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Study of DNA Barcoding on Soybean
g nveanssa’’  deediu waniy ¥ eglawis ¥10n”

U936 Bungyu”  Andny dnealinadin®

Juthamas Fakthongphan®  Auytin Polpani”  Aroonothai Sawwa”

Pajaree Inthachub”  Supalak Sattayasamitsathit”

ABSTRACT

This study aims to identify and assess the genetic relationship of 40 soybean

cultivars/ lines using nucleotide sequences of [TS, rbcL and rpocL genes. All soybean

cultivars/lines are planted at Chiang Mai Field Crops Research Center, Chiang Mai province also
collected and storage all voucher specimen at Sirinthon museum, Department of Agriculture.
The study is completed during September 2017- October 2019. According to analyzing data of
all genes by using Clustal Omega and MEGA-X, ‘Khon Kaen’ variety can be identified from

other soybeans when use rbcL or rpoclL genes. ‘Khon Kaen’ soybean variety is a landrace

variety which collected from Saraburi province, such variety is well adapted and showed high

yield at Upper Northeast region of Thailand, especially during dry season. However, ITS gene

could not be used to identify all of soybeans. Therefore, it is suggested that the regions other

than /TS gene may be included in DNA sequence based identification to increase variable and

informative sites for soybeans distinguish.

Key words: DNA barcode, Soybean, /TS gene, rbclL gene, rpocl gene
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Influence of Storage Conditions on Quality and Shelf Life of Coriander Seeds

anws deen"  Uodnu s9msed”
Apaporn Potiyotl/ Piyarat Ruchinarong“

ABSTRACT

Study on the influence of temperature and moisture during storage conditions on seed
quality and shelf life of coriander seeds from Italy and the United States. Storage in control
condition at 20°C, RH 40-45 % and ambient temperature were implemented in this experiment
during October, 2019 - November 2021 at Seed Research and Development Division. Standard
germination and seed moisture content (SMC) were collected interval 30 days since storage.
The results revealed that coriander SMC from Italy and the United States at control condition
were not difference and quite stable (approximately 6-7%) after storage 600 and 540 days,
respectively. At those points, the standard germination after storage were higher than 60 %
which act by law. However, the standard germination at control temperature room trend
deceasing over time slower than storage at uncontrolled temperature room. While, storage
coriander seeds from both seed sources at ambient temperature showed that the standard
germination were lower and decrease rapidly than the control condition. Seed germination
showed above 60% after storage at 360 and 390 days for Italy and the United States source.
Thus, 360 days or a one years will be the reasonable recommend for coriander shelf-life

storage at ambient temperature for commercial.

Key words: shelf life, coriander seeds, storage condition

v ﬂaﬁ%’aﬁmmmﬁmﬁuﬁ:ﬁm ATUIVINSNTAT UYIAINY LUATFINT ATENN 10900

Y Seed Research and Development Division, Department of Agriculture, Chatuchak, Bangkok 10900




UNANED

Anwdvsnavesgungll warAmuduninaseeignsinuinwwaniusing lnetudaiug

|
o

AnTdliannUszsmednd wavansgeusniuniusnuluiosmvauaamall 20 esrmwaded ANTY
FunNs 40-45% wazvioslimiuauaunll AuALABUAAIAYN 2562 - NaATNIEY 2564
ol NeRTeNULLAANUGTY Tneviin1snadeuALIeNUInIgIU wazAuTUluwEann 9 30 Junds

s

N13AUTNYY WU AINDNTBRUAANUSTLAUS Y TIRRIAIUANgUUOTUY anastinTuaniug

o

Ql' I3 v 1 a a dy I3 1y & 1 £ q' I | 4'
mavhiluaninieslimuaugamgll waslinuiuluudaiugreudiend ogluye 6 - 7% uazile

Uszilluongnisnusnwilegldinasianusenlidainid 60% aufingurunafinuaiy wulnudanug

]

[ v a = [ a [ v £4 ! [ [y o v
UNVIANUIENADAR LL@Bﬁ‘Wii@Liliﬂ’]ﬁ’]ﬁﬂiﬂLﬂUﬁﬂ‘iﬂlﬂﬂJ’]ﬂﬂ’ﬂ 600 YU kay 540 U N1UAIAU

s

Y 1 § @ 3 = v = 13 [ A &£ a [ < [
LL@J’JWL‘UE]?L‘ZJU@Q’NZNE]?]@JLLU’JIU@J@@@QLM@@WE!ﬂ'ﬁLﬂUiﬂ“lﬂ’]LWiJ“Uu VUSNATTENUINWYILUAANUD

