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Abstract

Research Sub-Plan 1 : Research and improve high-yield oil palm breeding to develop value-added
processing industry.

The progenies test of oil palm breeding program cycle Il showed that cross number 173 (Deli x Calabar-
AVROS) derived from 73/49D dura female parental palm crossed with 122/1446T tenera male parental palm
had the potential to produce elite hybrid with 4.1 tons/rai/year of fresh fruit bunch yield and 27% of oil per
bunch. It has been determined as recommended hybrid variety of Department of Agriculture, oil palm hybrid
variety Suratthani 10. The oil palm breeding program cycle Ill was individual selection of dura female and tenera
male parental palms and progenies test. The 56 test crosses (dura x tenera) came from 23 dura mother palms
and 17 tenera father palms were planted in 2019 and 2020 at Suratthani Oil Palm Research Center. Selection
of intercrossing oil palm parents need genetic variability as a prerequisite for improvement in the 4™ oil palm
breeding program. Mather and father parental palms selected from dura and tenera. population by Individaul
selection and crossed among mother and father line. The male parental palm group 1 were planted in 2018.
Breeding oil palm across species (OxG) with backcross program between American oil palm (0O), and African oil
palm (G) generation 3 that selected outstanding pisifera from«crossing the outstanding palm three from BC2
([GIX(OxG)IxG) population so that produced 48 crosses. Research and development on biotechnology of oil
palm studying on tissue culture of oil palm hybrid. Somatic embryo from the young leaves of oil palm hybrid
was induced highest at 60.0% when culturing on MS'supplemented with sorbital 0.2 M. Study on genetic of oil
palm germplasm 3 groups of oil palm germplasm consisted of 1) the germplasm related to line IRH629 which
had SNP at SNPg¢c, 2) the germplasm related to line HC129 which had SNPs at SNP| .. and 3) the germplasm
related to line C9023 and line HC129 which had SNP at SNP,... These SNPs markers were used for pisifera
selection to produce seeds of tenera hybrids related to those germplasms. The study on molecular marker
linked to oil palm virescens fruit colour was to develop DNA marker for identification of virescens fruit colour
and nigrescens fruit colour of oil-palm germplasm belonging to Department of Agriculture. Two amplification
fragments, 650-700.from oil palm virescens fruit color and 750-800 from oil palm nigrescens fruit color, obtained
from primer pairs F3 5’-TTAATTGCAGGTAGGCTTCCA-3’ and R3 5’- AAAGCGTGCTTCCTTCA TGT-3” were used for
identification of them. The nucleotide sequence of the fragment franked by these primers showed one locus
of single nucleotide polymorphism which was A on fragment of oil palm virescens fruit color and was T on
fragment of oil palm nigrescens fruit color.
Research Sub-Plan 2 : Research and develop technology and expand the results of oil palm
innovations to increase sustainable production efficiency.

Technology research and development for enhancing efficiency of oil palm production aims to
increase oil palm vyield at least 4.5 tons/rai/year, minimize production cost, continue sustainable and
environmentally friendly oil palm production by selecting input (water, plant nutrients, and herbicides)

managements and using good practices that fit to each area. This research includes 4 projects.
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The first research project includes 3 activities. First, plant nutrient and water management on oil palm
field was objective for managing proper plant nutrients and water in different areas and environments. This will
be efficient and sustainable for oil palm production and still environmentally friendly oil palm production. The
oil palm gave yield at least 4.5 ton/rai/year. This study was carried out during 2012-2021 and included 5
experiments. 1) The effects of fertigation on growth and yield of oil palm var. Suratthani 7 was conducted at
Ubonratchathani Field Crop Research Center and Suratthani Oil Palm Research Center. This research arranged
in a split plot design with 3 replications. The main factor consisted of 3 irrigation levels; control (rainfed),
irigated 0.8 1.0 and 1.2 times of evaporation, the subplots consisted of 3 fertilizer (21-0-0:0-3-0:0-0-
60:Kieserite:Borate) rates; 75, 100 and 125% of DOA recommended rate. In 10™ year at Ubonratchathani Field
Crop Research Center, results showed that irrigation was significantly effects on no. of frond, frond lengths,
cross-section of petiole, leaf area, leaf area index, and truck height and volume,/Moreover, fertilizer was
significantly effects on cross-section of petiole and truck height, diameter and volume. The average oil palm
yield at 4™ -10™ had the interaction between fertilizer and irrigated 1.0 times of evaporation. While, there was
no significantly effect between irricated 1.2 times of evaporation and 75, 100, and 125 percent of the
recommended fertilizer rates (3.92, 4.24 and 4.41 ton/rai/year, respectively). Oilipalm that was provided 1.2 times of
evaporation was more yield and cil/bunch than that was provided rainfed 60.5% and 8.16%, respectively. In 10" year at
Suratthani Oil Palm Research Center, results showed that irrication was significantly effects on frond lengths,
leaf area and leaf area index. Fertilizer was significantly effects on truck volume. In addition, there was
interaction between irrigated 1.2 times of evaporation and 125 percent of the recommended fertilizer rates.
The average of yield of the 4™ -10" year oil palm-had maximum at 5.19 ton/rai/year. Ol palm that was received
1.2 times of evaporation was more yield and cil/bunch than that was received rainfed 35.2% and 11.6%, respectively. 2)
Water and plant nutrient management for oil palm planting at Yasothorn Agricultural Research and
Development Center was conducted by using Randomized Complete Block Design (RCBD) with 3 replications,
6 treatments as follow: 1) fertigation 2)/Apply fertilizer according to the soil and leaf analysis + fertigation 3) 1.5
times of fertilizer according to the soil and leaf analysis + fertigation 4) 1.5 times of fertilizer according to DOA
recommendation rate +fertigation 5) Apply fertilizer according to the soil and leaf analysis + fertilizer dressing
and 6) Apply fertilizer according to DOA recommendation rate + fertilizer dressing. The results showed that
Apply fertilizer according to DOA recommendation rate + fertilizer dressing was more frond length, cross-section
of petiole and leaf area than other treatments. 3) Effects of the combination of Magnesium Sulfate and
Dolomite for oil palm production. The research was conducted in the field of RD Kaset company, Ongkharak
District, Nakhon Nayok, Thailand. The experiment was arranged in RCBD with 4 replications, 5 treatments as
follow: 1-3) Apply 0.65, 1.3 and 1.95 kg/tree Magnesium Sulfate, respectively and 3 kg/tree Dolomite. 4) no
Magnesium Sulfate and Dolomite and 5) Apply 3 kg/tree Dolomite. It was found that the 3™ -7 years of the
oil palm trees which were applied 3 kg/tree Dolomite had the highest of average yield (1.88 ton/rai/year) while
those were applied 1.95 kg/tree Magnesium Sulfate and 3 kg/tree Dolomite had the lowest of the average yield
(1.27 ton/rai/year). Moreover, there was more no. of frond when the oil palm trees were applied with 3 kg/tree

Dolomite (2.5 frond/month when the oil palm trees were the seventh year) than other treatments. 4) Effects
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of temperature and rainfed on oil palm yield aims to study on oil palm yield when confronted with harsh
environment condition and the adaptation of oil palm var. Suratthani 7, 8 and 9 to stress (high temperature and
water deficit). The research was studied at Suratthani Oil Palm Research Center. The results showed that the
average yield of the 8™ -10" years of oil palm var. Suratthani 7, 8 and 9 was 6.07-6.71 ton/rai/year. The oil
palm gave high yield in April and August-September. However, annual year tended to decrease because of
increasing dry climate. Rainfed, rainfall distribution and annual relative humidity tended to decrease during
2012-2016. No. of months that had water deficit were increased. There was a relationship between rainfed/month and
yield at 3 stages: 6, 18 and 30 months before harvested. The effects of climate on oil palm yield was analyzed by
Stepwise regression analysis found that the r-value is very low. There was a relationship between climate and oil
palm bunch ripeness which was analyzed by Chi-Square test. The oil palm bunch ripeness was faster in rainy
season than dry season. 5) Evaluation of the efficiency of Fourier-transform Near Infrared Spectroscopy technique
(FT-NIRs). The study aims to use the (FT-NIRs) to assess nitrogen and potassium in‘oil palm leaves, and organic
matter and pH of soil. This technique was a rapid, non-destructive, non-chemical treatment, safety, low cost,
and environmentally-friendly technique. The results showed that the absorbance was in the region of 1,000-
2,600 nm. The results of samples that analyzed by the soil and leaf analysis were‘compared with this this technique.
It was found that 1.05-2.60 nitrogen, 0.36-1.58 potassium, 0.71-3.10 organic matter percent of dry weight, and 3.34-
8.05 pH. The models were established using partial least square (PLS) regression to predict nitrogen and
potassium in leaf, and organic matter and pH. The model provided R% of 0.9538, 0.7605, 0.8558 and 0.8618,
respectively; the root mean square error of cross validation (RMSECV) of 0.0693, 0.391, 0.205, and 0.391,
respectively; bias of -0.0003, -0.0024, -0.0005, and 0.0037, respectively. The result showed that the prediction of
nitrogen had high accuracy while the prediction of organic matter and pH still were used for research level.
However, the prediction of potassium‘needed to be improve.

Second, physiological’study on oil palm production aims to study the effect of physiological responses
of oil palm seedling and oil palm var..Suratthani 7 on environment and different managements including the
relationship between net photosynthesis and environment. This research included 3 experiments. 1) The
physiological responses”of oil palm var. Suratthani 7 on different managements was conducted at
Ubonratchathani Field Crop Research Center and Suratthani Oil Palm Research Center. This research had 3
different patterns of irrigation and fertilizer as follow: 1) rainfed + 75% fertilizer of DOA recommended rate (I,F,)
2) 0.8 times of evaporation of water+ 100% fertilizer of DOA recommended rate (i;F;) 3) 1.2 times evaporation
of water + 125% fertilizer of DOA recommended rate (I,F,). It was found that IF, treatment was more the
efficiency of photosynthesis, net photosynthetic rate, and light compensation point than I,F, and |;F;. In addition,
lL,F, found that more no. of stomata, the leaf greenness and total chlorophyll content than other treatments.
The results showed the relationship between net photosynthetic rate and light intensity of the 6™ year of oil
palm as follow; 1) an exponential relationship y=0.1798x>*""*, R=0.4631; 2) a linear relationship y=0.0103x+1.2489,
R’=0.5164 3) a logarithm relationship y=3.9569In(x)-15.925, R?=0.6774. In conclusion, the different managements
led to the different growth and yield which had vary physiological responses especially net photosynthetic

rate. 2) Effect of nutrient managements on physiological responses of oil palm var. Suratthani 8 was conducted



12

at Yasothorn Agricultural Research and Development Center. There are 4 treatments as follow: 1) fertilizer
dressing according to DOA recommended rate 2) fertilizer dressing according to the soil and leaf analysis 3)
fertigation according to DOA recommended rate 4) fertigation according to the soil and leaf analysis. The results
showed that the different fertilizer applications did not affect to water potential, but affected to the leaf
greenness. The no. of stomata of the 2™ and 3™ year of oil palms were 164-186 and 210-232 stomata.mm?,
respectively. The efficiencies of photosynthesis in January, April, and August 2018 were 0.047 0.045 and 0.063
molCO,mol'PPFD, respectively. The fertigation according to DOA recommended rate in January and April had
the highest of photosynthesis 20.4 and 16.4 pmolCO,ms”, respectively. The fertigation according to the soil and
leaf analysis in rainy season was found that the oil palm had the net photosynthetic rate at 30.1 umolCO,m”s
! while there were the net photosynthetic rate at 10-20 umolCO,m?s™, 500-1,500 umolPPFD, 38-58%RH, 27-38°C,
and 1.0-2.0 kPa Air Vapor Pressure Deficit in winter season (January). In addition, there'were 10-23 pmolCO,m s
! photosynthetic rate, 200-1,400 umolPPFD, 36-63%RH, 27-37°C, and 1.0-2.0 kPa AirVapor Pressure Deficit in dry
season (April). 3) Effect of carbon dioxide on photosynthetic rate and carbon dioxide fixation of oil palm. The
research was studied in 12" month old of oil palm seedling with 4 varieties (var. Suratthani 1, 2, 7 and 8 and
was controlled under 4 levels of CO, concentrations (400 600 800-ang 1,000 ppm) for 4 months. The results
showed that net photosynthetic rate of all seedling oil palm varieties which were grown under different CO,
concentrations were increased and correlation with the increasing C, and C concentrations. All oil palm seedling
varieties under natural condition had increased net photosynthesis rate and stayed at 1,000 umolCO,mol” C,.
The oil palm seedling var. Suratthani 2, 7 and 8 under 800 ppm CO, concentration at 1,000 umolCO,mol" had
maximum net photosynthesis rate at 36.6 46.6 and 48.2 umolCO,m?s”, respectively or increased 28.4% 149.2%
and 80.59%, respectively. While, the oil' palm. seedling var. Suratthani 1 under 600 and 800 ppm CO,
concentrations had maximum net.photosynthesis rate at 34.9 and 32.7 umolCO,m™s™, respectively or increased

14.8% and 7.6%, respectively. Moreover, the influence of carbon dioxide on the change of the carbon dioxide
compensation point (I and mesophyll conductance (g,,) showed that all the oil palm seedling varieties under
normal condition had 63.1-79.1 pmolCO,mol™ I" and 31.1-42.2 mmolCO,m?s™* g, while all the oil palm seedling
varieties under 1.5.and 2.0 times of CO, concentrations had 76.8-191.7 pmolCO, mol™* I" and 36.6-80.2 mmolCO,m"

’s" g.. The oil palm seedling under high CO, condition had more I" than those under normal condition and
led to increase maximum net photosynthesis rate except the oil palm seedling under 2.5 times or 1,000 ppm
CO, condition which had low the efficiency of CO, fixation and low net photosynthesis rate.

Last, the efficiency of herbicides on new oil palm plantation aims to study the efficiency of herbicides
to control weed in new oil palm area which did not affect to oil palm yield and will be used for further
recommendation. This research included 4 experiments. 1) North area, Chiang Rai and Uttaradit was found 4
dominant weed species; Bidens Pilosa, Ageratum conyzoides, Mimosa pudica, and Paspalum conjugatum.
Herbicides. The herbicides that had good results in Laboratory were used in the field of Chiang Rai Horticultural
Research Center and farmer’s field. The results showed that atrazine+elufosinate, indaziflam+glufosinate,
carfentrazone-ethyl+glufosinate and ethoxysulfuron+glufosinate could control weeds for 60 days after application

and non-toxic to oil palm. 2) Acid soil, Saraburi and Pathum Thani, was found 6 dominant weed species;
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Imperata cylindrica Beauv., Panicum repens L., Paspalum distichum L., Gomphrena celosioides Mart., Cleome
rutidosperma DC. and Alternanthera paronichyoides St. Hil. Herbicides. The herbicides that had good results
in Laboratory were used in the farmer’s field. The results showed that slyphosate+indaziflam,
glyphosate+diuron, glufosinate+indaziflam, glufosinate+diuron and glufosinate+ flumioxazin could control
weeds for 90 days after application and non-toxic to oil palm. 3) Pak Phanang River Basin, Nakhon Si Thammarat,
had at the age of 3 years of oil palm. The results showed that flumioxazin+ glufosinate, diuron+elufosinate,
indaziflam+glufosinate and glyphosate well controlled narrowleaf weeds (Eleusine indica (L.) Gaertn, Echinochloa
colana (L.) Link and Brachiaria mutica), broadleaf weeds (Praxelis clematidea R.M King & H. Rob.), and nutsedge
(Fimbristylis miliacea (L.) Vahl. and Cyperus brevifolius (Rottb) Hassk). While, ethoxysulfuron+glufosinate well
controlled all weeds above except Cyperus brevifolius (Rottb) Hassk) which could control weeds moderately.
Moreover, these herbicides did not toxic to oil palm. 4) Swamp area, Bacho and Su-ngai Padi district Narathiwat
province, had at the age of 3 years of oil palm. The results showed that pyrazosulfuron+glyphosate and
pendimethalin+glyphosate could control weeds narrowleaf weeds (Paspalum conjugatum P.J.Bergius) and
broadleaf weeds (Rhodomyrtus tomentosa (Aiton) Hassk. While, pendimethalin+glyphosate could control
weeds well for 60 days after application. All herbicides that were used in this study did not toxic to oil palm
or affect to oil palm vyield.

The second research project includes 2 activities: First, study on pests; insects and mites of oil palm
in Thailand. Conducting a survey to collect data once asmonth, 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), Onyctes 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
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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 mU/ plant, fipronil 5 % w/v SC 30 mU/plant,
dinotefuran 10% w/v SL 30 mU/plant, emamectin benzoate 5% WG 30 g¢/plant, emamectin benzoate 1.92%
w/v EC I 50 mU/plant, emamectin benzoate 1.92% w /v EC Il 50 mU/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 ml/plant, emamectin benzoate 1.92% w/v EC Il 50
ml/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 oilpalm 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 5g¢/20l of water, chlorantraniliprole 5.17%SC at 20ml/20l of water, fipronil 5%SC
30ml/20L of water, lufenuron 5% SC 20ml/201 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 1U/mg 80m/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 ocil. The result show that all of
insecticides in both experiments excluding petroleum oil showed high efficacy against oil palm slug caterpillar.

Second, The susceptibilities of different oil palm varieties, hybrid varieties (Suratthani 1, 2, 5, 6, 7, 8, 9,
hybrid varieties A, B, and'C) 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
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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 ¥RNA 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%). 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 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

The third research project 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
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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 results 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 vyields 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 for2.34, 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 100%, respectively. and for 89.3, 73.3, 85.0, 63.3 and

80.0%, respectively, of farmer method.
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The last research project: 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 oil palm 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. 4t 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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o ueamakasunduiiureanuasnslussedlinondn dudunslu 6 fuflunnieny fuenideanie
LINN,

Ranssuil 3 mMIsnszdunandnlnnsiansmuivsnzaussiuguvunane Fusenidoaniioneuuu (Juns
dgvonauiliudinumnaiiunszuauniesduiieneiienginmdn wennasumaluladnudnenin
voafiuilusedugury  Andunislusnsunionduinsnsnsiivgnurdudifunniigalu 5 fafaluirnnia
nzfuoonidoaviensuvy lu 5 yuvu ileliinwnsnsuazyuruliFeushuiuinidowashlulfoaluniswmuinis
wAnLel A snensefunanAnduihiue s swar gl

Ranssuil 4 mafauedorionsSeuinmaiiulssavinmiSoudiuvgeuiidnson wunseusuaangud
FAuNANUGUR Andunislulanrnevedlasanis
Tassnsidsuasiannisniadundrduthdiuguaimuasinasgiu Ussnaude 2 nisvsaes ldud 1) msdis
uarmsUsnduamunmuasngndlewaunssdadund undiniiy uay 2) msvssliununnsundunduiiy
Lﬁaaﬂssﬁﬂmmawqﬂ T,mwﬁ’wLﬁumu%’dmmaqwaznﬁ’]ma‘uﬁ’]ﬁwaamﬂ%’g AN UagHUsENaUNSUUALN Y
néduiifunegosiitunsSeutunsinnsinues Tuiindeyauassuradoyanesdnuazindiusrdumingi
melutssmelneuarszuunamdaiuiurdniiuresiusznsumauaumguasdagasruunsdanisuanme
ANt uTinER nuUANINETRIMASEUARLENYL TN ANTSERMN MBI uNdN UL TN
LLanwazﬂuaqmﬂ%’guasLamj‘uﬁLﬂwmiﬂiﬁﬂﬂ%ﬂiﬂwﬁmﬂasj’mﬁaa 50 wlas Usziliunauazanenenndnuzun
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Heudnwi

Unduiifugneas (Hybrid variety) : gnuawdadi 1 (F1) fiunamnmsnaudiussviteviewsfififugnssuunnsdisdu Taed
nseuRuMsHaNnasLite Tasfumsnanseluduusl

Nigrescens : dnwaigmsuisnguainuenvestathdy : naddiiloaniasududiuns

Virescens : dnwaiznisuisnaudiiuenvomatidy : nafideilegnivdouiuddu

Dura : Undaniifusfings nauifidnuasnzaun

Tenera : Unduthiunfiaues nauiifidnuaenzaiuis

Pisifera : Unduihifuiafidmes nauilufiudn Wunailduldfunisuauinas (Parthenocarpy)

weadd : wadiiugu fegsamiudundy dilsitmusfienansdsundas vieimuilududede visetoirla ede
Wwfauynvlin awnsadisngniinisaiauaadala

allud (Single nucleotide polymorphisms: SNPs) : mmmeﬁhw%mwwmmnmaquﬁuqﬂiim33mﬁwq§nﬁ%3mﬁLﬁm
NANUUANA1YeTIRGLalvAiewuLRe)

ydluidia : mdlutduhsfufAstuln Tasunfvsduiouidsiuluutesfeurisluseud

fuitly : fuilufomavesndlul 9 vesiutrduthtiu fgnsmasuan Ao lunaade x lusiads X Suniluges
vownsludl 9 Tuthduthifueny 1-3 9 videmaludl 17 Tuududueny 4 9 4uld

$ruauluden : Suadlufiduesdusznouvemidluil 9 luhduthiueny 1-3 U vidensludl 17 Tutrduthifueny 4 9
Fuly

Al : enuemvesunusluanlaunduissaasanuemnduil o Tududueny 1-3 9 wiemslud
17 Tuthdanbifueng 4 9 Suly

Snsndme (Sex ratio) : dndruvesinudensnmAlisrosuautenoniiavin aafe 100 Suheiuediiud

ST 41z, : Undanbifuriusgnuaugsnug o

Sruaumilusionus : Sruaunndusesdaiiusosy

YUY : mjumwiﬂi@’ﬂ@ﬂma‘mﬁwﬁuﬁéqﬂmqmi Tu 5 Jwin Useneusie Jwiauasnuy Jwinanauns Jmin
95511 Jmdanwdug uazdmingnas 9w 15 - 30 $18/ng

AdngA : Usnasmenmshulutidinihdudussiugean Smhadulesiduinoimdnuis
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Ui 2 A5n15AHUIU

1.35Msanlun133dy
wnuidegasil 1 FsuiulsiugindinhdunandntniugaionaungaamnssuudssUiiiugyad
Tasamsfi 1 Tasins3ssufulseiugurduthiuiaiunananisiu
Aonssudl 1 Aeuiuuseiugurduiduiofunanantisiy
n1svaaasil 1.1msmasougrauUdiniulasinsuFulgeRus seuft 3

Wn1sauiiunside

hmsdndeniusouazusduihiunnuamunudeiugnssy Aldnvazuaslinanandia uasduse R
nslignuauiioay ndudndonfunewasuiiugiddnuus Aldnunnsgiu (ndividual selection) dnidonlddune
WS 20 fu wagsuusiiug 15 dfu vhmswandussrisurieiuduassuusiiuslnenisduiteasiguas (OxT) lagse
$11u 60 fuay uasiluugnluameaaey erufinduitugnuasengld 3 Yndmnnugn¥hmafudeyanondn
wagllAszvissrUsznouvemzany Yoyansiasyiuln edwtes 4 U vihnsusaiiudnumzgnnas (DxT) Fifsuny

s

NAUTIHATFIUNTARLER NS

1. WUUNS398 1MUHLNISTIARBILUY RCB 4 61 9117w 16 fi/ulasdes Usznouse 60 guas Tagldgnea
a9undonil Wuiugiuieudiou Audl 300 19 agunanmaaesInnIsTATwinLLTUTIL (Analysis of variance)
WATMUTIUTgUANHLANASTENIENEY 19 DMRT (Duncan’s-Multiple Range Test)

2. Sunsumsifiuuuaznstiufindoya

2.1 NMIANYIANYAUZNITRIYHULA

Lﬁ'amqma‘mﬁwﬁu 2 YHudily SadawaraasiasauivlpseUazadimnuisnisves Corley and Breure
(1988) Tngvhmstaniaisiyiulnusasanan S1ua16 fusoutaes fil

1. ity Suindeuduiniueng 2 Wlaglimlui 1 Guiunu ol 1 mnedondulml idlugesad
uazt3adud) Samnunhaaraniuenvedugesdnau 3 ¢ Tngldlufieguszunafnarmwemiddy Auudade
LLaz@mé’qaaﬁmﬂudaaﬁgﬂwm LLazqméj’Jaﬂ'ﬁ Correction factor 0.55

2. avmgnuninsly Gidaidesny 2 U Tagldmdluil 1 YeangeiiBuilugesiilauwnunis (Lowest
rudimentary leaflets) flsUanggavosununidlu (Tip of rachis)

3. udiviiagaunuma Gwinideeny 2 U famnuniis uazamnnmdnvesiuunumanisin Jndidumis
ety Fogaiisuiluden veslauunumidlud 1

4. arugs edusndleany 5 U Tneldmdludl a1 Wuguadiusnineugaaniiufudsiumdondud a1
warludoluinaugenituiu (fx) Swhumisdlud a1 ()

