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Unduvity (Elais suineensis Jaca.) LfJuﬁsumegﬁﬂﬁé’wé’miumﬂi&Lazﬁmisumaﬁyuﬁlﬂqﬂ
isTusthesaniies Huirduihsuilinananriussme 4.60 a1uls Tnemelatituilinanan 3.81 &1y
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Anseilutidaisu Buasmanieildlunsiulsesuusinmslileluaauinduegaissansam
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fuiivesedntoinduiiuifiduiudiends 5 266,231 13 uaniordniunans 415,259 13
dmadenmssiinnaiasyiulavesiin Sufudesdinsdansuiulssiulivngay wagundudhifuu
fluidaudoamssnonadelflumasydulawasliandelutiinugs Mesmemsvdnuagsig
9113999 uunii@eudusinessesiifivhluldlunssuiunsdunsesinaaznsgeldsineims
(Goh and Hardtter, 2014) §Auauuniifouasslinandauasosifumirtuanas Unduthifudivgn
Tufunsanieunsnfivinugnusdns viaiaarnunduiduldsulnumaiBoumniiuly dhwuinid
ﬁ;ﬂﬁmmmmmwmm@LLmﬁ'L%’au W Auluinys3sdn dedudunsadn (u13 wazang, 2556)
wonand nsuimuniau (2558) duuztilildlalalu (CaC0O5.MgCO5) 6931 3-5 Alansumonu Tuns
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wunfiBeslvisuuduthifuluiiuivedsdn Selddnwmslduunii@oudaminiutulalalud wagnisiinu
JunsavilihiAnnsuauaausinemsiddy uazduihlismeismanuazezgiiduazatseenuneg
TuRuanneudsssduilidufivdefiv Ui silduasdnvaus anmaugauauysaiveadunislale
woanasAuazinoamaluguidudseloniiios10-20% WesnnvleaminiivanUassesnunluduiy
leeeuszaiituuavimaniuanndiunsa sivlviueanosdeglusuiliiduuselovisediv (939550, 2551;
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9. Uanenszen 9.n520 (A3a51964 wazame, 2536) Undnuiuiiulsalinandnanas 30-70% 910013



drsndmulsadduiluivnsenaliaudu q Wy lsasnuivesseninwazmnn wazdumudi Uay
undfufivgnaundazniiuazUrauiniuieiues dlenmadulsaaduniilags wsiva wazans,

2556) Tutlagtunisdnnislsrdsuiilagdsnisiunnssuwaznisidansiad inalunisdudinisiinlsaly

A a

Asfl (ulums waaniy, 2555) WeRnsarlufiufifuansenslsadidunition Gﬁua%iﬁ’mwumq%ﬁwm
Tuvdaniu 9 fedu nsl4s3siuuntilunmseuaslsaléd wu msldueaflutuAvanunsasisans
wmuolainfegfl (secondary metabolites) fiansoongwisymaianiw (bioactive compound) Liauand
Tusfedn nuhlulusssumianlnaduide Streptomyces spp. funndis 70-90% (Law et al., 2017) 34
fimsinulnenisldide Streptomyces spp. AuANlsANYAI9 9 (Phitakkit et al., 2014) Yaguudalud
serumsledaislunsmuntlsadiduivesnduihduldessiussaniam fafunsdadonide
Streptomyces spp. Lﬁamuauhﬂﬁwﬁumwmmémﬁ’lﬁuﬁwwzL‘UuLmeqﬁﬁﬂquiﬁwmmﬂsu%’;
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YauULAN13ANYT 1A59n15HUTENBUAI89ILATY 2 AANTTU 10 N1TNARBL LABIYRULIANTSAN YIRS
fanssui 1 nsAdeuasimuIsSnislesiumdauuas 15 Anguaauiasiv
wuadu 4 nsveaes 1) Anwwuas bs dngiigrduiduludsenealne 2) Anvimansgnuain
TnMsInmshangaudaihdfuluinudnieUgnurduseulvi. 3) nageuseansninansiaiinienisan
Wianuivedasiufmdanueuiin war 4) naaeuuszansniwaistesiumdarueuninuud ; Dama
furva Wileman Tulduigiy
a ] a o [ o o o 3 3 o
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[ =2 aaa [ 3 ) 1 & o v 1
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Abstract

1) Research and Development for Enhancing Efficiency of Oil Palm Production

Increasing oil palm production efficiency by nutrient management was aimed to increase the
higher yield of oil palm production simultaneously with cost reduction. The experiment was conducted
at the Suratthani Oil Palm Research Center and Suratthani Agricultural Research and Development
Center. The results of changing in leaf and soil nutrients of oil palm with the application of nutrient
management in the field experiment found that the quantity of nutrient in soil was at the proper level
except for the amount of organic matter was lower. In addition, leaf nutrients of all the treatments with
nutrient management were in the range of appropriate level, which gave non-significance of oil palm
growth. However, the yield of fresh fruit bunch obtained significantly in every year depend on rainfed
with the yield of fresh fruit bunch 3.45 tones/rai/year and the cost of chemical fertilizer 1.10 baht/ks.
Furthermore, the application of nutrient management in the oil palm plantation of farmer exhibited
that the quantity of nutrient in the soil was at the proper level except for the amount of organic matter
was lower, which Phosphorus level mostly lower than the suitable level as well as requested to
supplement with rock Phosphate. Hence, the Nitrogen and Phosphorus in leaf nutrient concentration
were lower than the appropriate level, with the opposite of Potassium and Magnesium gave in the
range of appropriate level. However, Magnesium in the soils was in the range of sufficient level for oil
palm growing, which was not further requires additional. The yield of fresh fruit bunch was increased by
3.84 tones/rai/year (107.81%) led t6 a decrease in cost for chemical fertilizer 0.63 baht/kg. (26.90%)
compared with no application/of nutrient management. The result showed that soil and leaf nutrient
analysis technology could allow abalance of nutrients to oil palm growing along with high yield of oil
palm production.

Effect of arbuscular mycorrhiza and phosphate solubilizing microorganism on growth and yield
of ail palm hybrid Suratthani 7 was conducted at Ranong Agricultural Research and Development Center
in Ranong province. The aim of this experiment was to enhance phosphorus fertilizer efficiency. The
results showed that 75% of fertilizer application according to recommendation of Department of
Agriculture (DOA) with phosphate solubilizing microorganism and 50% of fertilizer application according
to recommendation of DOA with arbuscular mycorrhiza exhibited highest in oil palm growth. No fertilizer
and no fertilizer with arbuscular mycorrhiza displayed lowest in oil palm growth. Fresh fruit bunch was
not different and available phosphorus was lower critical level in every fertilizer and biofertilizer
applications. The results suggest that arbuscular mycorrhiza and phosphate solubilizing microorganism

increase available phosphorus 25-50%.



This research aimed to study the influence of irrigation and fertilizers on growth and yield of
“Surat Thani 7”7 carried out at Ubon Ratchathani Field Crops Research Center. and the Surat Thani Oil
Palm Research Center during October 2016 - September 2021, The results showed that

At Ubon Ratchathani Field Crops Research Center, 10th year, it was found that the interaction
of irrigation and fertilizer factors to the increase in increased frond number of oil palm was found. The
irrigation factor affects the increased frond number, frond length, axial cross-sectional area, leaf area,
leaf area index, height and trunk volume. Fertilizer factor affecting cross-sectional area, height, trunk
diameter and trunk volume and statistically different significantly. The average yield (years 4-10) showed
the interaction between water and fertilizer factors at irrigated 1.0 times the evaporation value and the
irrigated 1.2 times the water evaporation value together. Fertilizing at 75 100 and 125 percent of the
recommended rate. The vield was not statistically different (3.92, 4.24 and 441 tons railyear?,
respectively). The average yield and oil bunch™ yielded 1.2 times the evaporation value, higher than
rainfed, 60.5 and 8.16 percent, respectively.

At Surat Thani Oil Palm Research Center, 10th year, it was found that irrigation factor affects leaf
length, leaf area and leaf area index. Fertilizer factor affects trunk volume and differs significantly with
statistical significance. The average yield of 7 years (4-10 years) was found that irrigated 1.2 times the
evaporation rate combined with fertilization 125.percent of the recommended rate. The highest yield
is 5.19 tons raityear’. Average yield and oil per bunch of oil palm that yielded irrigated 1.2 times the
evaporation value, higher than rainfed, 35.2 and 11.6 percent, respectively.

This research aims to-study the technology of chemical fertilizer application suitable for the
growth of oil palm var. Surat:Thani 8 operates at the Yasothon Agricultural Research and Development
Center, between October 2016 - September 2021, The results were found. that the treatment 6"
process of soil fertilization at the rate recommended by the Department of Agriculture resulting in the
length of the foliar, the cross-sectional axis area and the leae area is the highest.

