthora-sp-infiu 38.63, 36.96, 36.92, 36.16 LA 35.23

v
o o [ I~

ANANGY AnsuiTenuan@alalaanh 37, 41,245, 47 wazlalaiani 50 lunwuilafidus

v ¥
o a 1

nM9dugl NNl aYAeEagY Phytophthora sp (AWA 7)
a a dgll a a 1 nﬂld 1 a
@Wﬂﬂ’]?V]ﬂ@ﬂUﬂ?Z@V]ﬁﬂ’]‘WﬂJ@ﬂLsﬁﬂLL‘l.IﬁV]L?EIll@IGﬁL@VIﬁ]’N"l NHNAFBNITLATEY
10917051 Phytophthora  sp HafanIANa1N190 lUAsELENnITas LU LN13859
ad zﬂl o/ =3 a dl a é/ dl = g a al 1
ZQ']?‘IJQTQ‘WJ‘*I]\?’QZ:ZQ\TLﬂﬁlLMHU?L’JE‘IAI@V]Lﬂ@ﬂu%ﬂ@UIﬁI@uﬁlﬂﬂL°]]®§"]LL@§5LL‘1_Iﬂ‘V]L?EI WL
o d’/ = A 1 1 o d’l’ | o 4 a
ﬂ@\‘]ﬂ’]?ﬂQﬂLﬂ@LLUﬂVIL?EIVLﬂI"ﬁL@VW]Wfl"l FINNLLTANLITUAN 5 U AINATNTRILTLIO

o >3

a5 98138 A LANFN ARt AT A1 ATYEaNI19aD R (A19997 4) Taaznuan
j = d‘ = v = U o Z’/ dl 1 o

e uuAEalaliani 48 4ANNF19989UTL9MAT 198N 9T UHNNANNGALYIN L 1.95
ITURAINAT 99898 LA LN imaus aniEe lalaand 34, 35, 40, 24 uazlalalan® 9 HANNA19
URILFLAI MRS LENWINTUA.75, 1.67, 1.50, 1.27 WAz 1.27 FIURANAIAINAAL 15
danuan@alalaann 4, 5 2527 uazlaldani 28 ldwuiFanisaiiaanssudy

(NWA 7)

a a a A’ a A 1 -Qlld 1 a dlf
M19149N 4 ﬂ?ﬁﬂ'ﬂﬁﬂqWT’ﬂﬂLTﬂLLUﬂV}L‘J‘Elll’ﬂIGHL@'VH?]’N“'I NHHNAFBANITLRATEUUBAILTATN

Phytophthora sp MaNaInnIsUgnisiasuAnzeiunan 5 5u

lalmaneas  1asifunn1sdusaInisias  ANNNINNTBILFIIURS 9IRS ELIE(TN.)

wuANLGE
1 15.49efghij 0.27hijkIm
2 20.94bcdefghi 0.05Im
3 14.59fghijk 0.20ijkIm
4 30.42abcdef 0.00m
5 31.69abcdef 0.00m
6 28.58abcdef 0.30hijkIm
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a 3 a a dg/ a A ] d‘d 1 2 d”
A19719N 4 (A|) ﬂ?%@'ﬂﬁﬂ”l‘W?l‘ﬂﬂLﬁﬂLLUﬂV]L?EIVL'ﬂIsﬁL@VW]’]\‘I‘”] NHNAFRBNITEATUUADILTATN

Phytophthora sp nasannisigniauuanGeiflungt 5 5u

laldianaas  1WaslTuAnNSEUEINISIA3E  ANNNINITRILS LIRS IIRNTELIE(TN.)

wUANLGY
7 31.77abcdef 1.12bcdefg
8 26.80abcdef 0.95cdefghi
9 20.69cdefghi 1.27abcde
10 30.89abcdef 0.12jkim
11 30:24abcdef 0.67efghijkim
12 25.24abcdefgh 1.00cdefgh
13 32.95abcde 0.72efghijkim
14 22.30abcdefghi 0.85defghij
15 27.37abcdef 0.82defghijk
16 28.36abcdef 1.22bcdef
17 19.85cdefghi 1.15bcdefg
18 30.36abcdef 1.00cdefgh
19 24 45abcdefgh 0.95cdefghi
20 22.94abcdefghi 0.85defghij
21 32.07abcdef 1.20bcdef
22 28.03abcdef 1.12bcdefg
23 20.35cdefghi 0.92defghi
24 32.19abcdef 1.27abcde
25 24.49abcdefgh 0.00m
26 36.16abc 0.25hijklm
27 35.23abc 0.00m
28 26.48abcdefg 0.00m
29 22.78abcdefghi 0.80defghijkl
30 21.75abcdefghi 0.60efghijkim
31 27.92abcdef 0.77defghijkl
33 29.32abcdef 0.05Im
34 36.96abc 1.75ab
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a 3 a a dg/ a A ] d‘d 1 2 d”
A19719N 4 (A|) ﬂ?%@'ﬂﬁﬂ”l‘W?l‘ﬂﬂLﬁﬂLLUﬂV]L?EIVL'ﬂIsﬁL@VW]’]\‘I‘”] NHNAFRBNITEATUUADILTATN

Phytophthora sp nasannisigniauuanGeiflungt 5 5u

laldianaas  1WaslTuAnNSEUEINISIA3E  ANNNINITRILS LIRS IIRNTELIE(TN.)

wUANLGY

35 36.92abc 1.67abc
36 8.44hijkl 0.50fghijklm
37 -3.93| 0.15jklm
38 16.45defghi] 0.82defghijk
39 34:09abcd 1.10bcdefg
41 -1.45| 0.07KIm
42 34.78abc 0:60efghijkim
43 2 37jKl 0.20ijkim
44 27.04abcdef 0.67efghijklm
45 -3.40I 0.30hijkIm
46 28.62abcdef 0.62efghijklm
47 -1.92| 0.30hijkIm
48 39.37a 1.95a
49 9.27ghijkl 0.55eighijkim
50 6.99ijkl 0.65efghijklm
51 19.51¢cdefghi 0.12jklm
52 27.20abcdef 0.77defghijkl
53 23.90abcdefghi 1.20bcdef
54 -0.79Kkl 0.42ghijklm

wanELue:  Fiadnusla mﬁfauﬁw,mmdﬁﬁmmLLmnﬁiwﬁuﬂﬂ'Nﬁﬁfmﬁﬁrﬁ’tyﬁlqmmﬁﬁﬁi:ﬁummﬁ@ﬁu

95 % AINNTIATTHNANTNAT A L1ALAS Duncan’s Multiple Range Test
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=l o a él’ dll a’l’ 1 o d’l’ a a
AN 7 ANWEUSNTIRTTULRILTRT  Phytophthora sp Walaeesannuaauuan e lalaian

. XX A aal o E1 A A
7797 LURIMNTALNLTAN. 7.18.TAAE Dual culture test M@Qﬂq?HQﬂLﬁﬂLLUﬂWL?ﬂW
5 1
WNNRMB): 183 Phytophthora sp agneineiie uaziteuuaiFelfjindegnisaanile



26

NNELUR:

AMNNITNARADT

d” 1 o d’l a A
1891 Phytophthora sp UWBNVNIIALNIEmAN .18, W41 nasnisignidauuaince lalban

v
g < o o o

5197 $aniuiTesn  Phytophthora  sp tluaan 7 Fu lefidusinnsduginisiaseyaes

¥
= ' I~ A o

dy = -dld = ' o 1 o o QI
VIALLANLIUNNNAADLTATY  Phytophthora sp NAMNLANANNURE NN UEKNATUENNNG