5. Sruaumsluidiin viedesaneiiniduil 1 lulusnuagviderdomnd dudwaumduiidiutuluusazsoud

2.2 MIANYINAHANNEALEN UAZBIAUTYNBUNANER

fdumafuimandn mafuisldtmunsouniafufemn 15 funaearisdetnwiaiios mafudeya
hwinnganean, Suaumany TIUTIUALANLIUTBYAVDIGNANF19Y TudnvasdelUll nandanzansansefusiol
Handanzawansialisiel  Swiunzaesiedusiel  Swuneaneselisiel LLasﬁmﬂﬂmmaLaﬁlamaﬂﬁjmaﬂuLLﬁazﬂ
foyaazauiaus 01g 3-10

2.3 MsAnwesAUsENaUNLany



28

W '

duieghwmraneUiduiniiuanusaanaw/aenug Wunzsanefiauysalundldfiuuamielsainats duay 3-4

q

nzanesel aurazuUasgosdnuiu 10-15 neanesieudasgensiel uivulenzaegnunned (Funaainiinasis 1-
5 1a) FuTwvsaeUauintuiiduiieg et fuRinistuneunswssuding1eniliunuisnisues Ooi (1978)
lnsAnluesidudlagtmin wagldnsvuiunisadniniuiulneds Soxtec FatoyansAusznaunzatenfnu
Usenaumie Auvgaty n1siana (%) dvinuaiade Wisnuenan/ua (%) nea1/wa (%) ielu/ua (%) Ui/
Wienuenuvia (%) Wdu/iddenuenan (%) dlfu/means (%)

= o A 1 1w g ¢ 8w aAny o - a [ [
N15NAaad 1.2 nsfndanwauinugurduuniunliannsnaufeaNan SHEALAANLS

A5n1saliunisae

Woug 20 Aukavudiug 15 suidndeniiieasaguan lavinisnaudieaiomudnuiusunafuulnuiuas

q

sala 1A

Andeniugifnuiondnudniug inzwdaiudanauduiund e idunat 8-12 Weu udnhluugnluwas e

q
v

meugUIduhsuegld 3 Ivdndgn didumaiufeesiuiinandn ssduszneuNanan nmainivlauas
padUsznounzasuasdayadnuarUsEsugBug muuuuuHuTI AT S RugUEITY pgatien 4 U 10w
sedu washnsdndendunenusuazudiusmnaneiusrenasuvesiusunduisiugnuasrumsdnidendmiu
HAnWARTUGaNHaNIIWET (DxP) sialy

1. WM vhnseauiesesiunsuazualtusTldEndaneTusun s Sl setugUdathity soudl

4

3 (Dura Self wag Tenera/Pisifera Self) Ugnaneugneuazateiugisiosurduiruduiudu 200 Audeaieiug

]

o = ¥

fiuft 300 Tsnaununsmnaes Ugnlaglifisfiefnudeyaiuietifieudunes

2. SunsumsRiuuuazntiufindoys

Foyasnunsiadyiivln nandnuazesdusznauvamzate TuiindnwazdseSusdug Wusedu auuuuHuTes
numaassUsuTIRuU STy
nsnaaedil 1.3 MsAnwuazAmdenviswsifusatnn1suaulngs Intercrossing

Bn13anliun1sIdY

1. wuumsivY

msvaaesgosi 1 meldlassnsusulseiug seudt 3

yhmsnaudnuszydevigE s InenguRLg MausunIsAReIUY RCB & 4 51 $1uau 16 Fu/udasden Tng

Idannavasugiond (JwingSeuiieu nan1smaaeinn1siasginunususiu(Analysis of variance) 31As1¢

Wisuiisuanuuangnssginsaneiug 19 DMRT Suunidu 2 ngu

¥ '
& A

- a9l 1 veugUrdunuiannnsnaulagds Intercrossing 3w 15 Wug wui 50 19

[
¢ A o

- it 2 whiugUdahiuiliannisnauiuglags Intercrossing $1uau 20 s Audt 60 13
2. Sunsumsiiiunuuazntiuiindeys
Foyasnunsiasyiivln nandauazesdusznauvemzans TuiindnwaisdseSusdug Wumedu muuuuusuTes
nunpansUFuUsugUdugy
nnReefl 1.4 msnuTadeugnssdiniiiu £ guineensis iionsuuueug
Bn13anliun1sIdy
*qmﬁ 1 (wiasit 1-4)
1. WUUNSATE MUHUNITNAAEY LUU RCB § 4 61 $117u 16 Fusioutamnassdos aullunsufuidgua

ShwdeillewuAugiiveinsuinnisinens wasiuiindoyaaenug Unauundunis 75 aeiug loun aneiudned
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Ifannsuanlagds Top cross way Related cross 391 39 aeus anefusuiildainnisuanlagds Dura self Top
cross Introgression Wag Intercross 59 36 @18Ug fuft 20013

2. Sumsuntsmudiunuuazmstufintaya

1. Ugnduthdutdulagldsssugn 9x9x9 1w

2. UftRmaguasnuuasnduisiunuduugimosuiitounduthiugaeg sonil

nstuinteya

1. nanaavawdededy vnnsiiuisussdaiwinvzas lufuiiiuiies

2. Srunumzanesiofy Tusiuumgmsusiazaafifuien

3. matasaiiuln TadnwaesnegUavass

4. ApsziesrUsvnaungany

ol 2 (wasil 5-6)

Usgnoumengunenugmiues/Mames 1uiu 16 Wug (3 uwiawmnaes tika BRD 034 BRD 045 BRD 061)
fiufisam 110 15 orgundaningiu 9-10 Yuaznguuaiusaléainniswansaes (D-Self $1uau'15 wus (BRD 033) Ugn
Tuieufiuggy 2546 91 11 @refug U 2547 1w 2 aneiug waglutl 2548 91u7u 6 anetiug laevinisugn
aneuguigInaryszan 200 fu SrunuaEY 3,252 du i 14313

°qm7'i 3 (wasit 7-9)

o s ° s

AuasnwvoRugniuesVANEWes) 31U 40 Wug (BRD 122) iufl 64 15 uazusliugnsn 31w 41 fug

]

3 =

(BRD 121 uag 123) Wuil 72 13 uasusdiuggilaainnisuaniuglagds Intercrossing 911w 2 g diuil 100 13

2. Fumpunmsanfiunuuaznsiuiindaya guasnuliiuiemandnamziunlasunsdndenlndusiune

WuguazuiugNon nanug

q

nsnaaasil 1.5 Mamaseuiuindnihdugnnaniiddnenwlunslinanangeasiasinisufulgaiugsoudl 2
Bn13anliun1sIdY
1. uuunsids ndimhdugniauaeiugimmiiildnlasmsuulssiugsoud 2 S sguam s
n&1 quasn uazUgnlnensrikaunsmAneuuy RCB 1 4 91 $1uau 20 du/uasses Tngldgnuaugsiugiond 1
waz3 WuiudSsuiiou - ayduanisvnaasiannnsinszinuwlsusiu(Analysis of variance) isziiUSouiiioy
ANULANANSTEVINEN e UG/ e 19 DMRT

2. JupduMIALENIULaEN1TULTIndaya

1% v

Joyamunasyiulauwsazanan 9 8 AusiauUatay Nandn asRUsENBUTDMEATY UarasAUsEnay

mandl Tufindnwasdszaiugaun Wusiedu suwuuwuresnumeassUsulgeiuguaudsiu

N15NARaLN 1.6 NMsAnwuazAnEanduNaNugUaNUNTuNiNafuFReuazgnddu (Virescens) uil
Wnsaniiunsidy

[

1. d151adunengu Nigeria Calabar Ghana Uag Tanzania Mildnuwarandileniunisiaiondnyusnedn

ho))}

2. a3egnuansenIanguual Deli Dura fiu Pisifera ¥aevangu Nigeria Calabar Ghana @ Tanzania vedsiu
WoNd159991UIU fuag 1 NEaty QuasundLazuAzUgNaUas 91U 50 Audenzaiy Ugnszusdin 4X4 wng e

Urauliinanan nsideuanuardnaresianitiu
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3. asNnguNaNaF eI INNTHANAIDIVBRUINILETINANAATY (WandAngs ) Ny Nigeria Calabar
Ghana ua¢ Tanzania 88198 5 fiu nARWAAGHAN QuadsunauazuazUanamlas 31 20 Aaulategas 3 91
IneAndenandeyagnuanlsuusaiugseudl 1 way 2 Nlinandngs summuesiiudoyanandn wazesrusznouNanin

v '

nsLaseAule wazdnuusseinmuguesiuneidmesn Taganliun1snie auddulaun n1sideniiuil n1sinsey
fiud nswieuianuan n1sugn msldnssudsiidmvun nsujifquasnunduluaundnivinis Jufindeyanis
a2 a a A =~ 2 A a A - 2 v a 4 U | |
Wigdulasudienty 2 U maiiuied Budleeny 3 Tildusiuly thudeyanandnuazesdusenaunandnsoiilosons
oy 4-5 U maiiudegrmeansBudeannsaiunandnliuszanaey 4-5 Uilwiuly duiudegrsanduiifndie
ALfiun1snuinguizarvesunaaes NsAnwluesdfufinig laun msdwnseiesrusenaungaty Usenaume
TUABUNTANTIDEN NSwTeugUnTalnITIATIENIRE Wavasuna
Yumaunsanlivauuaznsiuiindeya

Tayanun1sRsAulaLAazANEN 914U 8 AudawUat NAKAR BIAUTENBUVRWIEAIY kATDIAUTENBUNNY

wil Jufindnuazusydiugdugduneiu muwuuwruresnumeaesUulseiuguduu

fTsle‘U‘iSSUWﬁiﬁ/\lﬁ)ﬂ/‘luﬁq ANALYYI-EA

mju Nigeria Calabar Ghana Tanzania (Pisifera)

Aulnd w, w

R

neaauilulnlnguwe ay9nauUszyInTienug Fnaied-dunn

Deli Dura (vwv) X Pisifera (VW or Vv) Tenera (VW) X Tenera (W)

o

= | 1 I § a a ¥ v
nagevaluininguweonug duaided-duu

Tneng@aTuiana

AREATUGUNALng

Tenera (W)
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fanssuil 2 FWeuSuugsiugurauunsiunlaanuaudiu E guineensis x E. oleifera tivewuggedn

' il
v

nsnaaeLil 2.1 msmaaug]'wz—mmnmswauné’uméuﬁﬁﬁuswdw E.guineensis x E.oleifera 4%
WBn1sAuliun1sIvy
wawiugUdiudwatld £euineensis x Eoleifera OxG (BC2) figudidounduniifugsugionfisewid
2544-2545 24 ANE
wuaedl 1 (071) ﬂgﬂméuﬁwﬁmﬁ'aLﬁauﬂiﬂgmmazwqﬂ%mw W.A. 2550 ﬁﬂuﬁ%’améuﬁwﬂu

fa o s

a919$571 wazAuSiTeesaaug$ond Tnen1smauaunInaeuUY RCB & 10 gueu 3 81 $1uau 20 Fu/ulasdes
flufign 3313
wasfl 2 (072) Ugnunduhifudleeunatan we. 2550 TnBn157UKLIIAABILUY RCB T 12 duas 3 91
S 20 Fu/uasdes fuiiugn 43 13
wasii 3 (073) Ugnugnirduthifudledondmnan wa. 2552 TasnsreukunIsvsaeauuy RCB 8 12 Anay
3 41 $1U3U 16 Fu/ulasdes ﬁuﬁﬂqﬂ 333
HANNINARBIAINNITIATIEVAULUTUTIU (Analysis of variance) BATwMUSHUNBUAINULANANSTENTI AN
Wug/Awan 18 DMRT uardinsienianuduiugseningladesingg (Correlation.and Regression)
2. Sursuntsrudiunuuazmatufindaya
Jayasumsiasyiulaudazanal 31U 8 Audoulastos HANAR 83AUTENBUVR LAY UaTDIAUTENOU
mandl Sufindnunzuseswiugtug Wumedu auuuuuwmresnuaesulssitusunduiiy
n1suaaasil 2.2 MavadeugdnANAINIHANNEUUNSNTSUTENIY E.guineensis x E.oleifera %l 3
WMsAiunide
- findendfureingy BC2 AiTidnuaisgniniesif uaundungu £ euineensis ManyuziAy nandngs flanu
guiudn dhdusonzategs adaguan 52 a1efug Wefundt quasny kardgnlnenTTauALNARBILUY RCB §
3 61 S 20 Fu/idasdes Tagldgnuatifudasivgiond uay 7 WuiudiuToudley fufivgn 150 13
- NANTINAABINNNNTIATIEAULYTUTIU (Analysis of variance) AATIEMUIIUTEUAMULANAIITENING

aneiug/aran 19 DMRT wayliasmgiiniddiiusseninaladesingg (comelation and regression )

v
[ [J

Yumaun1sanlivauuaznIsiuiindoya

Poyasunsiasaiiulausazenan 911U 8 Audoulas nandn 3AUTENUYDIMEANY UALDIAUTENBUNY
il TuiindnungUszsniugaundusedu m:uufuuLmumamumaaqﬁuﬂgaﬁuﬁjﬂwa‘mﬂfwﬁu
n1naasii 2.3 maSeufisuiugunduiisiuyia Elaeis oleifera

A5n1saiiunisade

'3

- Anwnduiduie £ olejfera inudoyaninnauuszuinsulatsiusin 4 guay uavgnuay 1 aewug

]

A5RERULaUgNNEN13IUKUNNTMAGRILUL RCB & 3 91 91u7U 16 dw/uwlasgay fiufivgn 10 13
- HANMIVARBIINMTIATIEVIAULUTUTIU (Analysis of variance) IiATIzrilUTEUTIBUANLLANGTITENIN

aneiug/ana 19 DMRT wagliasgvianuduiusseninaadesineg (Correlation and Regression)

[
[ [

Yumaun1sanlivauuaznsiuindeya

£ v o

ToyanuNIsasiuln Kandn BeRUsENEUYRMEATY UarasAUsEnaumaall AudugIvIngl W a1y

3

v
o v o

Tu 970 Y2AINLATABDN NTABWATNA AIUASIINGT WU TASINITAWATITILES 9RTINISANEUT N15TNUINTISITUATN
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Unlu Usanaunlu wagaaslsflad SuiindnwauUss Siugdun Wusedu smauuuuiuvssnumaasalulseiug
Undutaiu

1. Msfnwianwaznsiasyule

Lﬁamqméuﬁ’lﬂu 2 Yfuduld Sndnvarnsiasyiulnsieglaradiniuiinisves Corley and Breure
(1988) Ingymyinnisiassyiiulausiasenas 9uiu 8 fusiauUasta

2. MIFnwIHANGRNZAEEN UarasAUIENBUNAKEN

sdunsifiuienandn naiuioildtmunseumaiuiemn 15 fursonadegseides nafutoya
thndnngansan, Suaungas nuTukesddoyavesdnauingg ludnvuedolul nandanzansandedusded
Kananvzawanrolinel HanAmnyapanazauRaud 01y 4-8 T Srununzanesedusied Sruaumzmesielired S1umu
yyanpazauRaoy 4-8 U uasimdnvzansiadsvesualuusiazd

3. M3AnwIvAUTENOUNEA1Y ALTUILIBNI5Yes Ooi (1978)

4. Yoyadugnuive a1du Tu 570 Jenenuazaen ngatelagka nn1sindnuaeauazTuindnuuy 419
JEEYMIAUNUG UagHRIUINTVOINL BN INALLNET

5. Yayadiadl

v
=) o ' o o o

- USunauwalsiiu nswseudingnaintiy dnaurautndulutaunn 2 s iedudueulavlaa annduiiuna

a

Unduthdy thisuildlulediigamad 100 esmwadva antiegdluRnssiuelsity dahdu 0.1 nsu 19
Hexane U§uuSinasidu 25 fiaddns wazthdegdluinfuiedes Spectophotometer finueniadu 446 wiluwns

~aeRdsznaunsaleiy mswdeuisuity (FAME) A u33es PORIM 4afaog1atingiu 100-250 me aslu
Boiling flask tfx NaOH 4 ml wenlmdniuuaidly reflux Usgunad 5-10 wnil 1@n Boron trifluoride 5 ml #1u
Condenser aslu Boiling flask wa2 reflux AaUszune 2 Uadl LAu n-Heptane 2.5 ml {11 Condenser aslu Boiling
flask W& reflux faUszanas 1 undt ¥ Boiling flask 88n21n Condenser t1aneiisl3lansazansnendu AAFI9E7
Fruvuiivendu lufunazihasdluwiasetnmwinm ¢ ml antudia Sodiumthiosulphate anhydrous titeanAauge
fusglushogdlindoiiios FAME 1 FAME [UTns1esisheieladiianeitiinasinuazats (GO

- Bunanaslsilad daluaunaiiuil 2 msraauiians swan 4 $1/f0g1e (Bendunmisluiifidnsaiu
Aadeiirunlld) thiegluiivuasdonudluutansiail DMF ieafnraslsiladuiu 36 $9lus mntuthansiiara
19’1’6{&ﬂénvl,ﬂ’“g’mﬂ'wmifﬂmnﬁuumﬁﬁmmmmmﬁu 647 wluns waz 664 uTluUAg FEIA3es Spectophotometer
thendildmunuiinaraslsiiadie aaolsiladd wasUinunaslsiiads

6. deyaaiTiven wneduRTdnuuresdUszneumMaaliuasHaNdngs

- \dunouaueisiaua (Light response curve)ingiaiosindnsdunsizsiuasssuuida u LI6400-40 3uin
Tnglvilulasuuadasan 2,000 pmolPPFm?s™ uavanadnua1siu mAmsineasudazia (alpha, theta, Py, Ry 48
P.,0 Tuaun1s Non-rectangular hyperbolar Wag@1uaad Light Saturation Point (Is) wag Light compensation point
(Ic)

- gawaweaiusulasenlas (CO, compensation point) wagAthlnawaleflad (sm) feiadesindn
dupsgsinasszuuda Ju LI6400-40 USuszaumuduuasnsii 1,100 umolPPFm %! Sufalasusuamuiduduaes

AsvaulneenluanaulufisyauasiulaeuaIn 400 9uds 0 pmolCo,mol™

a P awv o v ¢ ¢ 3 o dawo o A 4 o = =
NANTIUN 3 ’3QﬂﬂsuﬂgﬂwuqmaSJmaJumlﬂﬂEJmWLwa‘UinuwuwL‘Iﬂmzaumﬂﬁlz’maaﬂLammua

N15NARaLN 3.1 NMAsRUARANUIANUNNIUIATINITUTUUTIRLS Seun 3 eugnluuiwinzaunanziusanileavile
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WBn13Auliun1sIvY

yhnsfndenitusrenaritusuindihifunnuassusmdeiugnssufifiusy wusnunds Alidnuusuas
Ioinananiia (Family selection) Mniudnidondunouasiaiusiddnuasldmunnigu vnaudussrinsiune
wuguazdumiiulaensduiiloainsaue (DxT)

thudaiusanay inzdusundudodifunm s-12 Weu udmiluvgnluulameaou dewugurduriy
anwawegld 3 Indanndgn vinsiiudeyanandnuaziessesdUsznauvemeats deyanisiasayivln egeiley
43 yhmsuszifiudnuazgnuay (DxT) AiflsunuinueBnasgIuMsdndensiug

1. WM MaeuMIAABsIUY RCB 51 4 91 $1uu 16 Fu/asdes Usenoudielo duan Tneld
gnuangs gl WuiudilSeudieu  nan1svnaenInmsingIziauwlsusiu (Analysis of variance) 3aseH
Wiguieuanuuaneeseninegnas 19 DMRT

2. Sunsumsidiuuuasnstiufindoya

2.1 Msfnwanwazn1asyiulenuisnises Corley and Breure (1988) lsvinnsianisiaseiulauaay
ANE 91U 16 AusislUadges

2.2 MIFNWIHAREANZAEAR UaroIAUTTNBUNAHER

sdunmsifiuiieanandn nsiuiolldimunseumsifuiemn s fussoniadogdeies nsfutoya
dwiinngaean, S1uungats Tavsmkazdudeyatesgnauseg Tudnvaedelud nandenzarsanderusiod
wanAnnzatganselinel Suaunzaesodiusel S1urungaiereldned uaztvinnraeindsvegualuusiay
foyaazausaus 01g 3-10

2.3 M3finwresdusznoungany anliunuisnisves Ooi (1978)
nsvaaasi 3.2 MadadenusiiusuaswausUnduhiuiifdnenmlunsuangnasunuasugnluiuiivunzeas

mangiueanideumile

WBn13Anliun1sIvY

wuasil 1 AnLdondusifusiivss MRusmumuuazude 9nlasansuiuuseiug soufl 2 S1uau 3 aeviug
WEfund quasn uasUgnlasnITIMAUNTTIAAEILUY RCB 5 3 91 $117u 10 Fu/iasdes Tneldgnuaugstugs
il iuiufioudleu dsenaudne nssaided

N3TAET 1 anesiudmneian D75

N335 2 anesiuduaneian D78

N3TART 3 Aawugveiay D84

n3AET 4 udgnuangsnugond 1

N3N 5 Husgnuangsugondl 2

wuasii 2 Aadendurieiudiifiuss iaiugnumumuazuds :nlassnsusudgeius seudl 2 $1unu 4 aeriug
wnefund guainu wardgnlnenTsausLNIMAaBIUY RCB 1 3 91 $1uu 100 du/utases Tngldgnuangsiugs
511 uiugiuSeudieuliun aeugl09/307T Self anewug 106/238T Self anewug 159/398T x159/379P uaz @1e
g 139/180T x139/212P

A7UNaN1IVAR0INNNTIATIEVANNMUTUTIU (Analysis of variance) wardATIziUTeuLisuAULANGNg

JENINEUNUG
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2. Fuppun1salinaulasmstiuiindaya  Jeyaniun1siasaliuln nandnuariinsiziesnusenaured

vrane Tufindnuaizusydiugous iWusesu suwuuwiuresunaassdfulsaiuguidungu

fanssud 4 n1sAdewalulagdanininenisuSuusanugurauungdu
o K & A ¢ 8w o ¢ Ao % a
n1snAaRs 4.1 Msfnwnawizidealagsunduundiunusanuauniidnenmnislinanangs

A5n1saliunisae

o

1. Andendulrdumhiugnrangsnugionll 7 8 uargnuaunduiiidnenmnislinaningauasidnuaisaiau
wanhIuduimeideailelde

2. Anwmstniueadanafesudiuuiauniu vuemnsans MS iy picloram 1udu 0 1.5 2.0 uag 2.5

a a o 1 a

fadnSusiedns 0mnsans N6 7Liu dicamba way 2,4-D 1Wudu 0 1.0 way 2.0 un./a. Tauiunsaueanesdaidudy 200

¢ o

fiadnsusiodng dmaglasadudu 3 Wosidus figumall 28+0.5 ewrwaided 1UNUNTNAABIMUY Completely

9 Y

Randomized Design (CRD) 91171 10 91
3. Anwinstnminduuiloniiaunadanadewaadauuemsgns MS M dicamba uae 2,4-D 1iudu 0 1.0

wag 2.0 Un./a. 81MNTaNs N6 7iu dicamba wag 2,4-D Wt 0 1.0 uag 2.0 up/a.5audunsaweanesdaidudu 200

s o

fiadnsusioding Uimnaglasadudu 3 Wesidud figumall 28+0.5 esrwal@ed AMNUNTNARBILUY Completely

9 Y

Randomized Design (CRD) 31434 10 i

4. Anwnsasguedeuniinduuile 3’1ﬂL?:ENLSM‘U%IEJLﬁ]ﬁﬂLLﬂaﬁaUumﬁmiﬁjﬁli MS sty hena sorbital
Wity 0.1 0.2 way 0.3 115 wagemsgns N6 ffiy 2,4-D 0.1 wn/a g2y putrescine 0.16 n./a. Casein amino
acid 0.5 n./a. kazNnu (activated charcoal) 2 n./a. M9UNUN1TNAABILUU Completely Randomized Design (CRD)
1 10 91

5. dmimafingn Tnenadsssemndnidudidndilduuemnsgns Ms sy daaglasadutu 0.2 Tuans
TNUKLMTVIAABILUY CRD 1121 10 91

Suspunsaiiunuuasnistuiindaya

L= a

1. Junnvfiakaziindnimads

L=

Juiniesidudnisiiaduuslenianaada

o =2

Tuinn1saiivesgannlwufneuUsle

o

2
3
4. JufinszeziauasiUasidudnisiingin
5

ATIEANANISNAADS AUBUUNUNIIADA
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nnRaadl 4.2 mfnwugnesuvaaterusrduidiulussaufiue

WMsAiunIdY

1. Aurudeyadfuudludueyintuedu GA20ox2 uas GAl senuuulnswesilewisnZunasdu GA20ox-2 uay GA

2. affmmSuetrdinintu £ guineensis, E. oleifera waggnuaudualiidsening £. guineensis Way E. oleifera

3. gonuuy wazdndentnawesilitunaufiduednmuiignfemahdidniasliita waeldlnswesidndeon
IfaSuafiduedneds

4. SruduRugNTsN karinswWIsufiguaeduluaninnd 2 ¥a (Multiple Alignment) \edasgaiv
suwnusatiud Tudiueysnyuesdu GA200x-2 uag GAl