The experiment was to study the use of magnesium sulfate with dolomite to increase oil palm
production efficiency in the Thung Rangsit area implemented in oil palm garden of RD Kaset Pattana
Company, Pho Tan Subdistrict, Ongkharak District, Nakhon Nayok Province in 2017-2021. The objective
was to increased the efficiency of oil palm production in the Thung Rangsit area, Nakhon Nayok Province.
The results were found that the treatment with only dolomite at the rate of 3 kilograms per plant
yielded the highest average 1.88 tons per rai per year of the oil palm’s age 3-7 years, while other
treatments gave average yield 1.27-1.62 tons per rai pet year. The treatment with magnesium sulfate at
the rate of 1.95 kilograms per plant and dolomite at the rate of 3 kilograms per plant yielded an average

yield of 1.27 tons per rai per year of the oil palm’s age 3-7 years. Only dolomite application at the rate



of 3 kilograms per plant gave the highest average number of frond development per month at 2.5 of
oil palm’s age 7 years (2011).

The study on the microbial utilization on oil palm production was focused on the phosphate
solubilizing microorganisms (phosphate bio-fertilizer and arbuscularmycorrhizal) . This was done with
soils of acid sulfate property named Rangsit series. These soils were acid sulfate soil with low fertility
,high iron aluminum content in soil solution and perform the ability on fixing available phosphate. In
this study, nutrient management followed soil and leaf analysis phosphatesolubilizing bio-fertilizer,
arbuscularmycorrhizal bio-fertilizer and rock phosphate of the oil palm found that average yield of oil
palm from 3,437 kilogram per rai per year. The vyield different statistically from nutrient management
followed soil and leaf analysis 2,615 kilogram per rai per year. And soil analysis available phosphorus
and exchangeable potassium in soil higher the nutrient management followed soil and leaf analysis.
But, the results showed that the growth did not differ statistically.

Study on effect of fertilizer reduction before replantation on oil palm yield was to determine
quantity, kind and period of time of fertilizer application. The experiment was established in oil palm
field in Krabi province during 2016-2019 with 4 replications in.randomize complete block design. There
were five fertilizer applications: fertilizer application. according to recommendation of Department of
Agriculture, fertilizer application according to recommmendation of Department of Agriculture without 21-
0-0, fertilizer application according to recommendation of Department of Agriculture without 0-3-0,
fertilizer application according to recommendation of Department of Agriculture without 0-0-60, and no
fertilizer. The result showed that yield, soil nutrients, and leaf nutrients from every fertilizer applications
and no fertilizer were not different. Fertilizer application according to recommendation of Department
of Agriculture without 0-0-60 displayed exchangeable potassium below optimum level.

Evaluation of .the efficiency of Fourier transformed infrared spectrophotometers (FT-NIRs) to
estimate nitrogen and potassium content in palm oil leaves, organic matter and soil pH The absorbance
spectra were collected in the 12,000-4,000 cm™(1,000-2,600 nm) region. The leaf and soil samples used
contained nitrogen content of 1.05-2.60%, potassium 0.36-1.62%, organic matter 0.71-3.10% by dry
weight and pH 3.34-8.05. Partial Least Squares Regression (PLSR) was used to develop the equation
and improvement for prediction. The coefficient of determination (R?) of 0.9538, 0.7605, 0.8558 and
0.8618, respectively. The root mean square error of cross validation (RMSECV) was 0.0693, 0.391, 0.205
and 0.391, respectively. The bias was -0.0003, -0.0024 -0.0005 and 0.0037 respectively
2) Research and development on disease and pest control in oil palm

Study on pests; insects and mites of oil palm in Thailand. Conducting a survey to collect

data once a month, from October 2016 to September 2021, in the oil palm plantation at the



Chiangrai Horticulture Research Center, Chainat Field Crops Research Center, Nong Khai
Agricultural Research and Development Center, Ubon Ratchathani Field Crops Research Center,
Rayong Field Crops Research Center, Surat Thani Oil Palm Research Center, and Krabi Oil Palm
Research Center. Adoretus compressus Weber (rose beetle), Oryctes rhinoceros (L) (coconut
rhinoceros beetle), Cremastopsyche pendula Joannis (case caterpillar), Hypomeces squamosus
Fabricius (green weevil), rats and Mahasena corbetti Tam (coconut case caterpillar) were found
everywhere in oil palm plantations in Thailand. The poisonous caterpillars was found at Nong
Khai Agricultural Research and Development Center, and Krabi Oil Palm Research Center. Coconut
black headed caterpillar, Opisina arenosella Walker was found at Ubon Ratchathani Field Crops
Research Center, and Rayong Field Crops Research Center. As for Darna furva Wileman (oil palm
slug caterpillar) was found a few number at the Ubon Ratchathani Field Crops Research Center,
but found more than that in oil palm plantations in Thung Rangsit, Suphanburi province and Sa
Kaeo province.

A study on the effects from the coconut rhinoceros beetle (CRB) from management of the
destructive of the oil palm trees in old oil palm plantation for the new planting of the farmers.
The experiment was conducted at the oil palm plantation of the farmers. From October 2016 to
November 2021. The test consist 5 methods-with 4 plots/method, plot size was 10 rai per plot,
and 68 plants/plot were collected the data. The results from using pheromone traps and counted
the number of CRB were found the method; 50% of old oil palm trees were destroyed by
chopping 2 rows, leaving 2 rows apart, stacked in the plot was found the least damage coconut
leaves 890 lesions/4 plots,sand farmers still have income from old oil palm trees in the first 2-3
years before the newly planted oil palm produces yield. As for the method of destroying the old
oil palm 100% by trunk'injection with herbicides and let the trees die was found the most damage
coconut leaves 11,652 lesions/4 plots and found throughout the data collection period.

The efficacy of insecticides against coconut black-headed caterpillar, Opisina arenosella
Walker by trunk injection was tested at Surat Thani Oil Palm Research Center, Kanchanadit district,
Surat Thani province between October 2016 and September 2018. The experiment was designed
in RCB with 10 treatments and 3 replications. The treatments were the applications of
imidacloprid 70% WG 10 g¢/plant, imidacloprid 10% w/v SL 30 ml/ plant, fipronil 5 % w/v SC 30
mU/plant, dinotefuran 10% w/v SL 30 ml/plant, emamectin benzoate 5% WG 30 g¢/plant,
emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate 1.92% w /v EC Il 50
ml/plant, abamectin 1.8% w/v EC 50 mU/plant, acetamiprid 2.85% w/v EC 50 ml/plant, and water

(Control) 50 ml per plant. The results indicated that the application of emamectin benzoate



1.92% w/v EC | 50 mU/plant, emamectin benzoate 1.92% w/v EC Il 50 mU/plant, emamectin
benzoate 5% WG 30 ¢/plant were the most efficacy after application, 14 days at 100, 96.6 and
96.6%, respectively, and found the efficacy from 3 to 90 days at least In oil palm tree with a
height of 8.5 meters to the tip of the leaf. All other methods have low efficiency. Throughout
the experiment, no symptoms of toxicity (phytotoxicity) to oil palm were found from the
insecticides used.

Efficacy of insecticides for controlling oil palm slug caterpillar (Darna furva Wileman) in oil
palm were conducted in oil palm field at Sam Roi Yot district Prachuap Khiri Khan province and
Wihan Daeng district Sara buri province between June 2018 - April 2019. Trial design was RCB with
10 treatments and 4 replications. The 10 treatments were sprayed flubendiamide 20%WG at
5¢/20L of water, chlorantraniliprole 5.17%SC at 20ml/20l of water, fipronil 5%SC 30ml/20l of
water, lufenuron 5% SC 20ml/20L of water, petroleum oil 83.9% EC 40ml/20l of water, emamectin
benzoate 1.92% EC 20ml/20L of water, deltamethrin 3%EC 20ml/20l of water, BT 10,600 IU/mg
80mUl/20L of water, etofenprox 20% EC 30ml/20l of water and untreated control. For the result,
both experiments provided consistent results. The resultindicated that the number of live larvae
were significantly lower in all insecticides treated plot as compared with untreated control
excluding petroleum oil. The result show that all of insecticides in both experiments excluding
petroleum oil showed high efficacy against oil palm slug caterpillar.

The susceptibilities of different oil palm varieties, hybrid varieties (Suratthani 1, 2, 5,6, 7,
8, 9, hybrid varieties A, B, and O) to infestation by G. boninense for their reaction to the growth
and disease severity index (DSI) was investigated. The growth of oil palm seedlings after 6 months
post-inoculation (MPI) found that the highest oil palm fronds were obtained from the varieties
Suratthani 7 and 8, with 6.8 fronds/tree. The highest stem height and diameter were observed in
hybrid variety B at 82.19 and 2.20 centimeters, respectively. The disease susceptible after 18 and
24 MPI were no significant differences in susceptibility among the treatments, with susceptibility
in the range of 35.42-70.83% and 41.67-70.83%, respectively.