3

v 1 a . | & @ 3 <@ v ea o 1
Tuanmvieslimunugmgil (Ambient temperature) WUt LUBSLEUAAINONUDALAATUTNAINIT

s

wazanasluszezansvitnsnusnwluiesnuargangll nsussduegnisiusnviudniug

]
=

NNTNUIIINUTEINABRE wazansgausnlaeuseune 360 Ju uag 390 Ju aua1au lag i
anusanldsnasninfinguuneiivue aesdunindesnisiiuinenudanuidndlidaunin waz

WnsgruniftuanwiesUnAnliauaugamgimsinuinyndunarliiu 360 Tu wie 1 1

[y v

ANEAYY : ©1GNNSAUSNY, WAANUGRNT, anmnsiusne

AstnasuIdelUldUsLewd

o v ) 2 o s o 1 aay a Y &
ansmiteyasignisiiusnvinaaiudindluanwissUnanldauaugamgll lUlddy
gudayausenaunsivuiudsaudlunisimuauiasgiuaanimadaiug wazinuaiuiiduengldii
WUTULRAINATUTUTTY sialy




HavaINIIWaNUAATNLHEAIY Pumice danamnaaanuduasnIsnusnen
Effect of Petunia Seed Pelleting with Pumice on Seed Quality and Storage

gmna finveanssa’  mgaw wnandana”  wigan lann”

Juthamas Fakthongphan'  Kanchana Mahawetsakul” Nataya Sopa™

ABSTRACT

Petunia seeds are high-value. However, the seed size is small and germinate is not
uniform which hinder to cultivate. The objective of this research was to enhance petunia seed
quality and seedling growth by pelleting seed. This experiment was conducted during
September 2019-2021 at Seed and Research Development Division, Chiang Mai Seed Research
and Development Center and Khon Kaen Seed Research and Development Center. Treatments
consisted of control seed, pelleting seed with pumice (P) and KCL 0, 0.5, 1.0 and 2.0 ¢/H,O 10
ml, with CRD 4 reps. The result showed that germination of control seed and seed pelleting
with P+ KCl 2.0 ¢/H,O 10 ml after storage 0-12 months at 20 °C was not significantly different,
62.5-78.0 %. Seed vigor by AA-test revealed that control seed was not different among seed
pelleting with P+ KCl 1.0 and 2.0 ¢/H,0O 10 ml, 68.0-72.5%. While speed of germination showed
that control seed and seed pelleting with P+ KCl 2.0 ¢/H,O 10 ml after storage 9-12 months
were not found the statistical difference, 4.0-4.5 plants/day. For seedling growth, seed pelleting
with P+ KCl 1.0 and 2.0 ¢/H,O 10 ml had higher shoot and root lengths than the control seed.
Petunia seed pelleting with P+ KCl 1.0 and 2.0 ¢/H,O 10 ml was not only increased seed size
to manage easier, but also enhance the germination and seedling growth especially 6-12
storage months. Thus, such pelleting method enhances petunia seed quality and promote

commercial production.

Key words: Petunia, Pellet seed, Pumice, KCl
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Study of Coffee Seed Testing in laboratory
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ABSTRACT

Seed quality testing for coffee seed was studied in laboratory in order to optimize the
temperature and soaking times for Arabica coffee seed germination testing in two cultivars,
Chiang Mai 80 and H528/46. The research was conducted in Phitsanulok Seed Research and
Development Center in 2018-2019. Coffee seeds were soaked for 12, 24, 48 and 72 hours at
30 and 204¢>30 degrees Celsius in the factorial in completely randomized design with four
replications. The results showed that the removal of the embryos before germination test had
highest germination percentages than other treatments in two temperatures tested of Chiang
Mai 80 cultivar. The germination percentages were 84-86 when placed in the temperature
conditions of 30 degrees Celsius (germination rate at 37 days) and 90-94 when placed in the
temperature conditions of 20¢>30 degrees Celsius (germination rate at 49 days). The speed of
germinations when placed in the temperature conditions of 30 degrees Celsius (3:18 to 3:49)
faster than placed in the temperature conditions of 20¢>30 degrees Celsius that have speed
of 2.63 - 2.73. Arabica coffee var.H528/46 germination percentages showed the same results
as Chiang Mai 80 cultivar. The germination percentages were 81-92 when placed in the
temperature conditions of 30 degrees Celsius (germination rate at 37 days) and 84-93 when
placed in the temperature conditions of 20¢>30 degrees Celsius (germination rate at 49 days).
The speed of germinations when placed in the temperature conditions of 30 degrees Celsius
(2.18 to 3.82) faster than placed in the temperature conditions of 20¢>30 degrees Celsius that
have speed of 2.39 — 2.60. Thus, the good methods for coffee seed quality testing in laboratory
is removed of the embryos before germination test and place in the temperature conditions

of 30 degrees Celsius for 37 days.