5. JinTginauazeenuuulnsmeidunzuazaseuaquawualuiumis SNP ludauoyindvesdu GA200
x-2 Wag GAl

¥

Sumpunsdiiuauuaznstuiindeya

aﬁ’mﬁL5uLaﬁ]ﬂﬂiuﬂwéuﬁwﬁumné’fuﬁqwﬂa E. guineensis uazgatn E. oleifera lngihluinunalviazidendie
lulasiauman WWiuaisazats CTAB buffer U3ua 800 Tulasans Usviaansnegneil 60 ssmmaidoa ua 30 wifl
uér3aiunaslswesuyTuna 700 lulasdns Juwdsaiinis 12,000 seugewndl gaansazaneladuuulanaonlvel
ud3smnaznauduweselolalnamuen dunzneudidue 2 alieusanosed 70% 1wzneudidueiidlilis
ud3aazanenzneufliuese TE buffer iudnuiliigumall -20 ssmmaldon

dududoyadiuiualudiuoyintuesdu GA200x-2 uag GAl lufiluidssngiudeya NCBI tidioyadduiua
druou¥nveiu GA200x-2 wag GAl wnoonuuulnsie et GA200x-2 way GAl vlwsiediildumii
UfFsenTigens TneldRiSuowifuivesndinhiiu £ guineensis wa E. oleifera wazgnuaudwaddsenin £
cuineensis waz E. oleffera msideunananfizonsfilamensinadniaslida dndenlnswesiliduuauidue
Tnauiigeunatafiueremuauiuedimaisrnmameainfiduennes  mniuiddnawoideiulumaia
Frunuiduednaddngldmsueiataldmneadudidueulfuilumeahigers Wemdwuivaludmeyindvesdu
GA200x-2 uay GAl luunduthifl sints3suiievaneawuudinnnd 2 A (multiple alignment) LiaAATIL8IM
fuvsaliud Tudiusydnsvesdu, GA200x-2 uaz GAl Tinsizvinaiild udidseenuuulnsesisimzuasasoungu
anauLualusiuris SNP Tudteusntvesdu GA200x-2 way GAl

nstufinteya

L8 ir0g19UN AN NIy

N

. Yunauazaunmidueiaiale

W

- wsiwe$ gamgll uaznanildlunisiniidens wasunudiduledils
4. svuvaludueyintueadu GA20ox-2 waw GAl Tuthduniiiu
n1naasii 4.3 mafnwussssansTuanafiduiusiudnuasAnauuu Virescens Tuthdaniisiu
Bn13anliun1sIdy
1. msafafiduennluhduhfuudasiuganidenusurduitululssvnse inadudideuaskagna
du (Virescens) mjm Calabar tag Tanzania %ﬂﬁmﬂmsmaamﬁmﬁu LLUU conventional IuLLiJaqmaaqmﬂQué%%’a
Unduthiugsegiond suiBues Agrawal wazemiz (1992) dslinsdnulasdntiosdsiife dilusouvesunduhiiu o.
1 n5u valulnsandourululasiumalliunsaziBen 1@y Extraction buffer [50 mM Tris HCL pH 8.0, 1% (W/V) N-

Cetyl-N,N,N-trimethyl-ammonium bromide (CTAB), 50mM Na2EDTA tag 0.7 M NaCl] 47u7u 700 ml waglha 2-
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mercaptoethanol d1uan 3ul wanlidnfu nfuiludafionmnf 60°C u 30 wit wwewaeann 10 wid a1ndy
L@ Chloroform:isoamyl alcohol (24:1) 700 pl wauansavatsluvasalmdnnulagisnaunasaluuiuszuim 5-10
W udnhlutusies 10,000 seuseuit uIu 5 Wil @mﬁﬂadmuu 500l Ténasn microtube ud NTLRY 3 M
Sodium acetate 50 pl wa Isopropanol 300 ul masflidnAuung udahluudliuuiuds 30 wit Sailddunied
12,000 50URBUNT U 10 U7 ntnlafs ayneufiduvasndefisue antudemznou Mdule 2 Afedae 70%
waanegad 500 pl Uaselvingnoudiduiaui ntuazarenynoulduedae TE (1 mM Na2EDTA, 10 mM Tris-HCL
pH8.0) $1u7u 50 pl thiduedldinyTunnuazaanmAiduleseiaies Spectrophotometer

2. Mwefln Amplified Fragment Length Polymorphisms (AFLP) tiiadiu DNA markers tagldi8n1sves
Vos uavaniy (1995) Amdenlnsiwed deil

2.1 M3fnLdienAves AFLP Primer combinations AnkUaem1aiEn1sves wiesnil uazame (2547) Ying et
al. (2007)

2.1.1 dndduemeteulasidndniz ( EcoRrl wag Msel )LLasL%awiaﬁt.ﬁut.aﬁgﬂﬁm@ha EcoRl adapters oy
Msel adapters Ingyifidueveshduiduiniugay 250 ng wdndeeulusldns g ECORI uay Msel o8has 2.5
Unit Tuufiisensian 10 pl

2.1.2 ¥ Preselective amplification diesiinuSunafisue gy isea PCR fe Preselective Primer 14
Preselective primer i EcoRl + A uag EcoRl + C mglusnitaouled

213 9t Selective DNA amplification Tnaievamduiean PCR Product Tudu Preselective
amplification 83 20 Wi ¥1UA381 Selective amplification Tndldlnswesiiigwuualunsindonifiutuiivane 3
Primer combination 5¥win3 EcoRl +3 Nucleotide /Msel fathmelufipsanudarew) shmsiiudsunamduedaoms
%1 PCR 8nads aantuni1 PCR product Tuenvunavesidue fenmsvieadianlasinida

2.2 msdavhanefinsimsuevesdiiilaginaia AFLP

thwaves Primer combination’filalagasianaainde 2.1 a1 10 ¢ iedmiaefiant Mduevesiugurdu
vstu

2.3 AinsgvinarUszananasnatefissimduelunguuszansidaidon
Aanssudi 5 msuﬁ&mLﬁﬂuﬁus:ma‘uﬁﬂﬁuﬁ“lﬁmnmsl,wm,ﬁymLﬁaL?iaLLazgﬂNau%'ﬂwﬁﬁluﬁuﬁ@m61
MsnAaasd 5.1 ﬁnmﬁnamwﬁuﬁfmﬁuﬁﬂﬁuﬁ‘lﬁmnn’mwmﬁyﬂmﬁaL?jaLLazgnwam’i'lmﬁﬂ
Usenausie 4 wuag

v
o LY L4 4

wUaefl 1 Anyrdnenarwdraudiduanuaunusatsussimanlaainnisiwigiasatiatgaluinuiinie

3y !
Aziueanileunile
1. 38aulunsidy
Fufiunsugninaeusundriusinsssmaildanmamzdsniofodonweu wa 2551 uasqua
Snwnaudelagtu 91au 7 areiug ldun Wug Eagle Emerald Tornado Aztega Nemo Titan Uarg3nugssiil 2

Fuau 10 15 liflununismeaes Ygndulrduniduleeldssezugn 7.5x7.5x7.5 was wazdfiRnisguasnuiudasdy

v
o w v 6 o

WnuiusgnuaumuAiwuzdvesaudideUdunTugsug S
2. tunaunsaniiunulaznisiuiindaya
1. Juiindayauaglinseianuaeninienmvesiulgnioun1snnaes

2. Yuiindayanislinandann 9 2 dUam
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3. quiiuhegnamzaetnduiiulessinesidusittunn 4 6 Weu
4. Juiindeyanuaniniinaes uazaniesing1n1sinyns
wasdt 2 Anwndneamundutnfugnasuiusisssmaildangnusudsialutuiiniang fusanideaniie
1. 3aliun19ide

TNUNUNNTVABIMUU RCB TdduUduhdugnrauiugsaseing 1 7 ns3uds 5 91 fie

N33375% 1 Compact x Nigeria N335375% 4 Tanzania x Ekona
N35U357 2 Compact x Ekona N531757 5 Bamenda x Ekona
N333175% 3 Compact x Ghana N335175% 6 Ekona Short

nsaudsi 7 Undnhifuiudgnmauasug ot 2
sufiufignitonun 40 13 Ugnduunduthiiulneldsvesuan 7.5¢7.5x7.5 wns uardinisquasnuiudas
Uhduhifuiuggnuaumuiuuzivesgusitenrduthiuaneg soni
2. Sunsumsifiuuuaznstiufindoya
1. Tufintoyauagiiasigidnumenanmenmyesiulgniounisvnaed
2. Yuitndayanislvinandann 9 2 dUami
3. quiiuhegnamzmetrduiuliessinesidusitiunn 9.61Feu
4. Yuitndeyasuaniniinges wazanieningin1sinens
wlasdt 3 Anwdneamiugiiduiduiilfangnuanduvisnnniamsieaiadeluiiuiinnald
1. 3Aulun1339Y
TNUKLMIVIAABSLUY RCB 3 3 61 liusundutdugnuaudamiinanenius Compact palm venesifugannnis
wneidsnidodediuim 8 aewud 1 8 nsaads il
1 Eagle 3 Titan 5Nemo 7 Eagle
2 Aztega 4 Emerald 6 Tornado 8 Aztega
Ugnsutdaniitilngldsevian 7.5¢7 5x7.5 wes wazdoRnisguainuuiasidiinsunusuusiives
Auiifoundutndugaug ot
2. Sunsumsiidiusiuuazniuiindoys
1. Gufintoyalaydiasignanumugn1anenmyesiulgnioun1maaes
2. Suiindayan1slvinandann 9 2 dUam
3. guiiviegmzaiduthiuluienesimesiduiinunn 1 6 Weu
4. Juiintoyanuan1niindey wazenleninginisinens
wasii 4 Anwidnenwiugirdiniduiildangnuaudueinluiuiiniald
1. 3anilun1side
MUNLUMIMIARBIUY RCB T 3 91 Mugundnifugnuasdruriinanesitug Compact palm. veneiugan
e 16 anewug wail
1 Compacta x Ekona cod 15357 9 Compacta x Ekona Cod 16025
2 Bamenda x Ekona Co4 18885 10 Compacta x Ekona Cod 16798
3 Bamenda x Ekona Cod4 18327 11 Compacta x Ekona Cod 16026
4

Bamenda x Ekona Co4 18942 12 Tanzania x Ekona Co4 16289
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5 Ekona x Short Co4d 23887 13 Compact x Ghana Co4 15782
6 Ekona x Short Cod 23890 14 Compact x Ghana Co4 16796
7 Ekona x Short Cod 10940 15 Tanzania x Ekona Cod 15226

8 Compacta x Ekona Co4 15141 16 Compacta x Nigeria Cod 20227
Ugnaudauddiulagldszevdgn 7.5¢7.5x7.5 wns wardfuansguadnuiiashdudifiumuduugiivesdudive
Uranindugugssnd

2. JupumsAniunukaznsiuiindaya
1. Juiindeyauag AT gnanvaen uNenMYesAulgniaun1sNaAaes
2. Juiinteyanislinananyn 9 2 dUan
= VA s 3w a < s 2 % o =
3. quinusegrameangdinhdululiasginidesigumitunn 9 6 1oy

4. Juiindeyanuaniniinae uazaniesing1n1sinyns

Tasensii 2 Tasamaisouasimunmalulagdanmundurinaiu
n1suaaas 1.1 manzidsaileidelrduihiuiusgnusuiitidneniwnslinanange
aunsal
1. fudndusouthduisiugnuandiddnenmlumslitondng
2. @15LATA 9 ﬁiﬂumnm?ammmigm Murashige and'Skoog (MS) ﬁwmazﬂma
3. @13MIVANNISATYRULANYNAuoaNTY
0. sradidmiuldenie
5. gunsaluazaTesiionenmansildlutestfifmansidsuiode Wy Audu feide amumzdss 1ae
wneides
6. fouuvia wiieflintlo uasdiiu wieed 2uay 4 fuvmia wEestn pH

NS

D

Sunouii 1 msdniuaada

TUNUNITNAABIUY Completely Randomized Design (CRD) Uﬁzﬂauﬁ’saqmsmmiﬁi%ém%’umi
NsRssTudILs Y 26 N331389 8z 10 g et

N354357 16,895 MS 59U Picloram mmidudiu 0.1 0.5 1.0 1.5 2.0 uay 2.5 fladnsu/ans

N531357 7412 g5 MS $2uu Dicamba P sidirtiu 0.1 05 1.0 15 2.0 waw 25 faandi/ans

n5957 13-18 g3 N6 32U Picloram Ansudiad 0.1 05 1.0 15 20 uaw 25 fadn3u/ans

n531357 19-24 a3 N6 $2fU Dicamba At 0.1 05 1.0 15 2.0 way 25 fadndi/ans

dndonsutduihifugnuaniifidnenwmslinanangeudathludounensntofeasledeylaosane
Tsviddudu 20 Wosidud Wunan 20 widl anthudreheihnduilendesiuam 3 ads udaeluseuuduhiiliivug
5x5 fadiuns waxLﬁyﬁmuummiqmmm MuNs5IEARMun Samdumsiiunsaueanasdadudu 200 fadnfu/ans
ihaaglasa 3 Wediiud Gelrite 0.3 Wafidus pH 5.7 inuidesilgnmandl 28405 ssrivaiiya

nstudindaya Tuiinsllauaziesidudnisiinuweada
sunaudl 2 msdnihnsinsuuiloniaunads

TURNUNITNAABILUY Completely Randomized Design (CRD) Uizﬂa‘uﬁaaqmsmmiﬁi%ﬁm%mi

v
v

WNZLEENTIUIU 9 N5UTDY Az 10 9 el
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n351339 1 gns MS $2uAU Dicamba Adadudu 1.0 un/a.

NITIFT 2 gas MS Sy Dicamba prwidudu 2.0 un./a.

550337 3 gns MS 53U 2,4-D Anudiudu 1.0 un./a.

N353 4 gms MS Sy 2,4-D Ansdiudu 2.0 un/a.

n331359 5 M3 N6 $2uAU Dicamba At 1.0 un/a.

n351359 6 M3 N6 $2uAU Dicamba At 2.0 1 /a.

NI 7 gas N6 Sauiu 2,4-D mrndudu 1.0 un/a.

550337 8 gns N6 $3uAU 2,4-D Aandudu 2.0 un/a.

n35A57 9 gms MS AusiAnansmUANASITaAUle

ihuduuaadaudnisuildnnduneud 1 Tuwiasiusuimsdewuomsgasingg munssdsidmue
Swfumsiunsaueanestadutu 200 fadniu/ans dinaglasa 3 Wosidud Gelite 0.3 iWosifus pH 5.7 ineideos
Tigaungil 28+0.5 ssmwaLdoa

nstufindeya Juiinesidudnsinduuilendaweada
Funoudl 3 nstnihnsialeundnduuile

29UHUN15NAADILUY Completely Randomized Design (CRD).U3easUsI8gnse1msildd1viunis
WNZLEBIEIUL 5 N33R A 10 91 &al

n33u337 1 gos MS $auiu thama sorbital rsidadu’o.1 Tans

n33u357 2 gos MS Sauiu thama sorbital esidud 0.2 Tuans

n331387 3 gn3 MS $2udu thana sorbital At 0.3 Tuans

ns5uAsR 4 gns N6 SV 2,4-D Aty 0.1 /4.

n35A7 5 gms MS AusAnansaTUANAISLIRaAUle

thiduuiTendiaunadaiiliandtnoudi 3 vesdunisuusasiug mmmé‘ymuummsqmﬁi’m MUNTINTF
fifnuasiuiiu putrescine 0.16'N/4. casein‘amino acid 0.5 n./a. Wagkau (activated charcoal) 2 n./a. Gelrite
0.3 Woskdud pH 5.7 mzidesiigamgl 28+0.5 osruuaidoa

nstufindaya duiinnisiaunvessenainlsnfnduuile
sraziIaaiiuay: aatal 2559 - Suau 2564
sauiisnifiueu guitienidininsugug ot

nsMeaeg 1.2 MsAneugnssuvesdenugurduiniulussiuiidue

o =]

eGENT
Weonwguraungiu (Elaeis guineensis) veiaudiduurauintugsnugsond
=
#15.A3
- gseiivlglunsanamdue
a o U o a & a
- aswaddnsurindantaslns s
- @salidusulevin PCR (Polymerase Chain Reaction: PCR) 913l wag Real-time PCR
- @saldrsunisaia i ueanuea
aunsal

- gunsainldlunsarinfieiduie
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- gunsaifildlumsididnlaslnEdea

- gunsaliildlumsarinfdueuazyih PCR 113lU uay Real-time PCR

- gunsaliildlumsaiafdueanniaa
ad
/g
n1snsasauntsiasunlasiianalalnalumunisddguudunluauanunuinga ludanugnssudrduninduvas
AudAeuauTug Ty ol

Y 1 ¢ T o

1 mafiudregslutidungiy

ivshegsluduurduiiulduinsiuede £ suineensis Uszlangsn wiues warfidmenanussunside
Wugauiy a wassiuTweiugUnanndu vesrudiTeunaunduanugssid

2 MafaRduLe

v ¥

anaaduleandegrsluUdudiu lneldisn1sdnulasunain Doyle uay Doyle (1990) feil 1nSau

d1vazangUines 2xCTAB (2% (w/v) Hexadecyl trimethyl-ammonium bromide, 4.4:M NaCl, 50mM Na2 EDTA,

[

100 mM Tris-HCL (pH 8.0) Tnetfiu B-mercaptoethanal 1iudu 0.2 1Wesidud asludimeosnounisanafoue 1

v

Feghsludrdudtushndnanuszana 200 fadnsu dalimdududn 9 uarmelnsgdiaziBeaniouiululasiauman

nnaganunazeaLdldnasnlulasiunsiiduuie 2 1a88ns Wudisazatetvies CTAB USuins 800 Tulasans

a

naulind iy Ingldiniosvdn dildiniigaumall 60 ssrwadea 1ukal 30 wil lnendunaenluunn 15 wid i

Y

Aaplsvesy : lolueliauaanesea (Chloroform : Isoamylkalcohol = 24:1) USums 700 lulasans naua1sazanglu
waanalaedsndunasnluunyszuia 200 Ase drlddmmissnIesnnuss 12,000 seuseunil Wuiian 10 widl g
arsazaneladiuuulsunns 500-700 lulasans lavasalulasdunsiiduuin 1.5 Tadans wulalelnsniueausunnsg
700 lalasans wadliddulaenisndunasaluuun 9 thlutdumiesinnusa 12,000 seuseui Wuan 5 uii w
| L v a @ A vy a s v v s 2 & & Y o y = ~
A1582a78dUUUNY A19RENaUMAULeN IR 8LaTakaanaaadidudy 70 Wasidud 2 asa walrtlutumisaie

ANANOUTIAIIEY 12,000 sausewd uan 1 wil mefidilifduewiiioumgiiies azaranznoufiduese TE

U

a

buffer (Tris-HCL 1 M (pH 8.0), Na,EDTA 0.25 M) USu1ss 100 lulasans LﬁuaLé‘maﬁaﬁ’mlé’Hﬁqmmu -20 94A7

U

waldea wWslultausely

3 MInsIvdUANAWLATUSINAIRBue Tl alR
nsasndeuUiinauazaunnilulnfdueiiadnld lneTarnisganduuasiitaman 260 wiluuns fag
a ° ' & A Y o & a a g ° o e o | a a
W33 Spectrophotometer AWINANTIANAULaTIlANduNTuUSIARAUe wagvinstuiinamiieg1diuiing
WuwelnensvhdianinslniTavuiuesnilsadudu 1 Wesidud meousundouluih 100 Tad luansazane TAE (Tris
Base, Glacial acetic acid, Na,EDTA 0.5 M (pH 8.0) tJutian 30 u1il feunaumduenieiesifedlusiun nsiageunas
Juiinamnelduassanitlilewas

4 N15%1 Real-time PCR
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Fenadluinfidueiinsutiinawdadae TE buffer Iilanududy 10 uluniudelulasing Wieldduidu
luifasilun139h Realtime PCR shglnsiwesuasinsuiisnmizsensidsuudasiondlolns (SNP) fishumissing 4 4
Fuvitls fall
sq(m?'i Uwsweduazinsufistmnzsenisiasuulasindlelnsiisumia SNP,, Buruiidhndlolvadu C Budeeiiieg
Tolnadu T

Twswesiduil 1 Forward primer: 5~ AGCCGGCAGGTCACTTTC -3’

Twsiuesidudl 2 Reverse primer: 5'- GGAGAAGACAATAAGGGCAACCT -3’

Tnsusdudl 1 Hybridization probe (C): VIC-5"- CATTTCGGCGTTTGCA -Q-(MQB)-3’

Tnsuiduii 2 Hybridization probe (A): FAM-5"- CATTTCGGCCTTTGCA -Q-(MQB)-3’

ﬂ;m?i 2 Tnswesuarlnsuiisumzse SNP isumis SNPy

Twsiuesidudl 1 Forward primer: 5’- GCCGGCAGGTCACTTTCT -3’

Tnswesiduil 2 Reverse primer: 5’- GGAGAAGACAATAAGGGCAACCT -3’

Tnsuidudl 1 Hybridization probe (A): VIC-5"- AMATGGACTGCTGAAGAA-Q-(MQB)-3’

Tnsuidudl 2 Hybridization probe (T): FAM-5’- TGGACTGCCGAAGAA-Q-(MQB)-3’
¥af 3 Insiweduazlnsuiisumizsio SNP Asumis SNP.,,,

Twswesiduil 1 Forward primer: 5'- GCCGGCAGGTCACTTTCT 23’

Twsiuesidudl 2 Reverse primer: 5'- GGAGAAGACAATAAGGGCAACCT -3’

Tnsuidudl 1 Hybridization probe (C): VIC-5"- CAACTCATAAGCTTTCTTC -Q-(MQB)-3’

Tnsusduit 2 Hybridization probe (A): FAM-5’- CTCATAAGCATTCTTC -Q-(MQB)-3’
ﬂqm‘ﬁ' 4 Inswesuasinsuiisnmzsio SNP fisumis SNP .

