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TA

TSS
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Benefit cost ratio

Centimeter

Centimeter is a unit of length in the metric system.

Good agricultural practices

Maximum

Minimum

Standard deviation

Titratable acidity

Titratable acidity is a total amount of acid in the solution as
determined by the titration using a standard solution of sodium
hydroxide.

Total soluble solids

Measure the sugar content of sugar solutions, total soluble solids
content of a solution is determined by the index of refraction. This is

measured using a refractometer, and is referred to as the degrees Brix.
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Research and Development on Cardamom and Bastard Cardamom in the East
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ABSTRACT

Pineapple ‘Trat Si Thong’ is a significant local economic crop and this cultivar
is the most popular fresh consumption pineapple and the good quality products are
valuable for growers to meet market demand. This study aimed to determine the
existing production technology of pineapple growers and pineapple production
technology feasibility study towards farmer-participation approach in order to find
out an appropriate technology for growers and increase good quality fruit yield and
their farm income. The studies including 1) pineapple ‘Trat Si Thong’ production
system of farmers in Trat province: the research methodology was done through in-
depth interviews schedule with 70 pineapple growers in Trat province, Crop Year
2011. The findings revealed that the major occupation of most growers was rubber
tree plantation. Most land tenure status was free of charge land. Majority cultivation
pattern was intercropping in rubber tree. Double row planting with spacing was 30
cm x 50 cm x 100 cm. Basal application was organic fertilizers. Most side dressing was
compound fertilizer and various grade that was applied twice after planting. Forced
flowering, ethephon together with urea fertilizer were applied to 8-12 month old
plants. The harvesting indices were including age of fruit and other characteristics of
fruit. Most pineapple fruits were wholesale to the dealer. Average net profit was
8,702.44 baht per rai per crop. 2) on-farm research an appropriate technology on
pineapple ‘Trat Si Thong’ production in Trat province: the comparison between
recommendation method in terms of suckers grading and fertilizer application and
farmer’s practice method were conducted in cultivated areas in Trat province in the
Crop Year 2011 - 2015. The findings revealed that pineapple in vegetative growth
including leaves length, leaves width and number of D leaf the recommendations
method had higher than farmer’s method. The recommendations and farmer’s
practice methods had average fruit weight were 1.64 and 1.52 kilograms per fruit. The
value of TSS were 14.83 and 14.46 °Brix and TA were 0.73% and 0.70%. Average
production cost were 12,778.00 and 12,980.00 baht per rai. Average farm income
were 27,081.14 and 25,956.85 baht per rai. Average net earnings were 14,303.14 and
12,976.85 baht per rai and BCR were 2.12 and 2.00, respectively. The comparison on
net farm earnings between two methods found that recommendations method had

average net farm earnings more than farmer’s method, accounting for 20.70%. Fruit



yield grading based on standard demand average farm income were increased by

20.86 - 26.86%.
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Abstract

Study of Identification and Biology of Pathogen caused of Salacca Fruit rot.
We find many of fungus on fruit of Salacca such as white mycelium, yellow and gray.
In Laboratory can select and back inoculation on Salacca fruit. The experimental can
identification the MarasmiuspalmivorusSharplesis the cause of Salacca fruit rot. In
Salacca plantation can find fruit rot disease in rainy season.

The experimental of Chemical control for Salacca fruit rot is RCB 4 replication
and 5 Treatment 2 locations. The treatment is difenoconazole 25% W/V EC 15 ml./
water 20 L. ,pyraclostrobin25% W/V EC15 ml./ water 20 L. , tebuconazole +
trifloxystrobin50%+25% WG 10 ¢./ water 20 L. , validamycin3% W/V SL 30 ml./ water
20 L. and Control (water). First apply is before cultivations 2 month and second after
that 7 days

The studies on species, biology and ecology of Salacca Insect Pest was conducted
by means of survey, sample collection and questionnaire at farmers' orchards in
amphoe Tha Mai, amphoe Khao Khitchakut and amphoe Muang, Chantaburi
province. There were 3 kinds of insect pests that attack salacca tree including
Oryctes rhinocerous Linnaeus, Oryctes gnu Mohnr. andRhynchophorus furrugineus
Oliver, one insect pest that attack flower which was Diocalandra frumenti Fabricius.
There was only one pest that attack fruit which was the salacca fruit borer. This
insect belongs to the order of coleoptera, family Anthribidae and currently under the
process of identification. Egg is creamy white and oval shape. Larva feeds on the
fresh of salacca fruit. Pupa is creamy white and takes place in the seed. Adult is
small beetle with large oval compound eyes and the body length is about 5 to 9
mm. Forewings are brown with scattered black spots. Mouthpart is chewing type,
long-flat broad and shovels like. Female has shorter antennae. Development; The
egg stage: 2-3 days, larval stage is about 30 days, pupal stage: 5-9 days, adult stage:
5-60 days. Mating of salacca fruit borer occurs in the morning. Adult female lays eggs
in the salacca fruit under the peel. The infestation occur when the fruit is at the age
from 7 months old and over, simultaneously with the changing of the peel color
from dark brown into reddish brown and producing fragrance. To study on color

preference of adult beetle, different color of sticky traps were used. It was found
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that adults were caught by all the test colors of sticky traps. However, green and
orange caught more beetles than others.

The studies oncontrolling of salacca insect pest were carried out in the farmers’
orchards in Chanthaburi province during October 2011 to September 2013. There
were 2 experiments including the studies on efficacy of some insecticides and the
studies on bagging materials and bagging time to protect salacca fruitfrom fruit
borers. The studies on efficacy of some insecticides to controlsalacca fruit borer
consisted of spraying pirimiphos-methyl 50% EC,carbosulfan20% EC,dinotefuran10%
WP,clothianidin16% SG and fipronil5% SC at the rates of 50 ml, 50 ml, 20 g,
10gand30 ml per 20 liters of water, respectively,every 15 days from 6 months old
until harvest. The result showed that all insecticides were effectivein protecting the
salacca fruit borer, and the residue in the fruits was safe for consumption.The study
on bagging materials and bagging time to protect salacca fruit from insect pests
revealed that the bags that made of cloth, plastic bags, plastic bags with
chlorpyrifos1% and the commercial fruit bag Choon Fong® gave a good result in
protectingsalacca fruit borer and the proper bagging time is at 6 months after fruit

setting.
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Identification and Biology of Pathogen caused of Salacca Fruit rot
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Study of Identification and Biology of Pathogen caused of Salacca Fruit
rot. We find many of fungus on fruit of Salacca such as white mycelium,
yellow and gray. In Laboratory can select and back inoculation on Salacca
fruit . The experimental can identification the Marasmius palmivorus
Sharplesis the cause of Salacca fruit rot. In Salacca plantation can find frut rot

disease in rainy season.
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Study on Salacca Fruit rot management
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The experimental of Chemical control for Salacca fruit rot is RCB 4
replication and 5 Treatment 2 locations. The treatment is difenoconazole
25% W/V EC 15 ml./ water 20 L. ,pyraclostrobin25% W/V EC15 ml./ water 20
L. , tebuconazole + trifloxystrobin50%+25% WG 10 ¢/ water 20 L. ,
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validamycin3% W/V SL 30 ml./ water 20 L. and Control (water). First apply is
before cultivations 2 month and second after that 7 days.
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The studies on species, biology and ecology of Salacca Insect Pest was conducted
by means of survey, sample collection and questionnaire at farmers' orchards in
amphoe Tha Mai, amphoe Khao Khitchakut and amphoe Muang, Chantaburi
province. There were 3 kinds of insect pests that attack salacca tree including
Oryctes rhinocerous Linnaeus, Oryctes gnu Mohnr. andRhynchophorus furrugineus
Oliver, one insect pest that attack flower which was Diocalandra frumenti Fabricius.
There was only one pest that attack fruit which was the salacca fruit borer. This
insect belongs to the order of coleoptera, family Anthribidae and currently under the
process of identification. Egg is creamy white and oval shape. Larva feeds on the
fresh of salacca fruit. Pupa is creamy white and takes place in the seed. Adult is
small beetle with large oval compound eyes and the body length is about 5 to 9
mm. Forewings are brown with scattered black spots. Mouthpart is chewing type,
long-flat broad and shovels like. Female has shorter antennae. Development; The
egg stage: 2-3 days, larval stage is about 30 days, pupal stage: 5-9 days, adult stage:
5-60 days. Mating of salacca fruit borer occurs in the morning. Adult female lays eggs
in the salacca fruit under the peel. The infestation occur when the fruit is at the age
from 7 months old and over, simultaneously with the changing of the peel color
from dark brown into reddish brown and producing fragrance. To study on color
preference of adult beetle, different color of sticky traps were used. It was found
that adults were caught by all the test colors of sticky traps. However, green and

orange caught more beetles than others.
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Table 1 Number adults of fruit borer caught on various colored of sticky traps set in

salacca orchard ,Chanthaburi province.