Key words: Coffee seed, Seed testing
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Influence of Seed Vigor on the Field Germination of Soybean
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ABSTRACT

The objective of this study was to determine the vigor of Chiang Mai 60 soybean
varieties seed on the field germination, growth and seed yield quality. The research was
conducted in Chiang Mai Seed Research and Development Center in 2019-2020. The
experimental design was Randomized Complete Block Design (RCBD) with 7 replications and 3
seed vigor levels (high, medium and low). The results revealed that seed vigor affected to
germination, germination speed, first flowering date and percentage of survival at 30 days.
Soybeans grown from high vigor seeds showed better seedling growth than those grown from
medium and low vigor seeds. The level of seed vigor affected to the growth characteristics
from the seedling stage to the flowering stage. Soybeans grown from high strength seeds
bloomed faster than those grown from medium and low vigor seeds. However, it was found
that after this period the vigor had no effect on the growth characteristics, yield quality and
composition of the harvested seeds. It can be concluded that the plantation of medium and
low vigor soybean seeds is necessary to increase the seed rate per rai in order to get the
number of plants per area as needed which yields no different from those grown using high

vigor seeds.

Key words: Vigor, Germination, Soybean seed
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The Effect of Storage Packaging on the Quality of Soybean Seed
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ABSTRACT

The research was aimed to study the effect of storage packaging and storage
temperature on the quality of Chiang Mai 60 soybean varieties seed. Three seed vigor levels
(high, medium and low) were studied using split plot in completely randomized design with 4
replications. Main plot was two storage conditions: cold storage (15 degrees Celsius, 45% RH)
and room temperature (28-35 degrees Celsius, 76-91% RH). Subplot was five types of packages:
1) vacuum- sealed foil bags, 2) sealed foil bags, 3) vacuum- sealed polyethylene plastic bag, 4)
sealed polyethylene plastic bags, and 5) sack plastic bag. Seeds packed under the conditions
mentioned above were tested for seed quality every 1 month for 10 months including
germination, vigor, germination speed, seed moisture content and the amount of fungal
infected seed. The results showed that the percentage of germination and seed vigor of
soybean seeds which stored at cold room temperature were declined more slowly than those
kept at room temperature at all vigor levels. The percentage of germination and vigor of seeds
that packed in foil bag, vacuum-sealed polyethylene plastic bag and sealed polyethylene
plastic bag, were decreased more slowly than packing in sack plastic bag. Hish and moderate
vigor seeds that are stored at a cold room temperature can be used as seeds for 10 and 8
months, respectively, and the germination rate was not less than 65 percent, according to the
standards of the Department of Agriculture. But if stored at room temperature, it can be kept
for only 6 and 4 months, respectively. Low vigor soybean seeds were unsuitable for storage
due to the rapid loss of germination and vigor within 2 months of storage. It was concluded
that Chiang Mai 60 soybean varieties seed should be stored at a cold room temperature and

sealed in foil bags to help slow down the loss of seed quality.

Key words: Storage, Package, Seed quality
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The Effectiveness of Some Fungicides to Prevent
Cephalosporium acremonium Attached to Maize Seeds
guun 31Y dnasal wess” A neses” andny dnvaiinadin”
nfaas JaunanAu® 35v gussasuasy” aues Tune”

Sumana Jumpa” Nipapom Punnara" Kantima Thongsri” Supalak Sattayasamitsathit”

Papassorn Wattanakulpakiny Jira Suvvanprasert3/ Sanong Bougatey

ABSTRACT

Cephalosporium acremonium a causal black bundle disease of maize. The fungi are a

seed borne pathogens. Fungicide usually adopted to control this pathogen. In this study,

fungicides for seed treatment to control C. acremonium of maize seeds. The experiment was

studied at Phitsanulok Seed Research and Development Center from October 2017 to

September 2018. C. acremonium was tested on PDA containing fungicides as captan 50% WP,

prochloraz 50% WP, hexaconazole 7.5% WP, mancozep 80% WP, carbendazim 50% WP,
thiophanate-methyl 70% WP and difenoconazole 25% EC concentration 0 250 and 500 ppm
and hydroquinone 5% W/V concentration 0 10 and 20 mM. It was found that prochloraz 50%
WP and carbendazim 50 % WP at all concentration can inhibit the growth of fungi

C. acremonium for 100 percent. Seed treatment with prochloraz 50% WP at the rate of 4 and

6 grams per 1 kg of seed and carbendazim 50% WP at 6 grams per 1 kg of seeds can control

C. acremonium on seed.

Key words: Maize seed, Cephalosporium acremonium
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Effect of Storage Conditions to Seed Quality of Soybean Harvesting Method

by Combine Harvester
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ABSTRACT

The effect of storage condition on soybean seed quality which harvested by combine
harvester was studied. Chiang Mai 60 soybean varieties was planted and harvested in the dry
season during March 2019 and in the dry season during March 2020 at the farmer's field, Mae
Rim District, Chiang Mai Province. The experimental design was factorial in completely
randomized design with 3 replications. Soybean seeds were packaged with 5 processes
consisting of 1) vacuum-sealed polyethylene plastic bag, 2) polyethylene plastic bag, 3)
vacuum-sealed aluminum foil bag, 4) aluminum foil bag, and 5) sack plastic bag. All packages
were stored at 15, 20, 25 degrees Celsius and room temperature. The results showed that
soybean seeds could be stored for 6 months using a vacuum-packed plastic bag at 15 degrees
Celsius. This method had a higher percentage of seed germination than that of the standard

germination (65%) and had the best germination compared to other treatments.