Twswesiduil 1 Forward primer: 5 - GCCGGCAGGTCACTTTCT -3’

Twsiesidudl 2 Reverse primef: 5’- CCGGCTGGAGAAGACAATAAGG -3’

Tnsusduit 1 Hybridization probe (€) VIC-5"- CTTTGTGATGCTGAGGTT -Q-(MQB)-3’

Tnsusduit 2 Hybridization probe (A): FAM-5"- CTTTGTGATGATGAGGTT -Q-(MQB)-3’

UgRsedesmeUsanssn 20 lulasdns Usenaurme 2xTag Man® Genotyping master mix 10
lalasans 20x Assay primer and probe 1 lulasans Adweuaifuidudy 50 unlunsu/lulasdns Ysunw 1 lulasans
1hndu 8 lalashns FeonmATuffsen 2 sedu Ae 95 ssmeadea unan 30 Jf $1uu 1 50U mudumgl

95 parAea Wuan 20 Fuil waz 60 asrwaed Wunal 60 Judl 31uu 50 soU

seEELIaIA L HUNY: AL 2559 - Suaeu 2564
soufidniueu: qusideudiniuiuaregdsnd
n1avaaes 1.3 madnwiaiesmneluanafiduiusiudnunzanauuy Virescens Tuthdaniiiy
Jaquazaunsal

1. Unduthifunnietugurduthiuludsssnave Adnafuiidenasnagnddy (Virescens) nqu Calabar
ua Tanzania wesgudifounduthiugsugdsnd

2. @Al

- @sAildmsuannfLeuLe
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- asafidmsuifinUiinafidueluvasanaaes (Polymerase Chain Reaction: PCR)
- asaldusurindianlaslWidauazdoua
3. Jangunsaldwiuvi PCR
- w3aadle PCR
- UV transluminator
- 3osdiodianlnsTnEda
- in3esnenszualiih
- glulasian
- TulasTiue
28019
1. MsduAutoaya
dududeyaindlelndiiieadestuiumunudnumzrauuy Virescens :1ng1udiosaas 5o NCBI
2. iudesnuazatamsueluunduisiu
ivsavsanluvesdadudiduvesudasfuddondra01ngqueidevndudaiy
a91un$ond afaiiduwennlutiduthifulngisues witesmi uazane (2557), Agrawal wazan (1992) Fsfinsdauias
Entesdeiiie vilusewvesrduihiu 0.1 ndu ualulnsmdensululpsiatmasliduncaziden Wi Extraction

buffer [50 mM Tris HCl pH 8.0, 1% (W/V) N-Cetyl-N,N,N-trimethyl-ammonium bromide (CTAB), 50mM Na EDTA
2

way 0.7 M NaCll $7uaw 700 ml waziiin 2-mercaptoethanol 13w 3 lulasans nauldniu arnduihluvai
g 60°C u 30 WIft wgmaeAYn q 10 W17 9IREMAY Chloroformisoamyl alcohol (24:1) 700 lailasans et
ansavanslumasnlidniulngiandunanaluainysyam 5-10 und udathludumies 12,000 seudound uru 10 unil
aatnladauuu 600 lulnsdns ldnass microtube Tyl 91ntuLfis 3 M Sodium acetate 60 lulAsans uas
Isopropanol 360 lalasans naulidhiuung udiluugluuiude 30 widl Failudumied 12,000 seusewndl
W 15 Wit whladia Wi Washing solution 500 Tulasans iedmzneufiie 2 adt WWnzneuiifunaenfonisue
Mntudemyney Adue de 70% weaneged 500 Tulasans tludusied 12,000 seusieund wiu 5 Wit il
fis UdeelingnoufiBuouiaiigamaives anduazarenznoufifuiadae TE (1 mM Na,EDTA, 10 mM Tris-HCl
pH8.0) §1uu 50 lulasans Uaflgaumgdl 37°C 1aan 30 Wil LAVABUIeT -20°C Yhiuiefldiauunauasaunwg
BuledewriesinUiinafdue (spectrophotometer)
3. panuUULAzARLERNlNSINDS
sonuulnsweinndeyadidviinilelvdvesduniunudnuusdnaluy Virescens 3IN§IUTNAASIT0Y
NCBI fnidonlnswesiliuauidueuandiussninduniiildnaduidusasunduihiuilinanvuden
4. ¥nUFATeN PCR iatintzunaiiduedmanglunaaanaaad
Tnenagevanzfiminzanlunsifidorsiefinsnamiduetmnelunasanaass Yinandnfidensly
WENIUIAYDIRLDULBATIVERUNANARTTR 1 STnan1TY N TYBLEnTasIWETauumnatseynlsaaanududy 1-1.5
Wesidud Tuansavanedviwes 1xTBE (Tris base, Boric acid, Na,EDTA 0.5 M pH 8.0) Musaadauludin 100 Tiad
P319FOUNARIY Gel documentation LitedavinanefiasifiSuovesiusunduiify
5. yaduusvestuduiBuelnefiiuiunaldanasannass

6. AATITHNAZUTZUIANA
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tuiindaya
- fhrwesnduindutiufifidnunenadiuuy Virescens
- Uinauuazann il uearald
- wswied Aanudumsianzastuuauiduediles
- anefinvifidue
- avihndlelng
srazan iy ganau 2559 - Suau 2564
aoufisnduenu: qusiseiiduiunsed guitdeurdinisiugaugiond uerqusiseiaunmanunsings
wnusugesd 2 Afsuasiannmalulafuasvenenauanssurdutihdiy
1) Tasamsisouasimumaluladifuuszansnwnsndnurdaningu
Aanssudl 1: mATouastamalulaBnsdanissgemsuasitluaudinii (5 maveaas)
Aanssuil 22 MeTeduaTiveiiarednenmnisnanUdniii (3 maveags)
Aanssudl 3: AnvidssAvnmansidnfefieludidasuiiuiiugnlml (@ n1svaasd)
Tnefianssusiney §8mMasiunside waranuiivhmsmaassfudeyadeil
Aonssuil 1: madanissmanauazthludru gy

-7 a

n1svaaasi 1.1 Svswavasnislithimiulaniidadnsnmnrsndavasinduifugnasugugssnd 7
deiil#lunamaaes Unduhifugnuauasug o 7 Sangunsalviindfayiunes Jewndl arsrdatuiia Sangunsallu
msTansasaiulauasfiuismandn =
WUULAZABN1INARBY 1HUHUMIMIAREILUY Splitiplot Design 3 4 41
Main Plot Wiuuuiifiauiunes 3 szduriauds Idud 1) mugu laifislsih (endeiamzdin)
2) 19 0.8 whaeseszmeth uaz 3) iith 1.2hvesszmeh
Sub Plot Tdesufuuziiigainsaiginisineas 3 seau loun 1) Wide 75% vessnsiung 2) lidednsn
Unit 3) Wide 125% vesdns1und
e winnuingasigeiisiulurenssuisinde 125% veswnsnund asUsulunusinems

sufuRn1snaass lu 2 Wuf fie Audideurduiniuasuginiuay audideiivlsquassii

ee oD

2

uneuuazisnslumsifiudoya:
1. dufudegnsiuiiaseisimemnslunvasduiniiugnuanasugssiil 7

2. guadnwuvas Wiuazdomunssuds

v
a a o

nstuiindaya Teyanisasaiule nadaszviduly Jeyagniiaive) yanandn asrUsznounganguaziuse

U

neany %a;&auamamaumemﬂmwgﬁﬂ

aauivinmmeassyiiudeya audidourduinfugsugionduazquiideialsguasvsiil

+

ANsNAARYN 1.2 n1sanwwmalulagnisiiintasdenwiunausenisuanurautinduludwdnelass

9 Y

v
% 13 o w

denldlunrmeass Urduidugnuangsiugisni 8 Jangunsalszuulvdnuuiidalsunes Jewmddmsuurduingu
asmdndity Janaunsallunsianissayivlawaziiuieanandn <
WUULAZIBNITNARDY TNUNUNITNARBILUU Randomized complete block 1l 6 n35uis 3 91

551357 1 Widoneszuui dasmanuaniaszinuuagly



aq

n333A39 2 Wilevneszuuti §091 1.5 wihvesaiinsesiuuasly
n33387 3 Wilemassuuindrsmudiugihmesnsdnnsinms
NI 41ﬁﬂamﬂizw1§wé’mw 1.5 Wveemuugveensuivnsinyns
N3AET 5 WijemshudmmmuaTiasziusasly

NsIAET 6 Wijemneiu Snmmuduugihuesnsidvnsinms

Qe

BUHUANIINARY

naaosfuduiiugnuanasug$end 8 o1y 4 U il 31 13 Whirdhesruuifatiunes Ysinanhl9i5ues
Penman-Monteith AduUsyavsnslithwesundutiuiu (Ko Ke ini = 095 Ke mid=1.00 Kc end = 1.00 (Allen et
al, 1998) Guitndeya 16 Auw/vuie Mslddemumuugdinsivnisinuns

AnwantAinienienn-aiivediu anudu duniedng Ysinusimemsluduwaglufiony 48 Weou

LY ' v

n1stuiindaya audfininienm/iaiivesdiu n1siasydivle nandn esdusznaunsangasvisiudenzate doya

9o fleaing) AnuguluAunsydu 10 20 30 40 60 uaz 100 LWUFALINT

fa o

anuiinisnaaayiiudaya audidouavimunsinunselass

n1sneaadi 1.3 Anwinslduunt@eudamnsauiulalaluiwaiiuussansnmnisuanurdurdulununysdn

¢ a

danldlunisneass auUduniiu Jowunid@eudame talaluv Janaunselinnsiasuyiule nande

- UUULaEIBNIINARBY 1UNUNNTNARBUY RCB i 4 91 5 3435 Tuthdmhidueny 6 Usiail

€

1A

1. ladeuunfi@endamn 0 Alansusdedusiel wazlnlalui 0 Alansusiasiusied

1

ladouunii@endamln 0 AlansusasusioUuasinlalan 3 Alansusodusied

lalauuniigendamn 0.65 Alansusedusel wazdalalu 3 Alansusasusied

D

2
3
4. Tajununfideudama 1.30 Alansusiodusiey wavlalaluv 3 Alansusdedunedy
5. Tayuuunil@eudamn 1.95 Alansudadusded uaglalalunt 3 Alansusdedusel
WBU{URNMAaS
1. iiusogsiunadluluwandnisureunnansludminuasuen Suauduimun 420 fu syuzUgn
8.0x8.0 wms Wusfiugnie aeuufianiua Ugnlud wa. 2557 Fudufindeyanandmduttuileunduiiony 29 7
o) warduaumdluiuseiieu dsegdlulinsgisneims fegsfiviieseiaudiniued uaznieamuesiu
2. VuRUMsaaes danauas TillduAudeya 14 dusieutasdes
3. Tauunfigosdamauasialaludauidmuelunssids dudslulnsiau eaveda nunadeu uazluseu
TdmuAdmsely
nstuiindaya audivismeninuazniunivesiu nadineisineimsiuiuiaglu msasadulann 6 1heu uax
Handmnn 15 Ju
aouiivinimasesifiudoys  wasdinisiulusdedn quditouasimunninnuasunusd
n1svaaasil 1.4 nMsfnwwavasgamgiiuasUiinanisludenandnindimintugnusugsegsond 78 uas 9 lu
QN IngI1eg 55l

£

denldlunimeanss Uduihdfuiudgnuaugsnugiond 7, 8 uay 9 Teyaanmeimasieidousioilles 10 U Jeyanandn

Y

Snepumoilee 10 Y

LUULAZITNITNAADY
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udoyanandneieutasfuiniunseiaduthiueny 15 T Guneu 2562) deyaavau 10 T 10T
2553-2562 uardeyaanmenmaneusaides 10 T Sinneidudsmediou WWud Uinarhiu $1uawiuduan
oungiigega-ian-iais anuiduuas anuBudiivg mnudan Snan1seessinet wasAmsei Ainsgi
ANuLUTUTIWRHaNnuazUadagliennaseisieu-11el Asgvianduiusnvan uaznisaanaenvan
nstiufindeya anmglienmaneuseides Suaumzans dwiinnzans wasnandndeides
nsAATIzidaya
1. Anseiuunliivomananadusazifiouluseu 10 U uazdadunienmaseiiou 1ade 10 7
2. Anszvinanan uastiadunfomamutsnmsiaumedeuluseu 10 U Tasfmundisadel
2371 Wi manEn
%3712 6 IFounounnAuie (Szeznaunas-gnun)
24713 12 ouneumsiiuien (szeziinnisdevesnon)
$3714 18 ieunaumsiiuiier (Msdannonuaznisiintensnton)
%3715 24 iFeunaumsifiuifien (srozszezimunine
%9716 30 WeunauMsIAUAY (Sraziannvesnnen)
%9717 36 ieunaumsiiuiien (srezifinninon)
3. AnsgrianuulsusiuveseyanandnuarUaduglionmaseisieutassetliuseu 10 U lnganuudsusiu
g9 (CV>35%) Urunans (15<CV<35%) LAz (CV<15%) muday
4. mFAEsEAYesAULUTUTILTBmANAATIA AT NAINALUTUTINTR SR MgTTa A
5. AasganduiusuaznsannesvessiulsBassuasiinusniy
a¥aunisonnes lufiifuysdaszAatadonfionnia uasfuusmu was duimAdulssansvesns
dndula Sadueduussavanduiusonidados
anuiivinnismaaesifiudeys audifodiduthiugsugiond

=

n1sneaadd 1.5 Msusaiiudiurusnemsiufuualudduindudssmatianisensuanasuies

Y

dunnsaaunlnsinlndiwos
aenldlunnsmaaes Nitrogen combustion Spectrophotometer ICP OMS FT -NIR #9gshunazlutduingiy 1azes

unsiagelu aunsalwiendieg ey aswiluavianaunsaline Allasensnemns audrduiniunensns 600

'
a

Felunszd a3e gins geaugsondiuazunsaisssusy
RUULAZASNISNAADY. -

wa

WUJURn1mAas

1. AnLdenwUasunauingunumsns 600 578 AMURNSEAEEUR (nNSed »

o

9) WAnsEaNEtEuU NN (s
431943571 WATASEIINTIY) Uarviafumiled Ausiu uasAunse

2. susumaiusegnukasluliinumsnsgsaulasnis
fusegsiunasly aunusognsiiu saeghdluan luumenu-uriunaziden fmeweies FT-NIR
Awnsgvismluiuuagluuduiiy
- aSauuudiansannisieiies FT -NIR

. @519aun15 Calibration T4lUswnsu OPUS V7.0 Ineldinadia Partial Least Squares Regression

~N O U0 B~ W

- wWisulsuAviungnduansTaeiuAlATIEis eI SReasnIanie s URNS
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nsAATIzvidaya

- pyvERULKUAMAYYED AadATlifansunsaaduaunis duussansanduiug

- AIANURANAIANINTFILIUNGNAS AN NaULAYANNTT

- MIAABUANNITWUY Full Cross-Validation nagaun1eluane1 RMSECY

- NMINAADUNAUTELIUIINAT RMSEP (Root Mean Square Error of Prediction) wag bias

- AadevesHarnesE e ildnISnss1sBaiuiilsiainiedos NIRs (Bias)

- ArdnsdruvesAdsnuuinsgIuYeIngu Validation set sio ANSEP (RPD, Residual Prediction Deviation)
AoimvduvesAdssuLLmIgILYDIAN1934 (SD) warAAuAAIAIAABULUULALY bias YBansvinNeBTesyAgY
(SEP ,.00)
nstiuiindaya deyainumsnsuasfitnaiundy deyaunduthiu Sundetan Wuusmewnshuluaniesufiinag
Aaunuesiaogsiu Meehdluan Tuwis TuuisunaziBeaanmsieszimendes FT-NIR mudusiusluguaunns
MNAELNLEELASEY FT-NIR LagArdinsigdaniesufifns
anuivihnsvasesifiudeya auiiteunduthiugrundond uasmunuwaanslunszd o%e wams qeugioiuas

YASASTITUIIY



ar

Aanssufl 2 maiseduaisinenfifinaradnanmnisnanuduriniu

n1snaaasdl 2.1 NMsnouduBIEITIngIvesUhdIintugnrsug g Tl 7 denisdansiiuandneiuludnda
g3ugIsntiuazauasnysnil

deiil#lunmeaes mulhduiugnuanasugsond 7 wiesflelunisiansnevausmeaisinen Yag gunsaluas

asaiifldlunsinnismevausmeaising

WUULAZABNITNARBY 1aUKLNITYIARDY RCB & 3 N333AB 7 619 av 1 diu

ns3u3s7 1 allsihuaylvite -25%voadnsUnd

n93aABd 2 Wi 0.8uhesanszmeuarlfiosnsUnd

n33u3s7 3 i 1.2 wihwesarssmethuaslide +25% vesdasn
AUftAmanaaes dudunslu 2 fuiiifanumngauusniieiu #o neld (@udidenndnisugnugiotd) was
nengTueenideumile (Audideiivlsguaysii)

FufumsInnsneuauesIaITIMeN 2 93 udsuazu il

- Anwdnenmnsdaanesiuamesniduttueny 510 U Tulufivizauuansneiuaindu
novaUewawAIAzInTAEA1sUBUlnDanlYd (2 fiu/nsuiR)

- AnviMIneuaus R TINg oA MWIAReN (761/n35833) Wi Adudvedly Usunm
paelsitadio, Tuazaaelsilodsin dnduosiluly Shsmsdunsesiuasgus shsnisaed Ussdnsnmnislih
Aihlsatinlu Sasnamela wasaudiiusseninsdnmnsdaasesiuauazanthlnainlu/ussfsssme
arwduiusszrinsenthivatinluuasussisssven

- Ansgidoya-wlsna udoyanandn

- MIIATIVTOLA WUU ANOVA wagdinTievimnuduiusseninedadasineg
nstuiindaya

- Jayagaluning ASISAULR HaKER

- ToyAN1INDUANBINIERTINEN 2 939 waduasiy MNIFURUAUBMBLALAZIATALYY
Asueulaeenlen (2 Au/nssuit) wagn1INOUALBIVNESTINEREANNLINADY (6 AL/NT3TT)
anuiivinnisaaesifiudeya  quitfounduthiugaugiond uasauiidoiivliguasvsd
n1snaaasil 2.2 MsnouaUBINEITINgITesUh A Tugnraug e 5Tl 8 AentsdanissinannsTirneiuly

Jndneless

feiildlunsmanss aauundinisiugnuaugaugiond 8 indesdolunmsinmanevaussnaaisine Yag gunsaiuas
aseslildlunisinnsneuausimsasine
WUUAZISNSNARDS 1UNLNTMAaes RCB & 4 n333ids 5 919 av 1 fu

n35us7 1 Iomefudmspuduuzihvesnsaivinisnems

n3533s7 2 Wievnsiu nsmuAdieszsiusasly

ns5u3sd 3 Iemassuuindnsnusuusthrensinnsinuns

n35u3sh 4 Wideneszuut dasanuaniasziiusazly
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BUHUANINARLY

- Anwdnnmmsduanesisameshduthiugnuaugsunsond 8 eny 47 U fidmssigeims
Aafuandunsuausawauaznsaen1suatlaeenlefinssyiBay 2

- AnwinsmeuauesIaiTInesean minden nsisas 5 fu 1wy aaslsiied dndvenivluly
Shsnsdaaneiuasansnisnenii

- iivdoyanandn

- ATIENTRYALUY analysis of variance hardiasizviauduiusseniadadusingeg
nstuiindaya

1% a

1. Guiindeyagnileaing) nssaraulavesduinduuasnanas

LV}

a

2. Juiindeyan1sneuauam et sIng 1wl auidundanissme iy 4 nIsuis Ao
- AnwAnenmnsduasziuasesaninduanuangsugionll 8 91y 2-7 Pnin1sdanissinens
wanAafuNduReUANBIsiaLaLasITnEASUsulneanlafnsTIItay 2 fu
- AnwdnuaensnevauesmNEITINeWoan nwIndeu Wy Usinamaelsilad Andvesinlulu 8051
NSHUATIEUANENT 1 N35UTTAg 5 A
aauiivinisneasyiiutoys Audideuaziamnnmsinunselass gudideurduiduasegsond
= a a s ¢ 1 v [ g 1 ° = a 3
N15NAaRsN 2.3 answavasmsvaulasanlyddadnsinisduanziuas A nalileaduazynvaivey
I3 I3 I3 % U s =
A1suaulasanlenvasunauunsiugnHaNss e 511l
Yunauil 1 AnwinisnevauswaiveulneenledvesupaUtRuugnrangsugionll 1, 2, 7, uav 8 01y 8-12

wau (Uauuszunu 60-62)

v
o o

11 YansadgiulauasAnuaisingesiduihifuesiundndinisueny 8 o founisveass

12 wissunsglauwanaiin (wadanusas il dmduaquiundiunduthify anduriufreevoule
ponles munsaAsiidivualy agunsglauuiu g Fludewdaoen viufw dUasiay 5 Yu uiu 4 deu luraanan
fanamiimsianisuasundaswetnsiaunivseisine Eanmsduaneiuaans anlvaunly sasmsaneih
wsasszveth Anilvailefiaduaggaumgsaiveulnoenled) vosundWduingu yifou feiniestadnginis
dauAs1e9aIu LI-COR 6400

1.3 dudneudinlukasiauwn Aeseieaelsilade, Juasaaelsiladsiy 10 dusenssyds ans
WidulevesiundnUduihiiunn 2 Weou daiuiinan/duiinus
Sugauil 2 Anvinsmeuausweniveulneenlafvesidinugnuauasunsond ey 12 4 6 uas 8 T (ingu

nsglaunanain) (Uauuseana 61-64)

2.1 fawFoudundridutingu weedmemudnhdudedndendunaasdunsinumnmaneuauassieo
msuaulneanlen

2.2 Anwinismevauasioansusulaoenles eduingauaeaisueulasanles (CO, Compensation
point) wagailnaiilaflad (mesophyll conductance) LagdnIINTALATIZLES ﬁuﬂﬁﬂméuﬂgﬂﬁumq 17 uavdu
ma‘uﬁﬂﬁumq 2.4, 6 uaz 8 U Alasuasuoulaoenlas 6 s¥aU aunssuAs Al IEeLes0sIns RTINS LATIER
uasiu L-COR 6400 (Fundrundunindueny 1 way 2 ¥ Anwviarnmalud 1 wazdurduiiueny 4, 6 wag 8 T dinw

ANWLUN 17) ke IndUnDUAUDIRBLAILAT AN TIRLAD $6199)
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o

dndunsziuagrd(a) Wuilsiduvesruidiuwaa() d3Uaunis (Thomley and Johnson, 1990) Al

A= %(alePm —J(al + P,)* —=46alP,))~R, ()

o = Uszdnsnmnislduas(quantum or photochemical efficiency), molCO, mol'PPF

| = AuukaanlgduasIeviuas, molPPF m?s™

a

P, = 89918 0ATILALEIEVEIER, LmolCO, m?s™

Y 9

Ry = ansimglaluaauiie, imolCO, m?s™”

0 = AmvAuAuAUlAKaRduUIN(curvature factor) tnedAnamvsngminiy

g=—2 (@)
gd + gc
1o
g = AmlvaveInszUIUNIg carboxylation, molCO, m? s

g, = Ahlwasudmiunsunsvasasvaulnoenlasanussenaiusuuisiinislu wazuinlusudnasisn
a1@s, molCO, m?s™*

IATdayakuu analysis of variance kagdinTeimnuduiussEnineladusage
deildlunnsnases surdusiugnuauasunsond eng 3, 5 7uar 9. gunsallii gunsal¥auiunane
msusulaoonias gunsaflinuaniueulasenles thenadeuidy ndesanssmi indosindninsduamesiuas Yag
uazgunsaliililunsianisnevauemniaisiven Yaquazeunsainllunstuiindoya
WBUJURNTMAaY

21 AnwnmIneuausieniveulnesnled esuugesaemiueulaoenled uazaninlvailafiad
LLazé”mwmié’ﬂLﬂiwsﬁLmeémﬁwﬁumq 3.5 7.uay 9 U AlasuUsinuaiveulaeonlassmaiy

2.2 Anwedsiveesthdttuiy tetanminadeniidsuntaduseutu

2.3 Aiszvideya ANOVA Layrlinsgsinnuduiussevnindladesiingg

nstuiindaya uaudinly mudnduazaaslsiiad N1sneUauemINEITIMe anmwindeuseuiy

anuiiviinisnaassnudea audideuiduiduanug sl

fanssuil 3: Anwuszinsawansindndanslulrauundiuinunugnlva
= = a a 0O W o o ¢ B w & 4 i IS
n1snaaai 3.1 Anwussansawansindndenyuraudrdiulununugnintilwaniamile
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dominant ratio @3AuIaINAT Relative density Lag Relative frequency ana@unisassalull

Density for a species

Relative density (RD =
elative density (RD) Total density for all species

Frequency value for a species

Relative fi RF) =
elative frequency (RF) Total frequency value for all species

RD + RF

v 2 ¥
JUABUN 2 AnwUsEansAINaIsianiiY warauuiuseUdutn TuanwSounsass (2563)

Sum dominant ratio (SDR) =
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N335 8§31 (nSuanseongviseials)
1 atrazine + fluazifop-P-butyl 300 + 24
2 atrazine + ametryn 300 + 320
3 atrazine + glufosinate 300 + 105
4 idaziflam + fluazifop-P-butyl 12 + 24
5 idaziflam + ametryn 12 + 320
6 idaziflam+ glufosinate 12 + 105
7 carfentrazon + fluazifop-P-butyl 8+ 24
8 carfentrazon +/ametryn 8 + 320
9 carfentrazon.+ glufosinate 8 + 105
10 ethoxysulfuron+ fluazifop-P-butyl 9+ 24
11 ethoxysulfuron + ametryn 8 + 320
12 ethoxysulfuron + glufosinate 8 + 105
13/glyphosate 240
14 paraquat 110.4
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1 atrazine + fluazifop-P-butyl 300 + 24
2 atrazine + ametryn 300 + 320
3 atrazine + glufosinate 300 + 105
4 idaziflam + fluazifop-P-butyl 12 + 24
5 idaziflam + ametryn 12 + 320
6 idaziflam+ glufosinate 12 + 105
7 carfentrazon + fluazifop-P-butyl 8+ 24
8 carfentrazon + ametryn 8+ 320
9 carfentrazon + glufosinate 8 +105
10 ethoxysulfuron+ fluazifop-P-butyl 9 +24
11 ethoxysulfuron + ametryn 8 + 320
12 ethoxysulfuron + glufosinate 8 + 105
13 ladwuansindndaieg -
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N335 8§31 (nfuanseangmiaals)
1 topramezone + saflufenacil + atrazine 8.4+17.5+400
2 topramezone + saflufenacil + diuron 8.4+17.5+400
3 topramezone + saflufenacil + ametryn 8.4+17.5+400
4 glyphosate isopropylamonium + diclosulam 288+16.8
5 ¢lyphosate isopropylamonium:+ indaziflam 288+14
6 glyphosate isopropylamonium + flumioxazin 288+20
7 glufosinate ammonium + diclosulam 105+16.8
8 ¢lufosinate ammonium. + indaziflam 105 +14
9 glufosinate ammonium + flumioxazin 105+20
10 paraquate dichloride + diclosulam 110.4+16.8
11 paraquate dichloride + indaziflam 110.4+14
12 paraquate dichloride + flumioxazin 110.4+20
13 paraquate dichloride 336
14 glyphosate isopropylamonium 138
15 ladwiuansrindndaieg -
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1 topramezone + saflufenacil + atrazine 8.4+17.5+400
2 topramezone + saflufenacil + diuron 8.4+17.5+400
3 topramezone + saflufenacil + ametryn 8.4+17.5+400
4 ¢lyphosate isopropylamonium + diclosulam 288+16.8
5 glyphosate isopropylamonium + indaziflam 288+14
6 slyphosate isopropylamonium + flumioxazin 288+20
7 glufosinate ammonium + diclosulam 105+16.8
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9 glufosinate ammonium + flumioxazin 105+20
10 paraquate dichloride + diclosulam 110.4+16.8
11 paraquate dichloride + indaziflam 110.4+14
12 paraquate dichloride + flumioxazin 110.4+20
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RCB 9719U 3 91 19 AS5438

n3533571 §ha (nSuanseengmssels)
1 ethoxysulfuron 5
2 carfentrazone 8
3 pendimethalin 264
4 fenozaprob-p-ethyl 8.28
5 ethoxysulfuron +fenozaprob-p-ethyl 2.4+8.28
6 pyrazosulfuron +fenozaprob-p-ethyl 5+8.28
7 carfentrazone +fenozaprob-p-ethyl 8+8.28
8 pendimethalin +fenczaprob-p-ethyl 264+8.28
9 ethoxysulfuron +glyphosate 2.4+240
10 pyrazosulfuron +glyphosate 5+240
11 carfentrazone +glyphosate 8+240
12 pendimethalin +glyphosate 264+240
13 ethoxysulfuron +glufosinate 2.4+105
14 pyrazosulfuron +glufosinate 5+105
15 carfentrazone +glufosinate 8+105
16 pendimethalin +glufosinate 264+105
17 paraquat 110.4
18 Taifindn ity -
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Aanssudi 2 Sseuaziaunstastuidalsaundutigiy

n1svaaasil 2.1 AneufRsevasiugudutdudsaienluneuaumalsasiduninundaningiu
ABNMIANLUNMTIVY
WUUBSE | MAUNLNSVRABILUU RCB 10 nssuifas 3 91 Usznoud
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353359 9 g B (meiuivesonwu)
N35135% 10 Wug C (angitudvononyu)
- WUULAEISNIINAGRY