Number adult of fruit borer caught on sticky traps
Location
Red | Orange | Yellow | Green | Blue | Grey | White
Amphoe Khao Khitchakut 3 1 3 8 2 0 0
Amphoe Tha Mai 1 5 3 7 2 0 0
Amphoe Mueang 1 5 0 5 5 2 6
Chanthaburi
Total 5 11 6 20 9 2 6

Figure 1 egg larvae and pupa of fruit borer

Male Female

Figure 2 adult of fruit borer

Figure 3 Damage and exit hole of fruit borer
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Controlling of Salacca insect pest
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The studies oncontrolling of salacca insect pest were carried out in the farmers’
orchards in Chanthaburi province during October 2011 to September 2013. There
were 2 experiments including the studies on efficacy of some insecticides and the
studies on bagging materials and bagging time to protect salacca fruitfrom fruit

borers. The studies on efficacy of some insecticides to controlsalacca fruit borer

consisted of spraying pirimiphos-methyl 50% EC,carbosulfan20% EC,dinotefuran10%
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WP,clothianidin16% SG and fipronil5% SC at the rates of 50 ml, 50 ml, 20 g,
10gand30 ml per 20 liters of water, respectively,every 15 days from 6 months old
until harvest. The result showed that all insecticides were effectivein protecting the
salacca fruit borer, and the residue in the fruits was safe for consumption.The study
on bagging materials and bagging time to protect salacca fruit from insect pests
revealed that the bags that made of cloth, plastic bags, plastic bags with
chlorpyrifos1% and the commercial fruit bag Choon Fong® gave a good result in
protectingsalacca fruit borer and the proper bagging time is at 6 months after fruit
setting.
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Abstract

Research and devlopment on calmondin (Citrus mitis Blanco.) production
technology in the Eastern Region to attempt appropriate calamondin production
technology, processing and utilizing for farmers and entrepreneur. The experiment was
conducted during 2012-2014, including 2 experiments. 1) research and devlopment on
calmondin (Citrus mitis Blanco.) production technology in the eastern region, 1.1) a
study on appropriate spacing for calamondin were 4 treatments; 1.5x1.5, 2x2, 2.5x2.5,
and 3x3 m 1.2) research and development on flowering preparation were 4 treatments;
no fertilizer, manure rate of 10 kg/tree, chemical fertilizer 20-10-10 rate 300 g/plant and
chemical fertilizer 15-15-15 rate 300 g/tree 1.3) research and development on flower
induction were 3 treatments; no induction, no irrigation and chemical fertilizer 12-24-12
rate 300 ¢/tree with no irrigation 1.4) research and development on fertilizer
management to increase productivity in fruit set stage were 4 treatments; no fertilizer,
manure rate of 10 kg/tree, chemical fertilizer 20-10-10 rate 300 g¢/plant and chemical
fertilizer 15-15-15 rate 300 g/tree. Every experimental design was RCB with 3 replications
except sub-experiment 1.3) with 4 replications. The results of spacing on the three years
average found that the growth and yield of calamondin with 3x3 meter spacing were
highest than the other treatments. Average canopy size were 134.9 cm, gave average
yield at 194.1 fruits/tree, average each of fruit were 19.3 ¢ and average yield/rai were
minimal at 698.5 kg, because there were less number of trees/rai than the other
treatments but production cost were lowest with 12,817 baht/rai. While the spacing of
1.5x1.5 m gave the most average yield/rai at 1,515.4 kg, but there are the highest average
production cost at 32,210 baht/rai. The results of flowering preparation on the three
years average found that the growth, amount of flowers and yield of calamondin with
15-15-15 fertilizer were highest than the other treatments. Average canopy size were
147.8 cm, average the number of flowers were 116.6 flowers/tree. It gave average yield
at 93.5 fruits/tree and the most average yield/rai at 1,094.8 kg. While average weight/fruit
were non significant difference from the other treatments. The results of flower
induction on the three years average found that non significant difference on the size of
canopy in every treatment. But the 12-24-12 fertilizer with no irrigation gave average the

number of flowers and yield more than the other treatments, average the number of
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flowers were 95.8 flowers/tree, average yield were 81.6 fruits/tree and the most average
yield/rai at 927.6 kg. While average weight/fruit were non significant difference from the
other treatments. The results of fertilizer management to increase productivity in fruit set
stage found that non significant difference on the size of canopy in every treatment. But
the 15-15-15 fertilizer gave average yield more than the other treatments at 109.2
fruits/tree and there were the most average vyield/rai at 661.4 kg. While average
weight/fruit were non significant difference from the other treatments.

2) A study on processing and Utilizing from calamondin, 2.1) A study on
processing from calamondin. Processed calamondin product were 7 types; calamondin
juice, calamondin jam, calamondin marmalade, calamondin jelly, calamondin osmotic
dehydrated, calamondin sherbet and calamondin cake. The sensory evaluation of each
products were evaluated by 30 taste panelists. The overall acceptance revealed that;
Calamodin juice; used 120 g of calamondin juice per 750 ¢ of water and sterilized at 100
°C for 5 minutes. Calamodin jam; used 600 ¢ of calamondin juice per 1,200 g of water
and 0.75% of pectin. Calamondin marmalade; used 300 g of calamondin peel per 1,000
g of syrup with 35 °Brix concentration for osmotic dehydrated in marmalade process.
Calamondin jelly; used calamondin juice 300 ¢ per 1,350 g of water and 1.5% of
carrageenan for jelly mixture. Calamondin osmotic dehydrated; used 4,000 ¢ of
calamondin juice per 2,200 ¢ of water and 1,800 g of sugar and preserved about 5-6
days, then dried at 60 °C for 5 hours. Calamondin sherbet; used 50% of calamondin juice
and added gelatin 0.5% for ice cream mixture. Calamondin cake; used 75 ¢ of
calamondin juice for cake mixture. 2.2) A study on processing and Utilizing from
calamondin. For extracting limonin and pectin from calamondin peel to utilize, the
extraction limonin orange peel done by distillation with water. The calamondin peel with
dl-limonene is the main element and various terpene are sub-element. Extracting pectin
from calamondin peel done by boiling with 0.3 M of hydrochloric acid solution, then
precipitated pectin with 95% ethanol, washed waste calamondin peel with ethanol
before extraction and washed sediment pectin with ethanol 4 times, it has been the
pectin with 5.58% average of methoxyl from calamondin peel in low methoxyl pectins
group. When the extract limonin of calamondin peel was developed to water repellent
spray, it doesn’t pass the efficiency of the products test to against the mosquitoes
because it couldn’t stay on the skin for longer than 3 hours, but it was developed to a

mosquito repellent lotion. When the pectin from calamondin peel was developed to
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gelling agent in the gel air freshener, 3% of the pectin can used with sodium
polyacrylate 1% in lime water to gel air freshener with the strength of the smell in the

acceptable level for 10 days.
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WazANYEUTIN tnuEvaaay 30 AU TWUUUTEEIUALUINAIIUYOUKUY Hedonic Scale (1-9
AZLLU)
- guninienien Iiud Snsnisazansvedloandy e

TAunu 30 w9 wagAlaLIassu (Overrun)
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- aunmmaed loun Ysinawesudsiiazanald wazaiminuduy
NIA-AN
2.1.6.2 Fnwdsunanaaniunwnzaslunisudalesnsuwesiunduin

1. WA UNITNAADLUU CRD &I 3 91 N551735A USUNauaady 4 seeu

lawA Seay 0, 0.5, 0.6 kag 0.7 YDIAIUNAY

6V '
I~ S

2. 11loAN3ULTDSIUNENIATAAMUNLIZTANRIN 6.1 UUAUIANAUAILY
USunaufidne
3. prRdsUANAaINAnS U leAnTue funduTauiiioaty 6.1
2.1.7 AnwdSnanhdusaimunzadlunswanandusn
1. 19UHUMSNARBILUY CRD 1l 3 91 ns5u3iie Ysunahduin 4 seeu
laun 0, 50, 75 uag 100 N5y
2. udnduialaelddrunan Wl 150 n$u dhanansie 170 n$u 1nde 2

o

n3u udaAn 200 N3u wew 6 NS W& 20 NSU WINTU 90 n3u Teuan 15 N3u Lwean 90 NS

6V '
a A

uazUTinmuihduiaiidnwm 7.3 avaeusmnwussmansueidnduia dol

- puawnsiulszainduda tdun & ndu savd leduda uay
ANNYRUTI lagEnaaey 30 Ay luuuUsHiuAzLILAIINYBULUY Hedonic Scale (1-9
AZLUL)

- pauamynamenn dun @@ eduifa (Lsnauaziseda) uagn1sty
WUBALAN

- USinauqdumisd

nawazandl  dudiunisieudnanay 2555-Fusiou 2557 anine1de

wialulagvuenans TueanIng unTUNYS

mMsnaaesgaefl 2.2 nsAnwnaludusaziwaiuandudauaznsidussTovd
2.2.1 MmsAnwansaluduandusn
2.2.1.1 msatmhsunenszmeniUdenduanlnenisndugeii

Anwinsadaansdluduainiudenduislasnisndudie Ussgndld
315904 Hosni et al., (2010) laglfudendusafivaeannisauti finnudulasiade 80.02%
Usinaududn 700 nda Tuih 3,000 fiadans thanndu Wisuidsunsididonduiatuaziden
wazlsiilu ndinndundardninfimaslufiedislngld anhydrous Na,50, udansesen v
fogransunensymeilaluteurudsauninaviiuieseidely

2.2.1.2. NsAN¥IIRUsENaULNUNBUSEENWABNALIN
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A5AN®199AUTENBUUNTUMBNSEINUADNELINNLARINNITNA UMY
UN3ATIENLAY Gas chromatography-Mass spectrometry (GC-MS) Usegnaildisinsizives

Tao, et al. (2009) @9IATILINNUILLATDINBNANT AMLANYNFERNS UnINe1deuTing nela

[

ANIENNTIATILIIEN

=De 0.

Column : HP-5MS (29.3 m x 0.25 mm, film thickness 0.25 um)
Inlet temp. : 250 C

Injecton volumn : 0.2 pL

Split mode

Oven temperature : 50 C hold 1 min

ramp to 220'C (rate 5 C/min) hold 10 min

total rum time : 45 min.

Detector : MSD

Scan mode : 25-350 amu.