The study of fungal pathogens causing seed rot disease in oil palm seed production aimed
to identify the major fungal pathogens associated with seed rot disease, the location of fungi on
germinated seeds, and the risk of contamination processes by fungal pathogens. The results
revealed that five different fungal pathogens were identified, including Rhizopus sp., Aspergillus
sp., Penicillium sp., Fusarium sp., and Schizophyllum sp. Fusarium sp. exhibited the maximum
growth rate within 7 days, followed by Rhizopus sp., Aspergillus sp., and Schizophyllum sp.,

respectively, while the minimum growth rate was Penicillium sp. It was found that Penicillium sp.



grows on roots and shoots of germinated seeds, which is different from other fungi that grow on
the surface of the shell. Moreover, Schizophyllum sp. was able to grow and develop into
mushrooms on germinated seeds of oil palm. In addition, these fungal pathogens were found on
the surfaces of seeds, roots, shoots, plugged pores, and also found in germ pores. The risk of
contamination by fungal pathogens was found at every stage of oil palm seed production.

The effect of arbuscular mycorrhizal fungi (AMF) on growth and basal stem rot disease
suppression in oil palm was investigated. The growth and disease severity index (DSI) of oil palm
with and without supplies of AMF were evaluated. Oil palm seedlings showed no significant
difference in total bunch number, stem height, leaf area, and diameter after 30 MPI of supplying
AMF. The disease susceptible after 24 MPI found that the minimum susceptibility (9.38%) was
shown at 5 grams of AMF, while the maximum susceptibility (18.36%) was-obtained without
supplying AMF.

Study of oil palm disease in the lower Northeastern region; Ubon Ratchathani Srisaket and
Amnat Charoen during in 2017-2018. The survey was divided into 3 seasons; summer (Feb-May)
rainy (June-Sep) and winter (Oct-Jan). Collected from-60 farmer’s oil palm plots. Isolated by tissue
transplanting and test pathogenicity on oil palm seedling at the plant pathology laboratory of the
Ubon Ratchathani Field Crops Research Center. The result of survey showed that algal leaf spot
(Cephaleuros virescence) anthracnose (Glomerella sp.) blight (Curvularia sp. And Pestalotiopsis
sp.) Fruit rot (Lasiodiplodia theobromae) and top rot (unknown caused disease).

Isolate, screen Streptomyces spp., and investigate the antifungal potential of the crude
extract from the selected Streptomyces strains for their antagonistic ability against G. boninense
was investicated. A total of 167 strains were obtained from oil palm rhizosphere soil in southern
Thailand. Based on'the 16S rRNA gene sequence analysis indicated that the selected strain was
belonging to Streptomyces morookaense CW5. Crude ethyl acetate extract from Streptomyces
morookaense CW5 were employed for their antifungal potential. Crude ethyl acetate extract at
10 mg/ml exhibited the strongest growth inhibition of G. boninense (100.00%)

The study on fungal pathogens causing leaf spot disease of oil palm seedlings in nurseries and its
control aimed to identify the major fungal pathogens associated with leaf spot disease in order
to determine a promising way of controlling those fungal pathogens. The samples were obtained
from 26 seedling plots. KOCH's postulation tested for pathogenicity, identification based on
sequence analysis from the TS rDNA region indicated that Curvularia sp. belonged to C
hawaiiensis and C. oryzae. Chemical control by fungicide was tested to inhibit the growth of C.

hawaiiensis and C. oryzae using the poisoned food technique. The results demonstrated that



difenoconazole with three concentrations (10, 100, and 1,000 ppm) exhibited the strongest growth

inhibition of C. hawaiiensis and C. oryzae

3) Development and extension of innovation on oil palm production with appropriate
management

The objective of this study was to evaluate the potential of oil palm production from 4
Suratthani palm hybrid varieties (ST) and 12 commercial hybrid varieties, and increasing yield of
oil palm in the Northeast part of Thailand. The ST hybrid varieties were evaluate in different
locations including Krabi, Ubon Ratchathani, Nong Khai, Narathiwat, Trang, Chiang Mai, Phichit,
Phatthalung, Ranong, Amnat Charurn, Yasothorn, Pitsanulok and Sukhothai province of Thailand.
The experiment was carried out from October 2017 to September 2021. The results showed that
ST1, 2, 7 and 8 oil palm hybrid varieties of age 4-5 years have potential.for planting, especially in
the Southern part of Thailand due to their good growth and high yield. Furthermore, it is
recommended that the ST oil palms hybrid varieties cultivated in the Northern and Northeast of
Thailand requires a water supplement during the dry season. The evaluation of commercial oil
palm twenty-two varieties (T1-T12) in Surat Thani, Krabi, Nakhon Si Thammarat and Nakhon
Phanom province found that in 24 months-after planting had the highest total of frond in T10
(35.3 fronds/palm) while T11 had high frond production, rachis length and leaf area index
Efficiency Increasing of oil palm Productivity by Water and Fertilizer Managing (test method) on
Participated Farmers in Bueng Kan, Loei and Nakhon Phanom Province, of oil palm age between
5-7 years. The result found that the oil palm growth and Inflorescent development by both test
and farmer methods were not significantly different. The mean sex ratio of test method were
65.2-67.8 percent. Productivity of oil palm both test and farmer methods were differences in each
province. The lyield of test method was an average for 2.45 tons/rai/year, more than farmer
method by 1.73 tons/rai/year. So, it can be said that test method could raise the yield by 41.6%
from farmer practice. And in Udon Thani, Sakoh Nakon and Kalasin Province the yield of test
method average for 2.41 tons/rai/year, more than farmer method by 31.7%. The Increasing
Productivity in 5 community, namely Nakhon Phanom, Sakon Nakhon, Udon Thani, Kalasin and
Mukdahan, found that the high yield of test method average for 3.08, 3.12, 2.84, 2.82 and 3.36
tons/rai, respectively. The yield more than the lacal yield by 80.1, 178, 100, 57.5 and 94.2%, The
number of plots got high yields increased to 71.4, 23.3, 45.0, 46.0 and 26.7%, from 17.9 6.67 5.0
16.7 and 13.3% respectively, in the 1°' year. The moderate yield average for 2.34, 2.26, 2.32, 2.33
and 2.23 tons/rai, , While the low vyield average for 1.80, 1.14, 1.86, 1.63 and 1.97 tons/rai, The



plot of test method of each community got higher yield than local yield at 92.8, 80.0, 100, 73.3
and 100%, respectively. and for 89.3, 73.3, 85.0, 63.3 and 80.0%, respectively, of farmer method.

4) Research and development project for oil palm seedling production quality and
standard

The expansion of oil palm plantation area has increased rapidly both in the old and in
the new planting area. This increased the demand of different oil palm seedling varieties. At
present, government, public or private organizations are playing important role for the research
and development that focus the quality of local oil palm hybrid variety productions and imported
oil palm varieties. Recently, the number of private oil palm seedling companies and agencies has
increased which are producing oil palm seedling under the Department/of Agriculture and fulfilling
the demands of oil palm seedling throughout the country. The oilipalm seedling production and
management may be different in each nursery which varies due to location, skills, knowledge,
and experience of officer. Therefore, the quality of oil palm seedlings should be studied and
controlled to meet standards. Research and development project for oil palm seedlings
production quality and standards was conducted. during the year 2019-2021. The objective of this
study was to evaluate and enhance the quality of oil palm seedling nursery production including
to generate the database of oil palm varieties production, oil palm seedling imported and
exported and system management of oil palm seedling production in Thailand. To drive the oil
palm and palm oil strategy in the whole system and to transfer of oil palm knowledge
management to related person who involved in oil palm production. The results of this research
showed that organizations or private company nurseries operated oil palm seedlings were
performing correctly.according to The Plant Breeding Act 2518 BE in Thailand. Results showed
that 28 organizations or private company nurseries had requested for registrations for oil palm
parent cultivars, including 505 male parent cultivars and 4,705 female parent cultivars. Cultivars.
Furthermore, the data of imported and exported oil palm varieties during the year 2019-2021
showed that a total of 1,199,900 seeds oil palm seed were exported while 4,816,213 seeds were
imported by oil palm seed private companies representing approximately 211,237 thousand rai
of planted area. In the current study, a total of 150 private companies’ nursery were observed. It
was found that 99.33 percent companies were producing oil palm seedling according to quality
standard with a total of 3,747,800 palm oil seedlings that representing an area of 164,377 rai.
While 13 oil palm seedling nurseries from agencies which were producing seedling under

departments of Agriculture, had good system management for oil palm seedling nurseries. The



result of satisfaction of 164 famers in the southern region and nearby from oil palm trees grown
on oil palm seedlings obtained from agencies under the Department of Agriculture showed the

good seedling quality.
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Abstract