MILHUNITNAABILUU RCB 10 n55UIT ns5uiday 3 91 Usenoumie

'
ada o

A37U/N 1 WU aﬂmauqﬁwg%mﬁ 1

N3N 2 Hudgnuanasug$onil 2
N3AET 3 Wusgnuanaswn i1l 5
n35E7 4 udgnuanasug$snd 6
N3ART 5 WusgnnangsIwn 571l 7
N3N 6 Wudgnuanasugisndl 8
N3IART 7 Wuggnnangun 511 9
n354357 8 Wug A (aneiugvesienvu)

s

353359 9 g B (meiugvesonwu)

351351 10 Wug C (angiugdvononu)
- FBUURANMAGDY

s s

1. wissnansenUduiniu Wudgnuauasiueg$snd 1 Wudgnuavasiug$ond 2 Wudgnuangsnug$ond 5

WuggnuangIug sl 6 Muggnuangswyiontd 7 uganuauasugssail 8 usgnuangsnug ol 9 Wug A (@eiug

]

(S

Y94oNYY) WuF B (aneriusvasonyu) uasiiug C (@eiuguaaniw)

o v '

2. N5LA3BLTD Ganoderma sp.wenlaannsanuramsinsiuiiidulsaandun wWielddu inoculums lae3s

esuLduldenannsn anduldenanisnauin 6x6x2.5 @i, (Maria Viva Rini, 2001) Tdagenanafinnusou menmsiaeade

PDA fin3ealusdslallidsinde 100 fadand adlugs Tdrowmaud Ungniedad Javiusenszay iiludshdeds
wifeilnudile Wunan 1 Halus yeuliformnalugdliinaneims PDA Tilurneiidiou udididu lddule
19418 Ganoderma sp.fuenly oty TudesutduldoansiifewnsPoa Wuliluiitn 45 S

3 Ugnusdasentdsnisfuadiunssansnun 4 12 wieulgnie Ganoderma sp. 1 10 n3suds nssuitas 16
whn 3 41 Nedulsensfideadeliifunszavihnlaudulide 2.5 wuliues uwesquasnumuiuuzies
AuiiteUndiniiiugsugsent

- tufindoya il

1. fansisgiulnvesiunaidunigiy 7 3 deu 6 Wouway 12 @eu #eil sruaumaly anuemisly
$uauludes munhauazarnueeduges Auaiuily lmdlufl 1 aenugevesdidu uazmsduniiuiily
(mbadumsaeuinng) dafautasein Corley and Tinker (2003) Tuven Benlufindifiufiudrinanusnusuluan
TruludsUansgavedly faaunisvesusulunssdindinisiign duniuiluliges nts x 912 wasduuiuily
Wslasgause 0.57 luaesuan Jarmenveduinanlavlulufagauatsanves uazinnrmnheveslunsagail lobe
vasluassuaninussauty Aunniuiilulégns nhe x 817 mhadunaaeuions Mnduhisunaiuilurides
Ause 0.50 luruun (nsallugesuenaniudesndt 2/3 valu Widwinuuuluasuan) duiwiulugesiiesin
e Tasutunnuunilugesdisgn Sslugesiidsfntulastuidunanduges antudenludesiivniian 3 4 wnin
AL euazANLE Sruaiiiuiluduing 1gns 2nxb n= Sruauludesniisinu way b Aornadeiuilugessuau

6 Tu ntudendnuiunlussdagrueiie 0.55
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a

2. Fnjwinanvesdusazsnndinsuimunnaaes ﬁwﬁuﬂﬁuﬁwﬁuiﬁauﬁqmmu 105 pernaLfeoa 10
a1 48 Falu

3 fuiegenUdatunsamdeiiomesidusinsinige Tnensdendsingaed trypan blue Tngds
294 Phillips and Hayman (1970) mw@mmﬁwamﬁﬂﬂLﬁﬂlﬂiui’mméuﬁﬂﬁuﬁ 3 6 Way 12 1hou3.1 Juiinanuuy
amsvesduiiiulsaunazliidulse uenidesansnuesduiinansennisiaeds Tissue transplanting UweTMS
Ganoderma selective media (Ariffin and Seman, 1992) taga1115 PDA
LLEJﬂL%EJi']U%E‘jWé (Pure culture) maeasuentanedule (Hyphal tip isolation)

a. ufindnuagernisvestundrrdiintuynnssads duaedidud fudulse Auiuduiausuus
99415A (Disease severity index ; DSI) (Abdullah et al.,,2003)

Disease severity index (DSI) = NasIu (A x B) x 100

NA5 (B) X TEAUBINTTEIER
Aflo szduemaifnlsn B e Suiuduiiviinansennisvedlse
JzAUDINNSIAALIA (Disease class)
suu 0 fund limunmsuanseenainsviesduleveatesn Ganoderma sp. uuit
vy 1 fwenunilufidwdesdntios nudileveades Ganoderma spruwite
suiu 2 iwsenund Tludwdes 12 Tu wudnleveaidos Ganoderma sp. vuity
sviu 3 eifludndesnnnit 2 Tu wudulevesdes Ganoderma sp. vuiiwnsononidinuuiie
26U 4 fialdsonnuneniinuuiiy
5. ﬁuﬁﬂﬂﬁﬁ%mmmvﬁaﬂ Ganoderma sp. ué’qmiﬂgmsdgaﬁiwmm 29
fumauuaznsiiameitays | Sinsziisofieulagld DMRT (Duncan’s New Multiple Range Test) 4
syiumMdesiy 951aslaue
aaufivinnismaaesifiutoys Fuiiteunduthiugaugiond/ antuideiivliussfimmaurundsny
nsnaaasi 2.3 AnwBuuveades entiaganslunaslsaenisaigiiivln waznisdasiulsadiduninves
Undutinsiy
WBnsaniueuTY
Usznaude 2 Sumau Al
Supeudl 1 AnwlBinafvinzaueatoneodagaslureslsmnsomaniauiuln uazmstiostulsadduimes
hduhify
- feill#lunmnaes
1. wAnendmisiuiugg e s g 1
2. an gunsaflumades uazueniden 1Hud Mumeide Wudeide avfvwueanesed nfasanssa
3. ansindlililunedes uasuenides 1dun PDA Aaadend (clorox) uoanesed lsum
4. fan gunsallumavenddminiu 1Wud Saguan nsvmananafin 1uin 8 way 15 i
- WUUKAITNIINARDY
TUHLNITNAROILUY RCB 5 N333035 3 9190w 30 fu el
ns3u387 1 Lildderenitanmslueoslsn

n33uish 2 ldwesensvanansiureslsn 3 niu We/pe
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N33 3 ldidosonitanmilumeslsn 5 nudo/gs
ns5u357 4 Tademenivanmslueeslsn 10 niu We/g
N33 5 ldilosonitagmilumeslsn 12 n3u 1We/ge
- FBUHURNIMAGRs
1. wissidaunduiiiy THadaisenud:
2. wiswtanildlumanendundinisunun s’
2.1 WRsugewua wn 5x7 i Adlunamendidnis
2.2 wisutanildimngndrurduindiy fiunisende 7 110 esrisadea Wunan 1 92lus Taedeinude
savan 2 ada uslazadavineiu 24 dalus ldidesensanmslureslsn  aunssuds nemaniutanugnudalalugedi
wislfiludnnadsmuununiamnassiiadalugn qeas 1 wia 5 n33u38 nssuiBay 30 #u 3 41
- tufindoya il
1. Sufinnsiaiaivlavesiundidutiiy weedinaudenenivanaslueeslsn udmnlddesoniag
aslureslsen 7 3 Wou uaw 6 Feou il Srunuluidiv Muiily wosiileduganimeass ifutogaruenin msavau
whwiinan dwinuiswesdidu wassn
2. Juitnmsinide Tnensdeudisndied trypanblue TagdSwesPhillips and Hayman (1970) AIAQNS
winyraadulowinlulusnundursiy
Supudl 2 Anwiraveadeneagasluneslmdenstesilsadidfuinvesunduiiy
- feitldlun1mnaes
1. shnendiiaiug e sgdet 1
2. ¥an gunsallumades uezuend@enldutaumsde dudeide anfswennesed nfesgansaai
3. ansailildlunsdes uesugndion s PDA aaetend (clorox) woanesod laumy

4.

[

2 gunsaflumamsrddningy 18ud Yaquan nszansunn 8
- LUUKAZATNINARBY

UUNUNNSNAABILUU RCB. 6 N333IRY 8 30 du 3 81 fall

nssu33d 1 lilddesrenitanaslureslswliivgnio Ganoderma sp.

n331357 2 lalladerenivanaslueoslsn Ugnide Ganoderma sp.

ns3u3sdl 3 1o e vanansluneslssauuimadivssansamuniigaandunoud 1 livgnide
Ganoderma sp.

n33u37 4 lddesnonitiaganslumeslsvmninaiifvsydvsnmanniignainnsmaansdesii 1 Ugnidie
Ganoderma sp.
- AUHURNIMAaRs

1. M3A38aTe Ganoderma sp.iwenldansnunduituiiiulsadduni eldidu inoculums Tnes
osuuduldonsmng fatulifenawsvuia 6x6x12 wu. (Maria Viva Rini, 2001) ldgenanafinvudeu wemaides
\HoPDA Tiateslfuddilulldtssinte 100 fadtng aduga ldrowanudngndaedd Dattudenssay tluiseinde
shemsfotlannusiu 121 sarea@ea 1Wunan 1 alus myulsfermslugdlingneims PDA Triialuvngidsieu

waniislidu ladule 990t Ganoderma sp. fiwenld ong 5 T FesuwduliionsnsifiownspDA Wuliluiifia 45 Tu
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2. hdunahauilalunisnaaestuneudl 1 191y 6 Wheu IUgneGanoderma sp. 1M BUBYIAINTIN
vosrunaUdutulsEIN 2.5 wudns lnensuilddgnlunssansatainuunn wuna @ 8 13 Meguldenasnnsid
ool IMiunquugnguasnwinuAwuzdvesaud T duntug e $51l

L =1 v o/ d’l
- Yuiindoya il

1. Juiindnuwaizernisvessiunardiauinduynnssads Auanvesidud dudulsa Auadaiinugunss

v94lsa (Disease severity index ; DSI) (Abdullah wazagig., 2003)

Disease severity index (DSI) =  w@a33u (A x B) x 100

HATI (B) X T8AURINTEIER
A fo szduenisielse B e Srunuduivfiansennisuedlse
sAUaINTNALIA (Disease class)
suu 0 fiwund limumsuanseenomnieidilevesios Ganoderma sp. vuild
sviu 1 eilluddendnies wudulevendasn Ganoderma sp. vt
sviu 2 feifludndes 1-3 Tu nudlevesdes) Ganoderma sp. vuite
swu 3 fslludvdeannmn 3 Tu wudulvesdies Ganodera sp, uitsnisemenieuii
52U 4 fulduwRsnnenunBniR UL
2, ﬁuﬁﬂﬂﬁﬁ%mmmﬁaiw Ganoderma sp. Mé’nmiﬂgﬂﬁgaﬁiwmm 29
2.1 tufindnwagernmsvesduiifulsauazliidulse
2.2 wniesans et uAiuanteIN13Fes Tissue transplanting ULe1s Ganoderma selective media
(Ariffin and Seman, 1992) Laga1113 PDA
aauiviinsmaaesifiutoys Audideundmhiugsugsoni/antiuideivlsuazivnaumumdany
mi‘vmamﬁ 2.5 NAYBIAITANARYIUIIN Streptomyces spp. ﬁﬁ'mﬁaﬂlﬁﬁiamimuqmﬁam Ganoderma sp.
auglsnsduiivasthdaiiu
Aefildlunisnaaes
1.gunsaimsifudiogia Lo gemanadin 19 Uinniadl nsgawiuiin uaziedosszyfidn GPS
2. arsimillaun tesaleanagea 75%, Dimethyl Sulfoxide (DMSO), ethyl acetate
3. pnsiaeade A Potato dextrose agar (PDA), Glucose Yeast-extract (GYM) agar, The International

Streptomyces Project (ISP) medium, water agar (WA)

¥
IS v

4. gunsalluiosufuminas laun MueINIIABTe, Tnined, %’L%Lﬁua, witetanusule, ﬁauezhﬁga, 1A309
Wi, Lﬂ%‘laﬂﬂé"mzmﬂmil,l,uumgu (rotary evaporator)
5. NdesanIsAtkasnaetesy
BU{URNMAa9
1. MsiiuAleE1eRy
Fusunuiegsuinaseuiutduisuanulameununsns luusnadminss 9 voslszmndalng
duftusegsiuuinusouiuldinisiuiuay 3 90 9naz 10 n$u Tasyadnadluussana 0-15 wufams
2. ﬂ']SLLEJﬂL%lEJ Streptomyces spp.
vhineghsmuiiiususaule snuenidle Streptomyces spp. Ine3a soil dilution spread plate SIVGERTRNERRE

A1USUNITLENTDNUSUINN YIAUUNRILTLAT F9Fag1aUSUn 5 nSukalaratenile @1savane NaCl 0.85% USu1ns
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45 fiaddns tiluiag 120 soustoundt figamgiveadunan 24 Halus mnduinlvidessasadsay 10 Wi (ten-fold
serial dilution) gaRuLyIuaReisEAUNTT9e 10° Fe 10° USums 20 lulasans weauue1v1s Glucose Yeast-
extract agar (GYM) indeRuuviuasglsiiionthems anduinilgamgiies 1unan 7-14 Yu denifiulalaives
To Streptomyces sp. 7i Lﬂ"aﬁwmmmaauﬂwﬁwé‘[.umﬁusj'jamil.ﬁﬁzysuml,%ai'l Ganoderma sp. okl
3. nagaulszAnsamlunisiusnisiaigueation Ganoderma sp.

ilaladlveade Streptomyces sp. Lwiasmaﬁuﬁ:mmaauﬂszﬁw%‘mwiumiﬁugqmsw%aﬂauﬁ?aﬁ

Ganoderma sp. (Ganoderma sp. kenuazTiusIvegluiosl§URn1suaa) A3 dual culture plate Unigamgiivies

v
o o A

Huan 10 Ju Savsiaduduaziuiamilesiguinisdud Antdenuumiliseufiing Streptomyces sp. fifi
Usransanlunisdudnisissauendosn Ganoderma sp. frfignduru 1 aefudiitothlusuunviindeisns
Wisuiisuaeulualagld partial 165 rDNA sequence analysis
4. MsaRaENsERAMENUINAe Streptomyces sp. maﬁus‘:ﬁﬁmﬁanlé‘lunﬁié'ué‘?amsm%iy,mmL%'Em Ganoderma sp.

1hido Streptomyces sp. aetugiiussavsnngeaaiicndonls sdsdusmsidondemar ISP diluiugn
71 120 sousleundl gaumndl 30 ssriwaldeua Wuia 7 %u udusniwad Streptomyces sp. gonvnemsiasatedie
insestumidssnuiiags mnasa 10,000 seusiewdl Mgumgdl ¢ esmiwaidea e 10 uni wdniu afndne
fvhazane ethyl acetate Sas1aau 1:1 Tnevsuns ududenvesnarsnunldssivesvhazaiseendeiniosndu
FEUUEULUUNYU (rotary evaporator) wazdavdnansiatale
5. psvaududuRmunzanvesansaianeuiildannida’ Streptomyces sp. Iumié'ugqmim'%mﬂau%am
Ganoderma sp. Tuaujianis

¥NN5IUHUNITNARBILUY CRD §1121 3 84 dlvtavala 10 35033 ulseaniu 5 nssuisnismeaes uas 5
nssuTsmunu Tuusazeududuvesansadavenuiildvinisideatsing DMSO anuidudu 5% léun

n35u3s7 1 ansadaaududy 100%

593337 2 ansaraAuudu75%

N35u3R7 3 ansanaAUEEdu 0%

553337 4 ansanaauEudy 25%

591357 5 ansadaauduty 12.5%

n353357 6 thndueide

593357 7 DMSO Aty 5%

n354357 8 WAmANITINAUNTEN9N3AN

593357 9 answaiilvusy

5533571 10 wueiiSeluemsivan (ihunsasavenu)

Tnoustaz3zaznenansaslunszany paper disc Usums 50 lulasans ndsanniinne paper disc Mwdenliuu
A9t mslaeilszyreaInNouUwIy 1.5 . tagii cork borer mz%uﬁwum%asw Ganoderma sp. 119UURAD
o3l paper disc InglWsrezsisnnveuiumiside 1.5 vy, Tudugamgiiies iunan 7 3u ududinuailed
mmﬁmﬂmﬁaﬁ ﬁWU’JﬂM’]LUa%L%uﬁE"fUgﬁmim%iy@ﬂm (Percent inhibition of diameter = PIDG)

- tufindoya Feil

1. Guiinanwazlalativesde Streptomyces sp. WAZANBUENNANFIVING1VBVOUTD Streptomyces sp.



66

s a a

2. Tufinde Streptomyces sp. maﬁuﬁqmms:awﬁquﬂqmﬁ ‘”ﬂLﬁaﬂlﬁlumiﬁué‘?qmm%mau%am
Ganoderma sp.

3, SufinAnuiudufivnsauvesasataneuiildanide streptomyces sp. lunsdudsmsiaiavoaden
Ganoderma sp.
aauiviinsmaaesifiuteys quiideunduiiiugsmugsond
n1naasil 2.6 madnelsalugavesdundrdiniiulunianmznduaznistlasiuiidn

- AeillFlunsmnass

1. aegsunditonslsrlugrmniasnendmesmusideUndiniiiuganugiond audideundunsed ulas
wngndnveanuasnsludaingugiont uaselsssusy nszd uazyuns

2. ¥an gunsaflumadies uasuenden 1w umnede Wudede sxiswoanesed ndasganssm]

3. anaadiiildlumadies uazmendlon ldud 8113 PDA 99913 WA aaadond (Clorox) woanesed lauvly

anseildnsuana DNA @15ainnamaiasn

]
=

g’ o < o [ v b4 I3 g L
Yunauil 1 drsrauazinuilegnslsalugavasiunaiurduuigu
ad a wa
- W/WUHUANTNAADY

1. drsnlsalugavesdunaaudiduisiouas 1 A3t MnuUawmInaRUNaveIaud T UduiuaT ¥y
511 AugIdeuraunszd waangndwennunsnsludmingsiugiondl upsesssusy neel uasgums iufee1aus
AzaNYEDINT Srey VIMTAAlsA d1gFUieduuUNaNYUEeINITHIN

2. 933388UNSYaIgveuToI1a1ue Aagmalinnugiunieaulsanglnenisasisaeunieldndes
aN33AUMETT Free hand section

3. ueNETIAWAlALITINZITaULe M T T (Agar Plate Method) ufag1saineinsisalugavessdiundn
Unauidu vnsueniliosianngsaeis Tissue Transplanting lnadmdududivdsuvuin 5x5 fadwns laglika

a '
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5. Anwanwaen1adaugIwinegn (Morphological Characteristics Observation) Yidesildannsuenaos
1w wduunsialaserdodnvasnadugiuine: dnvuslalai dlalad uazdnwinielindesqanssaiaie
Compound Aifhaueny 20X wag 40X lasnsvinaladfen1ng GmaaauﬁﬂwmzmﬁmgmﬁmmmmLﬁ??aiw oA dnwee
fuslafiiie (Conidiophores) dnwazladiifie (Conidia) FadudnwuzdnmzvosusasItauazalTduaziivioya

Menudugingveadesanvgynaleleian
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o PDA ﬂuﬁamﬁqmmﬁﬁaa Juan 14 Ju

3. wdsuavaiuviusosiimududy 1x10° aveirefiadans mndulgniosimusunddniduiiniou
Hludoumizd fe3fasd Ussidulsadl 35 7 10 14 way 21 Yundsnugnites Ingdsudiuenisuuludida
ihifufufudnuazenmsinuannisdnaluduneui 1

wasguamaidu 6 sedy dail

szeu 0 luanseinisvedlsa
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58U 3 wansansieray 31-40 vosiuiilutiavn

526U 4 uansoIns¥oray 41-50 vasiuiluas

52U 5 uansensferay 51 Juluzasiiuiilusiomn

4. wonidieNdu (Re-Isolation)@neimsveslsnlutiofl 3 eBusuinAnnnilessindeatudosanvai
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1. Usziiunmsiialsaili3 5.7 10 14 uag 21 Fuvdeandgnides lneussiueinsuuludduinduiisuiu
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2. Tufindnwausn U IVINe1veLT0I1INNTRENITRIINGY WU dnvaizvasduls dnvusvesales uas
lassaisiilnilinates meldndesganssml duiinvun gUse Tuitnawdmendesdienin Wisuieuiugiien1sdn
IUUNYUAVBUTET
3. Juiindnwaigaute @ mnINNIskendiosnau laun dlalatuazdnsnnisiasayiulauneinis PDA
) = = o W g & Yy v o ¥ oa o ¢
Yunaui 3 NsAnwANNFITUSvaLYeIedayadduliaadlalnd
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1. mawIsndulewesn (Fungal mycelia preparation) w3suaUasiuiuasey (Spore suspension) lnaLful
nautlsweauuimiomnsNilgesatyey winynkmviiguiwumsUiuea ieladeinszaeegluiinguy gn
auasuviuaesvetosn 100 lulasdns Tdluemisival Potato Dextrose Broth (PDB) fussqegluringuvuyauin

250 fiadans uahluunlindouwen Wunan 14-18 Halus vhnisnseadulemeinies Vacuum Pump uazanaidule
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Fehnduissindeusinns 300 fadans ivdulefinsosldluuiunssaensos whatman No.1 thluvliuieseds
Freeze dry (Lyophilization) Hunian 6-8 Hluswaziiufigamadl -20 esewaidoa

2. Msafaidue (DNA extraction) tidulswiunuaselulasaunailasualulnsaundideindouasualii
20 seALTALTod a1ntuLRY extraction buffer 500 lulasans (200 mMTris HCL, pH8.0; 250 mM EDTA uaz 0.5
Wodidud sps) adludulefiuauds 0.5 lulasniu vadl 65 esmiwadea iJuinan 30 undl wdatauenfduelagld
phenol wag chloroform: isoamyl alcohol (24:1) aﬁﬂiﬂiﬁuaaﬂim?Jmsmgum%mﬁmmﬁa 13,000 soUsABUNY 1Tu
nan 10 wit gaanlasuuudelavasslya wdniy chloroform:IAA 1 vol. nanlidniu myuwissfiaauis 13,000
sousoun? 1uian 10 wndl 1iin Ethanol 2 vol. ud AUl 20 ssmiwaldea WWuna1Usyana 30-80 undt wéathan
vyuIsaiiennnzneufildutesneaianss 13,000 seuseunit luan 10 wiit dumznoudidutesne 70WesLdus
ethanol 50-100 TulAsans wazvyuIMlIssiiAmIE 13,000 susowd Hunat 10 Wil 41 2 adt wavavarenznou
sehnduileinige 30 lulasans Wivimduelsf 20 swrwadea Tnefaulasisunen Zimand et. al., (1994)

3. MaiuUTnutuduAiduedemaia PCR WuiinaufiBueventoniuenldannlugavesiundiuidu
drfuuSian TS vos ONA §aelnsiued 29finfe TS (5-TCCGTAGGTGAACCTGCGG-3") way ITSA (5™
TCCTCCGCTTATTGATATGC-3’) (White et. al., 1990) #8198z 0.2 pmole; 2.5 mMMgCL; 0.2 mMdNTP; 1X PCR buffer
WA 1u Taq polymerase lagviUiAsendt 95 ssawaldoa 1unal 3.udl 1 50 maﬁuﬁwﬂﬁﬁ%mwmu%ﬁi 95
psAnealdea et 30 3undl dednedl 55 esruealdea Wuna 1909 waedl 72 esrwadea Wunan 1w
HeAusIuIY 35 50U warsouanTed 72 esrneaidea (uan 10.u17 w1 PCR product filduinsiaaeudae
electrophoresis i 1 Woesidud agarose gel 9 ntusin PCR product 1ﬁu§qw§€fm Microspin S-400 HR columm
uazds PCR product fiuiavsliuisniviinmesidituianalelng

4. Anrwideyadiduiandlolndiild TaawBsuieudduinedlelndvontonuiim ITs fudduiuaiia
tuiinlilu Genbank thdeyadifuiuausinal IMSwawndet1eilsunsnudvuinalelndidigguteyaves
Genbank (DDBJ: DNA Database of Japah) iaziinn1sisssainuiiinilelnavesndaeg1auvin Multiple alignment
71875 Clustal X v.2.0.12 Tulusiasd MEGA V.6 (Thompson et.al., 1997) uagldansiog19a1n Genbank untdidu
out group LWEJL‘U%ULﬁauaﬂ%é%usﬁaﬁmma @319 Phylogenetic tree 13an35 Unweighted Pair Group Method
with Arithmetic Mean (UPGMA) iag#inn153tA3129nA7 bootstrap Taglusiasufeniudium 1,000 %7 (Tamura etal,
2007)
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1. Juiingunanuau DNA Uy Agarose gel

2. JuiintoyananinuazU3unaves DNA

3. Juiingun1muau DNA UShad TS Ul Agarose gel MnmsiivSInaiudLRLSuedemaia PCR

4. Answidoyadiduiaadlolndveatonuing ITS uasuanamaluzy Dendrogram
Sumauil 4 nageulsEAvSnmasasllasiuidnidenauvelsalugnvasdungrindimiriuludesufoins

- LUULAZIRN1INAGDS MOUNLNTTIAADILUY CRD S113u 4 91 diavun 18 nssuds wiseenidu 15 nssuisnis
yaaed uay 3 nssisaunu Tuwiararududuresasediidnderanvalsafiudes Poison food

551357 1 loswaendalasdu 250 ppm.