Carrier gas : He

Column flow rate : 1.0 mL/min

2.2.2 msfnwnsatnmaRuanmnUdenduinmdeis

nsafmeiuainiudenduiavszandliisnsatamaiuromaigs was
aniz (2005) Tnaimnidenduiafindeainnsndudeti Julfesidon 300 a3y ifu
asavanensalelnsraeinandudy 0.3 M U3uns 900 faddns duilonmgiiil 80 e
wadea unan 60 it AefisliliBuiigumgivios nsesieinumung andunnegnoumaRu
Fre1o51u0a 95% nieufumuaisarateusey lundeuiu sanel5Uszanm 24 Falus nseq
PENOUNARUAIEAIYIIUNS udIEeieesIuea 95% adufiveydlnu  3-5 A% AuATINARLYE
1Laifid dhlumnlsiuidudanafuiigamgiivies udreuwtsiegeuiigamai 50 ssrwaidea 1Ju
a1 10 Falug

2.2.2.1. fnwmavein1sdsduazinaasenainnnduin

LWSEUAIBEN9 AU ADNANIANAIDINNAUAILUILE? UINTDILALUINININ

'
a

Aalviagiinuy auwiangaumil 50 esrwaldea uilanuulsyinu 8% uimluasiden iy
megrdldgananadin inulilugiiu  nsfinwinavesnisdsduaziiniasenainninduin
IMsFne 3 N335 Ae lid1e d1aiielenuea 85% wazdemeul tngtnfiegne 25 N3N LAY

fvinazateNldans 500 faddns walusatndeun 70 esmwadea 1unal 20 w1il Nsed
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ALNDUMIBENTFRY LAIUINZNDUNENAFYININUA 4 ASY NEULUENANARY TAANE L, a, b
= dl v
YBUNARUN A
2.2.2.2. ANWINANITANNALNDUADEVDINARUNANA LA

ANSANBIYINIAYA19E98NINNNINEUINMILANTALANULDNIUDA 85% HAY

1% [
o o [

11 971U 4 A9 Wisudunndsnduinlileans newthunadmwadulaew@dy 0.03 M HCL 500

[
a a

{08803 U3U pH 10U 1.5 she HCL diufl 80 asrnwaidoa w1 9alus Tusrsmuaugamgd 4
Wiy uwainsesenninmednaniuie  diarsazarglunnaznaumeieniuea 900 Jaaans
wiaunuuseq Aaliiua andunsewmzneusiefituniuns
2.2.23 AnwUBauarnssaeunmantiveunaiuiiatninmnduin
AR TisufumARLNINISAN
nsAnevilneinUsunANTy Ysinandn warUSinatuvenda 4913
AAseinenda Uszendldisnisves Singthong et al. (2004) wdahefldunuieudisuiu
LNARUNIGNITAN
2.2.3 msfnwianstdusleinnansatnaluiulasinaiuandonduin
2.23.1 Msfnnmananasdilags
1. msﬁﬂmmswamaLﬂﬁéﬁuﬂa'qqmﬂﬁﬂﬁwamzmamﬂLuﬁaﬂ

'
aa

130 Fefldluflulazansuseneumesiuauy Wuesausenau Weuiudludunienisan Tnevinli

€

) 4 - g Y 4 oy &
1uneusEinganUden dulnazateln lnenisnaniiduneusyineannilienduin 10

io(

)

a

fadans ofaueanesed 60 Nadans wavdinau 40 Jadans Wi wawnlansiewen Aenald
24 F3u9 NUUSUeEINLeeN AzlatnduesseanWienduaniiaiuisaavansunle

2. dansaraelaainds 3.1.1 4990181 Tudnsiaiu 7:3
wag 5:5 ussgaslurinnatafniase

3. veaeulszansninvesasdinldgaainunfuneusvive

& }%4 g G4 9°J 1 a a ¥ 1 a a a % 1
Waendudn uazaUsdiilageaindluiunianism lnedmaaauussansninvesndndusilaes
natedu (Asareauiy) o vesdjdinisanrduidednerdianiansisuge
ASUAINYIANANTNITWINNE
2.2.3.2 msfnwnsnanlatulags

1. Mm3fnwinsudnlatulagannuiduneussiveilfenduintiu

Iaiawangnsladuingamivesusun ssgin 91in (USEnesedn A11n, 2556) lagldunduney
A 4 a Y] v o Y a ¢ ) v &

semganldanan Wisunumsigunsdunzlasvey desrusynauvedlaty fadl

g 1 Sodium polyacylate 1.2%, Dicapryly ether 3% Llay

[%
o

YUNENS17 4%

A 2 Glycerine 4%, Spectrastate 1%, 11 83.4% uag
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Sodiumstearoyl glutamate 0.2%

duft 3 disfuunngd 1%, thifugadusda 1% way thduvon
sempandenduin vierhitunsladuon 1%

2. wisladulnedediunandiui 1 awgns nanlmdniuse
AdDImaN s feneld ndudsdunandnd 2 muges naulidifudoieiomane g udn
Fehdunauil 1 uaz 2 fnanumanlfidiu wasidudrunandiud 3 nanlidniy Ussana

15 uit tldussylaluvasnnaiadin

be

3. wadevlsvAnsnmvasladulageinihiunenssiveduie
uarlatuldgannintunyladueunianisin Tasdmaaeutszansninessdnfasilaganasiu
(Renpauna) a siesUfRnsantiiseinenmansansisagy nsuineimansnisuwnd

2.2.2.3 mafinvnisudaatmenyiuaine

1. AnwNsiinIavesNARY

Wiguilsunsidimeiuduansneaa Aanududu 3, 6, 9
way 12% Wisuiunsidinadusiuiy Sodium polyacylate 1% (Huansneiaa lnefiisnsnses
wa fadl

- AZAUINARUTIAUTUTUAIN wag Sodium polyacylate Tu

1%

ulaseu Neaumgivseana 70 sernwal@ea naulvidiiumeiaseranemIswuvilens

o & & 1Y
AUNTTVLUULUBLABINY

v v
Y

- wussgaslufenarafnuuuiinita fefiald 48 d2lus uay
Funnn150lAnlIavuNARULAREAMTNTY

2. AnwnsuanatrenUusNe

~lderududureanafufivuzaulunisiineaann 3.3.1 uas

1%
o

1HirTumenszmeanUdonduandussdusenouvesasiindu lagnsuunauiivey 2 Gk

LDE
be

gm‘ﬁ' 1 dveusewedenduia 10%, Yshundan 10%, visty
1¥a 10% uag ethanol 70%

qmﬁ 2 thveusuvedenduia 10%, ﬁﬂﬁuuwwﬁ% 10%, 1
Suuesiu 10%, 5131’14@@'1%61’3 5% Wag ethanol 65%

-3 8ULRaUNMANUSUDNINA Laald uNaY tALA tNARY 3%,
Sodium polyacylate 1%, Uuuia 90%, Glycerine 4%, 193 1% wag Eumulgin HRE 40 2%

= H o o a .
- LASHULIAUINBUUSUBINA IW‘EJ%QL‘WPW]‘L! hay Sodium

polyacylate thanazaeluthuladou Neumagll 70 s iwaigya
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- 1Y Glycerine nadliidniu augumgilanasuszunns 50 o9
=
AL
- veunauiu  Eumulgink HRE 40 Tiitndu udunasly
duraunvun AUl TUREINUIIRasena1ain Uk
- NAABINITUAIULUAITEAUALLTIVBINAUAUIMOUUSY

v o

omARdarield 0, 5, 10 waz 15 5u InensnageunisUssamduiaia Descriptive Analysis
Tuoranasinssiuan 10 au TazuuussiumNLLsIweInaY 5 sedu feil

1=tosann  2=toy 3=vwnaw  d=um 5 =3niign
auazaaIuil AaAL 2555-uegu 2556

neviTuuasimnnIneN AU asulsTUREANANYAT

NaN15IRBUazaRUTENE
= a v 4 IS a 17 g &1 P L
n1sMeaei 1 NM1s3deuasimumalagnisnandudalunuiniangiueen
n1sveaesdae 1.1 AnwissezUgnivanzauvasduan
NNIsAnwsEErUanmuzandmiunisuanduin laun ssezdan 1.5x1.5, 2x2,
2.5x2.5 uag 3x3 wes wudr TN 1 dudideiiniswsgdivlaludiurinansaialivandiaiy

WAlaLdUN 2 Bunuauwane1enIEdRlusuduIanldsresUan 3x3 wag 2.5x2.5 1A i

Y
YAnsTaU g nInssuIsauwiniy 136.7uae 134.1 lufiluns vaeAisvesdgn 1.5x1.5 uaz

o

2x2 s JANSIIANTIEn Wiy 115.6 waz 115.4 wufiuns 1Heannsamusudnduy

]
1o

WU iuTn 3 dududanldszesdan 3x3 wes darsdivunansaiulvaiign sesaenlaun 7
JrezUan 2.5x2.5, 2x2 LuAs Wity 186.2 Uag 169.3 lwufiuns diuiiszezdgn 1.5¢1.5 wng 4

' 2 o | a A = ISR ' A ! o
NINUVWIAENTFAITY 153.0 wufiuns Weowde 3 U Janudnuunanssnuiiniiuwaned1ai
eania e NszerUan 3x3 uaz 2.5x2.5 wns Spsivunensaulvginiinisugnszedu (M9
1)

6V
a a o

nstaRandn WU nvansIaALanaiulussazsrezUgn Fevilviduaniidnuiy
Ha/AU wanAeiuneadaluynnssudsidledntn 2 wuii lnenwudn Nseeedgn 2.5x2.5 uag 3x3
Wng AUIURE/AUNINTER WU 147.0 wae 145.6 wa Liesannnseiuiivunalvgvaeiissee