)
=)

a

dl dl ! d’l a A dl = o @ & o :I/ dl '
(N3N 5) BIWUIN Lm@LLUﬂV]Lﬁ‘EIVL’ﬂI"]IL@VIV] 34 3~ILﬂ’ﬂ‘j‘LGﬁuﬁlﬂ’]?EIUEI\?ﬂ']ﬁ‘L"*]ﬁ‘EUN’WﬂV]ZﬁﬂL'VI’]

o

l__,(

3 1
A =< =

45.40 sa9a9xn Ioun @anuan e lalaianii 35, 39, 48, 40 wazlalaiand 2 defilafidus
NN9EUEINN9IA3TYsIRITRgY Phytophthora sp WAL 44.74, 43.36, 43.30, 42.61 Way 39.34
ANNATSL dnfumanuaiGelalaiand 45 warlalaani 47 Tdwilefidusinisdus

NN9LAsTYARLIAT Phytophthora sp (NN 8)



27

annnisnaaeulsz@ninintendauuaiivelalaansie] Nluasanisasy
19410891 Phytophthora  sp lHENAITIUIAINAINITD N9 LEIN IR ULILINA T4

ada dl o/ (=3 a ai a d? all = da’ a a 1
@W?ﬂ{]sﬂ']uz"ﬁ\?@ﬁﬁﬁﬂm[51LMU‘]_I‘:TL"JMEL@VILﬂﬁﬂ%%ﬂ@ﬂiﬂi@uﬂﬂ\‘iL°ﬁﬂﬁ"]LL@2ﬁLL‘]_|ﬂ°V]L‘i‘EI WL

|

o g a A ' ] [ d” o ¥ a 1%
‘Vi@ﬁﬂ’]?ﬂ@ﬂL‘TJ@LLUWVIL?EIi@IﬁLﬂVIW’]\?"I fuiUEasIWaAT 7 AU ANNNINTRI LTI LA

'
o a

AN9UEaN AN HLANANIALE N RTEANATUSINIGEDH (A197497) 5) TIREWLIN LTIBLLAT T8

o
b2 1

lelnian?i 34 HANNA 19T UAF AT UEININNGAWINTL 1.50 [IURLNAT F9RINT
1Fun WeunaiiFelalniand 48, 35, 40,39 uarlalmianii 21 FAnuninsredtiznngi
gnsergiayinL 1.30, 1.30, 1.2, 0.87 Uay 0.72 LHUALNAIANANAL fmsUTauLATIGe
1@I%L@Wﬁ 1,2,3,4,5,6,10,.14, 19,20, 22,25, 26, 27,28, 30, 33, 37, 41, 43, 45, 46, 47,

49, 50, 51, wazlalmany 54 w3 85198 9e8ugs (Awa 8)

=

a a a dill A ] dl 1 a d’l
MA1919N 5 ﬂﬁ‘z's‘mﬁﬂ’]wmﬂ\‘]Lsﬂ’ﬂLLUﬁV]L?ﬂVL@T,SﬁL@VWH\‘]”I NHHNARBRNATLATEUUDILTRTN

Phytophthora sp nasainmsdanisie utinizuiunan 7 54

laldanaas  1lasiiudnisdugansiasn  AINNINITBILITIMES SRS S USIa(TN.)

LuANGe

1 26.78cdefghijkimn 0.00f

2 39.34abcde 0.00f

3 25.89cdefghijkimn 0:00f

4 19.41ijkimnop 0.00f

5 20.95ghijmnop 0.00f

6 11.31Imnopg 0.00f

7 33.23abcdefghij 0.40cdef
8 32.53abcdefghijk 0.47cdef
9 18.31ijkimnop 0.10f

10 31.10abcdefghij 0.00f

11 37.13abcdefgh 0.32def
12 30.08abcdefghij 0.05f

13 33.01abcdefghij 0.35def
14 26.27cdeghijklmn 0.00f

15 27.69bcdefghijkimn 0.07f




al 3 a a d” a A ] dld ' a d”
A199N 5 (AB) ﬂﬁ‘t’&‘l/lﬁﬂTW‘ll‘ﬂ\‘lL‘H‘ﬂLL‘LIﬁV]Lﬁ‘Eﬂ@I%L@V]WN”] NHNAABNITLATTYUABILTAT

Phytophthora sp n&sannnisignidiauuanGeiflunat 7 du

laldanaag Lﬂaéﬁuﬁmsﬁuﬁ”’qmim@m ﬂ':munfi'ﬁwmu'%mmﬂ%ﬁamiﬁuEly’q(‘nu.)
wUAYILTE

16 32.63abcdefghijk 0.47cdef
17 21.10fghijklmnop 0.25def
18 28.80abcdefghijki 0.22def
19 23.97efghijkimno 0.00f
20 22.62efghijkimno 0.00f
21 38.73abcdef 0.72cd
22 25.51defghijkimn 0.00f
23 23.03efghijkimno 0.07f
24 29.53abcdefghij 0.30def
25 25.98cdefghijklmn 0.00f
26 38.00abcdefg 0.00f
27 33.67abcdefghi 0.00f
28 26.36cdefghijklimn 0.00f
29 25.44defghijkimn Os17ef
30 28.19abcdefghijkimn 0.00f
31 28.58abcdefghijkim 0.07f
33 7.510pq 0.00f
34 45.40a 1.50a
35 44 74ab 1.30ab
36 15.71jkimnopq 0.05f
37 11.10mnopg 0.00f
38 20.22hijkImnop 0.50cdef
39 43.36abc 0.87bc
40 42.61abcd 1.20ab
41 5.46pq 0.00f
42 37.43abcdefgh 0.12f
43 11.04nopq 0.00f




29

i %

A1519N 5 (si) YszAnBninaeaaeuuniize lelaiansne Ninasanisasn1evdes

Phytophthora sp nasainnislgniieuuaiGailungn 7 5u

laldianaas  wafifudnisdusanisiasn  ANNNINIRILF I MEs RN TS UEa(Ta.)

wuANGe
44 37.53abcdefgh 0.45cdef
45 -10.05r 0.00f
46 22.58efghijklmno : 0.00f
47 ' 0.00f
48 1.30ab

49

AN 8 ANWEUSNTIATIULRILTRTY  Phytophthora sp Wanassniudauuaizalaloan

| X A aa A o X RIpREpn
W'NWI ']_luﬂ']'ﬁ']?l,@ﬂ\?Lﬁ@W.ﬂ.Lﬂ.TﬂﬂQﬁ Dual culture test M@Qﬂq?ﬂQﬂLﬁ@LLUﬂWL?ﬂV\

79U

X ' Yy A X = o a C 4
UNIELUR: LRI Phytophthora sp DEYNINTEND LLﬂ$L‘]]’ﬂLL‘]_IﬂV]Li‘Hﬂﬂﬁﬂ‘]ﬂ”ﬂgW%ﬂ'ﬂN’ﬂ



30

NN 8 (AD) ANMUTNTLAIYLRNTATY  Phytophthora sp WaLALNTINLTaRLATNEY

lelmansine uuemside@ein.f.1e. Ineds Dual culture test danN3Lgn

X Aa Ao
LIRALLLANLTEN 7 U

X ' Yy A X = a . =
UNELUR: LTBIN Phytophthora sp DEYNNTIEND LLZ\]$L°]]@LLUﬂV]L?EIﬂ{]ﬁﬂN’ﬂQVl’]\‘J‘IJ’)’]JJ@



31

_ A | w
T Oy - i . : 4 e .
NINN 8 (ma§“aﬂwm5nqit,@aﬂﬂ@qmm Phytophthora sp LHALAENIANALLTALLANLTE
' ; o 2 i) aal o
'l,faismvmw] 1118990 36aLNmaN. 71.18. 1n£M5 Dual culture test naanN1sLgn