Research and development project to increase the efficiency of oil palm production The
objective is to increasethe production potential of oil palm to increase the yield of not less than
4.5 tons per rai per year. reduce production costs Production is sustainable and environmentally
friendly through the selection of inputs (water, nutrients and herbicides) and techniques for using
the inputs efficiently and appropriately for different areas, consisting of 3 activities. as follows

Nutrient and water management in oil palm plantations Objectives: To study the
proper management of nutrients and water in each area that is suitable for different areas and
environments. in order to get the most suitable and efficient way of using the inputs Reduce
production costs and increase productivity to 4.5 tons per rai per year. It is sustainable and has
minimal impact on the environment. Operated during October 2016 — September 2021 consisted

of 5 researches 1) Influence of irrigation and chemical fertilizer on growth and yield of hybrid oil



palm Surat Thani 7 operated at Ubon Ratchathani Field Crops Research Center and Surat Thani
Oil Palm Research Center. Experimental plan: Split plot 3 repeats. Primary factor: 3 levels of
watering, i.e. control (rainwater), water 0.8 and 1.2 times the evaporative value. Secondary factor:
fertilizing 21- 0-0:0-3-0:0-0-60:Geyserite:Borate According to the recommended rate of the
Department of Agriculture at 3 levels, which are 75, 100 and 125 percent of the recommended
rate, it was found that the 10th year Ubon Ratchathani Field Crops Research Center found the
relationship of water and fertilizer factors to the increased number of foliar leaves. The water
factor influenced the increase in foliar number, foliar length, axial cross-sectional area, leaf area,
leaf area index. height and trunk volume Fertilizer factor influenced the axis cross-sectional area,
height, diameter and stem volume. and significantly different statistically The 4th-10th year
average yield showed that the fertilizer interactions were at 1.0 times the evaporation rate and
1.2 times the evaporation rate with 75, 100 and 125 percent of the recommended yield rates
were not significantly different. Statistics (3.92, 4.24 and 4.41 tons per rai per year, respectively),
yield and oil per bunch of oil palm that provide water 1.2 times the water evaporation value. It
was found that water factor influenced leaf length. leaf area and leaf area index Fertilizer factor
influences stem volume. and statistically significantly different. Irrigation 1.2 times the evaporation
rate plus 125 percent of the recommended rate. Average yield 4-10 years up to 5.19 tons per rai
per year The yield and oil per bunch of oil palmyielded 1.2 times the evaporation value, 35.2%
and 11.6 percent higher than that of rainwater. 2) Technology of watering and fertilizing suitable
for oil palm planting at Yasothon. Agricultural Research and Development Center, RCBD 3
experimental plan with 6 «epetitions, including methods 1-4, fertilizing by water system. Rate
based on soil and leaf analysis 1.5 times of soil and leaf analysis According to the
recommendations and 1.5 times the recommendations of the Department of Agriculture, Methods
5-6 gave soil fertilization rates according to the soil and leaf analysis and according to the
recommendations” of the Department of Agriculture, respectively. according to the
recommendations of the Department of Agriculture resulting in the length of the foliar The cross-
sectional area of the axle and the leaf area was the highest. 3) The use of magnesium sulfate with
dolomite to increase the efficiency of oil palm production in the Rangsit field at the oil palm plot.
RD Kasetpattana Co., Ltd. Ongkharak District Nakhon Nayok Province The experimental plan was
RCBD 4, repeating 5 processes, including methods 1-3, magnesium sulfate (MgSO4) at the rate of
0.65, 1.3 and 1.95 kg per plant. Together with 3 kg of dolomite per plant, treatment 4-5 did not
add magnesium sulfate and dolomite. And put 3 kg of dolomite per tree, it was found that the

oil palm, 3-7 years, process 5, the highest average yield of 1.88 tons per rai per year, process 3,



the lowest average yield 1.27 tons per rai per year. This was consistent with the 7th annual
number of foliar additions of treatment 5 with the highest value of 2.5 foliar leaves per month.
4) Effects of temperature and rainfall on oil palm yields. to study the yield trend Effects of Air
Temperature and Precipitation Climate Factors That Have Severe Effects in the Development
Period Yield potential and adaptation to stress from high temperature and water deficit of Surat
Thani 7, 8 and 9 hybrid oil palms were assessed at the Surat Thani Oil Palm Research Center. The
average yield for years 8-10 of the Surat Thani 7, 8 and 9 hybrid oil palm is similar, 6.07- 6.71 tons
per rai per year. Oil palm yields high in 2 periods, April and August-September. Annual output
tends to decrease due to increased drought climate amount and distribution of rain And annual
relative humidity tends to decrease from 2012 to 2016 and the number of months of dehydration
increases. The relationship between monthly rainfall and vyield was. similar in the three
development phases: Phases 1, 2 and 3 (6, 18 and 30 months befare harvest). Climate influences
on oil palm yields were analyzed using Stepwise. The regression analysis revealed that the r-value
of the equation was very low. The relationship between climate and chi-square ripening time
correlated 5) The efficacy of Fourier transformed .infrared spectrophotometers (FT-NIRs) was
assessed for the determination of nitrogen and. potassium content in oil palm leaves. organic
matter and soil pH Because it is a technique-that can be analyzed quickly. does not destroy the
sample no chemicals be safe Low cost and environmentally friendly, the absorbance spectra was
in the range of 12,000-4,000 per centimeter(1,000-2,600 nm). There are nitrogen and potassium
content in the leaves. and organic matter 1.05-2.60, 0.36-1.58 and 0.71-3.10 percent by dry weight,
respectively, pH 3.34-8.05. Preliminary equation construction using partial least squares
regression. (PLS-regression) to predict nitrogen and potassium content in leaves. Organic matter
and pH At the consideration coefficients (R2) 0.9538, 0.7605, 0.8558 and 0.8618, the model
standard error values (RMSECV) 0.0693, 0.391, 0.205, and 0.391 were shown, respectively. that FT-
NIRs can be applied to estimate the nitrogen content in the leaves at the predictive level for
quality assurance. Organic matter and pH were at predictive levels for research purposes. The
amount of potassium in the leaves was found to be Equations have high inaccuracies but can be
used to predict introductory intervals. and need to improve the equation to be more accurate
Physiological research affecting oil palm production potential Objectives: To study the
physiological response of seedlings and Surat Thani hybrid oil palm to different environment and
management. including the relationship between the net photosynthesis rate and the impacting
environmental factors. To provide information on effective and sustainable management of stress

reduction from factors affecting photosynthesis, consisting of 3 studies 1) Physiological responses



of 7 Surat Thani hybrid oil palms to different management at the Field Crops Research Center.
Ubon Ratchathani and Surat Thani Palm Oil Research Center The physiological responses of oil
palms to three different water and fertilizer treatments were studied as follows: Model 1 relies
on rainwater (no irrigation) and fertilizer 75% of the Department of Agriculture's recommended
rate (I0F0). 2 and 3 provide water 0.8 times the evaporation of water and fertilizer 100% of the
recommended rate (I1F1) and water 1.2 times the evaporation of water and fertilizer 125% of the
recommended rate (I2F2). The maximum net light and photosynthesis rate are highest. Higher
than formats 1 I0F0 and 2 I11F1, as well as a higher performing exposure compensation point. and
the amount of light that caused the oil palm to have a higher highest net photosynthesis rate.
Leaf physiology also responded differently to manipulation, with the number of stomata, leaf
greenness and total chlorophyll content of Form 3 12F2 higher than in.Form 1 10F0. and 2 I11F1 for
the relationship between the net photosynthesis rate and light content of 6-year-old oil palms.
y=0.1798x0.6013 , R2=0.4631 The second form has a straight-line relationship. y=0.0103x+1.2489,
R2=0.5164 and form 3 has a logarithmic relationship. y=3.9569n(x)-15.925, R2=0.6774. Different
management influences affect growth and yield .through physiological response processes.
especially the net rate of photosynthesis. 2) Influence of different nutrient management on
physiological responses of Surat Thani 8 hybrid oil palm at Yasothon Agricultural Research and
Development Center. The study of oil palm with 4 different types of fertilization was as follows:
Model 1 soil fertilization at the rate recommended by the Department of Agriculture; Model 2
soil fertilization. The rate according to the soil and leaf analysis, Model 3 fertilizing in the water
system at the recommended rate, and Model 4 fertilizing the water system at the rate according
to the soil and leaf analysis, found that different fertilization methods had no effect on the
potential. of the water in the leaves but on the green intensity of the leaves The number of
stomata of 2 and 3 years of oil palm was 164-186 and 210-232 per square millimeter, respectively,
as a result of environmental adaptation. The light efficiency of oil palm in January, April and
August 2018 were 0.047, 0.045 and 0.063 molCO2mol-1PPFD, respectively. The highest
photosynthetic potential was 20.4 and 16.4 pmolCO2m-2s-1, respectively, and the rate of water
fertilization according to soil and leaf analysis results during the rainy season. Oil palm has a
maximum net photosynthesis rate of 30.1 pmolCO2m-2s-1. Oil palm requirements Winter:
January, photosynthesis rate is relatively high, 10-20 umolCO2m-2s-1 at light content 500-1,500
pumMolPPFD, relative humidity 38-58 percent, temperature 27-38 °C, and evaporative traction in air.
1.0-2.0 kPa and dry season: April, photosynthesis rate was high, 10-23 umolCO2m-2s-1 at light
content 200-1,400 pmolPPFD, relative humidity 36-63 percent, temperature 27-37 °C, and