Ugn 1.5x1.5 wag 2x2 15 I91uiuna/autiesnian winiu 136.9 uay 135.8 wa 119991niinT

) A

1 @ 1 1 a v A Ao o o 1 U a al aa g
WUVLIALANNTT WAEINUTN 3 NFaInUIMTTINIUNG/AuULand1afun1s@dflunnnssyis Ineau
duanildszeuan 3x3 Wns 291U Ka/AuUNINNINTIIITOUINAY 305.6 Ha Todagtnlaud 7
seezUgn 2.5x2.5, 2x2 Wy 1.5x1.5 Luns Wiy 267.8, 188.8 Wy 181.5 Ha ANUA1GU Lalade

3 U 39nudn 9uura/Audannuuand19iunieais fe Nssesdan 3x3  1wns 131UUNe/AY
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aaa 1

WINNIINTTUITBUUAY drutmtdn/maveusaznssuisinnuuwandmeadannt tnefisvey

Ugn 3x3 wes dumtdn/waunfigayny sesasnlaun szusdgn 2.5x2.5, 2x2 way 1.5x1.5

WA auaEau Welade 3 U Janudn Niszesuan 3x3 wnsiimin/aaunnitga wirdu 19.3 nsy

sesaunlann fszezlan 2.5x2.5, 2x2 way 1.5x1.5 wWAs Wiy 182, 17.3 uay 169 n3u

Y

ada 1

mudnu dmsunmslvinande/lsudasnssuisianuuansianiadannd n1sugninduTuim
Hande/lsuntunudnuuduilddenuniveswdasseuslgn duilanis 3 Y Jamudn seesdgn
1.5x1.5 Luns Winawdn/l3uniige sesasnlaun ssavdan 2x2, 2.5x2.5 wag 3x3 Wns Wiy

1,515, 1,052, 839.5 way 698.5 Atansu/ls suaisu (9115799 2)

1590 1 M9asyAuleluln 1, 2 uag 3uazAadens 3 U @quieu 2556-fugney 2558) vas

& 1
Y A Af v

duannldsrezuaneineg a audidouasiaunsinunsIunys

Y

WURUAUGNA1NTING (URLInS)

swerlgn (lums)

i1 W 2 Ui 3 1ade 3 7
1.5x1.5 72.3 115.6b 153.0c 113.6b
2x2 75.3 115.4b 169.3bc 120.0b
2.5x2.5 75.4 134.1a 186.2ab 131.9a
3x3 74.2 136.7a 193.9a 134.9a
F-test ns > *x *x
CV. (%) 3.6 1.6 4.9 2.6

wanews  ns = Riuaneeiuvneana

*x LANANNAUNTEAUAINULT DL 99%

v o o w

AnadgluanuNfgfunissnwsiiuldwiouiu wansieiunieada Wisuisuaaaelngis
DMRT (Duncan’s Multiple Range Test)
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M1579% 2 M3linananluln 1, 2 uaz 3 wagAafens 3 U @quigu 2556-fuguu 2558) 109

¥

duaniildszozUaneineg a AudiTenasiniuInsinunITunys

Fruauna/fu Thutin/ma (%) nawdn/ls (Alandw)
weEln ‘ ‘ ‘
(ams) ~d ~d ~d Ay e e ~d why ~d od ~d Wiy
U1 Un 2 3 . Un1 Un 2 un 3 . Un 1 Un 2 3 .
3Y 3y 3y
1.5x1.5 1237 1369  1815c  147.4c  154b 16.0b 19.2¢ 16.9d 13555a  1,562.0a 1,628.5a 1,515.4a
22 1248  1358b  1888c  1498c  15.7b 161b  203bc  17.3c 781.0b 872.6b 1,505.0ab 1,052.9b
2.5%2.5 129.8  147.0a 26780  1815b  164ab  16.7b 21.4b 18.2b 545.9¢ 627.3¢ 1,345.2bc 839.5¢
3x3 1310  1456a  3056a  1941a  16.la 18.1a 23.8a 19.3a 374.3d 444.0d 1,277.1¢ 698.5d
F_test ﬂS * *¥ *¥ * * ** *K ** *K KK KK
CV. (%) 24 238 4.7 1.8 21 39 29 1.0 55 75 6.1 33
NG ns = lusnsnsfumneada
* = UANANAUNSEAUANUTRNY 95%
o uANANAUNSEAUANNTBNY 99%

' a ¢ v odAa v o o w oA Y ' Y aa a = ' a aa
Aadsluanudineafunddsnusiduldmdeudu uanaresiunieads wWisuiisuandslneis DMRT

(Duncan’s Multiple Range Test)

dofarsanisiununisanduialuuiassvesign wut fisvesUgn 15x1.5 s &
é}’unumiwamaﬁaumﬁqmﬁ'ﬂ 3 U s09097A8 ﬁizaxﬂqﬂ 2x2, 2.5x2.5 haw 3x3 LWA3T lowadeii
33 wihfu 32,210, 20,282, 15,767 wa 12,817 /13 awdndu (m31adt 3) eenslsfia nnsUgn
sroydaagdidnauiu/udinnnndy sldUmamands/lsTfiutunusuiudu uwiniad (2546)
U wandrodlilfifistumuuuiuauely Wensmindusutuazdosinsdausiiade
lailiAsdourtuiu viliRsidududdgylunsdaesyiuauasasauemnsgnineenly nandalu
Usioluenatiovasld LiesanAsiiAavdaandnusisaziiomnsazantioonitludislusnotayiilii
ponmenuazAnuatiosadld uenand nsUgnlussesdatuinniuluazgendentsdansuas
guainw 1w late iiuiien Jestuidadegity 1Wudu uazoraifislemalumsszuinvedsauas
wuasléing masmuduudosiauazussnulunsdanisnnnildmansmiududadu e
firsandununisianiindie luszey 3 U anfuidununisudngsdunussosUgniidndu a1n
Aduiug ssuutuartlafonandndun wu to astioatuiindngi anonaudusaa Hudy
demnisuuduinn uasudvanaldielusuduiusuazssuuiadudd 2 wae 3 uinns

< Y a

Ugriluszerdnfdsdiuunmsndniigenindud iesnduduiafinmaiyivinuasGudvsa
Inffuuntuludi 2 (il 1) Fededddtadonisdesmdussemilunsquadanislnsianizns
Faudsisnnduduiy dWeldlimssudasuauoninlinandnanasld 91nnnsfinnsuinis
WU muiuumInanvesdudnluszey 3 Udindm Jamudinslissosugn 33 weadu

srgvUaningauiian eanduiadnisasaaulalinandn/muluuTinaunnuaziaun e
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1 & v a ] Y ' v i a o Y v ' 126 VY
@Hqﬁlsﬂﬂ ﬂ']{l,ﬁmawam/'li@']"ﬂuaHﬂjf]ﬂ'ﬁlsﬁigﬂz‘u@jﬂQULUBQQWﬂﬂJQWU’Jumuu@EJﬂ'J'] LLG]ﬂGLGUGIUV!u

Tunsnanilaeninsyeydy
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M5 3 AUNUNISHARTUTN 1, 2 uag 3 uazARiens 3 U @quigu 2556-fugneu 2558) veddudnnldszevuansneg

U AUGITEUAERAUININYATIUNYT

QREHEG!
w8y 1.5x1.5 wng 8YY 2x2 LUAT WL 2.5x2.5 1InT BYY 3x3 LUAT
318119 - - - -
i1 W2 i3 Laaf Y1 2 A3 Laaf Y1 Y2 Vi3 Laaf Y1 W2 i3 Laaf
31 31 31 31
1. Tanmsinens
- Fududn 14,220 - - 14220 8,000 - - 8000 5120 - - 5120 3560 - - 3560
- Joadl 15-15-15 5200 5200 8160 6,187 2080 3,120 4,080 3,093 1040 2080 3,060 2060 1,040 2080 2,040 1,720
- Jgpen 5005 9,975 11,400 8793 2800 5600 6400 4933 1820 3,605 4,120 3182 1260 2555 2,880 = 2,232
- Rockphosphate 555 - - 555 185 - - 185 185 - - 185 185 - - 185
- @smdndng iy 1,840 3,150 3,740 2,130 1,450 2900 2,180 1,787 1,450 1980 2,180 1,610 1450 1,450 2,180 1,433
- JamBuqwussunh 13916 - - 13916 9,170 - - 9170 8,280 - - 8280 6,632 - - 6632
iAndu van
2. AU
S HRIEN 2,000 - - 2000 2,000 - - 2000 2,000 - - 2000 2,000 - - 2000
- viuamsidefRg ey 310 430 430 307 170 220 290 143 170 220 290 143 170 220 290 143
- fuiguainm 3000 3,600 4500 3,700 2400 3,300 4500 3,400 2400 3300 4,000 3233 2400 2700 4,000 2933

iauéfunuﬁmmi 46,046 22,355 28,230 32,210 28,255 15,140 17,450 20,282 22,465 11,185 13,650 15,767 18,697 9,005 11,100 12,817
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()

= a a v & 4 ! = N @
AN 1 ﬂ'ﬁLﬂﬁQJJLmUIWGUaQaNQWVﬁ%EJgUQﬂm']ﬂs]l,u@@']q 2 ‘UViaQUQﬂ

(M) 1.5x1.5 wns  (¥) 2x2 Wwag (M) 2.5x2.5 1es (1) 3x3 LIRS

1 = a o o = = v Y Y o o/
N1INAAIYEN 1.2 ’JQEJLLﬂ%WW‘N”IL‘VIﬂI‘LlIaEJﬂ']'iLGIiﬂuﬁuiﬁWiE)ﬁJﬁﬂﬁiUﬂ'ﬁaaﬂﬂaﬂ

nnsnaassldlenne Wduan laun ladldde, Jemenagrauies (waliunaundn 10

+ IS

Alansu/siw), Yeiadians 20-10-10 (300 n3u/fu) wazdewniians 15-15-15 (300 n3u/Au) waadu