X S ]
LIRLLANLTEN 79U -

b 4’?’7“ S

WNELAR: ATDI

\1831 Phytophthorasp@gin einede LazdewuniiBedfiindegnauaiiie
L V' 4 : o

6. NN ﬂﬂé};@&%ﬁzawﬁmwmmt% wuaiiFalfiindlunisasuanlsaiindilduns
P y&'@‘:}"?” i a ;;“:‘ P
ndngldidedute naniifisnviniinanidasa Phytophthora sp lusninlsaSau

L ¢

NAARN

.

annisnaaaulsz@ng AMMwale s awuAfiFe N Tnflunsaunades
Phytophthora  sp @i LAl &reenany liaesusevanlaanFaumauiunisld
A o X A , - =~ | o
Fasiouaires@enuniie Bacilus  subtilis uazarsailunisaauRnlsn wudn ndanisign

1891 Phytophthora sp \iuszaziaan 3 41 wefidusinisiialspasmnnssudsnimaaeed

'
o o o a

' o 1 IS aa dl = o aa = dl
AHUANAINNURENNHTRIAATYBaneaT Ale n FaLNaLiUNIINIE N IAaR T aLRLT
Tldidgniae (119199 6) TIWLF1 NINTBN1INARDIN 217D BANUATT metalaxyl 40 NFH/IN

20 amsnautlgniae 24 dalusuazannumn 3 u Aiesidusiniainalsatdasignaalifinlsg
el 789adu lALT NTINAEN1INAART 1 AR ARNK supernatant 1aaT@aLUAT 38 lalmand

34 niaullgnisie Phytophthora sp 24 d9Tue uaz@anunniudunan 7 Ju Geilulafidus



32

n1aifinlsALiaiy 10.00 414FuUn3snATN1IMAREN 25 Aa positive control  tlgnide
Phytophthora sp Taeldfinisaauaulsaiilafidudnisiinlsannigaiviaiu 32.00

(N 9)

A15197 6 wlafifusinisiinlsAndsainnisdgniiesn Phytophthora sp unan 3 5u

aa P @ o a
NTTHIGNITNARNRAIN Lﬂﬂileﬂuﬂﬂqﬁlﬂﬁﬁ?ﬂ

1 10.00cd

17 20.00abc
18 20.00abc
19 18.00bc
20 22.00abc
21 0.00d

22 16.00c

23 18.00bc




33

A1919% 6 (sia) Wlafidusnisialsanasainnisilgnisias Phytophthora sp Liluaan 3 4u

N353 EMSNARDIT wasifusnisiinlen
24 20.00abc
25 32.00a
26 0.00d

v o a o

waneue:  Fdnus il uiuiansanflina nuansnsiuatneil iad Ay donneaiinssuniuidedi

95 % ANNNIAIITHRANA AR LALAS Duncan's Multiple Range Test

AN 9 AnwnurluiBesiasaNAIN9LUgnITas Phytophthora sp Lluszaziaan 3 Ju



34

ANN 9 (i) AnsuyluasusseNuaINIgNIEa Phytophthora sp \luszaiziaan 3 Fu



35

WA 9 AnmourluigeuteaNaINIeLigniEia) Phytophthora sp iuszazina 3 4

a a d” a a a X d91)
annisnadeulsc@nsnangeviasuuyangadjindlunisacuauges
Phytophthora sp&iglsatindgldainaneldipesuasientaanFaunauiunasld
= % & dall a A . L. o o o nill | [ %
HofuriuaaimaneaREe Bacilus subtilis karanstlasiuiagnAames) wudn nasnisilgn
1891 Phytophthora sp 1iluszeizioan 7 duiafidusinngiia lapaasynnasstonimaaeei

A o

ANNUANEINIARRE N Nila A1 AryElannean e TN euiun s 78aBNTnAae LT UL

1
2 =

Nl lolgnidia (119799 7) Sewnan n99NRENITNAAENY 21 AD 2ANWANS metalaxyl 40 NFW/
11 20 s nawtlgnide 24 doluguazaanunn 3 44 dulefidusinisinalsatias ngaviniu
Y aal S 4 8 X A A
46.00 3898931 I LA NITNATNINARDT 4 AR AN supematant WRTALLAT 52 laTtian
71 35 newUgnma Phyfophthora sp. 24 Falng uazaniuyn 3 AW Wuledifusinisinlsa
1 o aa dl A a 1 d’l a a dl
Winfiu 52.00 Lagn3suianineaesd 1. Ae annil supernatant 2e4i@auun e laltand
34 rieullqniEie Phytophthora’ sp124 dalan UagannWunduilingn 7 Ju nssaRanig
VARBST 6 D AANL superatant BesLTaLUATIEH e THANN 48 favilaniia Phytophthora sp
24 Fluauazaanun 3. 5W UAZNT INIBNITNG A0 I 22 A BANLANT metalaxyl 40 NFH/AIN
20 am3 wAsgnie 24 dalieuaz@nwnyn 8 W Hulasidudniaialsawiniufae 54.00
o o aca Qi A a 1 dy a a dl o
AMMFUNIINTBN1INARDIT 7 AD BANY supernatant TasiTauLAdFelalaiany 34 ndsilgn
\19 Phytophthora sp 24 9114 uaz@anunNduilunan 7 44 LaznIsisn1smaaesn 25
A positive control 1gniaa Phytophthora sp taelainisacupnlsafinlefifusiniainlae

NINNGAINAUAS 84.00 (N1A 10)



36

A15197 7 wlafifudinisiinlsandsainnisdgniiesn Phytophthora sp unan 7 5u

NSTNABNISNAADIT wasifuanisiinlen

1 54.00bcd

2 66.00abcd

3 78.00ab

4 52.00cd

5

6

7

20 76.00abc
21 46.00d

22 54.00bcd
23 68.00abcd
24 70.00abcd
25 84.00a

26 0.00e

wanemn:  sdnwsldmdieuiuuandniinonuuans1eiue 1l A Ay amsatAnssAumnnn

1Fasiu 95 % ANNNNIIATZTHANNANR 1AEAE Duncan’s Multiple Range Test



37

AN 10 AnsosrluBesudsnannaIinslgnidias Phytophthora sp Wlusyeiziaan 7 Ju



38

AN 10 (Ria) anwoiclupesiasiannasnislgnisas Phytophthora sp luszaziaan

7 31

aannisnadeulse@nininaesdenuaiadfinluntsacuaniges
Phytophthora sp a1wglsainidnldaasndoaldinasutenanlnelsaunauiunisld
= o 'S til a a . e = 1 [ %
HofiusianamouLABe Bacilus subtilis uazasadlunisasuanlsn wudn uasnistlgn

\Ta31 Phytophthora sp uszaiziaan 11 4u wlafidusinisiialanaennnasutsn1amaaes



39

1
[ % a

HAnuuanssiuad 1 ldadAdanieatmlalTauifauiunssudinimaans
5

= ' a8

= a dl 1 14 dl aa dl A
Lﬂ?ﬂﬂLV]ﬂUV]iNiﬁﬂ@ﬂLﬁj'ﬂ (AN919% 8)  FNIWUAN NTTNIRNITNAXDIN 21 AR DANY

A 1
< &

a3 metalaxyl 40 N3/ 20 Ams rewgnide 24 Faluauazaaviunn 3 fu Siefidus
nainlsadenfigaiiniy 74.00 sesasunldud nssndznismaansdi 1 Ae aaviu
supernatant yaadauLATiGelalmant 34 ﬁﬂuﬂQﬂL%ﬂ Phytophthora sp 24 f2lud uazan
siunnfudunan 7 41, nessAEnnmaaesdt 12 aaviusupematant 2eadeuuaieletman
7l 48 m”aﬂ@um%@ Phytophthora sp 24-Salus LazRANuN 3 Ju G ulefifuinisiinlsn
wihuAe 76.00 dm3iLnssaRENNINAGET 16 AnnNdatwl Bacilus subtilis wisgnide
Phytophthora  sp 24 FaTxs Az RaWUnN 39 WASNIMARNENAART 25 A positive
control Ugnidie Phyfophthors sp lnelaiinasenuaulse dnlefidusnisinlsnunnian