551357 2 laswaendalasdu 500 ppm.

591357 3 laswasndalnsdu 1,000 ppm.



69

554339 4 evdendalasdu 250 ppm.
553339 5 evdondalasdu 500 ppm.
5543371 6 evdondalnsdu 1,000 ppm
353389 7 Inslpaalnsdu 250 ppm.
353337 8 Inslpaalnsdu 500 ppm.
5533371 9 Inslpaalnsdu 1,000 ppm
n591357 10 laflulaunleu 250 ppm.
593339 11 laitulaunlou 500 ppm.
353389 12 lailulawleu 1,000 ppm
5533391 13 wuulaweu 250 ppm.
553389 14 wulawu 500 ppm.
n591357 15 unulawu 1,000 ppm
NTIET 16 L%aiwmmmﬁmﬁ 1
ns5u3si 17 Wosamnwind 2
nswIET 18 L%aiwmmmﬁmﬁ 3
- BUJURN1 AR
1. wisnasindludagyianuanandudulunsinssyids
2. wamansafimunsisaduems PDA feumasuiisade Adsinihawnsuiaduna 24 v
3. tidenanvaiidesnmeaouriatuuemsinalasaluusdznssuds (Poison food)
4. Undonanvgluded 3. laeliuasaduiln 12 dalus fgnmnfivios \unan 7 fu
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1. Suiindammassyivlavesliosianveluuingsis
2. Wisuileutoyasnanisidigrulnvesdenavmiteuiunssuiimuny
3. uanenaluzuraens v
Sumeuil 5 nageulszAVEn s sllasiuidnidenauvlsalugnvasdungrindimiriulunaamiznd
- wuukazAinsveass fmdenasiafiainduneud 4 ifiusyansningean naaouluaninulanmend 19
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- BUHURN1MAaS
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2. isnadenawvaiiolddmiunisgnide (Inoculation) wismdesanuailld iudsinalnedoade
suuewnsisnte PDA Undlonilgumgives ifuaan 7-14 Yu
3. Wsuasainumudutuidadenldannvios foRns

4. ARUNISAIUNTTUID
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Figure 3.1-1 Injury symptoms on young oil palms induced by at

P\‘ i
%

Figure 3.1-3 Injury symptoms on.young oil'palms induced by carfentrazon+glufosinate at 15 days after

application

Figure 3.1-4 Injury symptoms on young oil palms induced by ethoxysulfuron+glufosinate at 15 days after

application
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Table 3.1-1 Relative density (RD), Relative frequency (RF) and Sum Dominance Ratio (SDR) of weed species in

oil palm
Percent
Order Species of weed

RD RF SDR

1 Biden pilosa 35.2 34.1 34.7

2 Ageratum conyzoides 34.1 30.2 32.2

3 Mimosa invisa 12.8 22.3 17.6

a Paspalum conjugatum 8.2 14.5 11.4

5 Praxelis clematides 7.8 10.8 9.3

6 Synedrella nodiflora 3.5 8.7 6.1

7 Axonopus compressus 2.9 5.2 4.1

8 Commelina benghalensis 2.3 4.8 3.6

9 Pteridium aquilinum 1.3 2.1 1.7

Table 3.1-2 Effect of herbicides on phytotoxictity of oil palm at 15, 30, 45,:60.and 90 days after application
Phytotoxicity Rating
Rate
Treatment o 60 90
(gai/rai)> 45 DAA 30 DAA 45 DAA
DAA DAA

atrazine + fluazifop-P-butyl 320+24 oY 0 0 0 0
atrazine + ametryn 320+360 0 0 0 0 0
atrazine + glufosinate 320+105 4 3 2 1 0
idaziflam + fluazifop-P-butyl 12+24 0 0 0 0 0
idaziflam + ametryn 12+360 0 0 0 0 0
idaziflam+ glufosinate 12+105 4 3 2 1 0
carfentrazone-ethyl + fluazifop-P-butyl 8+24 0 0 0 0 0
carfentrazone-ethyl + ametryn 8+360 0 0 0 0 0
carfentrazone-ethyl + glufosinate 8+105 5 5 3 2 0
ethoxysulfuron+ fluazifop-P-butyl 8+24 0 0 0 0 0
ethoxysulfuron + ametryn 8+360 0 0 0 0 0
ethoxysulfuron + glufosinate 8+105 5 4 2 1 0
control - 0 0 0 0 0

Y Phytotoxicity was assessed by visual rate from 0-10, O=normal 1-3=slightly toxic 4-6 = moderately 7-9 =

severely toxic 10= completely killed

“ DAA = Days After Application



167

Table 3.1-3 Effect of herbicides on growth of oil palm in greenhouse

Treatrment Rate Leaf number of oil palm
(g ai/rai) 0 DAA 30 DAA 60 DAA 90 DAA 120 DAA
atrazine + fluazifop-P-butyl 320 + 24 9.7 a 9.7 a 10.7.a 11.7 a 11.7 a
atrazine + ametryn 320 + 360 9.3a 93a 10.3a 11.0 a 11.0a
atrazine + glufosinate 320 + 105 10.7 a 10.7 a 11.7 a 12.7 a 12.7 a
idaziflam + fluazifop-P-butyl 12 + 24 10.3 a 10.3 a 11.3 a 12.3 a 123 a
idaziflam + ametryn 12 + 360 11.7 a 11.7.a 123 a 133 a 133 a
idaziflam+ glufosinate 12 + 105 10.3 a 10.3 a 113 a 123 a 123 a
carfentrazone-ethyl + fluazifop-P-butyl 8+ 24 10.7 a 10.7 a 11.7 a 12.7 a 12.7 a
carfentrazone-ethyl + ametryn 8 + 360 113 a 113 a 123 a 13.7 a 13.7 a
carfentrazone-ethyl + glufosinate 8 + 105 10.0 a 10.0 a 11.0 a 12.0 a 12.0 a
ethoxysulfuron+ fluazifop-P-butyl 8+ 24 10.7 a 10.7 a 12.0 a 133 a 133 a
ethoxysulfuron + ametryn 8 + 360 11.7 a 11.7 a 12.7 a 13.7 a 13.7 a
ethoxysulfuron + glufosinate 8 + 105 113 a 113 a 123 a 133 a 133 a
control - 11.0 a 11.0a 12.0 a 13.0 a 130 a
CV(%) 10.7 10.7 15.1 13.96 13.96

¥ Means in the same columns followed by the same letter are nat signicantly different at the 5% level by DMRT
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168

Treatment Rate Weed control V
(g ai/rai) 15 DAA 30 DAA 45 DAA 60 DAA
atrazine + fluazifop-P-butyl 320 + 24 10 10 10 10
atrazine + ametryn 320 + 360 10 10 10 10
atrazine + glufosinate 320 + 105 10 10 10 10
indaziflam + fluazifop-P-butyl 12 + 24 10 10 10 10
indaziflam + ametryn 12 + 360 10 10 10 10
indaziflam+ glufosinate 12 + 105 10 10 10 10
carfentrazone-ethyl + fluazifop-P-butyl 8+24 7 7 7 7
carfentrazone-ethyl + ametryn 8 + 360 10 10 10 10
carfentrazone-ethyl + glufosinate 8 + 105 10 10 10 10
ethoxysulfuron+ fluazifop-P-butyl 8+ 24 7 7 7 7
ethoxysulfuron + ametryn 8 + 360 10 10 10 10
ethoxysulfuron + glufosinate 8 + 105 10 10 10 10
glyphosate 240 10 10 10 10
paraquat 110.4 10 10 10 10
control - 0 0 0 0

YWeed control was assessed by visual rate from 0-10 0=

“ DAA = Days After Application

no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10= completely control
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Table 3.1-5 Efficacy of herbicides on species of weed at 60 days after application in greenhouse

Weed control”

Treatment Rate (g ai/rai)
BIPI MINI AGCO PLCO
atrazine + fluazifop-P-butyl 320 + 24 10 10 10 10
atrazine + ametryn 320 + 360 10 10 10 10
atrazine + glufosinate 320 + 105 10 10 10 10
indaziflam + fluazifop-P-butyl 12 + 24 10 10 10 10
indaziflam + ametryn 12 + 360 10 10 10 10
indaziflam+ g¢lufosinate 12 + 105 10 10 10 10
carfentrazone-ethyl + fluazifop-P-butyl 8+ 24 5 6 9 9
carfentrazone-ethyl + ametryn 8 + 360 10 10 10 10
carfentrazone-ethyl + glufosinate 8 + 105 10 10 10 10
ethoxysulfuron+ fluazifop-P-butyl 8+ 24 6 6 7 8
ethoxysulfuron + ametryn 8 + 360 10 10 10 10
ethoxysulfuron + glufosinate 8 + 105 10 10 10 10
glyphosate 240 10 10 10 10
paraquat 110.4 10 10 10 10
control S 0 0 0 0

Y Weed control was assessed by visual rate from 0-10 0 = no control 1-3 = slightly control, 4-6 = moderately control,
7-9 = good control, 10= completely-control

“BIPI = Biden pilosa, MINI = Mimosa invisa, AGCO= Ageratum conyzoides, PLCO= Paspalum conjugatum
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Rate Weed number (number m?) Dry weight (g/m)
Treatment

(g ai/rai) BIPI MINI AGCO PLCO BIPI MINI AGCO PLCO
atrazine + fluazifop-P-butyl 320 + 24 0a 0a 0a 0a 0a 0a 0a 0a
atrazine + ametryn 320 + 360 0a 0a 0a 0a 0a 0a 0a 0a
atrazine + glufosinate 320 + 105 0a 0a 0a 0a 0a Oa 0a 0a
indaziflam + fluazifop-P-butyl 12 +24 0a 0a 0a 0a 0a 0a 0a 0a
indaziflam + ametryn 12 + 360 0a 0a 0a 0a 0a 0a 0a 0a
indaziflam+ glufosinate 12 + 105 0a 0a 0a 0a 0a 0a 0a 0a
carfentrazone-ethyl + fluazifop-P-butyl 8+ 24 20b 15 b 10 b 5b 212.0b 452 b 89.2 b 223 b
carfentrazone-ethyl + ametryn 8 + 360 0a 0a 0a 0a 0a 0a 0a 0a
carfentrazone-ethyl + ¢lufosinate 8 + 105 0a 0a 0a Oa 0a O0a 0a 0a
ethoxysulfuron+ fluazifop-P-butyl 8+24 22 b 14b 7b 0a 256.3 b 576 b 784 b 0a
ethoxysulfuron + ametryn 8 + 360 0a 0a 0a 0a 0a 0a 0a 0a
ethoxysulfuron + glufosinate 8 + 105 0a 0a 0a 0a 0a 0a 0a 0a
glyphosate 240 0a 0a 0a Oa Oa 0a 0a 0a
paraquat 1104 Oa Oa Oa 0a Oa Oa Oa Oa
control - 50 ¢ 50 ¢ 50 ¢ 50 ¢ 50 ¢ 50 ¢ 50 ¢ 50 ¢
cv - 12.1 11.8 9.2 7.5 11.3 12.4 8.2 10.2

Y Means in the same columns followed by the same letter are not signicantly different at the 5% level by DMRT

 BIPI = Biden pilosa, MINI = Mimosa invisa, AGCO= Ageratum conyzoides, PLCO= Paspalum conjugatum
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Table 3.1-7 Effect of herbicides on phytotoxicity of oil palm at 15, 30 and 60 days after application in January-May 2021, Chiangrai

Rate Phytotoxicity Rating
Treatment (g ai/rai) Wiang Chiang Rung Horticulture Reseagch Center Chiangrai
15 DAAY 30 DAA 60 DAA 15 DAA 30 DAA 60 DAA

atrazine + fluazifop-P-butyl 320 + 24 0 0 0 0 0 0
atrazine + ametryn 320 + 360 0 0 0 0 0 0
atrazine + glufosinate 320 + 105 0 0 0 0 0 0
indaziflam + fluazifop-P-butyl 12 + 24 0 0 0 0 0 0
indaziflam + ametryn 12 + 360 0 0 0 0 0 0
indaziflam+ g¢lufosinate 12 + 105 0 0 0 0 0 0
carfentrazone-ethyl + ametryn 8 + 360 0 0 0 0 0 0
carfentrazone-ethyl + glufosinate 8+ 105 0 0 0 0 0 0
ethoxysulfuron + ametryn 8 + 360 0 0 0 0 0 0
ethoxysulfuron + glufosinate 8 + 105 0 0 0 0 0 0
glyphosate 240 0 0 0 0 0 0
glufosinate 105 0 0 0 0 0 0
using labor - 0 0 0 0 0 0
control S 0 0 0 0 0 0

Y Phytotoxicity was assessed by visual rate from 0-10, 0= normal 1-3 = slightly toxic 4-6 = moderately 7-9 = severely toxic 10 = completely killed ¥ DAA =Days After
Application



172

Table 3.1-8 Leaf numbers of oil palm at 0, 30, 60, 90 days after application in January-May 2021, Chiangrai

Rates Leaf Number of Plant
Treatments (g ai/rai) Wiang Chiang Rung Horticulture Reseagch Center Chiangrai

0 30 60 90 0 30 60 90
atrazine+fluazifop-P-butyl 320 + 24 35™ 38" 42" a6 "™ a0 ™ a2 45" ag"
atrazine+ametryn 320 + 360 36 39 43 a7 37 40 43 ar
atrazine+glufosinate 320 + 105 35 37 41 46 36 39 a4 48
indaziflam+fluazifop-P-butyl 12 + 24 37 39 40 45 36 39 42 46
indaziflam+ametryn 12 + 360 36 39 41 45 36 38 a2 46
indaziflam+glufosinate 12 + 105 36 39 42 45 39 41 a4 ar
carfentrazone-ethyl +ametryn 8 + 360 38 40 39 a4 39 42 45 48
carfentrazone-ethyl +glufosinate 8 + 105 35 39 40 a4 40 43 46 49
ethoxysulfuron+ametryn 8 + 360 37 38 40 a4 39 41 45 49
ethoxysulfuron+glufosinate 8 + 105 35 38 41 46 36 39 a4 48
glyphosate 240 38 40 a2 46 38 40 a4 at
glufosinate 105 35 37 a1 a6 38 39 43 ar
using labor - 36 40 a2 46 36 39 a4 a8
control - 35 39 43 ar 36 39 a4 ar
CV(%) 4.2 4.6 23 3.4 35 4.6 2.1 2.8

ns= nonsignificant at P< 0.05
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Table 3.1-9 Types and number of weed of the non-treated plots in oil palm

Horticulture Reseagch Center
Wiang Chiang Rung

Chiangrai
Type
Number of Number of
(%) (%)
plant / m? plant / m?
Grasses - - - ,
Paspalum conjugatum 52 16 43 29.5
Axonopus compressus - - 37 253
Acroceras munroanum 22 6.8 - -
Broadleaves - - - i
Biden pilosa 81 25 43 29.5
Ageratum conyzoides 74 22.8 23 15.7
Praxelis clematides a4 13.5 - -
Mimosa invisa 10 3.1 - -
Commelina benghalensis 22 6.8 - -
Pteridium aquilinum 20 6.2 - -

Total 325 100 146 100
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Table 3.1-10 Effect of herbicides on weed control at 15, 30 and 60 days after application and weed dry weight of weed at 60 days after application in January-May

2021, Chiangrai

Wiang Chiang Rung

Horticulture Reseagch Center Chiangrai

Rates weed control weed weed control
Treatments weed dry
(g ai/rai) 15 dry weight _ ,
oAn? 30 DAA 60 DAA (e 15DAA  30DAA 60 DAA  weight (g)/m
atrazine+fluazifop-P-butyl 320 + 24 6 6 4 222.8 cd” 4 2 0 233.6 d
atrazine + ametryn 320 + 360 6 5 1 165.3 ¢ 2 0 0 198.0 cd
atrazine+glufosinate 320 + 105 8 8 7 36.0ab 9 9 7 43.0 ab
indaziflam+fluazifop-P-butyl 12 + 24 4 6 3 180.8 ¢ 5 2 0 243.2d
indaziflam+ametryn 12 + 360 3 6 3 208.4 cd 4 1 0 241.2d
indaziflam+glufosinate 12 + 105 8 8 7 29.6 ab 10 9 7 15.2 ab
carfentrazone-ethyl+ametryn 8 + 360 6 2 0 198.8 cd 6 4 0 122.3 bc
carfentrazon- ethyl+glufosinate 8 + 105 8 8 7 14.4 ab 10 9 7 57.2 ab
ethoxysulfuron+ametryn 8 + 360 4 6 4 195.6 c 2 0 0 164.5 cd
ethoxysulfuron+glufosinate 8 + 105 8 8 7 44.3 ab 10 9 7 38.7 ab
glyphosate 240 7 8 6 89.2 b 8 7 a4 776 b
glufosinate 105 8 7 5 155.6 ¢ 9 9 5 118.5 bc
using labor = 10 10 10 0.0a 10 10 10 0.0a
control - 0 0 0 376.0 e 0 0 0 272.8d
CV% 88.4 77.2

'Means in the same column followed by a common letter are not significantly different by DMRT at P< 0.05

* DAA=Days After Application
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Table 3.2-1 Survey location of weed species in oil palm grown in acid soil area.

Field location Province Weed Species
no. Lat. Lons.
1 14.257203 100.852816 Tambon nopparat negUNIe (Panicum repens L.) weinuu (Brachiaria mutica (Forssk.) Stapf) vajazees (Cyanthillium cinereum (L.) H.
Nong Suea District, Pathum Thani Rob.) @dn(lpomoea gracilis R.Br.) lugstumuwin (Mimesa pudica L.) ;fivm(Tr/chosanthes cordata Roxb)
2 14.256845 100.851251 Tambon Nong Rong, Nong Khae District, | w11 (Umperata cylindrica (L.) Beauv)) wejrwu (Brachiaria mutica (Forssk.) Stapf) 99ae (Conyza sumatrensis (Retz.)
Saraburi E Walker) wgrazee3 (Cyanthillium cinereum(L.) H. Rob.) @z8&n(lpomoea gracilis R.Br.) luastunuu (Mimosa pudica
L) %’m(Trichosanthes cordata Roxb)
3 14.289800 100.850061 Tambon Kum Hak, Nong Khae District, naen Imperata cylindrica (L.)Beauv.) waj1wu (Brachiaria mutica (Forssk.) Stapf) 99@e (Conyza sumatrensis (Retz.)
Saraburi E Walker) #nilm (Altemanthera sessilis (L.) R.Br. ex DC.) wejnazeasa (Cyanthillium cinereumn (L) H. Rob.)
4 14.297815 100.859774 Tambon Kum Hak, Nong Khae District, naen Imperata cylindrica” (L.) Beauv.) waj1vu (Brachiaria mutica (Forssk.) Stapf) 99@e (Conyza sumatrensis (Retz.)
Saraburi E Walker) #miln (Alternanthera sessilis (L.) R.Br. ex DC.) wejnazasa (Cyanthillium cinereumn (L) H. Rob.)
5 14.295195 100.861559 Tambon Kum Hak, Nong Khae District, neaznatLAN (Panicum distichum L) wanuu (Brachiaria mutica (Forssk.) Stapf) vgjdunia (Panicum repens L.) £
Saraburi \Jn (Alternanthera sessilis (L) R.Br. ex DC.) wginageas (Cyanthillium cinereum (L.) H. Rob.)
i Wiikania micrantha Kunth
6 14.289806 100.850056 Tambon Kum Hak, Nong Khae District, ngaznaUuLAN (Panicum distichum L) wajnwu (Brachiaria mutica (Forssk.) Stapf) #ejrdunia (Panicum repens L.) U
Saraburi 181 (Asystasia gangetica (L.) T. Anderson) nej1agess (Cyanthillium cinereum (L.) H. Rob.)
9988 (Conyza sumatrensis (Retz.) E Walker)
7 14.133019 100.800473 Tambon Bueng Cham O, Nong Khae ngaznaUuLAN (Panicum distichum L) wajnwu (Brachiaria mutica (Forssk.) Stapf) #ejrdunia (Panicum repens L.) U
District, Saraburi e (Asystasia gangetica (L) T. Anderson) nejagess (Cyanthillium cinereumn (L) H. Rob.)
8 14.124775 100.800385 Tambon Bueng Bon, Nong Khae District, | wgja1 Imperata cylindrica (L.) Beauv.) nejnuu (Brachiaria mutica (Forssk.) Stapf) 4eae (Conyza sumatrensis (Retz.)
Saraburi E Walker) unmen (Asystasia gangetica (L.) T. Anderson) FlAghy (Mikania micrantha Kunth ﬂ'ﬁz@ﬂﬂ%ﬂj(&'permacoce
latifolia Aubl.) UWulaJiIﬁEJiJW(Gomphreno celosioides Mart.) wgjrazeas (Cyanthillium cinereum (L) H. Rob.)
9 14.120619 100.800261 Tambon Bueng Bon, Nong Khae District, | #1817 (Imperata cylindrica (L.) Beauv.) ngj1uu (Brachiaria mutica (Forssk.) Stapf) nszasilulviey (Spermacoce (atifolia
Saraburi Aubl) feefis (Ruellia tuberosa L.) Yede (Conyza sumatrensis (Retz.) E Walker)
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Field location Province Weed Species

no. Lat. Long.

10 14.072654 100.794372 Tambon Bueng Bon, Nong Khae District, mﬁwazmmﬁ%ﬁm (Panicum distichum L.) mﬁwu (Brachiaria mutica (Forssk.) Stapf) alagu (Mikania micrantha Kunth)

Saraburi neageas (Cyanthillium cinereum (L.) H. Rob.) Unwien (Asystasia gangetica (L.) T. Anderson
11 14.275293 100.892057 Tambon Nong Mu, Wihan Daeng ngaznIauLAN (Panicum distichum L) wainwi (Brachiaria mutica (Forssk.) Stapf) nejrdunia (Panicum repens L.)
District, Saraburi neageas (Cyanthillium cinereum (L.) H. Rob.) Unvien (Asystasia eangetica (L.) T. Anderson) FlAgy (Mikania
micrantha Kunth)
12 | 14.2752930 | 100.8920572 | Tambon Nong Mu, Wihan Daeng ngaznaUuLAN (Panicum distichum L)REU (Brachiaria mutica (Forssk.) Stapf) wandune (Panicum repens L.) e
District, Saraburi axe09 (Cyanthillium cinereum (L.).H. Rob.) uen (Asystasia gangetica (L.) T. Anderson) g (Mikania micrantha
Kunth)
13 14.275293 100.892057 Tambon Nong Mu, Wihan Daeng neaznnULAN (Panicum distichum Lviejnau (Brachiaria mutica (Forssk.) Stapf) wanduna (Panicum repens L.) we
District, Saraburi azo0d (Cyanthillium cinereum (L.) H. Rob.) uen (Asystasia gangetica (L.) T. Anderson) %lﬁa'm (Mikania micrantha
Kunth)

14 14.3190579 100.8836917 Tambon Nong Khae District, Saraburi ne A Imperata cylindrica (L.) Beauv.) #a)1uu (Brachiaria mutica (Forssk.) Stapf) #ejadiunia (Panicum repens L.)
neagead (Cyanthillium cinereum (L.) H. Rob.) 40@e (Conyza sumatrensis (Retz.) E Walker) Flrgu (Mikania
micrantha Kunth)

15 14.2131340 100.8858026 Tambon nopparat neagnnULAN (Panicum distichum L) wajnuu (Brachiaria mutica (Forssk.) Stapf) ngjdunia (Panicum repens L.)

Nong Suea District, Pathum Thani gzdnlipomoea gracilis R.Br)) lugsiuwuny (Mimosa pudica L.) ‘T’JJm(Trichosanthes cordata Roxb) wej15sun (Chloris
barbata Sw.) finida (Alternanthera sessilis (L) R.Br. ex DC.)