9 Y

WNekagAnuaengsapunuaiusisladenunssuisiewsoudulinsoudmsunisesnaen

InNtadeny

9

= =3

nuuInfudeyan1sasyivlanasnaunisiinandn wudn i 1 uag 2 duduaai

a

N35335m199 In1sasaiulailiupndsiunsad Aluduvuansany wanudn Tuda 3 Bulieniy

1+ a

uansnafuneadn Inedudafilddondians 15-15-15 wag 20-10-10 Tnswjulngiiian wihiy 179.3
uay 171.2 wuhiues dududuieildtononuaglildads Souamsmiudniianiidy 1485 uaz
137.9 wufiuns Sadowads 3 U dudeiflddeuuurigiimuunnionsaiiimnnssds Inedudndld
{Joiaiigns 15-15-15 uag 20-10-10  Ssmaiinssnialugilan windu 147.8  way 146.8 lwufluns
sesaaldud Fuduiaillatononuinty 130.0 wufes uasdududadlalddefouansmindniian

WINAU 117.9 wuing (en5199 4)
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M157°9% 4 NSRS AUlalLlN 1, 2 war 3 uaveedens 3 U @guieu 2556-fugne 2558) 104

23 ! '
a ! 1 A

wIanlalesneewmisusulinioudmiuniseannen i AudideuasiauINITNYAS

€
D

9

TUNYS
WURUAUINAIMTING (QURLIRS) IUIUADN/HU
Wmslede i s s \ady s s s \ndy
1l Unz2  Un3 - Un 1 Un 2 un 3 -
34 3¢
Laildde 964 1194 1379b  117.9b  81.9b  920c  1193b  97.7c
Tdtsnen 1081 1333 1485b 130.0ab  823b  97.3bc  121.7b  100.4c

Iﬁﬂﬂmﬁ 20-10-10 106.4 1543 171.2a 146.8a 89.8ab  1023b  138.0a  110.0b
Idﬂﬂmﬁ 15-15-15 118.0 1548 179.3a 147.8a 92.3a 111.7a 145.7a  116.6a

CV. (%) 10.6 10.5 6.5 8.2 7.3 4.1 35 2.8

WEWe  ns = Lduenaeiueata
* = uANANNNUNSEAUAINMLTRNY 95%
** = uANANNAUNTEAUAINLLTRNY 99%

anedgluanuifenuiniimsnesmiuldwilouiu uananeiunea@da Wisusuanaelagis
DMRT (Duncan’s Multiple Range Test)

n1509nABN WU AudNIalnIsuanlugaulazeanaenvuIklun LN evalddeniy

23
Y a A

ad o ¢ = & P Y ) aa = v
nssudsUssann 3 a1 Fadusseznatlndifgeiulunnnssuls enadesanauduaninis
WwigAulanazauysallndfssiulagiangludae 2 Uusn uaztaudluln 3 aziimsaiadiuleg

| YR Y aa |+ aal o a a 9 ' Y Ay
wane1aiutne lngtanssundnisladeniinnuindnisasydulaluaunsasiuainnisunlade

Y oan M Y vy v & o = % Y o ) o & I3

ronuazaunlilade wisuduandinadianunseuluniseanneninaifissiu Nl 19dunaainnis
FaksafandnAuien 1esniivawinduwazuzuniinesnaenangansaunwanivy (§9ay, 2559)
Wednuasnansaunuazaulasuinadnaneddinisuaneenlriuazesnnantusserialbnaaesiy
= A a v o A a ' a & aa | A a v

Fenaniiiianseuiulaegeniindlnil (il 2) azdunenidauninginitneniiinanmdeves
luwnuazaaniintufanlidfilu (Wsedn, 2559) winsladewuusegndudimasadnuiunenia 3 U
2 A o o v ' ] aaa ! Y] aa o, Y A
Fadlotiudnuiunen/fu wudn MIeenaeniuudasnIsuIstaLLANAAuNsadflunnd lagdun

1+

laloiaigns 15-15-15 duwildulunisesnaendiuiuiinian sesmwunlauwn sunlddewnilans 20-

3 Y
10-10, Juaan wazsunlilade Weowdens 3 U wui danuwandeiunisadnfe suilddeiniians

15-15-15 #31urueen/duanniign wiiiu 116.6 aen sesasnlaun duilddewnilans 20-10-10
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Wiy 110.0 aen dausiuilatenonuazsuiililddesidaunen/fudsefiaawiniu 100.4 uay 97.7

aan (M57197 4)

AN 2 anwalzaan AN auUUaNuganNa tl

6y
e Y a 1

nshinandn wudn nstenuuineniinalinudidadiulnglinandaunndreiunisadalul

6y
+

7 2 way 3 delugusiuauna/su wuin Wi 2 G’Tuﬁﬁmﬁiﬁﬂamﬁqm 15-15-15 wag 20-10-10 &

]

FIWIUNG/AUINTIER WU 93.5 uag 87.7 wa sesawnlaun duilddenen winiu 81.7 wa dausu

nlallddedduuna/muloeiigawiniu 72.7 wa diwludn 3 duilddeinligns 15-15-15 §aaadl
IUIUNA/AUNINTgR U 108.6 WA sesanlawn Aunlddeinligns 20-10-10 uagldduaen
Wiy 98.0 waw 93.0 wa diudunliladedduiuna/fuleeganiniu 86.3 na uwazilisiadens 3 U

gapanudn auilddewiigns 15-15-15 d91mruna/munnniign windu 93.5 wa sesasnlawn duild

1+

Jeiadlgns 20-10-10 uaglddomon winiu 87.6 wag 80.9 wa dusuitlillddeiidnuiuna/duosiign

9

WINAU 75.0 WA TUAIUYRIUINEN/HE WU TANULANANNIEDNUTN 2 way 3 wudy Tula 2

aad

wuin duiildteiniigns 15-15-15 Sumiin/masnnniingsadsau whiu 19.3 n$u duduildteiad
gn5 20-10-10, Jeman waglillddy duwin/matieenign winiu 19.5, 19.1 uag 18.5 NS auady

dmiuludn 3 wudn dunlddeniians 15-15-15 demsiiiimiin/aauinningsuisou wiiiu 20.1

+

A5u s99a9ulAwA muﬂaﬂammam 20-10-10 wazleman Wity 19.5 uag 19.1 n¥u drududilyld

]
&

Jedihwiin/madesigauwindu 18.5 n$u wideiaderts 3 T wut ynnsasviliduiatmdn/mald
wanaaiun1eads egn9lsha nslimandn/ls wudn lfieuuendsiunisadaly 2 Jusn uedl
ArmuanAetunsedfluli 3 Tneduilddowniigns 15-15-15 Suwidnuands/lsundiga wihiy
1,193.1 Alan3u/ls sesasunliun duiildteniigns 20-10-10 uarlddonon winfu 1,157.7 uaz

Y]

1,073.5 Alansu/ls dwsunlilaleinands/lsueenigauindu 959.7 Alansu/ls uwavillowds 3 U &4
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a v Al

WUANLUANA1INNEDRR Ao auilddeialigns 15-15-15 dumdnuands/lsuniian wiriu 1,094.8
Alansu/ls Feoralunanianduduianldaleninandusuana/dudiuiuuinniinssuisau
sesaanlawn dunldaleiniigns 20-10-10 wagldluaan windu 1,042.4 uag 965.4 Alansu/ls dwu

suilyladeiinands/lsdasnanvindu 898.6 Alansu/ls (113199 5)

M15199 5 M3linandnlud 1, 2 uag 3 uavAnadens 3 Y @guieu 2556-fugneu 2558) 1o

'
1 ! A fa o %

duannlddesineiamssuaulinioud miunisesnnen w qudiTouasimuinis

9

U =
bNWATIUNYT
. IR/ A Unidn/ua (nS) wandn/ls (Alansu)
Tomsld , - , - -
. g o WA W e g g o . bR
Uy 2 Uns3 . Unz  Uns . Un1  Unz2 Un 3 .
1 39 1 34 34

Taflae 659 727b  863c  750c 147 179b 185b 170 8206 9155  959.7c 898.6¢

laloren 679 817ab  930b 80.9bc 136 181b 191ab 170 8329 9899  1,0735b  965.4bc
latewndl 771 877a  980b 876ab 131 185b 195ab 171 8966 10728 1,157.7a  1,042.4ab
20-10-10 b

lalewdl 784 935 10862 9358 129 193a 202a 175 9673 11241 11931a  1094.8a

15-15-15
F-test ns * ** * ns * * ns ns ns ** *
CV.(%) 90 75 3.0 55 6.3 2.1 2.8 18 6.7 8.4 5.1 5.2
v ns = Riueneeiuvneana
* = uanenedufisziuanuderiu 95%

*x LANANNAUNTEAUAINULT DL 99%

v o o w

AnadgluanuNfgTunissnwsiiuldwiouiu wansieiunieana wWisuisuaaaelngis
DMRT (Duncan’s Multiple Range Test)

nANsNAaadgasi 1.3 Meuasnaunalulagnistniiasnnan

mﬂmsmaaa%’ﬂﬁﬂﬁé’m%maaﬂmaﬂé’a8’3‘%@11@S] Taun Tifinnsdnin, sl wazealeio
sufuldleintigns 12-24-12 vaafuifeiuazdaudisdiafoununiusiddate 15-15-15 s
{Juaen Wewdsudulinioudmiuniseonaen anduileludunaaiaisdnilioonaanaiu
nssuAElutafeunmeu wdafudeyanisatiulanasnaunislinandn wui dududadifinng
Fnilieannenmunssaisanag fmsesgaulalususuanseiudliunnsefunsadily 2 3

| (%)