1 v ]
winduAa 100 @i liFn aqe s iaasuasuannag (NIwi 11)

A19199 8 ladidnsniainalsnudsainnisignimasn Phytophthora sp iilwaan 11 5u

N55NABNIENAADIT] wasiduanisiialan
1 76.00bc
2 90.00abc
3 84.00abc
4 88.00abc
5 88.00abc
6 88.00abc
7 92.00abc
8 78.00bc
9 88.00abc
10 96.00ab
11 96.00ab
12 76.00bc
13 84.00abc
14 78.00bc

15 88.00abc




40

A1919% 8 (sia) wafifusinsiinlsandsannnisilgnitiasn  Phytophthora sp Liluiaan

1194
N55NARNITNARDIT wadidusnisiinlan

16 100.00a
17 88.00abc
18 88.00abc
19 92.00abc
20 96.00ab
21 74.00¢
22 80.00abc
23 80.00abc
24 84.00abc
25 100.00a
26 0.00d

'
a o

WaNebme:  Faanes livileuiunansgnl paRuanseiue sl il Ay Bennsanianss s uad N d e

95 % AINNITLAIN AN AR LALAE Duncan’s Multiple Range Test

0 ¥ v
i 11 ansoclupesiasnannainislgnisies Phytophthora sp Wusyeizioan 11 5u



41

WA 11 (sim) AnmourluiBesuteneNuaINslgniaas Phytophthora sp lnszaziaan 11 3u



42

WA 11 (sim) Anwouzlieesunsvanndsnisilanimas Phytophthora,sp Luszazingn

11 9%

A nnasnaaaulszdnaninae s edupisel jindlunisanunudes
Phytophttiora sp mmrsﬂmL*LiflL%J’ﬁvlz?mmﬂ&’qﬂﬁémLLeﬂfzmuTmﬂu_l'%‘f;lmﬁﬂuﬁumﬂ%
FoTouafuea e ULIAT 3t Bacillus subtilis 5o Trichoderma sp kaEANIAR lLn1sATLAN
19A WL uﬁqmiﬂ@um%mﬁ Phytophthora sp Liluszeizinan 15 24 wadidusinnsinalsaaag

'
o o a

NNNTINABNINARAIT ARANUANFI T Lo 9T e ATy Ean wanBlaL T L e uiunssuis

' 1
= 1

mammamLﬂ?ﬂuﬁﬂuﬁim&’ﬂqméﬂ (19797 9) TNLIT NIINARNINAREST 21 Ao AR
41 metalaxyl 40 N1 20 ﬁmﬁﬂuﬂ@m%@ 24 %Tmum%mﬂunﬂ 3 fuiliefidusinigiin
lsntfeeiiaawinu 74.00  sevasunldun nesudznisnaaedii 22 Aavuans metalaxyl 40
nfuni 20 Emuﬁqﬂz;}m%@ 24 éfaiuum:%mw’unn 3 uaznaINABNIMAResT 3 Baw
supernatant gadauuaiielelnani 35 ﬂ'ﬂuﬂQﬂL%’ﬂ Phytophthora sp 24 flus uas
aaviuyndudunan 7 Ju fulefidusiniaifinlsawindu 80.00 uaz 84.00 AINAIAL AnFy
NIsaRENNIMAALYT 10 @AWY supematant 1aedauuadiFulelniani 35 aslgnide
Phytophthora sp 24 2l waz@anuyn 3 Ju, N971ARNIMAREYT 11 BANY supernatant
yaadauundiGelaloani 48 ‘Mﬁqﬂqm%fa Phytophthora sp 24 T LazRANuN

Wluen 7 41, n39u3sn IMAaadh 16 daWWTual Bacillus  subtilis MAv1gniae



43

Phytophthora sp 24 Fal1e uaz@aWuWnn 3 U, N9INAINNIMARBIN 17 BANUTTU
Trichoderma sp niawlgnidia Phytophthora sp 24 daTuauaz@anunnduilunan 7 5u uay
NITNABNIINARDIN 25 A positive control 1gniaia Phytophthora sp TaelsidinsaaunxTsa

Aulefidusniainlsaninigawiniuae 100 SwinTisundasllivasuazuannig (Nwi 12)

A9199 9 Wafiiudniainlsandsainnisgnidas Phytophthora sp Wluwan 15 Ju

aa P @ o a
NTTHIGNITNARNRAIN ﬂ‘ail‘ﬂumﬂq'ilﬂﬂi?ﬂ

16 100.00a
17 100.00a
18 92.00abc
19 96.00ab
20 96.00ab

21 74.00d




44

A15139% 9 (Fia) wlafifudniaialsaudsainnisignitias Phytophthora sp luan 15 4

N55NABNITNARDIT wasifuanisiinlen
22 80.00cd
23 88.00abc
24 88.00abc
25 100.00a
26 0.00e

NNELUR:

v o a o

aenusldilianiuldasindmonuuand diue e llad Ay dannadAnsyiumnudesdu

95 % RINATAATIZHRANSA D5 LAzia 0 Duncan’s Multiple Range Test

WA 12 aneorlubesudsannaInslgniaas Phytophthora sp Hluszaiziaan 15 3u



45

WA 12 (sim) anwoscluesiasiannaInislgnies Phytophthora sp Wuszeizioa

15 94



46

NN 12 (sia) Aneouz e IwIEneNAINelgnIEias Phytophthora sp uszazingn

159U

mﬂmﬁbmmmuﬂ@zﬁm%mwm@qL%@LL‘umﬁL?‘ﬂﬂﬁﬁnﬁ'luﬂwmuam%ﬂm
Phytophthora” sp MmimLii’]L%ﬁiﬁm@qné’f;ﬂ”l,ﬁl,g@ulfﬁzmu‘imﬂLﬂ?‘ﬂmﬁﬂuﬁumﬂ%’
Tosnsefvesd@eliunT 3a Bacilus subtilis e Trichoderma sp WaxaaaasilunsnaLAs
19/ WL Mﬁ\‘m’lﬁ?ﬂ@]m%@ﬁ Phytophthora sp \Huszeizioan 19 1 wWadidusinisinnlsaaag

YNNIINATNIINAADY. AR BANF 19Ut e A1 Agydannsafatianse uineuiy

1
=X

mmﬁ%ma‘wmmm‘%ﬂuLﬁﬂuﬁiﬂﬁﬂqméﬂ (113997 10) L Z4nU4A NIIUABNNINARRAT 21
Ao Aamumas metalaxyl 40 N3N 20 Ansreudgnite 24 dalieuazanviunn 3
filofudnnnintse daaigawiaiu 74.00 sevasunlfud nasaRinismnaei 22 aaviuans
metalaxyl 40 M5 20 B Mﬁqﬂqm,%ﬂ 24 %Tuum:ﬁmw’unﬂ 34U wAznITIENIg
NAADIT 3 AANl Supematant gad70uLAT o laliand 35 ﬂ'@uﬂqm%@ Phytophthora sp
24 dalus uazaanunisuiungy 7w fulefiduinonfialsnrindu 80.00 uaz 84.00
PSR GMFLINITNABNNINARENT 10 Ak stipematant geqdeuuaiiGelelnans 35
udarlgnie Phytophthora sp 24 dalia uazaaviunn 3 4, n9ssidanmaaest 11 aanwu
supernatant v09ZauafiGelalnand 48 wavqﬂqm%@ Phytophthora sp 24 924 uazan
sunnfuduiean 7 A, nesidsnnmaaesii 16 aavidassnu Bacilus subtilis ndelgnite
Phytophthora sp 24 2133 waz@anunn 3 4u, N9sUARNNIMAARSA 17 BanuTasout
Trichoderma sp ﬁfauﬂ@um’%’a Phytophthora sp 24 %Tmm:@mﬂunﬂﬁmﬂumm 7 U A

n39138N1IMAAEH 25 Aapositive control Ugnidia Phytophthora sp tagliinsaaurulsn

Aulefidusinisinlsaninfigawiniuae 100 Swinlisiundaslfipasuaswanmng (nni 13)