evaporative traction of water in the air 1.0-2.0 kPa. 3) Influence of Carbon Dioxide on
Photosynthetic Rate and Carbon Dioxide Fixation of Oil Palm Four 12-month-old oil palm
seedlings were studied: Surat Thani 1, 2, 7 and 8 seedlings under 4 levels of CO2 concentration:
400, 600, 800 and 1,000 ppm for 4 months and oil palm trees 1-10 years old. Net light of all oil
palm seedlings grown under different CO2 concentrations increased and varied with increased Ca
and Ci concentrations. The net photosynthesis rate continued to increase and did not decrease.
At Ca 1000 umolCO2mol-1, oil palm seedlings in Surat Thani 2, 7 and 8 under a CO2 concentration
of 800 ppm, net photosynthesis rate at 1000 umolCO2mol-1, a maximum of 36.6 46.6, and 48.2
pmMolCO2m-2s-1 or an increase of 28.4, 149.2 and 80.5 percent, respectively, while the Surat Thani
1 hybrid under 600 and 800 ppm CO2 concentrations increased the net photosynthesis rate by
34.9 and 32.7 mmolCO2m-2s-1. or an increase of 14.8% and 7.6 percent, respectively. As for the
influence of carbon dioxide on the changes in the CO offset point (D) and the mesophyll flow
(gm), it was found that four varieties of oil palm seedlings under normal atmospheric conditions
L] The values were 63.1-79.1 pmolCO2mol-1 and gm were 31.1-42.2 mmolCO2m-2s-1. Oil palm
seedlings under CO2 concentration 1.5 and 2 times. higher than normal, [ values increased by
76.8-191.7 umolCO2 mol-1, but gm values increased in the range of 36.6-80.2 mmolCO2 m-2s-1.
High CO2 concentration. Leaves are [] above normal. As a result, the maximum net rate of
photosynthesis is higher than normal atmospheric conditions. Except for seedlings under 2.5 times
high CO2 concentration or 1000 ppm, low CO2 fixation efficiency resulted in low net
photosynthesis rate.

Efficacy of herbicides in new oil palm areas purpose for Study on herbicides that are
effective in controlling weeds in newly planted oil palm plantations. without affecting productivity
and is a recommendation for further use of herbicides, consisting of 4 researches 1) Northern
areas Chiang Rai.and Uttaradit Provinces: 4 prominent weeds were found, namely Bidens pilosa,
Ageratum conyzoides, Mimosa pudica, and Paspalum conjugatum. good results Tested in the
plots of the Chiang Rai Horticultural Research Center and the farmer plots, it was found that the
herbicide was effective in controlling weeds up to 60 days after spraying. and does not affect the
growth of oil palm, including atrazine+glufosinate, indaziflam+glufosinate, carfentrazone-
ethyl+glufosinate and ethoxysulfuron+glufosinate. 2) In the acidic soil area, Saraburi and Pathum
Thani, 6 species of weeds were found, namely Kha Khat, Chankad Grass, Saltwater Chagad, Wild
Amaranth. Purple flower burrs and duck vegetables were tested for herbicide efficacy of the
aforementioned weeds under the well-performing greenhouse conditions in the farmer plots.

Effective herbicide for weed control up to 90 days after application. and does not affect the



growth of oil palm, such as glyphosate+indaziflam, slyphosate+diuron, glufosinate+indaziflam,
glufosinate+diuron and slufosinate+ flumioxazin 3) Pak Phanang watershed area Nakhon Si
Thammarat In the 3-year-old oil palm, the effective control agents for narrow leaf weeds (bird's-
foot grass, pink bird's-foot grass, and feather grass), broad-leaf (purple lake grass), and sedge
(catfish antennae and eared sedge) were found to be at good to complete levels: flumioxazin+
glufosinate. , diuron+glufosinate, indaziflam+glufosinate and glyphosate
ethoxysulfuron+glufosinate Such weeds were also well controlled with the exception of
moderately controlled eared reeds. No symptoms of herbicide poisoning were found. and does
not affect the growth oil palm growth In most areas, cattle are raised together. Therefore, farmers
prefer to mow grass rather than use herbicides. 4) Peat, Bajo and Sungai Padi, Narathiwat, in the
3-year-old oil palm, found that pyrazosulfuron+glyphosate and pendimethalin+glyphosate.
Effective control of narrow leaf weeds: tick grass Broadleaf weeds: high levels of to and
pendimethalin+glyphosate. It had good control over such weeds and lasted for 60 days after the
herbicide was sprayed. The herbicide used showed no toxic symptoms and had no effect on oil

palm trees.
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Abstracts

Study on pests; insects and mites of oil palm in Thailand. Conducting a survey to collect
data once a month, from October 2016 to September 2021, in the oil palm plantation at the
Chiangrai Horticulture Research Center, Chainat Field Crops Research Center, Nong Khai
Agricultural Research and Development Center, Ubon Ratchathani Field Crops Research Center,
Rayong Field Crops Research Center, Surat Thani Oil Palm Research Center, and Krabi Oil Palm
Research Center. Adoretus compressus Weber (rose beetle), Oryctes rhinoceros (L) (coconut
rhinoceros beetle), Cremastopsyche pendula Joannis (case caterpillar), Hypomeces squamosus

Fabricius (green weevil), rats and Mahasena corbetti Tam (coconut case caterpillar) were found

everywhere in oil palm plantations in Thailand. The poisonous caterpillars was found at Nong



Khai Agricultural Research and Development Center, and Krabi Oil Palm Research Center. Coconut
black headed caterpillar, Opisina arenosella Walker was found at Ubon Ratchathani Field Crops
Research Center, and Rayong Field Crops Research Center. As for Darna furva Wileman (oil palm
slug caterpillar) was found a few number at the Ubon Ratchathani Field Crops Research Center,
but found more than that in oil palm plantations in Thung Rangsit, Suphanburi province and Sa
Kaeo province.

A study on the effects from the coconut rhinoceros beetle (CRB) from management of the
destructive of the oil palm trees in old oil palm plantation for the new planting of the farmers.
The experiment was conducted at the oil palm plantation of the farmers. From October 2016 to
November 2021. The test consist 5 methods with 4 plots/method, plot size was 10 rai per plot,
and 68 plants/plot were collected the data. The results from using pheromone traps and counted
the number of CRB were found the method; 50% of old oil palm trees were destroyed by
chopping 2 rows, leaving 2 rows apart, stacked in the plot was found the least damage coconut
leaves 890 lesions/4 plots, and farmers still have income from old oil palm trees in the first 2-3
years before the newly planted oil palm produces yield. As for the method of destroying the old
oil palm 100% by trunk injection with herbicides and let the trees die was found the most damage
coconut leaves 11,652 lesions/4 plots and found throughout the data collection period.

The efficacy of insecticides against coconut black-headed caterpillar, Opisina arenosella
Walker by trunk injection was tested‘at Surat Thani Oil Palm Research Center, Kanchanadit district,
Surat Thani province between October 2016 and September 2018. The experiment was designed
in  RCB with 10 treatments and 3 replications. The treatments were the applications of
imidacloprid 70% WG 10 ¢/plant, imidacloprid 10% w/v SL 30 ml/ plant, fipronil 5 % w/v SC 30
mU/plant, dinotefuran™10% w/v SL 30 ml/plant, emamectin benzoate 5% WG 30 g¢/plant,
emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate 1.92% w /v EC Il 50
mU/plant, abamectin 1.8% w/v EC 50 ml/plant, acetamiprid 2.85% w/v EC 50 ml{/plant, and water
(Control) 50 ml per plant. The results indicated that the application of emamectin benzoate
1.92% w/v EC | 50 mU/plant, emamectin benzoate 1.92% w/v EC Il 50 ml/plant, emamectin
benzoate 5% WG 30 g¢/plant were the most efficacy after application, 14 days at 100, 96.6 and
96.6%, respectively, and found the efficacy from 3 to 90 days at least In oil palm tree with a
height of 8.5 meters to the tip of the leaf. All other methods have low efficiency. Throughout
the experiment, no symptoms of toxicity (phytotoxicity) to oil palm were found from the

insecticides used.