SN WALSUNUAUUANANNWETRLWTN 3 Fanudn dudnniinsensiuiulddeiniigns 12-24-12 3

a

YANTINlefgn Wiy 114.9 wuhueg sesasntann Auduanninisaalid waglaifinisdnun
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a

WU 104.1 ke 102.9 wwuiuns widlawde 3 U naunuin AN bieannanyia 3 NS5uU3oaNa
TduRndvuansaulaiuanaaiu (115199 6)

N1999nABDN WU AUdNIANN1ITTRU IRanAonLUUAIN9lin1snauaussludnwuy
a o oA Y oAy 1 U o a o ' ' ) |+
Weaiu Ae dunlulinnstnisuinisuanlugauuavesnaenvuikiuaiuuindalddy 15-15-15
\ o+ ~ a Y P v ) I | a ) ' ~
Jufuderaniiawssuaunsenvesiulisonaenlseaia 3 &ani WwReltunIsaaetgesi
1.2 @UAUNINSTNUNL08NABNAIENNSIALNTY YaIAN M USLWEANALAEYINNISUAARENBaN han
MN159AUIMIUNTIUAT NuIn lslrinuinadduaanduaniinisuanluseuwareannan niwly

[ o [ o 1y 4 1 [ gj dy d' a v 2 I~ = d'

AMENAINNISTNENIUTEUN 3 AU Uiy el 919Le991nsssuTIAvesduInduivioannan
a P & v = Py A a = v v v ° Yy o
Anralinaanilogudd Waldsusmemmsiiisameainnisnssusuliniaueenneniilvmuiianiiy

auysainsouvzndludaunareanaanmuinlanaenial Weadniilvieannendienisaauiuu vinli

23
a LY 1

fuRainfegtisvugnilasgninnldlasuiiiieavauaimaiuieatuuzund (duR, 2547) Ysunm
Juasadutalugesluuninadudinisesnnenluiivnsenaduanas (Guardiola et al., 1982) Wi
a a 1 v} 174 2 Y ’oj = = o 1 1%

ARANATER (AUYLY, 2504) winasandudnalasuliisaneddinisunieenniudieennonau
Tgnalnaiesiulunnnssuds winssudsn 3 aslinsldlewniigns 12-24-12 eteduasunisadna
aoniny usnisladedsnanenadinasdediuiunenuinnit Wetuduiunen/fu WU suduansy
AN15RNINUIUWLANAIAUNIEDA TN 2 war 3 teglulf 2 wudi duanidinissnunsruduld

[y

Jaialigns 12-24-12 T31uiunen/auuinian midu 96.3 aen sedasnlann duninisanin wiiu

6y
P

89.8 non diusunliinistnihfiduiuseniesiian windu 79.5 aen @ludn 3 wuii duaand
nssntniniulddewniians 12-24-12 wazduniinisentiegrafeididuiunen/susniign wiriu
1115 uag 102.3 aen diwsunliinisdnihdduiuneniesian wiriu 92.5 aen iewade 3 U
Wud1 I1uunen/Auliauuandmeaia Ae dudaninssnunsiunulddeiniigns 12-24-12 4
° v = W Yy 1 v da S o | Y av oA
TIUIUABN/AULNTER iU 95.8 pen sesanlann AuNiinsemi Wiy 90.1 aen diuduitlaid

nstnihiTuInnentasfign Wiy 81.0 Aan (113197 6)
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M15°9% 6 NssyAulelulN 1, 2 way 3 wazAnadens 3 U @quisu 2556-fuseu 2558) ve9

6V
Y

duaniilddesinaivedninesnnen a AudITeuasiRuINITNYATIUNYS

URUAUINAIMTING (BURRS) TUIUADN/FU

ABmytnmin . . . Wy . . . Wit

U1 U 2 U9 3 . Yn1 W2 U3 .

34 34
Taifinnsdnun 80.6 91.9 1029b 918 709  795b  925b  81.0b
sl 81.3 92.7 104.1b  92.7 783 89.8ab  1023a  90.1ab
it 122012 81.2 957  1149a 973 796  963a 11158  95.8a

F-test ns ns * ns ns * ** *
C.V. (%) 4.9 6.0 4.3 4.5 8.5 6.9 5.3 6.4

WEWe  ns = Lueanaeiuneata

* LANANAUNTEAUANULT DL 95%

** = uANANNAUNTEAUAINLLTRLY 99%

v o o w

anedgluanuifenuiiimsnysmiulidwilouiu wananeiun1sa@da Wisusuaaaelagis
DMRT (Duncan’s Multiple Range Test)

6y

ASLANANAR WU AUFLINTTIUIUNA/AULANAIAUN AT RFIRAADINUUSLURaN Tag

Y aa

unTUSuanenINATIUSIN KA N UAY feannandludn 2 waz 3 Tagludi 2 wual duleiiinas

(%
1+ a

snsuiulddeniigns 12-24-12 f3uuna/Auinnitgn Wity 86.6 na dduduninisemliiiuag

Lifinstninddnnuna/sutisenansindu 56.8 uag 51.7 wa wwdednuludn 3 wudt dudeninig
amhuiulddeiniigns 12-24-12 fpalidnuiuna/Ausnniign wiiiu 98.4 wa diununiinisemli

Wnaglaiiinstninddnuiuna/Autdeeigawintiu 69.0 war 66.6 Na waziilowdes 3 U wudl N5l

6V
a v IS

FIUIUNE/AUYRIHNAR Senslinuuansinmneaia Ae duaaninissmiisiuiuldleniigns 12-24-

12 wuna/sunnniian whiu 81.6 wa diusuninisealbiiuaglaiinsdnifidiuiuna/dules

Ramvinfu 58.7 way 56.2 na 08191577 NandnvawsaznssuAsTumn/nalianateiunisaielu
)
9

9

U Fadlelade 3 U wul dudaninmsemsiuduldleiniigns 12-24-12 Suwtn/aa winiu 15.6

Y] ) Y aa v o I o o oo o oA ) A a @ o Y]
(RPN ﬁ'ﬂumuwmﬂqi\iﬂiwu’]LLangllllﬂ'ﬁGUﬂuqllquUﬂ/NaLVI']ﬂu A9 15.4 n5u waLtuaAALUUUINUN

= a

Handn/ls wudn TuwiasUduaninandn/lsuanseiuneadiilunnnssuds Wesinusiaznssuiss

23
P

IuIuNs/Auuaneeiu lngduanniimsmihsiuduldlewniigns 12-24-12 Tinande/ls uniianamn

1%
o 1

U galuli 1 wud dRaniinssatsuiulalewniigns 12-24-12 Suwvidnuands/lsuniga windu

1
o o Y a [

813.9 Alansu/ls dududuaaninisenliiiunagliinisdniy Sumdnuands/lsdeeiian iy

6V
a +

482.4 waz 460.0 Alansa/ls W9 2 wuin dudadinniseninsuiulddenilans 12-24-12 fdwin

9 Y

1% £
o Y

nande/lsundian wiidu 971.2 Alansu/ls dwudududaiiinisebiuiwaslifinisdnii dumidn

o¥
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6
a

Hande/lsdeenan Wiy 604.1 wag 565.7 Alansu/ls Tudn 3 wudd duaandniseauniuiuld

6V
=

Jaiadlgns 12-24-12 Swdnuandn/lsunniian windu 997.7 Alansu/ls drududuanndinisel
wazhifinistnu Jumtnuands/lswesiign windu 637.7 uag 601.9 Alansu/ls Wawades 3 U wui

duanninstsiulddewndigns 12-24-12 Suwtinuande/lsuniian wihdu 927.6 Alansu/ls

v
o a o

drududuaaninisinliiuaglafinistni Jumdnuands/lsdesnan windu 574.8 wag 542.5

Alansu/ls (as19di 7)

a

A1519N 7 ASIRARAALUUN 1, 2 wae 3 wazAaena 3 U (Qau1eu 2556-1ugngy 2558) U89

q

23
Y a

duaniladesnavedniiesnaen a AUGITELALIRILINTINYATIUNYT

FIUIUNE/HU hwidn/ua (n5w) wandn/ls (Alansu)

Wosdmh ., L, wAs  _,  _. ., wds _ o s lade

Un1 Unz Uns3 L. Un1 Unz Uns . Un 1 U 2 Un 3 .