47

A15197 10 wesiiusniaiinlsandsainnisgniias Phytophthora sp \unan 19 5u

NSTNABNISNAADIT wasifuanisiinlen

1 96.00ab

2 92.00abc

3 84.00bcd

4 88.00abc

5

6

7

20 96.00ab

21 74.00d

22 80.00cd

23 88.00abc
24 88.00abc
25 100.00a

26 0.00e

waneun:  fasneslimieutunansindanuunnsisiuetrediiod foyfmneaifinezsuaay

1Tasiu 95 % ANNNNTIATZHHANNENA 1ALAE Duncan’s Multiple Range Test



48

AW 13 ansurluesusneaNaInslgnimas Phytophthora sp iluszaiziaan 19 4



49

AW 13 (sia) Aneouz aeWTiaNnAINslgnIEas Phytophthora sp Hluszeziaa

19 74

a a j" a a a I él’
anninageudsr@ninanredenuaizeljindlunisaouauidas
Phytophthora  sp auglsatinidnldaasndoeldiasuaznantaalaumauiunisld
Hnfuaiuea\TeULIATISE Bacillus subtilis a3 Trichoderma sp waz@1sadlunisAun

T9m WU AIN91gnIEinsn Phytophthora sp Wluseaiziaan 23 41 nlafifusnsiialsnaeg

'
0 o A

NNNIINIBNNINARBINANWANAA et RTEA ATy Baneatfie Faumeuiunssnds

'
=3 1

al dl M v dy dl aca dl A al 1
nsnaaadFeunaun dlflgnime (119199 11) Tawudn n9TNRBN1INARENT 21 AB BANY



50

-8

an3 metalaxyl 40 NFWAN 20 @ms neutlgnime 24 dalueuaz@nnumn 3 u Aiefidusd
naiialsAtiaaNgaLinAy 74.00 sa3a9u lALA NIINTTNNIMAABIN 22 BANWANT metalaxyl
40 NFNAN 20 Ams nAasgniaa 24 Faluauaz@anunn 34U uATNITHIBNINARDIN 3 AN
supernatant aaqimawuAselalaany 35 neullgnisie Phytophthora  sp 24 dalua
waz@anuyniuunad 7 Ju dulesidusinisiialaawingu 80.00 uaz 84.00 ANANAL

o o aal S A X A P !

AMFUNTINITNINAABIN 6 AANY supernatant 1aaiTaLUAN G laloian 48 naw
Ugnima Phytophthora sp 24 s #as@anuyn 34U, N93NITNNIMAREIN 8 BANY
supernatant 9a4iaauuaiEelalmany 34 vasnlgnma Phytophthora sp 24 Galue uazan

1 o aa dl = 1 d” a al dl o

WUnN 3 4U,N336R8N19NA AR 10 BANK sdpernatant aesimawL Ay Gelalaiany 35 13
Ugnia Phytophthofa - sp 24 Tqlue UAzRANUNA 3 A1 NIINATNIIMAADIN 11 BANY
supernatant IasiauLAY Gt lalmany 48 nasilgniae Phytophthora sp 24 falue uazan
1 s [~ o aa ndl a 1 ﬁ a al
WunNIWInema1 7 91, N75808N19MAReT 12 2AnL superatant agdimawy A G lalaan
71 48 wdsanw Phytophthora sp 24 Fa%HN Laz@ANUYN 3 Fu, NITHADNIENAFDIT 16 AR
WiTane Bacillus subtilis wastlgni@a  Phytophthora sp 24 Tala uaz@ANUYN 3 Fu,
N3TNRBNATNARSIT 17 BANWWTIAUA Trichoderma sp nawlgni@ia Phytophthora sp 24
o a v @ o aal A " - .
doluquaz@anunnFuilung) 793, n7sianisnaaesi 19 BAWWTAAMIA Trichoderma sp
WASLQNITE Phytophthora sp 24 dnTuauazannuyndudlgan 7 41 waznasuIsnImaseg
71 25 Pa positive control Uanisia.Phytophthora: sp. laglidnasrnunnlsaililasidusinng

NalsAnnNgatianuae 100 Gevin Wsiungos i eausenannaananm 14)

A19199 11 wlafifusninnalsandsaannasilani@ng Paytophthora sp Lluaan 23 4u

aa a s @ o a
NFTNAIGNITNANRAIN Lﬂ’ﬂﬁt‘ﬁuﬁlﬂ’]iLﬂﬂIﬁ‘ﬂ

1 96.00a
92.00ab
84.00bc
92.00ab
96.00a

100.00a

~N OO o B~ wWw DN

96.00a
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A19199 11 (sia) Wefdudniafinlsaudsainnisugniiesn  Phytophthora sp Lluaan

239U
NTSNAIBNTNARRIN wladiduanisiinlsn
8 100.00a
9 96.00a
10 100.00a

1"

naneue:  FdnuslimlauiuuansdtlannuuansniuetaltedAnyBmeatanszAuauTesiy

95 % aNNN3ILATIESNan1eatAlaeRs Duncan’s Multiple Range Test
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NN 14 dneorlubesureaNndanslgniaias Phytophthora sp Hluszaziaan 23 5u
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WA 14 (Aa) Anwuzludesuasenndinisilgnias) Phytophthora sp Luseazingn

23 31

a a zi’ G| a X tg
annisnageulsrdnininteddenuanzadjinylunisAsuAuLTes
Phytophthora sp awig lsatdnidnldaasndaeldiaasunsnenlaelsoumauiunield
= o - X = al , 1 . =
T U UL TR UANITY Bacillus subtilis V1931 Trichoderma sp WATATLAN IUN1AILAN
Tsm wudn waIN"9LgniTas Phytophthora sp Wluszeizioan 27 4 wWafidusnisiinlsnaas

'
o o a

YNNITHABNNINARDINANLANG NI UBtNNTId ATyt sadAren Faunauiunssnis
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nsnaaasFaunaun ldlflgnime (19199 12) Tewwan n9sRRBN1INAREsH 21 e BANY
an3 metalaxyl 40 nFN/N 20 Ars neutgniae 24 dalusuazaanunn 3 Ju didafidus
nsiialsAtiaaNgainAy 74.00 sa9a9un lALA N9INATNNIMNAABITN 22 BANWANT metalaxyl
40 N3N 20 A9 wASLgNEe 24 daluauaz@anunn 3 Fu, NITNAINNINARDITN 13 AN
WasTous Bacillus subtilis niewtlgni@a Phytophthora sp 24 d01u4 waz@anuyniuiung 7
U UAZNITNIBNINAADIN 24 AAWUANT metalaxyl 40 NN/ 20 AAgnN 7 Ju Hilafifus
n1anmleALiniL 84.00, 88.00 Laz 88.00 AINAIAL

°o o ax S A o 1 ol =

AMFUN9INTTNIINARBIN 1 AB AANY Supernatant 1aimauLLAT e lalHiann 34
navuilgnia Phytophthora sp. 24 T91N9 kazdanunnitutluagd 7 41, N3snin1Imaaasd
5 Aa AN superfatant B84LTa LAY F lalsLand 48 etilanidia Phytophthora  sp
24 919 uazRnrBNFduaAT 7 41, N35138N13AA0 6 Aa @AY supernatant 194
\ouuaNEe taldiany 48 newlgniiaPhytophthora 'sp' 24 dalug uaz@anunn 3 4,
N39:3BNITNAABIY 7 AR AWK, supernatant 1edKTa LA lalaiani-34 nasilgniae
Phytophthora sp 24 Gn1xs uaz@aviunnduiung 7 41, n35035N19MARBY 8 Aa BAN
supernatant 183 T auANize lalnan i 34 uaslgnime Phytophthora sp-24 alue uay
a8 o ax = A & a =
ANUNN 3 FU, NFINIDNAINAAAIN 10 AB AT supernatant TaLTBLIANEE Lo T11an7 35
WAL ANIEE Phytophthora asps.24 T0TNe LazRAWWNNS dU, NIFNITNINAaaI 11