Efficacy of insecticides for controlling oil palm slug caterpillar (Darna furva Wileman) in oil
palm were conducted in oil palm field at Sam Roi Yot district Prachuap Khiri Khan province and
Wihan Daeng district Sara buri province between June 2018 - April 2019. Trial design was RCB with
10 treatments and 4 replications. The 10 treatments were sprayed flubendiamide 20%WG at
5¢/20L of water, chlorantraniliprole 5.17%SC at 20ml/20l of water, fipronil 5%SC 30ml/20l of
water, lufenuron 5% SC 20ml/20L of water, petroleum oil 83.9% EC 40ml/20l of water, emamectin
benzoate 1.92% EC 20ml/20l of water, deltamethrin 3%EC 20ml/20l of water, BT 10,600 IU/mg
80mUl/20L of water, etofenprox 20% EC 30ml/20l of water and untreated control. For the result,
both experiments provided consistent results. The result indicated that the number of live larvae
were significantly lower in all insecticides treated plot as compared with untreated control
excluding petroleum oil. The result show that all of insecticides in both experiments excluding
petroleum oil showed high efficacy against oil palm slug caterpillar.

The susceptibilities of different oil palm varieties, hybrid varieties (Suratthani 1, 2, 5,6, 7,
8, 9, hybrid varieties A, B, and O) to infestation by G. boninense for their reaction to the growth
and disease severity index (DSI) was investigated. The.growth of oil palm seedlings after 6 months
post-inoculation (MPI) found that the highest oil palm fronds were obtained from the varieties
Suratthani 7 and 8, with 6.8 fronds/tree. The-highest stem height and diameter were observed in
hybrid variety B at 82.19 and 2.20 centimeters, respectively. The disease susceptible after 18 and
24 MPI were no significant differences in susceptibility among the treatments, with susceptibility
in the range of 35.42-70.83% and 41.67-70.83%, respectively.

The study of fungalqpathogens causing seed rot disease in oil palm seed production aimed
to identify the major fungal pathogens associated with seed rot disease, the location of fungi on
germinated seeds, and the risk of contamination processes by fungal pathogens. The results
revealed that five different fungal pathogens were identified, including Rhizopus sp., Aspergillus
sp., Penicillium sp., Fusarium sp., and Schizophyllum sp. Fusarium sp. exhibited the maximum
growth rate within 7 days, followed by Rhizopus sp., Aspergillus sp., and Schizophyllum sp.,
respectively, while the minimum growth rate was Penicillium sp. It was found that Penicillium sp.
grows on roots and shoots of germinated seeds, which is different from other fungi that grow on
the surface of the shell. Moreover, Schizophyllum sp. was able to grow and develop into
mushrooms on germinated seeds of oil palm. In addition, these fungal pathogens were found on
the surfaces of seeds, roots, shoots, plugged pores, and also found in germ pores. The risk of

contamination by fungal pathogens was found at every stage of oil palm seed production.



The effect of arbuscular mycorrhizal fungi (AMF) on growth and basal stem rot disease
suppression in oil palm was investigated. The growth and disease severity index (DSI) of oil palm
with and without supplies of AMF were evaluated. Oil palm seedlings showed no significant
difference in total bunch number, stem height, leaf area, and diameter after 30 MPI of supplying
AMF. The disease susceptible after 24 MPI found that the minimum susceptibility (9.38%) was
shown at 5 grams of AMF, while the maximum susceptibility (18.36%) was obtained without
supplying AMF.

Study of oil palm disease in the lower Northeastern region; Ubon Ratchathani Srisaket and
Amnat Charoen during in 2017-2018. The survey was divided into 3 seasons; summer (Feb-May)
rainy (June-Sep) and winter (Oct-Jan). Collected from 60 farmer’s oil palm plots. Isolated by tissue
transplanting and test pathogenicity on oil palm seedling at the plant pathology laboratory of the
Ubon Ratchathani Field Crops Research Center. The result of survey showed that algal leaf spot
(Cephaleuros virescence) anthracnose (Glomerella sp.) blight (Curvularia sp. And Pestalotiopsis

sp.) Fruit rot (Lasiodiplodia theobromae) and top rot (unknown caused disease).

Isolate, screen Streptomyces spp., and investigate the antifungal potential of the crude
extract from the selected Streptomyces strains for their antagonistic ability against G. boninense
was investigated. A total of 167 strains were obtained from oil palm rhizosphere soil in southern
Thailand. Based on the 16S rRNA gene sequence analysis indicated that the selected strain was
belonging to Streptomyces morookaense CW5. Crude ethyl acetate extract from Streptomyces
morookaense CW5 were employed for their antifungal potential. Crude ethyl acetate extract at
10 mg/ml exhibited the strongest growth inhibition of G. boninense (100.00%)

The study on fungalpathogens causing leaf spot disease of oil palm seedlings in nurseries and its
control aimed to'identify the major fungal pathogens associated with leaf spot disease in order
to determine a promising way of controlling those fungal pathogens. The samples were obtained
from 26 seedling plots. KOCH's postulation tested for pathogenicity, identification based on
sequence analysis from the ITS rDNA region indicated that Curvularia sp. belonged to C
hawaiiensis and C. oryzae. Chemical control by fungicide was tested to inhibit the growth of C.
hawaiiensis and C. oryzae using the poisoned food technique. The results demonstrated that
difenoconazole with three concentrations (10, 100, and 1,000 ppm) exhibited the strongest growth

inhibition of C. hawaiiensis and C. oryzae
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dinotefuran 10% w/v SL

emamectin benzoate 5% WG
emamectin benzoate 1.92% w/v EC |
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abamectin 1.8% w/v EC

acetamiprid 2.85% w/v EC
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dlaideuisusewinanssuiaiivuansenuuamuinngsiisnuasae flubendiamide 20% WG 8051 5
n3usierin 20 &, chlorantraniliprole 20% EC §n31 20 Sadanssiot 20 a3, fipronil 5% SC §as1 30
fa8ansnoun 20 875, @15 emamectin benzoate 1.92% EC 851 20 fa8ansnoun 20 ans,
deltamethrin 3% EC §n31 20 fladamssioth 20 ans, lufenuron 5% EC §n31 20 dadanssiot 20 ans

uagans etofenprox 20% EC 8051 30 dadanssionn 20 8ns nudwiurueuninuiidesianfsliny

a

188 elalumnAnamsanAtunssuIaAnualsauas BT 10,6000 IU/mg 9931 80 fladanssotn 20 ans
Fenusrurunueuninuuads 0.19 deenisly uidesnituazunneisegafitodAynieadasu
N55usTinuansEuLas petroleum oil 83.9% EC finusununueuniuuade 3.19 fsennsly
MIneaaeil 2 (Ui - Wweney 2561)
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Fasenslu waziioiSeuisuseninanssudsfinuanseutamunssuiEnuanseie flubendiamide
20% WG $031 5 nfuraun 20 ans, chlorantraniliprole 20% EC #8731 20 fladanssieun 20 ans,
fipronil 5% SC 99131 30 fladansfon 20 ans, lufenuron 5% EC 8931 20 fladansroun 20 ans,
emamectin benzoate 1.92% EC §n31 20 fladansfoanl 20 an9, deltamethrin 3% EC 9%51 20

Haddnssioin 20 8ns Waans etofenprox 20% EC 8737 30 Jaaanswoul 20 80T WUINUIURUBUNT

wndesfianfelinuiay Faliuand1meaifiunssalsnnuie BT 10,6000 1U/mg 8ns1 80 dadanssie

11 20 AR5 TINUINUIUNUBUNUNLLIRAY 0.13 AIRBNIGIU LALBUNILAYLANANRE L TEE1AEINI

o

aa a

adAnuNTINITNNUAIT2LNAY petroleum oil 83.9% EC 9131 40 fadanssiotn 20 Ans Ainusuay
wuawummmaﬂ 9.19 (?]’JG]EJ‘V]’NSLU
agﬂwamﬁa"{a uazdataustuz (Conclusion and Suggestion)

nMIneae 1.1 Anwiaas bs dngivy Uduhduluussmelne

fa o Al fa o/

M3 uaiuluiunIdevensidnnsinuns qudideiivanndesiy qudide

fa o fa o

filsteum @Jusﬁ%’aLLauwmmmimwwuaams audideivlsguasusil audideiivliszees quédide

Y

Uhduhifugauegiond gusiserduthiunsed smnniavesussmelnennieu iwouay 1 A%t wudas
AWATU FdusA Mueulasnian uuataeu nyiaveals wueulasnivg awnsonulavalunnnialuaiu
Uranthifuludssinalng

vuau iUy wuaudideuazimuinsinunviuesane Audideurduuiiunsesd

Y

fa o d‘VLI =) fa o

PUDUIIA WUV]ﬁUEJ'J’ﬂEJ‘W‘U BUATYEU ﬁUEJ’JT\]EJW‘UVLTi“’EJ@ﬂ

]
fa

NUDUNL WU ‘W‘U‘Vlﬁ‘u Reiivlse Uﬁi’]GUﬁWULaﬂua‘EJ LLG]WU&J’]ﬂI‘LlWHV]‘Uaﬂ‘lJ"Iﬁll‘Ll’]ll‘Ll‘VNiﬂﬁm 9T