34 34 34
lafinnsdnth 502 517b  666b 5620 140 153 154 149  4600b  5657b  601.9b  542.5b
il 503 5680 69.0b 587b 143 150 154 149  4824b  604.1b  637.7b  574.8b
qmiﬁqfq+ﬂg 598  866a 984a 8l6a 144 158 167 156  8139a  97l2a  997.7a  927.6a

12-24-12
F-test ns ** ** ** ns ns ns ns ** ** ** **
CV. (%) 113 129 54 8.9 3.5 4.0 5.1 3.6 120 12.6 11.8 11.9

wanews  ns = Riuaneeiuvneana

** = uANANNIUNTEAUAINMLTRNY 99%

v o o w

AnadgluanuNfeTunissnwsiiuldwiouiu wansieiunieada Wisuiisuaaielngis

DMRT (Duncan’s Multiple Range Test)

mManaaestenil 1.4 Jiuazimuinisdnmsleluszsosinnalilowiumanan
mnmsAnunsiamsdelussesienaiiofiunaninavesduia lnonsldds 4 suuuy
Lown Tdfinsldde, Tddemen 6ns1 10 Alansu/sy, ldlewniigns 20-10-10 w31 300 n3w/du
warldloiniigns 15-15-15 051 300 n¥a/du wudr W 1, 2 way 3 duduSedinsaiuiul
Fruruanssalaiuananstumsadfluynnssuds Wudeartudewndets 3 T dwudn ldfianw
uanssffunneadn egnlsfin mslddeniigns 15-15-15 fuultuhlidudaimsmulvafian o
a3 U iy 90.6 lwuRluas sesasnleiun nsldteiaiigns 20-10-10, Tdonen uarlaildde

WiNAU 88.3, 86.8 LAy 86.0 LURALIAT AIUAIAU (51991 8)
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M1597 8 MsLsuAulaludN 1, 2 wey 3 uazAedeye 3 U Jguiou 2556-1uguu 2558) Vel

9

;%

duaniilddesnanluszesnalieiunanan o AuIdowazimuINITNYRIIUNYS

EUHUAUENANTIY (uRUnRS)

Bnldie . : . .
’ Un 1 U 2 N 3 wdy 3 Y
Tailade 49.1 94.3 114.6 86.0
lddeman 50.2 95.9 114.2 86.8
lddewnil 20-10-10 53.9 96.0 115.0 88.3
lddewndl 15-15-15 55.9 96.3 119.6 90.6
F-test ns ns ns ns
C.V. (%) 7.4 2.0 5.0 2.7

WEWe  ns = lueanaeiuneata

** = uANANNAUNTEAUAINLLTRLY 99%

v o o w

anedgluanuifenuiiimsnysmiuldwilouiu uananeiunsa@da Wisusuaaaelagis
DMRT (Duncan’s Multiple Range Test)

=

mslinandn wud naenldadeidloduinianaseulaussinn 2 daiiiveiiunanand
D

o aa & ay = a B a a a v a ' 1% °
ANILANANAUNSERARaaaNs 3 U dsduniiuualiidgiavlnfaglinananuinnan Tuaiudiuau

Ha/mu wud lwdn 1 duReniinislddeniigns 15-15-15 wae @ns 20-10-10 H91UIUKa/AUlN

Y

flg Wi 97.7 uay 95.8 wa sosaanleiun nsldtdeaen Wity 90.5 wa waznslalddesidiuu
wa/srutfeniian wirdu 80.4 wa il 2 wuin nsladeiniigns 15-15-15 Ty wa/dusnndige
Wiy 108.8 wa sesaslain mslddewaiigns 20-10-10, lddeaen warlildde windu 101.1, 95.8
uaz 89.7 WA muddiu uazludil 3 wuin msldleiaiigns 15-15-15 Sslldnou wa/dusnniiga
Winu 121.0 wa sesasunlaun mslddewniigns 20-10-10, Tddunan wazlildde windu 114.3,
109.0 WA 99.8 wa My Fudlewads 3 U damudr mslaleieilgns 15-15-15 Hdmuna/siu
1niiga Wiy 109.2 wa sesasnldud msladeiniigns 20-10-10, Tatenon waglilade wirdu
103.7, 98.4 waw 90.0 ua gudiy  eg1elsfd nmsladouvurngg ldfinadevutn/ma Insusdas
nssuABlaifimnuuansnasadFlunnd Jadleinde 3 Y meldleniigns 15-15-15, msldteiaiigns
20-10-10, laduman wazluldde Vil dus aflvvein/ma Windu 167, 165, 16.1 uay 15.8 N3
pddy usvi v winaande/lsdauusndadesnusagnssisisuaunaiiunnenaty 3
mslddeintigns 15-15-15 uandn/lssnniigaluynd lagldil 1 wuin mslateiaiigns 15-15-15
finandn/lsundign winfu 252.6 Alan3u sesaunldun mslddeiniigns 20-10-10, Tddeaen way

Laildde windu 241.2, 223.0 wag 194.0 Alansu muddy Wwdediuludn 2 wudr mslddewnd]
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gns 15-15-15 finandn/lsunnian wiriu 834.3 Alansu sesaunlaun nsladewaiigns 20-10-10
windu 622.2 Alansu drunisldderenuaszlilddelvinande/lsdosiian windu 4639 uag 331.0
Alansu wagludn 3 wudn nislddewndians 15-15-15 Auande/lsuniign windu 897.2 Alansu

)=

sesaanbawn nsladewiians 20-10-10, lddemen wazluldle windu 659.8, 5163 uag 367.2
Alansu mudu Failewads 3 U Savuin msladeiniigns 15-15-15 Tinands/lsunnilan wirdu
661.4 Alansu sesawlawn nsladewndigns 20-10-10, Tademen wasliildde wiriu 507.7, 401.1

ey 297.4 auEIRU (113197 3) iesandudnduiivifanadiuiuinn mslddewiviedenanii

6V
a

TduIndiannnsvesuuasnandnfiauysallunfenqiu  uinsladentilulpsaunnidvluly
seoviifivRnuaagyinlinasadld Gynan, 2544) daunslallaeluszeslinandnonainliduduiod
swmesliifissnelunisiauvesnald Tuftvasegady navedvuadn dmiinies uaverangn
suneugnuiLaziiuAeald esnuesialnuaden (Koo, 1985) Fuilliléevialaiasad
Uinamandamninduiinisldde (1519 9)

a

ASWRANAMLLTN 1, 2 way 3 warAledenie 3 U @aungu 2556-1ug18u 2558) 1o

q

AN5199 9

& !
Y A Al | 1

wInlddesinanlusseznaiitoiunanin o udlouaziniuINsnunsIunys

9

o FIUIUNA/FY whwiin/wa (n¥) wande/ls (Alansu)
Bsld - - -

+ aa aa A 2l A aya e Ay e e A 2l

Yo Un 1 Un 2 Un3 - Un1 Wz Un3 - Un 1 Un 2 un3 -

34 34 34
Lildds  804b  897d  998c  900c 133 149 190 158  1940c  331.0c  367.2c  297.dc
lademen  90.5ab  958c  109.0b  984b 138 153 191 161  2230b  4638c  5163bc  401.1bc
ladewndl 9581 101.1b  1143ab  1037ab 141 156 198 165 24l2ab  6222b  659.8b  507.7b
20-10-10
ladewndl  97.7a  1088a  121.0a  1092a 142 158 202 167  2526a  8344a  897.2a  66lda
15-15-15
CV.(%) 57 2.7 33 35 27 47 32 25 6.0 135 14.7 11.7
wanews  ns = Riueneeiuvneada
* = upneRiunisERuAMIeiu 95%

*%

= WANANAUNTEAUAUTDLY 99%

AnadgluanufeTunissnwsiiuldwiioutu wansiaiunieada Wisuisuaaaelngis
DMRT (Duncan’s Multiple Range Test)
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UNANEa

TASINSIVULATHAIULNALLLATNSHAALALINT TINQUTEAIALNBANYIANSNYNA1A LI VDY
(] L] @

L = A a

uitansdafufinasughavdelnifiddyresniangTueen nsfnuildatiufiesnisnisdostiu
fdnivszansnmuasnzauiiouusiliinumsnniluld Useneusne 2 Aanssu léud n1s
Jostumdnuuasdngdidaluuniieng uae msdesiuminlsaddgluuiideng Fudunissausiiiou
maAL 2555 Audeufueisu 2558 weluesfifinisdinitedmuinisensnuiis wasluaninls
YUNYATNT NISANWIUTUIUAMUNUILYLLATTIANITTEUInveRtasiunaldluuideng wy
LL@Jaﬁuwalﬁﬁé’m%’ﬂﬁuuﬂmﬂqﬂLLﬁaﬁﬂﬂiﬁwm 5 96im A Bactrocera dorsalis, Bactrocera
correcta, Bactrocera cucurbitae, Bactrocera umbrosa Wwag Bactrocera tau %ﬁﬂﬁwumﬁﬂﬁqmﬁa
Bactrocera dorsalis Saiiuwiaiieridiviarenaumsiang msAnwiisdestumdauuasiunalsl 16
yhnsdnwineluladnsviesatiietestunisvharsvesuuasiunals wuinguienaiivinanianuie
f14 q ldun gewanaiin guadeuansiadl galedunsiest gainszavdtna guiluden  wazguie
nalfidnsagu gure” Tinalunisdestumsidvharevesuuasdngnauiiansld 1000% uarlifina
foAmAMYEINALTTINITIIUA Tvin JUNSe uarBvema wasnuinsvienaLiissodafisauay

S2UAUNTh A5 MNAT 14 TU TRATUNSUINULLAIIIAN8NaLA9NT 100% nAluladnis

Josfiumdnuuasdnsumidensidrfy lnenmaaeulssaniamarsshuuasielesiuiidnmae

'
U =

. . = & o w Y o ! o w
wUa (Dysmiscoccus neobrevipes Beardsley) @utunuasfngiddnveuiisians wuil a1sidn
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Abstract

The research and development on production technology of dragon fruit was carried
out to study important pests of dragon fruit in the eastern region of Thailand. The studies
aimed to find out effective protection methods of insect pests and plant diseases for
farmers’ recommendation. The studies comprised 2 research activities included the control
of important insect pests and the control of important diseases of dragon fruit which were
conducted in the farmers’ farm in Chantaburi province during October 2011 September
2015. The research were studied both in the laboratory of Plant Protection Research and
Development Office and in the farmer fields in Chantaburi and Nakhonratchasrima provinces.
The studies on population density and seasonal abundance of fruit flies in dragon fruit
orchards revealed that there were 5 species of fruit flies namely, Bactrocera dorsalis,
Bactrocera correcta, Bactrocera cucurbitae, Bactrocera umbrosa and Bactrocera tau. And it
was found that B. dorsalis was the only fruit fly species that infested dragon fruit. The
studies on fruit bagging to protect dragon fruit from insect pests, the results on fruit bagging
materials showed that plastic, plastic bag with chlorpyrifos 1%, synthetic cloth, commercial
fruit bag Choon Fong®, brown paper and nylon gave a hundred percent in efficiency in
protecting insect pests. For the experiment on fruit bagging time, it was found that bagging
fruit with and with-out chemical application at 14 days after fruit setting could protect
dragon fruit from insect pests’ infestation 100%. The studies on efficacy of some insecticides
for controlling mealy bugs, Dysmiscoccus neobrevipes Beardsley in dragon fruit found that
thiamethoxam 25% WG, dinotefuran 10% WP, carbaryl 85% WP, carbosulfan 20% EC,
imidacloprid 70% WG and white oil 67% EC at the rates of 4 g, 10 ¢, 60 g, 50 m(, 5 ¢ and 50
ml, respectively. Pesticide residue were investigated at harvest and was found that produce
sprayed with all chemical was safe for consumption except carbaryl.