= 1

AB anWu Dsupernatant 18918 wuAT 3t Lo lnann 48wAasilgnima Phytophthora  sp

1 '
o

24 44Ta9 uazRAWNNNIRTLN AT 7 34, N331IBN1TNAABIN 1288 AANL supernatant 193

¥ 1
[ %

deuuanize lolmani 43vidsaniaia Phytophthora sp 247dalie uazanWuyn 3 4,
N39438NNINAAEN 16 AA BANWTN W Bacillus  subtilis wAsilgnima Phytophthora sp
24 F9lN9 uaTRANUYN 3 U, NTTNABNIINARBIN 17 AB AANWTID Trichoderma sp

neulgni@ie Phytophthora sp 24 dalaauazannuyniuilunat 7 4, nesudsnismaaesd

¥ 1
=~ 1%

19 A RANWTTUI Trichoderma sp wAaLlgni@ie Phytophthora sp 24 FalueuazaANLYN
o o aa ~ R T o X

Fudlunan 7 F4, nesudin1ameaasil 20 [AWWIADET Trichoderma  sp wAdLlgniaa
Phytophthora sp 24 faTauaz@anunn 3 41 UAzNITNIBNIIMAAEIT 25 A positive
control 1gnitia Phytophthora sp Taelidnisarupulsadilefifusnisiinlsauiniga

1 v 1
winduAa 100 Tennlidundqs liaesuazrannig (AW 15)
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A5 12 wWefidusiniaifinlaandsannnisilgnias Phytophthora sp luaan 27 4

NSTNABNISNAADIT wasifuanisiinlen
1 100.00a
2 92.00abc
3 96.00ab
4 92.00abc
5
6
7

20 100.00a
21 74.00d
22 84.00c
23 92.00abc
24 88.00bc
25 100.00a
26 0.00e

waneng:  fadnusldmdeniuuansdndannuuansdieiuesnlt A Aty daneatanseAunanuy

1Tl 95 % ANNNNFIAMZHRANNATALALAE Duncan’s Multiple Range Test
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AW 15 ansurluesusneanuaInslgnimas Phytophthora sp iluszaiziaan 27 4
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AN 15 (Aa) Anenur luiBeslasueNaIN91Ugnisias Phytophthora sp Lussaiziaan

27 34

a a ‘3 a a a ot zi’
anninageulsz@nininzeadenuanizeljindlun1satuaniaes
Phytophthora sp @1wg lsatdnidnl&aesndaeldiaasuseentlnanFaunauiunisld
N o e X a , 1 , =
T U U TR UANITY Bacillus subtilis V1931 Trichoderma sp WaA13LAN lN19AILAN
Tsm wudn naIN9LgniTas Phytophthora sp \iuszaziaan 30 4 Wwasidusnisiinlsnaes

1
o A

NNNITNABNIINAREY HAdNuANFA1SAuet 19 lTad 1 Aytianead e nFauinauiy
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nssuRsnIseaedlTaumaunylflgnide (M131eh 13) Tawudn nssuRsn1IMAaasil 21
AB BANUATT metalaxyl 40 n3W/An 20 @ms newlgniae 24 dalusuaz@anumn 3 du
= 6 @ 6 a v dl 1 o v 1 aa dl al 1
Hulasiiudniaialsntiaangaintu 74.00 sesaunliun nesuRin1IAaasi 22 3aNu
a13 metalaxyl 40 N3N/ 20 Ang wAsgnie 24 dalusuaz@nnuyn 3 44 waznsTnds
NNINARBIT 24 AB BANWANT metalaxyl 40 NFN/UN 20 Ams N 7 Ju Hulasidusinisaiinlsn
Wil 84.00 LAz 88.00 ATNANAL

o o aa 4:" A a I j al a dl

AMFUNTINABN1INAABIN 1 AB AR supernatant 1eaTmaunLAN 3 lalman? 34
' X ) . o o aa p
neulgnisie Phytophthora sp 24 Ftae tazaawunnduiiunan 7 44, nssnian1smaaasd
570 apWu  superatant 38 malUANGE talHiani 48 nawlgnida Phytophthora  sp
24 0119 LAZRANUNAWTNIAN 7 T1, 1994TEN1MAAEIN 6 AB BANY supernatant 184
dauunafiEelalani 48 newllgniaa Phytophthora) sp 24-inlde UazRANUYN 3 4,

aal BY - (A X A A o X

NI9:3BNINAAANT 7 e @AWY supernatant 19 @auLIAT e lalgianN 34 navilgniTe
Phytophthore sp 24 G2l uazanwunduilunan 7 41, n9suian1ivaaasy 8 An aanu
supernatant 3a4.1autiAAGe lalaani 34 wavilgniGie Phytophthora sp 24 dalue uas
a I s aal d‘ A = 1 d” aa dl
2ANUNN 3 U, NTINATNNINAADNT 9 AR DAY supernatant AasLTBRMANEE Lo l1aNT 35
waLlgniae Phytophthora sp 24 9l wazaniumniuilungen 7 41, nasnatn1saaesd
10 Ao @At supernatantaauidalyanize lalsianit 35 navilgnaa Phytophthora sp

= 1

24 FqlHan LazRAnuyN 8 91, AIINEN191AREIN 11 A AL supernatant 184410
wuad Felelnani 48 wasilgniaa Phytophthora “sp 24 dalus uazannuyniuiiung,
o aal Py 2= . X P ~ o

7 41, NI5NDNNINAABIT1 2 AD BANY supernatant ARaLIANGE lal1ianT 48 ndstlgn
X & LY | & o ~ A A

{9 Phytophthora sp 24 G9lN9 [HAZRAWWIN'G' 91, M399N5N1IMAADIT 16 AD BANY
Wsioust Bacillus  subtilis WASLIgnIEa  Phytophthora sp 24 49139 uaz@anunn 3 4,

ax = I R I ) &

NITHATNIINANBIN 17 AR RANUTINTUN Trichoderma sp ﬂ‘ﬂuﬂg}msﬁ@ Phytophthora sp
24 Falsuaz@nnunndwiuna 74U, N9IRENNMAARN 19 Ao aanudaTnuel
Trichoderma sp wasilgniia Phytophthora sp 24 dalusuazaanunniuiung 7 4y,
NITNADN1INAREIN 20 ANWTADLT Trichoderma sp wAdLgniTia Phytophthora sp 24
o a o aal A 2 » X

dolusuaz@anunn 3 414 warnIINdtN1IMARBIN 25 Aapositive control  1gnidie
Phytophthora sp Taalsifinnsaruanlsafiiafidusnisiinlsanniigawiniuae 100 @9

M lEsundng ldiaesuasianmie (ANN 16)
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A15197 13 wasiiusniaifinlsandsannnisgniias Phytophthora sp \unan 30 Fu

NSTNABNISNAADIT wasifuanisiinlen
1 100.00a
2 92.00abc
3 96.00ab
4 92.00abc
5
6
7

20 100.00a

21 74.00d

22 84.00c

23 92.00abc
24 88.00bc

25 100.00a

26 0.00e

waneun:  fasneslimdeutuuansindannuunnsisiuetrefilod foydmieaifineduaanu

1Tasiu 95 % ANNNNTIATZHHANNENA ALAE Duncan’s Multiple Range Test
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MW 16 ansurluasuazneaNuaINslgnimas Phytophthora sp Wluszaiziaan 30 41
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AW 16 (sim) Aneouz etz neanudsnigLlgnidas Phytophthora sp Hiuszazingn