16 14.2139274 100.8880698 Tambon nopparat ngaznIaUiLAN (Panicum distichum L.) wajnwu (Brachiaria mutica (Forssk.) Stapf) nejrdunia (Panicum repens L.)

Nong Suea District, Pathum Thani

azdnljpomoea gracilis R.Br.) lugsiuwunu (Mimosa pudica L) in(Trichosanthes cordata Roxb) wgirsun (Chloris

barbata Sw.) inln(Alternanthera sessilis (L.) R.Br. ex DC.)




Table 3.2-2 Dominant and co-dominant weed species on oil palm grown in acid soil area.

Weed species Weed type SDR (%)
%A1 (Imperata cylindrica (L.) Beauv.) grass 28.5
mjw%’umm (Panicum repens L.) grass 14.2
mﬁwazmmﬁﬁu (Panicum distichum L.) grass 13.4
neu (Brachiaria mutica (Forssk.) Stapf) grass 10.1
neazess (Cyanthillium cinereum (L.) H. Rob.) broadleaf 8.9
uuliislsevn(Gomphrena celosioides Mart.) broadleaf 7.0
UmeN (Asystasia gangetica (L.) T. Anderson) broadleaf 6.2
#lgu (Mikania micrantha Kunth) broadleaf 5.1
ann(Alternanthera sessilis (L.) R.Br. ex DC.) broadleaf 3.5
fnideumensia(Cleome rutidosperma DC.) broadleaf 3.1

Table 3.2-3 Phytotoxicity of herbicides at 7, 15,30 and 60 days after application on oil palm grown in acid

Sum dominance ratio (SDR) based on different weed species in oil palm

soil area. (green house)

Rate phytotoxicity of oil palm !

Treatment (g ai/rai) 7 DAA 15 DAA 30 DAA 60

DAA
1. topramezone + atrazine 8.4+400 0 0 5 3
2. topramezone + diuron 8.4+400 0 0 6 3
3. topramezone + indaziflam 8.4+14 0 0 6 3
4. glyphosate + diuron 288+400 2 3 5 4
5. glyphosate + indaziflam 288+14 2 4 4 3
6. slyphosate + flumijoxazin 288+20 3 5 6 3
7. glufosinate+ diuron 105+400 6 7 6 6
8. glufosinate+ indaziflam 105 +14 6 7 7 7
9. glufosinate+ flumioxazin 105420 8 8 7 5
10. topramezone 8.4 0 0 6 3
11. slufosinate 105 6 7 7 6
12. glyphosate 288 1 a4 6 4
13. weedy check - 0 0 0 0

Remark

DAA = Day After Application

177

Phytotoxic 0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic, 7-9 = severely toxic, 10 = completely kill
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Table 3.2-4 Effect of herbicides on number of oil palm frond on oil palm grown in acid soil area. (greenhouse)

Rate Number of oil palm frond (frond per plant)
Treatment
(g ai/rai) 0 DAA 30 DAA 60 DAA 90 DAA 120 DAA
1. topramezone + atrazine 8.4+400 9.7a 97a 10.0 a 10.7 a 110 a
2. topramezone + diuron 8.4+400 10.0 a 10.0 a 103 a 10.7 a 10.7 a
3. topramezone + indaziflam 8.4+14 103 a 103 a 10.7 a 11.0a 113 a
4. glyphosate + diuron 288+400 11.0 a 11.0 a 113 a 11.7 a 11.7 a
5. glyphosate + indaziflam 288+14 10.7 a 10.7 a 10.7 a 11.0a 11.7 a
6. glyphosate + flumioxazin 288+20 113 a 113 a 11.7 a 12.0 a 12.0a
7. glufosinate+ diuron 105+400 103 a 103 a 10.7 a 11.0a 11.7 a
8. glufosinate+ indaziflam 105 +14 113 a 113 a 113 a 11.7 a 11.7 a
9. glufosinate+ flumioxazin 105+20 11.0 a 11.0 a 11.0 a 113 a 11.7 a
10. topramezone 8.4 10.7 a 10.7 a 11.0 a 113 a 113 a
11. glufosinate 105 10.7 a 10.7 a 10.7 a 11.0a 11.7 a
12. ¢lyphosate 288 11.0 a 11.0 a 113 a 11.7 a 11.7 a
13. weedy check - 10.7 a 10.7a 110 a 113 a 120 a
CV. (%) 7.95 7.95 7.67 7.41 7.31

YMeans followed by the same letter in column are not significantly different at 5% level by DMRT

Table 3.2-5 Species and number of weed in untreated treatment at 30 days after application

Dominant weed species number of weeds/1 m? %

Grass weeds

- Imperata cylindrica (L.) Beauv. 89.5 22.3
- Panicum distichum L. 67.6 16.9
- Brachiaria mutica (Forssk.) Stapf. 555 13.8

Broadleaved weeds

- Cleome rutidosperma DC. 78.0 19.4
- Alternanthera sessilis (L.) R.Br. ex DC. 41.5 10.3
- Gomphrena celosioides Mart. 69.0 17.2

total 401.1 100.0
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Table 3.2-6 Phytotoxicity of herbicides at 7, 15,30 and 60 days after application on oil palm grown in acid soil area.

Rate phytotoxicity of oil palm !
Treatment
(g ai/rai) 7 DAA 15 DAA 30 DAA 60 DAA
1. topramezone + atrazine 8.4+400 0 0 0 0
2. topramezone + diuron 8.4+400 0 0 0 0
3. topramezone + indaziflam 8.4+14 0 0 0 1
4. gslyphosate + diuron 288+400 2 3 1 1
5. glyphosate + indaziflam 288+14 2 4 1 1
6. slyphosate + flumioxazin 288+20 3 5 1 1
7. glufosinate+ diuron 105+400 2 3 1 1
8. glufosinate+ indaziflam 105 +14 2 3 1 1
9. glufosinate+ flumioxazin 105+20 2 3 1 1
10. glyphosate 336 2 3 1 1
11. hand weeding 288 0 0 0 0
12. weedy check - 0 0 0 0

Remark DAA = Day After Application

Phytotoxic 0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic, 7-9 = severely toxic, 10 = completely kill

Table 3.2-7 Efficacy of herbicides at 15, 30, 60 and 90 days after application on oil palm grown in acid soil area.

Rate Visual weed control !
Treatment
gai/rai 15 DAA 30 DAA 60 DAA 90 DAA
1. topramezone + atrazine 8.4+400 10 9 7 5
2. topramezone + diuron 8.44+400 10 10 8 6
3. topramezone-+indaziflam 8.4+14 10 9 8 6
4. glyphosate + diuron 288+400 9 10 10 10
5. glyphosate + indaziflam 288+14 9 10 10 10
6. glyphosate+flumioxazin 288+20 9 10 8 7
7. glufosinate+ diuron 105+400 10 10 10 8
8. glufosinate+ indaziflam 105 +14 10 10 9 10
9. glufosinate+ flumioxazin 105+20 10 10 10 8
10. slyphosate 336 9 10 8 6
11. hand weeding 288 10 10 10 10
12. weedy check - 0 0 0 0

Efficacy 0 = no control, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control

10 = completely control
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Table 3.2-8 Number of weed at 60 days after application herbicide tank-mix on oil palm grown in acid soil area.

Number of weed/ m?

Rate
Treatment
(g ai/rai) IMPCY PRADI BRAMU CLERU ALTSE GOMCE
1. topramezone + atrazine 8.4+400 573 b 34.0 b 34.0b 81.0c 13.0b 23.7b
2. topramezone + diuron 8.4+400 21.0b  200ab 250b 30.0b 50ab 113 ab
3. topramezone + indaziflam 8.4+14 342 b 415b 19.6 b 15.5 ab 9.0b 18.7 ab
4. glyphosate + diuron 288+400 0.0a 0.0 a 0.0 a 0.0 a 0.0a 0.0a
5. glyphosate + indaziflam 288+14 00a 0.0a 0.0a 0.0a 00a 0.0a
6. slyphosate + flumioxazin 288+20 1.0a 9.5a 53a 9.0 ab 120b 45.0 ¢
7. glufosinate+ diuron 105+400 0.0a 0.0 a 0.0 a 0.0 a 0.0a 0.0a
8. glufosinate+ indaziflam 105 +14 00a 0.0a 0.0a 0.0a 00a 0.0a
9. glufosinate+ flumioxazin 105+20 00a 0.0a 1.0 a 0.0a 33a 0.0a
10. glyphosate 336 66.5 b 52.1bc 16.6ab.  66.5 bc 3d3bc 67.6d
11. hand weeding - 00a 0.0 a 0.0a 0.0 a 0.0a 0.0a
12. weedy check - 89.5 ¢ 67.6C 555 c 78.0c 41.5c 69.0d
CV.(%) 49.5 51.5 45.5 35.1 27.8 35.6

Y /Means followed by the same letter in column are not significantly different at 5% level by DMRT

- Imperata cylindrica (L.) Beauv. (IMPCY)

- Panicum distichum L. (PRADI)

- Brachiaria mutica (Forssk.) Stapf. (BRAMU)

- Cleome rutidosperma DC. (CLERU)

- Alternanthera sessilis (L.) R.Br. ex DC. (ALTSE)

- Gomphrena celosioides Mart. (GOMCE)
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Table 3.2-9 Dry weight of weed at 60 days after application herbicide tank-mix on oil palm grown in acid soil area.

Rate Dry weight (g/m?)
Treatment
(g ai/rai) IMPCY  PRADI BRAMU CLERU  ALTSE GOMCE
1. topramezone + atrazine 8.4+400 102.3
78.8 c 69.0b 97.6cd 565c 85.5¢
bc
2. topramezone + diuron 8.4+400 766b  665Db 55.7b 443 b 233 Db 429 b
3. topramezone + indaziflam 8.4+14 98.8b 905cd 450b 60.5¢c  395bc  61.8bc
4. gslyphosate + diuron 288+400 00a 0.0a 00a 00a 00a 0.0a
5. glyphosate + indaziflam 288+14 0.0a 0.0 a 0.0a 0.0a 0.0a 0.0a
6. slyphosate + flumioxazin 288+20 27a 234 a 14.8 a 21.8ab 295D 65.5 bc
7. glufosinate+ diuron 105+400 00a 0.0a 00a 0:0a 00a 0.0a
8. glufosinate+ indaziflam 105 +14 00a 00a 0.0a 00a 00a 0.0a
9. glufosinate+ flumioxazin 105+20 00a 0.0a 0.0a 00a 00a 0.0a
10. glyphosate 336 688b 521b. 7266 ab 70.5 c 60.5c  109.6 cd
11. hand weeding - 00a 0.0a 00a 00a 00a 0.0a
12. weedy check 103.5
- 167.5C o 1321 ¢ 1322d 101.5d 1433d
CV.(%) 30.5 a4a.4 53.2 29.5 37.1 333

YMeans followed by the same letter in column are not significantly different at 5% level by DMRT

- Imperata cylindrica (L.) Beauv. (IMPCY)

- Panicum distichum L. (PRADI)

- Brachiaria mutica (Forssk.) Stapf. (BRAMU)

- Cleome rutidosperma DC. (CLERU)

- Alternanthera sessilis (L) RBr. ex DC. (ALTSE)
- Gomphrena'celosioides Mart. (GOMCE)
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Table 3.2-10 Number of oil palm frond at 0 and 30 days after application and cost of weed control on oil

palm grown in acid soil area.

Rate Cost of
(g ai/rai) Number of oil palm frond weed
Treatment (frond per plant) control
(baht/rai)
0 DAA 30 DAA 60 DAA 90 DAA
1. topramezone + atrazine 8.4+400 20.4" 21.3™ 22.0™ 23.9" 401
2. topramezone + diuron 8.4+400 214 22.2 23.0 24.1 435
3. topramezone + indaziflam 8.4+14 19.8 20.6 214 23.0 573
4. glyphosate + diuron 288+400 21.1 22.0 228 23.9 212
5. glyphosate + indaziflam 288+14 22.3 22.4 23.2 24.3 510
6. glyphosate + flumioxazin 288+20 20.8 22.3 23.1 24.2 378
7. glufosinate+ diuron 1054400 20.5 211 22.1 23.2 393
8. glufosinate+ indaziflam 105 +14 22.1 23.5 24.3 25.4 531
9. glufosinate+ flumioxazin 105+20 222 22.4 232 24.3 489
10. glyphosate 336 211 214 235 24.0 154
11. hand weeding - 22.4 23.4 24.2 255 1,500
12. weedy check - 21.0 22.0 228 23.5 ]
CV. (%) 23 3.2 3.2 3.4

YMeans followed by the same letter.in column are not significantly different at 5% level by DMRT

*DAA = Day After Application

ns= non-significant
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uﬂasaaa (Cyanthillium cinereust.) uulaislseth (Gomphrena celosioides Mart.) H.

R 1 - '

3lAgnu (Mikania micrantha Kunth)
Beauv.) H. Rob.) Beauvs) Rob.) Beauv.)

Figure 3.2-1 weed species on oil palm grown in acid soil area.

paraquat+ flumioxazin weedy check

Figure 3.2-2 Phytotoxicity of herbicides to oil palm 30 days after application
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Figure 3.2-3 Aerial photography on oil palm“grown in acid soil area at Tambon Bueng Bon, Nong Khae District,

Saraburi Province

Figure 3.2-4 Phytotoxicity of herbicides on oil palm grown in acid soil area 60 days after application
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topramezone + diuron topramezone + indaziflam
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lyphosate + diuron . .
$YP glyphosate +dndaziflam glyphosate + flumioxazin

Figure 3.2-5 Effect of herbicides Tank-mix on oil palm:.grown in acid soil area 90 days after application
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glyphosate weedy check



Table 3.3-1 Dominant and co-dominant weed species in oil palm at Pak Phanang River basin
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Weed species Weed type SDR (%)
a1uss (Praxelis clematidea (Griseb.) R. M. King & H. Rob.) broadleaf 29.7
we1vU (Brachiaria mutica) grass 14.0
neRuun (Digitaria ciliaris (Retz.) Koeler) grass 13.5
nananuan (Phyla nodiflora (L.) Greene) broadleaf 12.1
weundvay (Echinochloa colona (L) link) grass 9.1
w1 TUNIA (Panicum repen L.) grass 6.2
ey (Paspalum conjugatum Berg.) grass 53
ﬂﬂél:mg (Cyperus kyllingia Endl.) sedge 4.2
Ausinwn (Tridax procumbens (L.) L.) broadleaf 33
wuwnlann (Fimbristylis quinquangularis (Vahl) Kunth) sedge 2.6
Sum dominance ratio (SDR) based on different weed species in oil palm
Table 3.2-2 Weed management practice of farmer in oil palm at Pak Phanang River basin
Weed management Number of farmers %
Apply herbicide 0 0
Apply Herbicide and machine 3 30
Non- apply herbicide 7 70
Total 10 100

Table 3.3-3 Phytotoxicity of herbicides at 7 21 and 30 days after application in oil palm (green house)

Herbicide Rate Phytotoxicity
Treatment (ai/rai) (Days after application)
7 DAA 21 DAA 30 DAA
1 flumioxazin + paraquat 20+110.4 7 6 2
2 flumioxazin«+ glufosinate 20+105 al 5 2
3 diuron # paraquat 120+110.4 6 6 6
4 diuren + glufosinate 120+105 3 4 2
5 indaziflam+ paraquat 12+110.4 3 3 3
6 indaziflam+ glufosinate 12+105 4 3 2
T carfentrazone+ paraquat 8+110.4 8 7 5
8 carfentrazone+ glufosinate 8+105 5 4 2
9 oxyfluorfen+ paraquat 36+110.4 7 4 3
10 oxyfluorfen+ glufosinate 36+105 3 6 7
11 ethoxysulfuron+atrazine 8+360 1 1 1
12 ethoxysulfuron+ glufosinate 8+105 6 5 2
13 Untreated control - 0 0 0

Remark DAA = Day After Application

Phytotoxic

0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic, 7-9 = severely toxic, 10 = completely kill



188

Table 3.3-4 Number of oil palm frond at 0 30 60 and 90 days after application in green house condition.

Number of oil palm frond

Rate
Treatment Herbicide (frond per plant)
(ai/rai)

0 DAA* 30 DAA 60 DAA 90 DAA
1 flumioxazin + paraquat 20+110.4 8.7a" 9.0a 10.7 a 113 a
2 flumioxazin + glufosinate 20+105 8.7 a 103a 11.3a 11.7 a
3 diuron + paraquat 120+110.4 8.7a 9.0a 9.7a 10.7 a
4 diuron + glufosinate 120+105 93a 9.7a 10.7 a 113 a
5 indaziflam+ paraquat 12+110.4 93a 93a 10.7 a 11.7 a
6 indaziflam+ glufosinate 12+105 93a 10.0 a 113 a 113 a
7 carfentrazone+ paraquat 8+110.4 8.7 a 10.0-a 10.7 a 113 a
8 carfentrazone+ glufosinate 8+105 93a 10.0a 113 a 11.7 a
9 oxyfluorfen+ paraquat 36+110.4 93a 107a° 11.7a 123 a
10 oxyfluorfen+ glufosinate 36+105 9.0a 107a 113a 11.7 a
11 ethoxysulfuron+atrazine 8+360 9.0 a 10.7a 113a 113 a
12 ethoxysulfuron+ glufosinate 8+105 8.3a 9.7 a 11.0 a 113 a
13 Untreated control - 8.7a 103a 113a 12.0 a

CV. (%) 11.8 11.2 1.3 6.6

Y Number followed by the same letter or no letter in a column-are not significantly different at the 0.05 according to Duncan’s test.
*DAA = Day After Application
Table 3.3-5 Efficacy of herbicide tank-mix for control over all weed in oil palm at 30 and 60 days after

application in green house condition.

Rate Efficacy at Efficacy at
Treatment Herbicide
(ai/rai) 30 DAA 60 DAA
1 flumioxazin + glufesinate 20+105 9 8
2 diuron +elufosinate 120+105 10 7
3 indaziflam+ glufosinate 12+105 10 9
4 ethoxysulfuron+atrazine 8+360 5 4
5 ethoxysulfuron+ glufosinate 8+105 9 7
6 Untreated control - 0 0
Efficacy
0= no control, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control

10 = completely control



Table 3.3-6 Efficacy of herbicide tank-mix for control a weed species in oil palm at 30 and 60 days after

application in green house condition.
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Treatment Herbicide Rate 30 DAA 60 DAA
(ai/rai) prax Digi Echi  prax Digi Echi

1 flumioxazin + glufosinate 204105 10 9 9 9 8 7
2 diuron + glufosinate 120+105 10 10 10 9 9 8
3 indaziflam+ glufosinate 12+105 10 9 10 10 8 9
4 ethoxysulfuron+atrazine 8+360 6 5 5 5 4 4
5 ethoxysulfuron+ glufosinate 8+105 10 9 10 9 7 9
6 Untreated control - 0 0 0 0 0 0

Efficacy

0= nocontrol, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control

10 = completely control

Prax= Praxelis clematidea (Griseb.) R. M. King & H. Rob., Digi =Digitaria sanguinalis (L.) Scop., Echi=Echinochloa colona (L.) link

Table 3.3-7 Species and number of weed in untreated treatment at 30.days-after application

Weed species Number (plant/m2) %
Grass weeds
Digitaria ciliaris (Retz.) Koeler 62.5 30.6
Echinochloa colona (L.) link 41.5 20.3
Brachiaria mutica 8.0 39
Broadleaved weeds
Praxelis clematidea (Griseb.) R. M. King & H. Rab. 57.5 28.1
Sedge
Fimbristylis quinquangularis (Vaht) Kunth 4.0 2.0
Cyperus kyllingia Endl. 32.0 15.6

Total 204.5 100.0

Table 3.3-8 Phytotoxicity of herbicides at 15 and 30 days after application in oil palm

Treatment Herbicide Rate Phytotoxicity
(ai/rai) (Days after application)
15 DAA* 30 DAA
1 flumioxazin + glufosinate 204105 0 0
2 diuron + glufosinate 120+105 0 0
3 indaziflam+ glufosinate 12+105 0 0
4 ethoxysulfuron+ glufosinate 8+105 0 0
5 glyphosate 240 0 0
6 Hand weeding - 0 0
7 Untreated control - 0 0

Remark *DAA = Day After Application

Phytotoxic 0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic,

7-9 = severely toxic, 10 = completely kill
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Table 3.3-9 Efficacy of herbicides at 30 days after application in oil palm

Herbicide Rate Grass weeds broadleave sedge
(ai/rai)
Digi Echi Brac Prax Fim Cype
flumioxazin + glufosinate 20+105 9 8 8 10 10 9
diuron + glufosinate 120+105 9 9 8 10 10 9
indaziflam+ glufosinate 12+105 8 9 9 10 10 8
ethoxysulfuron+ glufosinate 8+105 8 9 8 10 10 6
glyphosate 240 9 9 8 10 10 10
Hand weeding - 10 10 10 10 10 10
Untreated control - 0 0 0 0 0 0

Efficacy

0 = no control, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control
10 = completely control

Prax= Praxelis clematidea (Griseb.) R. M. King & H. Rob., Digi =Digitaria-sanguinalis (L.) Scop., Echi=Echinochloa colona (L.) link,

Bra=Brachiaria mutica, Cype= Cyperus kyllingia Endl, Fim= Fimbristylis-quinquangularis (Vahl)

Table 3.3-10 Efficacy of herbicides at 60 days after application in oil palm

Herbicide Rate Grass weeds broadleave sedge
(ai/rai)
Digi Echi Brac Prax Fim Cype
flumioxazin + glufosinate 20+105 7 7 7 9 9 7
diuron + glufosinate 120+105 8 8 7 9 9 8
indaziflam+ glufosinate 12+105 7 9 8 10 9 8
ethoxysulfuron+ glufosinate 8+105 7 8 7 10 9 4
glyphosate 240 8 8 7 9 9 9
Hand weeding - 10 10 10 10 10 10
Untreated control - 0 0 0 0 0 0

Efficacy

0 = no control, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control
10 = completely control

Prax= Praxelis clematidea (Griseb.) R. M. King & H. Rob., Digi =Digitaria sanguinalis (L.) Scop., Echi=Echinochloa colona (L.) link,

Bra=Brachiaria mutica, Cype= Cyperus kyllingia Endl, Fim= Fimbristylis quinquangularis (Vahl)
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Table 3.3-11 Number of weed at 30 days after application in oil palm.

Treatment Rate Number of weeds (plant/m?)

(ai/rai) Digi Echi Brac Prax Fim Cype
flumioxazin + glufosinate 20+105 0.3aY 00a 05a 00a 00a 05a
diuron + glufosinate 120+105 0.0a 0.0a 0.3a 0.0 a 0.0 a 0.5a
indaziflam+ glufosinate 12+105 0.0a 00a 0.3a 00a 00a 03a
ethoxysulfuron+ glufosinate 8+105 0.3a 0.0a 0.0 a 0.0a 0.0a 9.0b
glyphosate 240 0.0a 00a 00a 00a 00a 05a
Hand weeding - 0.0a 0.0a 0.0 a 0.0.a 0.0a 0.0a
Untreated control - 625b 415b 80b 575b  40b 320c

CV. (%) 79.14 17841 11696 125.82 70.71 79.94

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.

Prax= Praxelis clematidea (Griseb.) R. M. King & H. Rob., Digi =Digitaria sanguinalis (L.) Scop., Echi=Echinochloa colona (L) link,

Bra=Brachiaria mutica, Cype= Cyperus kyllingia Endl, Fim= Fimbristylis quinquangularis (Vahl)

Table 3.3-12 Dry weight of weed at 30 days after application in oil palm

Treatment Rate Dry weight (g/m?)

(ai/rai) Digi Echi Brac Prax Fim Cype
flumioxazin + glufosinate 204105 60a¥ 00a 30a 00a 00a 50a
diuron + glufosinate 120+105 0.0a 00a 1.5a 00a 0.0a 30a
indaziflam+ glufosinate 124105 0.0a 00a 13a 0.0a 0.0a 50a
ethoxysulfuron+ glufosinate 8+105 30a 00a 00a 00a 00a 215b
glyphosate 240 00a 0.0a 0.0a 00a 00a 0.0a
Hand weeding - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
Untreated control - 256.3b 1350b 39.8 b 375b  275b 525c

C.V. (%) 88.68 144.02 119.44 11155 8528 86.76

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.

Prax= Praxelis clematidea (Griseb.) R. M. King & H. Rob., Digi =Digitaria sanguinalis (L.) Scop., Echi=Echinochloa colona (L.) link,

Bra=Brachiaria mutica, Cype= Cyperus kyllingia Endl, Fim= Fimbristylis quinquangularis (Vahl)
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Table 3.3-13 Number of oil palm frond at 0 and 30 days after application

Treatment Herbicide Rate Number of oil palm frond
(ai/rai) (frond per plant)

0 DAA* 30 DAA 60 DAA

1 flumioxazin + glufosinate 20+105 36.0a" 37.5a 38.0a
2 diuron + glufosinate 120+105 34.5 a 355a 37.0a
3 indaziflam+ glufosinate 12+105 350a 36.0 a 370a
4 ethoxysulfuron+ glufosinate 8+105 36.5 a 375a 38.5a
5 glyphosate 240 35.5a 36.0 a 38.0 a
6 Hand weeding - 373 a 38.0 a 40.0 a
7 Untreated control - 36.5 a 37.0a 40.0 a
CV. (%) 6.51 a 5.04 a 7.25 a

Y Number followed by the same letter or no letter in a column are not significantly different at.the 0.05 according to Duncan’s test.
*DAA = Day After Application

Table 3.3-14 Summary of weed control cost (bath/rai) in each treatment.