Y

NI wazdandnassum



ynnsdraiuteyailuna 4 U lnegudiniotnevesnsuivinsinens 8 gud vilillyrains
Afaugauiuasdniuiduuiiiunszaneegiannain wiouasyinnwidenssen wazsiduiiieves
nwnsnsluiunlaluegafiuwiasdmgunduningu

NINAaesN 1.2 Anwnansenuannisnisdnnisiatesudauinduluiufuiedgnuauseulng

aaa

NMsAutayanulasnensns 359 2 ateduliauunduini 50% tnedu 2 was viu 2

won neuseslunad [WuAsinusesyiateniorudsmEINMIIAeE NEARANUTILIUALIANA DR

'
ada a

MUuazdudsninensnsdinsdselaarnduurduinniuniudsdn 50% auni19gyinateaunl 339 3
angduUrduiniun 100% lasanaistiianivivuasslisudunisduisanusesyinalenazay

a Y al' & v P~ & I o v
LﬁEJ‘Vi']EJ"U']ﬂ@I'NLLi@EJ'TTL!']‘ULL@SQQqumaaﬂﬂqiLﬂUm@Nﬂaﬂ']ﬁ/]ﬂa@\‘i 4ad /N5 ﬂQﬂLLWNWQNu‘lNVHaW?JG]u

Urduiduiin ulasnusesyansaslugimdaisudunun 100% uiduihduhdunuanlmddulaudusy

[ '
A S ¥ 1

ANunmukaznseiuwevilaNununusisaudemennne wiviswsatunisgnidaliduduligy

i sutaunUgnivalasaunnliduldaudeluanmivanzan 389 4 wusessesviatsunlugg 2 ¥

|
= ¥ 0O W Aa

| = Yo & aa A a v v | aa I3
wsnuazanated1iiulade 1Wuisnsiamuasdduneusududuuingmmnnssuds dadudediinds
d'd Y v =) 1 Qdd‘ ] % & ’oj CY) | a o w w A&
WNEASNTUNNS18NT 180Uy WASIgaeUIn 357 4 vnateauUratundun 50% tnednansnnaniun
Jaselvdudunne Lﬂuﬁﬁﬁwmaaﬁwma@fﬁLLm'GU'NLLiﬂLLasLﬁmmﬂ%uTmhwa”qLLaz%smmuﬂdmﬂ'i%
= ° A 2o & a Y o w P =) | a ~ o v ° aad
Wi9991nNNSYnanesaun 2 Adudunisdadnadulrsusupieseludnseau 39vinlin1svinatelned 54
g1IUUNIN 6 T
NNSNUTBYAIENIaANTYINAIEBIseRIAlALINTIdn AD3S vhatesulduuiduii 50%
18dU 2 40 U 2 400 newseslundas Tutn 2 visaionuld 24 Wweou wazlisnlaanuananainuidy
Y oA = o a Py a o s 8 o o |
Whuieerliesdn 2 U neuagldnaninannduurduiniungnnauwnulng
= a a IS B4 = Y o v - [ o CY )
ANSNAABIN 1.3 NAFBUUSLANSNINEISHAUAILNITRALIIAIAUNBTBINUNIDAVUIUIAIM
N1SNAEaUUIEENS N1NvDIaNsHILLas 9 ¥ia laun imidacloprid 70% WG 10 nsumeny
imidacloprid 10% w/AvSL 30 siadanssianu fipronil 5 % w/v SC 30 dadanssianu dinotefuran 10%
w/ SL 30 Jaddnssonu emamectin benzoate 5% WG 30 NSUABAU emamectin benzoate 1.92%
w/v EC | 50 18dansmedu emamectin benzoate 1.92% w/v EC Il 50 fiaaansnany abamectin 1.8%
w/v EC acetamiprid 2.85% w/v EC kaz Unlan 50 Ha88nTaosl Han1snaasinuiingsuisnisiaig
9MA15 emamectin benzoate 5% WG 30 nSU#AaAU emamectin benzoate 1.92% w/v EC | 50 fiadans
AR emamectin benzoate 1.92% w/v EC Il 50 Jadansnanu JUseansSnindaanunidnnuauiagi
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nsnaaesUsyansawansanuias ieldlunistesturdavueuniiugg Dama furva Wileman
Tuthduthstu Tneldans flubendiamide 20% WG $n31 5 ndusioth 20 a3, chlorantraniliprole 5.17%
SC $n51 20 fadanssow 20 an9, fipronil 5% SC 8731 30 fladdnssion 20 am9, lufenuron 5% EC
S 20 fadanseiorh 20 ans, petroleum oil 83.9% EC §n31 40 aaansderi 20 &S, emamectin
benzoate 1.92% EC §n31 20 fadanssier 20 Ans, deltamethrin 3% EC §n1 20 dadansseri 20

am3, BT 10,600 1U/mg 9731 80 dadanssaun 20 8¢5 wazas etofenprox 20% EC 9951 30 Aaaans
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FedAyneadadunssudsldnuansidauuas sniunssudSnuansenuuasdal petroleum oil Feny
SruuvusuvthuinlsiunnsssadnfunssuAsliniuasidnuuas WeRarsusuyunisldasaunag
Tnefuiaandasiu 5 nssedu( 1 15Ugn 22 fu) wuiinssuddviuasidiussansamlunistesiu
frdnrueuntiua deltamethrin 3% EC ffunushitaafeuszand 101 vw/ade/ls nssuidSviuansild
FuvuANTesAINTINITYIUENT fipronil 5% SC WAz etofenprox 20% EC dfunuilvindufouszuin
131 U1/s9/l3 wagnTINITHiuaT emamectin benzoate 1.92% EC fifunuunaiianfiouszana 528
vw/as/ls
Fadulunisiinuasnssdenldanstiaatuidavueuntiuuatuinisfinsandiludiuyes

Uszaninmvesnistesiumdadngiiy Aunumsnan TiudewansenudednIsssusAusenaume

Aanssuit 2 FsBuaziauinsdasiuirdalsatrdutiniy
52108U25n19798  (Research Methodology)
nnaaasii 2.1 Anwufiservesiugunduidudeitenlunemnaumnlsngiduninunduiisiu
FBUHUANIVIAGEDY
INUNUNITNAARILUY. Randomized Complete Block Design (RCB) 3 % 10 N351759 Ay 16 AU 59U

528 AU 91

ada ada ¢ =
N35U359 1 AuAu N35UI5N 2 gAnanEsYy eIl 1
N3UTBN 3 gnuanas1eg i 2 N351357 4 gnrauas ¥y ol 5

ada s ada ¢ =
N35U359 5 gnNanEIwy eIl 6 N35UI59 6 gnNaNEIYY e 7

ada s ada ¢ =
N35UIHN 7 gnweneswg et 8 N35U359 8 gnNaNEIWYIH 9

N351357 9 s A (udvetenau)  NIINIBN 10 Wug B (Mugveenyu)
N35U359 11 g C (uguasanyu)

nstuiindaya



NSLATYAULAVRHUNA1TDIYAUNAT 6 LAL36 Lo S¥AUIN1SLAnlsA (Disease class) Loy
AuINAvTlANTULsIvedlsa (Disease severity index ; DSI) (Abdullah et al., 2003) nsagaumin
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an dnsinuits vesdidunarsnvasiundundutitugnuanaug it 1256 7 8 uag9 anewus
BNYU A B uazC Mé’ﬂ‘d@um%a Ganoderma sp.ﬁa’lq 36 1ol
Ans1evideyansaiilasnisins1einuuUsusIu (Analysis of Variance) Wisuifiouriade

1m838 Duncan’s Multiple-Range Test (DMRT)
nsnaaasd 2.2 Anvviadesuuudatrdudidiunaznisaivquidasraunnlsamdauinly
yurumskAndnsenvasthduinsi
FBUHUANIVIAGDY

Anwinszurumananudasentiduiniy Jssduardsdumstulewtonton wwnidosiuy
widnsendeTBnsdouunseauiu uenidesuueniadeate PDA
n1sduiindaya

dunalalatiuueinis PDA ﬁi’wL.LuﬂeuﬁmﬁumLﬁ?;aiwmLmﬁwé’ﬂwmzmqé’mgmiwm WAA N
Funouiidsswionsuuteulunssuiunsndniubasen
nsvaaadii 2.3 AnwUiinaveadeseniagarsluneslseidenisaiyiuln uaznnsasiulsad
Fuiivasinduninsiu
FBUHUANIVIAGDY
Fumaudl 1 AnwUiinadivanganues AMF domasyidulauazmsdostulsadduni