30 9u
= o ' a ayw ' 1  a =
annsAnE AN glisuarnsRnddenunsy wudn deuuaiFulalniand 34,
35 uazlaloanil 48 Wedasgninlindasqanssaiazdanunizgidrailuui (rod shape)

g519ates And wnsuuan eallu@auwuAizaaInan Bacillus sp (WA 17)
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i 17 anenzlaledaestenundsyle laansdiem MAIUNaMmIsiatTe Tryptone

Soya Yeast Extract Agar (TSYEA)

MNN 18 dnnuzimasredanupiEelalaanii 34 (nMwAnasasne 1500 win)
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MW 20 Anenusimasaadmaus AR iEe lalmand 48 (AMWANA9uEne 1500 Win



64
a"’I"liﬂjNﬂﬂ’]iﬂﬂﬂ’ﬂﬂ

d’l 1 1 Y o 1 % 9/dl [ 1
'Q’Wﬂﬂ’]'i‘LL‘EIﬂLﬂ@?ﬁﬂ%ﬂﬁﬁl@\ﬂiﬂLu%‘ll’fl@@’mﬁ]’)’ﬂﬂ’mﬂ@')ﬂiﬂ%Lﬂuiﬁ‘ﬂ WLANRATNITD

e

WeIniEag Phytophthora sp anuaw 1 lalaian uaziiletinmas Phytophthora sp liga
ANdNNTn lunNrnelsARMNATIRY Koch's postulation W91 ‘TR Phytophthora sp
ansnynlisundaeldivesuazneinlsald 100 wefidusd Taiuszauggannnlisii

% % dgj dl d’j [ % . . o o djj dl %
ndnelfiawtenne WauaniIendu (reisolation) UAXVININ19AUUN IHRINNANNTOULN TS
neldindesqanssl widn @INAgNeNEas Phytophthora sp naulsanuaw 7 latman

anauUuA9ateluNLEn 9 INTuae1sA 8 Faasing WAL NN ANHIN1TUTLIRUANN

s o

Zevng wudn wefidusinasinanauecidasn Phytophthora .sp ARkasesuLazlundaels

% 1
=

\BounzaNaziNIWGen ) Inanudinasainnisdgnirasaiuszaziann 15 4 e

g

Phytophthora.sp azvin liunane liaesigenannie 100 twlafidus

By =, W & A A & XX
RINNIARLAANALDEIN9IAATDULATLTIUN NN T U UL ULURIUAINOTALINLTATN LAY

o gu// a dgl dl o A djll a A Y o o
ATNAINEUENNNTIATIY09L1T AT TIGANIT0AALANLTO LA L8 BAMINUN AR 1 U 54
lalzen uazilavdeuuni Garesuualallnaaaulsc&@nsnnlunsdugenisiasnyaas

1831 Phytophthora  sp - \uriesilfjiinng wida vawnastgniaesunniEeleliansinge

[

A1 54 lalmian saNfLULTasY Phytophthora sp tussazingd 7 44 imauuaiiize lalaian

#1 34 HuleFiduAnasdiuinIsas N INT4aLYN (1 4540 LAZINANAAIINANNAIN1ID T

b

o ZJ/ = 1% asa dl % =3 a alla -1‘{ dl =
miﬂummmﬁyLLuurr]im’Nma?ﬂgsmu:m%mmmmummm’lmLﬂmum@uiﬂimmm

4%]/ a a o/ ‘311 a A 1 ' o j o 1
IR TVLAS L ANLTE ‘Viﬂ\m’]ﬁ‘ﬂ@]ﬂLﬁ@LLUﬂ‘VlLﬁ‘ﬂi’ﬂI"ﬁLﬂVI[ﬂ%ﬂ fadfin@asLiuingn 7 4u wuan

1
=

dauuanzelelaiani 84 AA21un §19v09LF iadaNan s udannigainiu 1.50
WURNAT  UAEAUNNIANEIIRNINATY LATAIAUN (2552) TANIn1sAnEInagaL
UseAnBninlunisdudanisiasoyaeaida P. capsici 1aeRs Dual culture WULTS LWUATEE
dfiindauan 2 lelaian Aeelungyn Pseudomonas sp waziaalungw Bacillus sp
aunInduaniasyra9ma 4
a a d’l a A a d”
annisneaaulszdnininreaaewuanzaljindlunisaqunuigas

Phytophthora sp a1walsatinidnldaesndoaldipasuaesnanlnelzoumnauiunisld

¥
=) [ % 'y I~

ToAusireadauumiize Bacillus subtilis Va3 Trichoderma sp BWATA1ILIBNAULASANAA

¥ 4 1
11991 WU MAIN91lgniTas Phytophthora sp lusraziaan 30 JU NITNABNNIMAADIT



65

21 Aa aANWANT metalaxyl 40 NFN/AIN 20 ARs nautlgnida 24 dolusuaz@anuyn 3 4u
fulafidudnisiialsadaangawindu 74.00 wazsundoalfidasunevenlainig Saile
al o Qdd‘ 1l Qdd‘l < 7 dgl
Wreueuiunsssnan lin1sArLANuAzNIT AT avuiiulddniTes Phytophthora sp
anunsarin IiifasAuresn1sulsngegapavinlifundon liineunsuaunield dusu
w@auwuanizelalaand 34, 35 waslalbani 48 aannismedaudscansninlugnnisazou
aziuldnanmmanesiduiniafinlealftinalugousn ndanisgniewsluszazsenn

Tlamnsanazasuanlsnld wom] wazaalnass (2551) nanadn qauvedilindusiazaiin

1
] o

= ' 1 | 3 A d’l = A = a a =
178 LLGI@?JVLQISIJL@VI 1NQW@$LﬂML‘ﬁ@?Wﬂ?ﬂL°T]@LL‘]_IWVIL?EI BIANLUFLANTNINNUANFNNAL LA
= a a al dl £% a ea 1 = a a
lelaianenailisg@ngnans e daasiuieddfiminag winaelalaiananaiidszansnaw

A 2 J dll ¥ =K dl i .:i )
dnuzatiegndnlaldnaastluaninudaslgnase asdiuantlunuiaulalunisnaziin

deuunnEene 3 dalganluAneludusa 1 ieimusns idmsar i
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d51nan1gneang

AN ALFet1 T LLAT FEannn s uiTieutLaN M SR eI a3 gL TN
Fouueiiaeldiamadiuiy 54 lalnan uazitieindeuund Gefldineaeyulssdnanm
’Lumiﬁu&imm?mmﬂu%@m Phytophthora  sp TuiestfjiiAn1swudn uﬁqmiﬂqﬂﬁ?ﬂ
wuanFelalaansine arwau 54 Talaan daury Fom Phytophthora sp 1 7 % wlefifus
miﬁugqmm?mmmL%@Lmﬂﬁ ﬁ?ﬂﬁﬁmaﬁi@milﬂ?mmmﬁ@m Phytophthora  sp HA9NN

i
o v a

" o | A aa < gt A A A p s =
LLmﬂmq\iﬂu@ﬂqﬂmuﬂ@qﬂﬁyﬂﬂﬂqﬁﬁﬂﬂ ANNLIQAN L%@LLU@‘V]L?H%ML@VW] 34 {LaTE1ANIg