There are three main diseases of dragon fruits in Thailand namely anthracnose, fruit
rot and brown spot or stem canker Colletotrichum gloeosporioides and C. truncatum are the

causal agents of anthracnose, which found to infect stems and fruits. Bipolaris cactivora is



142

the causal agent of fruit rot disease, which caused damage to stems and fruits and
Neoscytalidium dimidiatum, the causal agent of brown spot or stem canker, which is the
most important plant pathogenic fungus of dragon fruits and it caused the severe damage to
dragon fruit production. The efficiency of fungicides to control of brown spot or stem canker
disease were conducted at dragon fruit plantations in Tha Mai and Makham district,
Chantaburi province during 2012-2013. It was found that procloraz was the most effective
fungicide in controlling brown spot or stem canker disease. The second trial experiments
were conducted during 2014-2015 at dragon fruit plantations located in Tha Mai and Na Yai
Am district, Chantaburi province to determine the efficiency of additional fungicides. It was
found that Azoxystrobin + difenoconazole presented the best results followed by prochoraz,

mancozeb, carbendazim, azoxystrobin and benomyl. In 2014, the
azoxystrobin+difenoconazole  treatment showed the best result followed by
propiconazole+difenoconazole, mancozeb and procloraz. In 2015 the azoxystrobin +
difenoconazole  treatment also  showed the  best result followed by
propiconazole+difenoconazole, mancozeb and procloraz. In these studies were concluded
that after harvesting and pruning dragon fruit, copper oxychloride should be applied at 7
days interval for two times following with azoxystrobin+difenoconazole or propiconazole
+difenoconazole or procloraz in turn with mancozeb every seven days in order to control
brown spot or stem canker disease of dragon fruit and at inflorescence stage, fungicides

were applied again at 7 interval for three time.
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Abstract

The research and development on production technology of dragon fruit has
objectives to study the important pests and diseases of dragon fruits in the major planting in
the eastern region of Thailand. Dragon fruits was introduced into Thailand within a decade
and became a new economic plant. Subsequently, pests and diseases also became serious
problems of dragon fruit in terms of number and severity. These studies aimed to find the
effective and appropriate control methods for farmer recommendation and were conducting

during October 2011 - September 2015.

The population density and seasonal abundance of fruit flies in dragon fruit orchards
were determined by the using the Steiner’s traps with methyl eugenol at the rate of 8
traps/rai. The studies were conducted at the farmers’ farms at amphoe Makham and
amphoe Pong Nam Ron, Chantaburi province for 2 cropping seasons during October 2011 to
September 2013. There were 5 species of fruit flies found in 2011 namely, Bactrocera
dorsalis, Bactrocera correcta, Bactrocera cucurbitae, Bactrocera umbrosa and Bactrocera
tau. In 2012 cropping season there were 4 species of fruit flies found viz., B. dorsalis, B.
correcta, B. cucurbitae and B. Umbrosa. It was found that B. dorsalis was the most dominant
species in dragon fruit orchard in 2011 and 2012 at the percentages of 99.72% and 99.63%,
respectively. And it was also found that B. dorsalis was the only fruit fly species that infested

dragon fruit.

The studies on fruit bagging of dragon fruit to protect insect pests were carried out in
the farmers’ farm during October 2011 to September 2013. There were a series of
experiments which aimed to identify the most proper bagging materials and bagging time.
The results on fruit bagging materials showed that all the bagging materials tested, namely,
plastic, plastic bag with chlorpyrifos 1%, synthetic cloth, commercial fruit bag Choon Fong®,
brown paper and nylon gave a hundred percent in efficiency in protecting insect pests.

Whereas the control treatment had 24.57% damage from fruit flies. This study also recorded
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side effect of fruit bagging on quality aspects of the fruit such as color of fruit peel, fruit size
and weight. It was found that there was only slight difference. For the experiment on fruit
bagging time, it was found that bagging fruit with and with-out chemical application at 14

days after fruit setting could protect dragon fruit from insect pest 100%.

Efficacy studies of some insecticides for controlling mealy bugs, Dysmiscoccus
neobrevipes Beardsley in dragon fruit were carried out at the farmer’s orchard in Pakchong
district, Nakhon Ratchasrima province during July-August 2014 and June-July 2015,
respectively. The experiments were conducted in RCB with 4 replications and 6 treatments
including thiamethoxam 25% WG, dinotefuran 10% WP, carbaryl 85% WP, carbosulfan 20%
EC, imidacloprid 70% WG and white oil 67% EC at the rates of 4 g, 10 g, 60 ¢, 50 ml, 5 ¢ and
50 ml, respectively compared with untreated treatment. The result showed that all synthetic
insecticides gave good results in controlling mealy bugs (Dysmiscoccus neobrevipes).
Following by white oil 67% EC which showed few symptom of phytotoxicity when applied in
strong sunlight. Pesticide residue were investigated at harvest and was found that produce
sprayed with all chemical was safe for consumption except carbaryl which has residue level

at 8.06 mg/kg (ppm).
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Abstract

There are three main diseases of dragon fruits in Thailand namely anthracnose, fruit
rot and brown spot or stem canker. Colletotrichum gloeosporioides and C. truncatum are
the causal agents of anthracnose, which found to infect stems and fruits. Bipolaris cactivora
is the causal agent of fruit rot disease, which caused damage to stems and fruits.
Neoscytalidium dimidiatum, the causal agent of brown spot or stem canker, is the most
important plant pathogenic fungus of dragon fruits and it caused the severe damage to
dragon fruit production.

The first trial experiments were conducted to determine the efficiency of fungicides
to control of brown spot or stem canker disease in 2012. The experimental sites were set on
dragon fruit plantations located in Tha Mai and Makham district, Chantaburi province. After
applied fungicides at 15 days interval for four times, it was found that procloraz presented
the best results. The percentage of disease severity was 50.00 for Tha Mai site and 20.12 for
Makham site whereas the percentage of disease incidence of the control treatment was
80.54 and 60.96 respectively.

The second trial experiments were conducted to determine the efficiency of
additional fungicides in 2013. The experimental sites were set on dragon fruit plantations
located in Tha Mai and Na Yai Am district, Chantaburi province. Azoxystrobin +
difenoconazole, prochoraz, benomyl, carbendazim, azoxystrobin and mancozeb were
applied on dragon fruit plants at 7 days interval for four times and at 15 days interval for
two times. After applied with azoxystrobin +difenoconazole, prochoraz, benomyl,
carbendazim, azoxystrobin and mancozeb on dragon fruit at Tha Mai site, it was found that
Azoxystrobin + difenoconazole presented the best results. The percentage of disease
severity was 32.32 and the percentage of disease severity of prochoraz, mancozeb,
carbendazim, azoxystrobin and benomyl were 33.50, 38.55, 46.00 and 48.36 respectively. At

Na Yai Am site, plochoraz showed the best result, which found 0.48 % of disease severity.
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The percentage of disease severity of azoxystrobin+difenoconazole, carbendazim, benomyl,
azoxystrobin and mancozeb treatments were 0.92, 1.75, 1.93, 2.65 and 3.33 respectively.

The first trial experiments were conducted to determine the efficiency of fungicides
to control of fruit rot disease in 2014-2015 on dragon fruit plantations located at Na Yai Am
district, Chantaburi province. In 2014, the azoxystrobin+difenoconazole treatment showed
the best result with 60.56 % of disease severity after applied for seven times. The disease
severity of propiconazole+difenoconazole, mancozeb and procloraz treatments were 61.88,
64.09 and 64.14, respectively. In 2015 the azoxystrobin + difenoconazole treatment also
showed the best result of Na Yai Am site with 18.08 % of disease incidence. The disease
incidence of propiconazole+difenoconazole, mancozeb and procloraz were 28.20, 30.40 and
32.86, respectively.

In this study was concluded that after harvesting and pruning dragon fruit, copper
oxychloride should be applied at 7 days interval for two times following with
azoxystrobin+difenoconazole or propiconazole +difenoconazole or procloraz switching with
mancozeb every seven days in order to control brown spot or stem canker disease of
dragon fruit and at inflorescence stage, fungicides were applied again at 7 interval for three

time.
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Pests Management of Malva Nut (Scaphium macropodum)
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Harvesting and Harvesting Index of Malva Nut (Scaphium macropodum)
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way methyl red WuduRimwmesuiuna 25 faddnsunsessudmdinduld wosasfiy ¥ndu
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W

= dwmdnvessegradunsy
Usunadldsiu (%) = Usunalulmsiau x 6.25
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