Treatment Herbicide Rate Cost of weed management %
(ai/rai) (bath/rai)
1 flumioxazin + glufosinate 20+105 316 64.8*
2 diuron + glufosinate 120+105 285 68.3
3 indaziflam+ glufosinate 12+105 475 47.2
4 ethoxysulfuron+ glufosinate 8+105 425 52.1
5 glyphosate 240 125 86.1
6 Hand weeding - 900 100.0

(300bath/person use 3 people/rai)

*Percentage of reduction cost when compare with Hand weeding practices after application

Figure 3.3-1 @aUanuinunsnsiiedtuIsmsmdnivitwvesnunsnswaznsasdisavia JuivuaziAuwda Joivauly

wlasautffuvesnuasnsguuilinnid
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(Clidemia hirta (L.).D.Don.) palustris (Burm.f.) Bedd.)

(G) gty
(Paspalum conjugatum Berg.)
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Figure 3.4-3 dnwaugnarUrauunsiuvasnuansmaniviy 30 Ju

(@)
(b)
(c)
(d)
(e)
()
()
(h)
(i)
()
(k)
L)
(m)
(n)
(o)
(p)
()
(r)
(s)

ethoxysulfuron 15% WG 15% WG 2.4 ¢ ai/rai

pyrazosulfuron 10% WP 10% WP 5 g ai/rai

carfentrazone 40% WG 40% WG 8 ¢ ai/rai

pendimethalin 33% W/V EC 264 g ai/rai

fenoxaprop-p-ethyl 6.9% W/V EC 8.28 ¢ ai/rai

ethoxysulfuron 15% WG 15% WG + fenoxaprop-p-ethyl 6.9% W/V EC 2.4 + 8.28 ¢ ai/rai
pyrazosulfuron 109% WP-10% WP + fenoxaprop-p-ethyl 6.9% W/V EC 5 + 8.28 g ai/rai
carfentrazone 40% WG 40% WG + fenoxaprop-p-ethyl 6.9% W/V EC 8 + 8.28 ¢ ai/rai
pendimethalin 33% W/V.EC + fenoxaprop-p-ethyl 6.9% W/V EC 264 + 8.28 ¢ ai/rai
ethoxysulfuron 15% WG15% WG + glyphosate 48% W/V SL 2.4 + 240 ¢ ai/rai
pyrazosulfuron 10% WP 10% WP + glyphosate 48% W/V SL 5 + 240 g ai/rai
carfentrazone 40% WG 40% WG + glyphosate 48% W/V SL 8 + 240 ¢ ai/rai
pendimethalin 33% W/V EC + glyphosate 48% W/V SL 264 + 240 g ai/rai
ethoxysulfuron 15% WG 15% WG + glufosinate 15% W/V SL 2.4 + 105 g ai/rai
pyrazosulfuron 10% WP 10% WP + glufosinate 15% W/V SL 5 + 105 ¢ ai/rai
carfentrazone 40% WG 40% WG + glufosinate 15% W/V SL 8 + 105 g ai/rai
pendimethalin 33% W/V EC + glufosinate 15% W/V SL 264 + 105 g ai/rai

paraguat 27.6% SL 110.4 g ai/rai

control
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Figure 3.4-5 LUaavInaeaununing 8.4 2.us15ma
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. 1l g .
wuasn 71619 FINBANU
Lat. Long.
1 06.0806  101.9584  s.Uley e.dludn-an ey, TnadAasuusiay, An
2 06.0554  101.9795  a.Unala o.alusln-an AN, ne iy, lasnasuunen
3 06.0469  101.9717  a.Unald e.dludln-an a9, nA
4 06.0585  101.9938  m.Uwadld o.aludln-an nahaniv, lraseasuusew, ng
5 06.0668  101.9960  m.Unadd o.alnaln-an nouit, laaanasuurey, g
6 06.2052  101.9027  a.alwelnd o.dlwiln-an Ny, NN
7 062356  101.9212  a.dlnslrd o.adlusln-an gy, n
8 06.2479  101.9263  a.glnelrd o.dlusln-an nQWiAY, nn
9 06.5240  101.7236  a.ezlAnAgu o.1ile9 n3%99, NA, ALA1
10 065168  101.7275  a.ezlAnAgu o.1ile9 g, nszyn
11 06.4832  101.7307  m.ezlAnAgy o.1ile9 nsz9n, Ny
12 065103  101.7166  m.uwseld 8.umany AL, WY, N3N
13 06.5101  101.6996  A.UNSEIA B.UNIY ana; nIzga
14 06.5034  101.6984  a.usEld 0.0 ALNT, WU, NSYaN
15 06.5006  101.7004  m.aluza1e 0.U1AY a1, NF¥N
16 06.4705  101.7080 aavUaienz .84 aLn1, N3N

Table 3.4-2 Anuduiiwsioundutngiuniszey 30, 60, 90 way 120 JunanuaIs Green house

- an3 anuluiy (Fundan)
N33US ¢
(nfudnseenaussials) 309u 609w 904w 120 du
1. ethoxysulfuron 24 0 0 0 0
2. pyrazosulfuron 5 0 0 0 0
3. carfentrazone 8 3 3 3 0
4. pendimethalin 264 0 0 0 0
5. fenozaprob-p-ethyl 8.28 0 0 0 0
6. ethoxysulfuron + fenozaprob-p-ethyl 2.4 +8.28 0 0 0 0
7. pyrazosulfuron + fenozaprob-p-ethyl 5+8.28 0 0 0 0
8. carfentrazone + fenozaprob-p-ethyl 8 +8.28 5 5 1 0
9. pendimethalin + fenozaprob-p-ethyl 264 + 8.28 0 0 0 0
10. ethoxysulfuron + glyphosate 2.4 + 240 1 1 0 0
11. pyrazosulfuron + glyphosate 5+ 240 1 1 1 0
12. carfentrazone + glyphosate 8 + 240 5 5 3 0
13. pendimethalin + glyphosate 264 + 240 1 1 0 0
14. ethoxysulfuron + glufosinate 2.4 + 105 2 2 1 0
15. pyrazosulfuron + glufosinate 5+ 105 5 5 1 0
16. carfentrazone + glufosinate 8 + 105 2 2 1 0
17. pendimethalin+glufosinate 264 + 105 3 3 1 0
18. paraquat 110.4 7 5 1 0
19. lalfinda ity - 0 0 0 0




Table 3.4-3 Hav0IA1SANARJVNVHOI 1 UIUNNSIUYBIUENYENTY Green house
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3931 TUIUNTURAINUAS
N335 (nSu @13 . . . . .
<. 0 U 30 U 6074 90U 120 U
aangns/1s)
1. ethoxysulfuron 24 11.0 a 11.0 a 113 a 12.7 a 143 a
2. pyrazosulfuron 5 10.3 a 10.3 a 10.7 a 123 a 14.7 a
3. carfentrazone 8 103 a 103 a 10.7 a 11.7 a 133 a
4. pendimethalin 264 10.0 a 10.0 a 10.0 a 10.7 a 133 a
5. fenozaprob-p-ethyl 8.28 9.7a 9.7 a 9.7a 10.0 a 12.7 a
6. ethoxysulfuron + fenozaprob-p-ethyl 24 +8.28 9.7a 9.7a 10.0 a 10.7 a 133 a
7. pyrazosulfuron + fenozaprob-p-ethyl 5+8.28 10.0 a 10.0 a 10.3 a 110 a 123 a
8. carfentrazone + fenozaprob-p-ethyl 8 +8.28 93 a 93a 9.7a 12.0 a 13.7 a
9. pendimethalin + fenozaprob-p-ethyl 264 + 8.28 93a 93a 9.73a 113 a 133 a
10. ethoxysulfuron + glyphosate 2.4 + 240 10.0 a 10.0 a 10.3.a 123 a 143 a
11. pyrazosulfuron + glyphosate 5+ 240 93a 934 9.7 a 10.0 a 133 a
12. carfentrazone + glyphosate 8 + 240 93a 9.33a 10.0 a 103 a 123 a
13. pendimethalin + glyphosate 264 + 240 9.7a 9.7a 10.0 a 12.0 a 13.7 a
14. ethoxysulfuron + glufosinate 2.4 + 105 10.0 a 10.0 a 10.7 a 11.0 a 123 a
15. pyrazosulfuron + glufosinate 5+ 105 10.0 a 10.0 a 10.0 a 11.7 a 123 a
16. carfentrazone + glufosinate 8 + 105 93a 93a 9.7a 123 a 113 a
17. pendimethalin+glufosinate 264 + 105 10.0 a 10.0 a 10.3 a 11.7 a 130 a
18. paraquat 1104 9.7a 9.7a 10.0 a 130 a 13.0 a
19. laifdnduiiey - 100 a 100a  103a 120a 130a
CV. (%) 6.16 6.16 7.81 11.72 13.35
Table 3.4-4 Weeds and weed number in control. Bacho district, Narathiwat Province
Weed number
Weed 5 Percent
(plant/m?)
Narrow leaves Weed
- Wi (Paspalum conjugatum Berg.) 137.3 74.0
Broadleaves Weed
- Wiz (Melastoma malabathricum L.) 48.0 26.0
Total 185.3 100.0




Table 3.4-5 Phytotoxicity at 15 and 30 Days after application. Bacho district, Narathiwat Province
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Application Rate (g ai. /rai) Phytotoxicity
Treatment
15 DAA 30 DAA
1. ethoxysulfuron 15% WG 24 0 0
2. pyrazosulfuron 10% WP 5 0 0
3. pendimethalin 33% W/V EC 264 0 0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 0 0
5. ethoxysulfuron 15% WG + 2.4 +8.28 0 0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 828 0 0
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 0 0
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 0 0
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 0 0
glyphosate 48% W/V SL
10. Hand weeding -
11. Control -
Phytotoxicity level: 0 = normal, 1 - 3 = slightly toxic, 4 — 6 = moderately toxic, 7 — 9 = severely toxic,
10 = completely killed DAA = Days after application
Table 3.4-6 Efficacy of total weed control.in oil palm. Bacho district, Narathiwat Province
Efficacy
Treatment Application Rate (g ai. /rai)
30 DAA 60 DAA
1. ethoxysulfuron 15% WG 24 3.0 0.0
2. pyrazosulfuron 10% WP 5 3.0 0.0
3. pendimethalin 33% W/V 264 1.0 1.0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 2.0 2.0
5. ethoxysulfuron 15% WG + 2.4 +8.28 3.0 2.0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 8.28 4.0 2.0
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 5.0 3.0
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 9.5 2.0
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 9.5 6.0
glyphosate 48% W/V SL
10. Hand weeding - 5.0 5.0
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Efficacy
30 DAA 60 DAA
11. Control - - -

Treatment Application Rate (g ai. /rai)

Efficacy level : O = no control, 1 — 3 = slightly control, 4 — 6 = moderately control, 7 — 9 = good control,

10 = completely control  DAA = Days after application

Table 3.4-7 Efficacy of weed control in oil palm at 30 Days after application.

Application Efficacy
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
1. ethoxysulfuron 15% WG 24 3.0 5.0
2. pyrazosulfuron 10% WP 5 3.0 5.0
3. pendimethalin 33% W/V EC 264 1.0 5.0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 2.0 2.0
5. ethoxysulfuron 15% WG + 2.4 +8.28 3.0 7.0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+8.28 3.0 5.0
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264+ 8.28 5.0 6.0
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 9.5 9.0
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC+ 264 + 240 9.5 9.0
glyphosate 48% W/V SL
10. Hand weeding - 5.0 5.0
11. Control - - -

Efficacy level : 0 ='no.control, 1 — 3 = slightly control, 4 — 6 = moderately control, 7 — 9 = good control,
10 = completely control’  DAA = Days after application
Table 3.4-8 Effected of herbicide to number of weeds at 35 Days after application. Bacho district, Narathiwat

Province
Application Weed number (plant/m?)
Treatment Rate Narrow leave Broad leave

(g ai. /rai) PASCO MELMA

1. ethoxysulfuron 15% WG 24 753 Db 12.8 ab
2. pyrazosulfuron 10% WP 5 633 b 213b
3. pendimethalin 33% W/V EC 264 58.7b 10.7 ab
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 543 b 220b

5. ethoxysulfuron 15% WG + 2.4 +8.28 65.3 b 20.0 b
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Application Weed number (plant/m?)
Treatment Rate Narrow leave Broad leave
(g ai. /rai) PASCO MELMA
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 828 733 Db 22.7b
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 373 ab 26.7 b
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 80a 53a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 70a 40a
glyphosate 48% W/V SL
10. Hand weeding - 41.3 ab 17.3 ab
11. Control - 1373 ¢ 48.0 c
C.V. (%) 40.11 71.61

Y Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.

Table 3.4-9 Effected of herbicide to weeds dry weightat 35 Days after application. Bacho district, Narathiwat

Province
Application Weed dry weight (g/m?)
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
1. ethoxysulfuron 15% WG 24 6 3.87a
2. pyrazosulfuron 10% WP 5 26.20 ab 6.52 a
3. pendimethalin 33% W/V EC 264 31.12b 4133
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 21.53 ab 8.73 a
5. ethoxysulfuron 15% WG + 2.4 + 8.28 26.13 ab 4.24 a
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 828 31.99 b 10.04 a
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 9.33 ab 8.15a
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 252 a 529 a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 3.15a 3.13a
glyphosate 48% W/V SL
10. Hand weeding - 11.63 ab 9.37 a
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Application Weed dry weight (g/m?)
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
11. Control - 61.25c 20.88 b
CV. (%) 6 53.80

Y Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.

Table 3.4-10 Effected of herbicide to number of Leaves production. Bacho district, Narathiwat Province

Application Number of Leaves production
Treatment Rate
(g ai. /rai) 0 DA4 60 DAA
1. ethoxysulfuron 15% WG 24 27 a 29 a
2. pyrazosulfuron 10% WP 5 27 a 29 a
3. pendimethalin 33% W/V EC 33% W/V EC 264 26 a 27 a
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 28 a 29 a
5. ethoxysulfuron 15% WG + 2.4 + 828 27 a 28 a
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+8.28 27 a 29 a
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 29 a 29 a
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 29 a 29 a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 27 a 29 a
glyphosate 48% W/V-SL
10. Hand weeding - 28 a 30 a
11. Control - 27 a 27 a
C.V. (%) 13.14 9.03

¥ Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.



Table 3.4-11 Weeds and weed number in control. Su-ngi-padi district, Narathiwat Province
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Weed number

Weed Percent
(plant/m?)
Narrow leaves weed
- Paspalum conjugatum Berg. 77.3 65.0
Broad leaves weed
- Melastoma malabathricum L. a2.7 35.0
Total 120.0 100.0

Table 3.4-12 Phytotoxicity at 15 and 30 Days after application. Su-ngi-padi district, Narathiwat Province

Application Phytotoxicity
Treatment Rate
(g ai. /rai) > N 20D
1. ethoxysulfuron 15% WG 24 0 0
2. pyrazosulfuron 10% WP 5 0 0
3. pendimethalin 33% W/V EC 264 0 0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 0 0
5. ethoxysulfuron 15% WG + 2.4 +8.28 0 0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+8.28 0 0
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 0 0
fenoxaprop-p-ethyl 6.9% WA/ EC
8. pyrazosulfuron 10% WP + 5+ 240 0 0
glyphosate 48% W/A/SL
9. pendimethalin 33% W/V EC + 264 + 240 0 0

glyphosate 48% W/V SL
10. Hand weeding
11. Control

Phytotoxicity level: 0 = normal, 1 - 3 = slightly toxic, 4 - 6 = moderately toxic, 7 - 9 = severely toxic, 10 =

completely killed  DAA = Days after application
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Table 3.4-13 Efficacy of total weed control in oil palm. Su-ngi-padi district, Narathiwat Province

Application Efficacy
Treatment Rate
(¢ ai. /rai) 30 DAA 60 DAA
1. ethoxysulfuron 15% WG 2.4 4.0 1.0
2. pyrazosulfuron 10% WP 5 5.0 2.0
3. pendimethalin 33% W/V 264 5.0 3.0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 5.0 4.0
5. ethoxysulfuron 15% WG + 2.4 +8.28 6.0 3.0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 828 3.0 2.0
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 4.0 4.0
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 8.0 8.0
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 2644 240 9.0 9.0

glyphosate 48% W/V SL
10. Hand weeding - - -
11. Control - - -

Efficacy level : 0 = no control, 1 — 3 = sligshtly control, 4 — 6 = moderately control, 7 — 9 = good control, 10

= completely control  DAA = Days after application

Table 3.4-14 Efficacy of weed controliin oil palm at 30 Days after application. Su-ngi-padi district, Narathiwat

Province
Application Efficacy
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
1. ethoxysulfuron 15% WG 24 7.3 4.0
2. pyrazosulfuron 10% WP 5 8.0 5.0
3. pendimethalin 33% W/V EC 264 7.3 5.0
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 6.0 6.0
5. ethoxysulfuron 15% WG + 2.4 +8.28 6.3 6.0
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+8.28 7.3 5.0

fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 8.0 5.0



208

Application Efficacy
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 8.0 9.0
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 9.0 9.8

glyphosate 48% W/V SL
10. Hand weeding - - -
11. Control - - -

Efficacy level : O = no control, 1 — 3 = slightly control, 4 — 6 = moderately control, 7= 9 = good control, 10 =
completely control  DAA = Days after application
Table 3.4-15 Effected of herbicide to number of weeds at 35 Days after application. Su-ngi-padi district,

Narathiwat Province

Application Weed number (plant/m?)
Treatment Rate Narrow leave Broad leave
(g ai. /rai) PASCO MELMA
1. ethoxysulfuron 15% WG 2.4 333 b 16.0 ab
2. pyrazosulfuron 10% WP 5 48.0 b 12.0 ab
3. pendimethalin 33% W/V EC 264 40.0 b 12.0 ab
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 36.0 b 20.0 b
5. ethoxysulfuron 15% WG + 2.4 +8.28 46.7 b 9.3ab
fenoxaprop-p-ethyl 6.9% W7V EC
6. pyrazosulfuron 10% WP + 5+8.28 413 b 13.3ab
fenoxaprop-p-ethyl'6.9% W/ EC
7. pendimethalin 33% W/V EC + 264 + 8.28 42.7b 16.0 ab
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 6.7 a 53a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240
glyphosate 48% W/V SL 1.3 a 12.0 ab
10. Hand weeding - 493 b 18.7 ab
11. Control - 7713 ¢ 42.7 c
CV. (%) 33.26 51.56

Y Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.
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Table 3.4-16 Effected of herbicide to weeds dry weight at 35 Days after application. Su-ngi-padi district,

Narathiwat Province

Application Weed dry weight (g/m?)
Treatment Rate Narrow leaves Broad leave
(g ai. /rai) PASCO MELMA
1. ethoxysulfuron 15% WG 24 10.99 b 551 a
2. pyrazosulfuron 10% WP 5 10.85 b 4.84 a
3. pendimethalin 33% W/V EC 264 10.77 b 4.80 a
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 9.19b 739 a
5. ethoxysulfuron 15% WG + 2.4 +8.28 1296 b 2.55a
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+8.28 10.89'b 4.76 a
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 1548 b 6.99 a
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 213 a 1.45a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 264 + 240 0.28 a 336a
glyphosate 48% W/V SL
10. Hand weeding - 1412 b 5.16 a
11. Control - 44.55 c 16.28 b
C.V. (%) 28.78 70.09

Y Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.
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Table 3.4-17 Effected of herbicide to number of Leaves production. Su-ngi-padi district, Narathiwat Province

Number of Leaves production

Treatment Application Rate (g ai. /rai)
0 DAA 60 DAA
1. ethoxysulfuron 15% WG 24 21 a 22 a
2. pyrazosulfuron 10% WP 5 17 a 15a
3. pendimethalin 33% W/V EC 33% W/V 264
EC 18 a 18 a
4. fenoxaprop-p-ethyl 6.9% W/V EC 8.28 19 a 20 a
5. ethoxysulfuron 15% WG + 2.4 +8.28 17 a 19 a
fenoxaprop-p-ethyl 6.9% W/V EC
6. pyrazosulfuron 10% WP + 5+ 8.28 19 a 19 a
fenoxaprop-p-ethyl 6.9% W/V EC
7. pendimethalin 33% W/V EC + 264 + 8.28 19 a 21 a
fenoxaprop-p-ethyl 6.9% W/V EC
8. pyrazosulfuron 10% WP + 5+ 240 17 a 19 a
glyphosate 48% W/V SL
9. pendimethalin 33% W/V EC + 2644240 17 a 19 a
glyphosate 48% W/V SL
10. Hand weeding - 17 a 17 a
11. Control - 19 a 19 a
CV..(%) 16.31 15.34

Y Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the

Duncan's Multiple Range Test.
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WAN1IATIVEDUNINIZIU U 2563

NaN13INTIVEHBUNINTZIU Uea

S anufiudas - — — — —
19 AINIINTFIU Taila FNNUINTFILELTD Tallg
# e 0 IpannsgIu o
UINTFIU ausauuusla UINTFIU Usuusdla UINTFIU
1 fm.nsed . _ _ _
2 AN AN . - - .
3 AN 9V Vv - y _ _
4 mwana B, v - - J _
5 TIN5 v - . N B, i
6 A58 5511 Vv . : v - _
7 AIN.UNS v . - y g _
8 AIN.SYUD v . - y ; _
9 PN NI - v - y . _
10 Avugsgssnd . N . J } B}
11 mU.nszd N - - v - -
T J i ) V ) )
UATAIEIIUIY
13 fnezan B, v < _ _ _
14 @ndaend B, B, _ _ _
15 Mo . y . . . }
16 WU . . - - -
17 muasugssi J _ B, y B} a
as1euaNnd 5 dnnunensnsitisnlasinsussiugunsundlusysunasgn
a1nu Jmin U Wug . 91guiay
ii wuaq mau  dhfuaede
1 ned 77 anlan2 ags a6 an7ags @99 203 0.11
2 A3 39 a0.1 d9.2 @9.6 5.7 @3.9 24.8 12
3 ams 18 anl an2 an.7 26.8 24
4 UATASSITUIIV 12 an.1 d9.2 5.6 @5.7 @5.9 20.3 0.9
5 Wi 7 a9.1 5.2 9.8 274 1.9
6  I¥UDq 5 a0.2 9.5 17.6 1.3
7 gnugiond 2 d9.1dg.2 ag.7 25.0 2.1
39 164
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Nuilgn Souay
anwitudi
U 59.76
andeadniiey 28.66
antu/ i 9.15
Buq 1.83
fuPureuugnundaniuiy
gNNIT 70.12
Unduiufu 7.93
U1 5.49
Buq 7.93

MINHUINT 7 nawiteuiuiivgmhdudiiuresnusnsiiisulasmsussdugaunisunahussauuUasgn

nawTeuiuiiugn Sowaz
nslawseunuy
Laila 24.39
ladsu 75.61
nsTRINUMANNBUUgN
Laildsesiumau 34.15
seanuvgunaulgn 65.85
szezign
9Ix9x9 67.68
10x10x10 17.07
12x12x12 2.44
Buq 12.80
ASNLNG 8 mﬂdﬂaﬁm%’umémﬁﬂﬁumqsms]mmﬁ’wLLuzﬁmim%wmimWi (2547)
vilady Uil 1 Uil 2
weslaniledainm (N) (21-0-0) nn./fAu/A 1.2 3.5
Aumeawia (P) (0-3-0) nn./fu/d 13 3.0
Inunaidesnaalsa (K) (0-0-60) nn./fu/Al 0.5 25
Alwesley (26%Mg) nn./siu/d 0.1 0.5
Tuisn (B) n3u/s/A 30 60
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MTNHUINT 9 NMsTamssmemnsUauituresnunsnsiinswlasmsUsedivaunmiunalussauudasign

nslddeind Soway
Yna 82.32
{Joifen 29.27

Usinauteiild/nds
100-250 n3a/fAu 31.71
300-350 N/ 23.78
400-500 Nw/F 29.27
Buq 14.63

Fruaundaiilde 26 A3

MIHUINT 10 NsTamsiviivaruduinduvesnunsnsiifiulasinisussdiununmiundlussAuuUasgn

ASAIINTINY Sovaz
Tallgirndnasiias 6.10
anlau 10.37
VT 71.34
saladang 17.07
asmIarivineg 25.61
By 2.44

M199HUINT 11 1A e lawdp bt s B e esnniic T alesemsUsyl ue aumme LN Thussi ukUasUgn

Jgymlsa uuas uazAnginy Soway
Laifidymémgite 32.93
ANNVAY 18.90
AIUIA 9.15
nusulasn 1.22

iy 41.46
vt 9.76

Buq 17.68

MmN 12 pslgniesalumuduhiumeansasnsfid s alasnsusfiusummwiundlussduuasgn

nsugniisauluitasundsningu Joway
laivgn 50.61

Ugn 48.78

wiaveafivnugnIam Ti8udu Tika fdin/dvayulng 91l3 uagdue