FUgInI9Las Y NANNGAINNL 45 40 waztdaia1snnA a1 sn lunnsdueanaiasoy

q

Lmumm%ﬂqmm;j%u: (antibiosis) MUY AINATIIVRILIFTIIE 19819 LETIH AN

'
aa K

AN O AN AT N a TR Fsasnuin et pTiBalelsiand 34 Tannaninses
u’?‘mmzﬁwm@ﬁué\imnﬁqmwhrﬁ“u 1.50 L1UWF LIRS

annmene aatlazanaa et eiGefindlunisrauaatae i ldaes
ﬂﬁQﬂiﬁLéﬂﬁLLﬁzﬁﬂmﬁﬁﬂﬁL‘Mﬁ}‘ﬂ’]m%ﬂﬁ") Phytophthora sp lagifFauiie uiunisld
oA ue ATaULIA TG Bacilus Subtilis 8 Trichoderma sp wazdesiuLazniam
037 WIS Mﬁ\imﬁﬂzgm%@m Phytophthora, sp suWszeiziaan 30 4u asidusinnsiinlsa
Y049 NN9HABNSNAGEE AL UANATUE LN Te d Ay Benasaifuilai S auiieuty
nsnianIEReess duig g qn Te Geagnudn nesEnNTIAResT 21 Ao Aewu
a3 metalaxyi {40 ndiin 20 Ard Tieuilgniad 24 FoluduazAamimn 3 Su Hilefidus

nafinlsptieengAWnAL 74.00
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LANAITRN9AN

naad nanady. 2526, TsAuazunasdmngaasndanld. UidnuenanWatnesiaumas
AR NPAUNN. 114 Ui,

NATW grunie uazdeaun drsfidana. 2552, nsacuaNisatinadsediluaiaeswsnuau
TnauupnEalfing. asa1dauwazduainizinisinems 26(2) : 33-39.

ANNA WAeIana wIn Asdmu anla dilaa Laz1aung Bnena. 2542, nsAnLaen

1
cal a a

LmﬂﬁL‘?ﬂLL@umIﬂﬁ@mwuﬂimmﬁmw‘lumimuquLéﬁ@ Fusarium  oxysporum.
NNIANTINYIANGRT NED. 15(2):59-79.

s Tuinmn uazdnIngassos naaafudang. 2551, UssAvnmaesu afl Fuufindlu
nsdudanisistzes@e Alemaria solani Sorauer mmwﬁmimm%ﬁqmmm
fT1el53. M98 T3V ANAR SN RS, 39(2):181-190.

AUIA AUVEEING. 2520, TsanazAngliilsyau. 1M ninANWnadmmnnnta a1rin
NN, 163 Uil

auid aungesna. 2541,  laauagdnglilsz i, WFdndniniuwinadmunniis ain
NN, 163 .

Morton, D.dsmand W:H. Stroube. 1955. Antagonistic. and stimulatory effects of soil
microorganisms upon Sclerotium rolfsii. Phytopathology 45:417-420.

http://orchid.igetweb.com/index.php?mo=3&art=311061 (20/1.1/53)

http://www.scisoc.orth/stt/32/sec_b/paper/sttd32 B2 B0104.pdf (20/11/53)
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v
o

ASNMANUINT 1 wanisaamziitlasidudnisdudeninasyaesaaiuai Gelaloan

Fi197] NHNARENNIIATTYI89ERT Phytophthora sp LLBIMTIALNITE

7 3 5
Source df SS MS F F.01
Treatment 52 24512.04442  471.38547 4.44 *
Error 159 16865.02015 106.06931

Total

= A uuAnF1aiuas




70

ASNMANUINT 3 wan1satAziidafidusnisdudiniaaanaasdanuaiizalaloan

5197 NHUAFBNATIYLBAUTIN Phytophthora sp LLEMNTLAEN TS

N7 5
Source df SS MS F F.01
Treatment 52 32300.44879 621.16248 6.24 *
Error 159 15825.96208 99.53435

Total

= JAuuANFAaTuas
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a A

ANSINANANUINT 5 NANITILATIZTAINNNI1NUD9LT I AT IS U 9D T A LU AT (38

a A

. X X aa o X
1@1“11@1/][5]’1\1"] ‘].Iu‘ﬂ’]‘lﬂ’]ﬁ‘L@ENL“ﬁ’ﬂW.ﬂ.L‘ﬂ.‘lflﬂ\?@’]ﬂﬂ’]ﬁ‘ﬂ@]ﬂmﬂLLUﬂV}L d

Wlnan 5 91

Source df SS MS F F.01

Treatment 52 52.17283019 1.00332366 5.50 *
Error 0000000  0.18238994

Total
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AITNNANUINT 7 uannsdesziilafidudniainialsaudanisigniias Phyophthoa sp

Woan 3 91

Source df SS MS F F.01
Treatment 25 6080.76923  243.23077 3.46 *
Error 104 7320.00000 70.38462

Total 129 13400.76923

CV. %

= JANNNLANG

hytophthora sp

-
Ms/,w‘ F.01
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AISNMANUINT 9 HanTATziidesifuiniaialsaudsnistgnimas Phytophthora sp

Woan 11 94

Source df SS MS F F.01
Treatment 25 43012.30769  1720.49231 9.54 =
Error 104 18760.00000  180.38462

Total 129 61772.30769

CV. %
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=l a - c G o a o k4
AT NANANUINT 11 NANIT Lﬂﬁ"]zuLﬂﬂﬁ‘L"’ﬁHMﬂq?Lﬂmtﬁ‘ﬂuﬂ\?ﬂqﬂjQﬂﬁ@?q Phytophthora sp

Wan 19 41

Source df SS MS F F.01
Treatment 25 45760.76923  1830.43077 20.69 *
Error 104 9200.00000 88.46154

Total

CV. %
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AITNMARNUINT 13 uanFenziiesidusinisialaanasnistgniios Phytophthora sp

Wnan 27 du

Source df SS MS F F.01
Treatment 25 49139.23077 1965.56923  41.89 **
Error 104 4880.00000 46.92308

Total 129 54019.23077

CV. %

a
= UANULLANG
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Abstract

Hybrids of Dendrobium scabrilingue development was done to produce flowers
for fragrance industry or fragrant potted plants. It was found that all of progenies derived
from the crossed between D. Sweet Dawn, pod parent and D. scabrilingue, pollen parent,
had strong pleasant fragrance flowers as their pollen parent, but the progenies produced
pseudobulb length, number of internodes, leaf length, and leaf width less than their both
parents, significantly. Moreover, the progenies produced pseudobulb width and flower

width flower less than their pod parent, significantly.
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Source df SS MS F F.05 F.01
Treatment 2 3254.9550  1627.4775  7451.8 5.14 10.92
Ex. Error 6 0.5595 0.0933
Total 8 3255.5146 406.9393

Grand mean = 23.917

ANSIIHUINN ¢

Source F.05 F.01
Treatment 2 280.6540 140.3270  526.27 5.14 10.92
Ex. Error 6 1.5999 0.2666
Total 8 282.2539 35.2817
Grand mean = 10.52

CV = 4.90%
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ANFIGHNWINA 4 LAASEANITIATIEHANN LT TIUAN NN 1L

Source df SS MS F F.05 F.01
Treatment 2 7.8968 3.9484 45.97 5.14 10.92
Ex. Error 6 0.1554 0.0859
Total 8 8.4122 1.0515
Grand mean = 8.29

CV = 3.53%

ANTINHUINT O

Source F.05 F.01
Treatment 2 14.5422 7.2711 86.11 5.14 10.92
Ex. Error 6 0.5067 0.0844
Total 8 15.0489 1.8811
Grand mean = 4.31

CV = 6.74%
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ANFIGHWINA 7 LAAIEANITILATIEHANNN LT TIUAUILAANFBTE

Source df SS MS F F.05 F.01
Treatment 2 1.9014 0.9507 240.35 5.14 10.92
Ex. Error 6 0.0237 0.0040
Total 8 1.9252 0.2406
Grand mean = 2.24

Cv =
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Abstract

The objective of this study was to investigate the varietal characteristics

of Dendrobium scabrilingue Lindl. in order to use in fragrance industry and pot plant

production.The infor st ill was then transfered to
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