TNUNUNTNABDILUY Randomized Complete Block Design (RCB) 4 91 5 nssuisag 30 Au fail

ns5u3s9 1 lalldAmF n353359 2 TdAMF 3 N3 1W/n9
nIIET 3 TAAMF 5:3u1T0/09 N3AET 4 TEAMF 10 n3u 1We/q

n353357 5 TdAMF12 nfu 1We/ns
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Tu #iuiilu Augs Wushgudnansdrdu Weduganimmeans ivteyamsavautmiingn dmiinuises
A0 LazIIN mw@miamsﬁa
sunewdl 2 AnvinavesAMF demstesiulsadduniesrduity
IUHUNTIMAABILUU Randomized Complete Block Desien (RCB) 4 1 6 nssaiisas 30 du il
n35u3ER 1 Tild AMF 13J'1qu°'§a Ganoderma sp.
n331357 2 1a/ld AMF UgniZie Ganoderma sp.
353357 3 Td AMF 5 n3y lﬂﬂqﬂﬁ?a Ganoderma sp.
353337 4 Td AMF 5 n3y Ugmﬁ?gfa Ganoderma sp.

n353357 5 1d AMF 10 n3u lsiUgnidie Ganoderma sp.



ns5337 6 1d AMF 10 n3u Ugni¥e Ganoderma sp.
nstuiindaya
naaigiulavesundduihiuiiongsiundt 7 12 18 24 30 uaw 36 ou Tufinnshnide
Useidiuanudemevessinihdiiitu lnenstassiueimaiialse Weduannismaaes iuteyans
azauiinan dwdinuiavesdidy uagsin Tinseideyanaddlasnisiiesgiauulssiu
(Analysis of Variance) Wisuileuaiadelagds Duncan’s Multiple-Range Test (DMRT)
nsnaaedii 2.4 Anwraaunisainisszuiavedlsaundudiiuluvafuiinanz fusanidsania
ABUAS
FBUHUANIVIAGDY
1 fmauaniufegisesundutnii fuansornslsaiilu nen wa neane @y wazsin Tasif
Meg19NTingUasIvsI 8111ALATeY wareSavnY
2.M3FnYIEMALIANY
2.1 nafnwniedeivlaenss Tindosmanssaiuuy
2.2 miﬁmznLs??ammsﬂmEﬁ%LL&JﬂLs??aﬁ]’mmfa@jaﬁﬁuﬁtﬁuiiﬁ (tissue transplanting)
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2.4 myfgailsalagnsugniveuasieniienduiitongatindueldediueaniveg
M1299INN"561593
v R v
n1suuiindaya
v o= Y & o A Y 2 v I a sa a & 2 H
Juiintoyaanuiiiu JumAu KAy wazdeyariinsenau gamgil Audu YSinanhe uaz

Y A

Joyanvulasinufssdaminag 10 wlas didedandnunanuareinisiuesdisinis wagduiin
anwazae) Nuneldndesgansse
o o a v o Y &

N15NAABIN 2.5 NAYBIEITANANYEIUINN Streptomyces spp. NAAADNLANBNITAIVANLY BT
Ganoderma sp. @walspaduLLIvasUaNLIsiu
ad a va
AWBU{UANIINAAS

& o A v ¢ % o a v 1A o v | & A & 4 a Yy v o
1. maivdegsiuseudulrdnduiauysal dlsadduiluiuising 9 anduisduliuniei
samgiivienduan 10 fu newhluuenie
2. LN Streptomyces spp. MNAIDENAUNLINNAIIETS soil dilution spread plate
3. NEUUIEANSNINEUINTDI1 G. boninense $1e75 dual culture plate
4. MINAADUITEZIANBUTTANSNINNITTUEUYDIT G. boninense a1n Streptomyces spp. NAALADN
logege 5 duduusnumageuTEEEIa1lun13gudadasn G. boninense 77878 dual culture plate

v o & . % K & & Ao oA Y

5. AMINAFDUNITIULLTD91 G. boninense A18UINTOLABULT OV Streptomyces spp. NiAALADNLA
49gn 5 dusuusNUMAABUNSEUENTDT1 G. boninense MmetnTaddsudelnaieuiiunaniy dual

culture



6. MsMAEUYsEAVENTNANSUSENeUB WSS sEImMEann Streptomyces spp. Tifadenlddenisiudaie
31 G. boninense g 5 SURULINAIYTS dual culture
7. m3dnduunaila Streptomyces spp. lngnsmainuiiinalelnaues 165 rRNA
8. nsafinansafaveuaInide Streptomyces spp. Admidenlanensduduies 6. boninense
9. MsmauduRinzavesasatneuanide Streptomyces spp. Aidmdonldnenisdufude
31 G. boninense TuasUuRn1s
nstuiindaya
AnLdan Streptomyces spp. UseananImas 5 dusu muqm%jaﬁ’] Ganoderma boninense
Fonsvaaesil 2.6 msfnulsalugavesdundrrduisiuluwaswenduaznisiasiuiida
Sumaudl 1 1579 Wuietauasfnwidonanvelsalugavesunidedeudaiguine
FBUHUANIVIAGDY

dmalsaluanvesdundiduinfuanuanmendrdundadilasunsiunzfouannsu
ABINITNEAT LATNUIBIUTDINTUITINITNEAST LAURIDEUABZENYAEDINS 282 U8INLAAlIA
deguieduundnuarerns anedeumaiivhatevesdeiaiug wwndesanve wondes vl
L%aiw%?ﬁ/lé Anwanuaen1ed@ugIuIne) (Morphological Characteristics Observation)
nstuiindaya
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Abstract

The objective of this study was to evaluate the potential ‘of oil palm production from 4
Suratthani palm hybrid varieties (ST) and 12 commercial hybrid. varieties, and increasing yield of
oil palm in the Northeast part of Thailand. The ST hybrid varieties were evaluate in different
locations including Krabi, Ubon Ratchathani, Nong Khai, Narathiwat, Trang, Chiang Mai, Phichit,
Phatthalung, Ranong, Amnat Charurn, Yasothorn, Pitsanulok and Sukhothai province of Thailand.
The experiment was carried out from October 2017 to September 2021. The results showed that
ST1, 2, 7 and 8 oil palm hybrid varieties of age 4-5 years have potential for planting, especially in
the Southern part of Thailand due to their good growth and high yield. Furthermore, it is
recommended that the ST.oil palms hybrid varieties cultivated in the Northern and Northeast of
Thailand requires a water supplement during the dry season. The evaluation of commercial oil
palm twenty-two varieties (T1-T12) in Surat Thani, Krabi, Nakhon Si Thammarat and Nakhon
Phanom province found that in 24 months after planting had the highest total of frond in T10
(35.3 fronds/palm) while T11 had high frond production, rachis length and leaf area index
Efficiency Increasing of oil palm Productivity by Water and Fertilizer Managing (test method) on
Participated Farmers in Bueng Kan, Loei and Nakhon Phanom Province, of oil palm age between
5-7 years. The result found that the oil palm growth and Inflorescent development by both test
and farmer methods were not significantly different. The mean sex ratio of test method were
65.2-67.8 percent. Productivity of oil palm both test and farmer methods were differences in each
province. The yield of test method was an average for 2.45 tons/rai/year, more than farmer
method by 1.73 tons/rai/year. So, it can be said that test method could raise the yield by 41.6%

from farmer practice. And in Udon Thani, Sakoh Nakon and Kalasin Province the yield of test



method average for 2.41 tons/rai/year, more than farmer method by 31.7%. The Increasing
Productivity in 5 community, namely Nakhon Phanom, Sakon Nakhon, Udon Thani, Kalasin and
Mukdahan, found that the high yield of test method average for 3.08, 3.12, 2.84, 2.82 and 3.36
tons/rai, respectively. The yield more than the lacal yield by 80.1, 178, 100, 57.5 and 94.2%, The
number of plots got high yields increased to 71.4, 23.3, 45.0, 46.0 and 26.7%, from 17.9 6.67 5.0
16.7 and 13.3% respectively, in the 1°' year. The moderate yield average for 2.34, 2.26, 2.32, 2.33
and 2.23 tons/rai, , While the low yield average for 1.80, 1.14, 1.86, 1.63 and 1.97 tons/rai, The
plot of test method of each community got higher yield than local yield at 92.8, 80.0, 100, 73.3
and 1009%, respectively. and for 89.3, 73.3, 85.0, 63.3 and 80.0%, respectively, of farmer method.
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