Key words: Soybean, Combine harvester, Seed quality, Seed storage
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The Efficacy of Different Fungicides in controlling Colletotrichum truncatum

Caused by Anthracnose Disease in Vegetable Soybean
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ABSTRACT

Colletotrichum truncatum is an economically important anthracnose causative agent

of soybean pods and caused serious problem in soybean production in tropical regions. The
objective of this study was to determine the efficacy of different fungicides in controlling
anthracnose disease on different reproductive growth stages of vegetable soybean. This study

found that C. truncatum isolate PL-01 was the most virulent pathogenic strain in soybean

pods. Seven fungicides were tested for inhibiting ability to the fungal strain in laboratory. Four
fungicides inhibited mycelial growth completely. Then, fungicides mancozeb 80% WP and
azoxystrobin 25% + difenoconazole 12.5% w/v SC were tested for control ability in different
reproductive growth stage of soybean. The results revealed that spraying with mancozeb 80%
WP at the rate of 40 grams/ 20 liters of water in the early flower (R1) and beginning pod (R3)
stages can suppress the anthracnose disease. This study concluded that mancozeb 80% WP
can reduce the occurrence of anthracnose disease. Moreover, it can be used as a substitute

for carbendazim and reduce the cost of production.

Key words: Vegetable soybean seed, Colletotrichum truncatum, Fungicides
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ABSTRACT

The efficiency of fungicides to control purple seed strain disease in Chiang Mai 60 soybean
varieties was conducted under greenhouse and field conditions during 2019 to 2020 at Chiang Mai
Seed Research and Development Center. The results from the experiment under greenhouse
condition in 2019 revealed that seed treated before planting with 50% WP captan at 3 g per 1 ke
of seeds and plant spraying with propiconazole + difenoconazole (15% + 15% EC) at 10 cc per 20
liters of water had the lowest of purple seed strain disease with 0.33 %. While the experiment in
the field that was performed during rainy season in 2019 showed that propiconazole +
difenoconazole (15% + 15% EC) spraying at 10 cc per 20 liters of water provided the lowest
percentage of purple seed strain disease with 4.75 %. While the purple seed strain disease was
26.25% in the control treatment. Therefore, the spray of propiconazole + difenoconazole (15% +
15% EC) at 10 cc per 20 liters of water at R2 (full bloom) and R6 (full seed) stages was
recommended to replace the use of carbendazim for controlling the purple seed strain disease.
This procedure help reduce soybean purple seed strain disease; is safe for human and the

environments.

Key words: Chiang Mai 60 soybean varieties, Purple seed disease, Cercospora kikuchii
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ABSTRACT

Purple seed stain (Cercospora kikuchii) is a widespread soybean disease. Although it

does not directly impact yield, it does cause seed quality to deteriorate and the percentage of
seed germination to decrease. As a result, productivity is harmed, and seed production is
hampered. The objective of this study was to determine a plant extract that had antifungal

activity against C. kikuchii. A crude extract of clove was used to develop a product suitable for

use in soybean seed production. To make an emulsifiable concentration, clove oil crude extract
was supplemented with 40 percent w/w dressed soybean seeds. Clove oil, with an EC of 40%
w/w at 53.57 ¢ per kg of seeds, was found to be the best choice for seed dressing because it
had no influence on seed germination and had the best control of fungal infection in soybean

seeds (4%). When tested in greenhouse where C. kikuchii was inoculated, spraying with clove

oil EC 40% w/w at the rate of 50 ml per 10 liters of water, had a disease control rate close to
that. The rates of 200 and 100 ml per 10 liters of water and did not affect the germination

percentage and seed vigor. It is most suitable for inhibiting C. kikuchii when compared to other

product formulations. The current study discovered that spraying clove oil EC 40% w/w at a
rate of 50 ml per 10 liters of water was the most effective way to prevent purple seed

discoloration in soybean seed production.

Key words: Soybean seed, Cercospora kikuchi, Purple seed stain, Clove, Product formulation
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Testing and Development of Soybean Seed Production Technology

in Khon Kaen Province with participation of farmers
asel A avsned AsaInned
Abstract

Testing and development of soybean seed production technology in Khon Kaen
Province with the farmers participation. The objective is to develop and expand seed
production for farmers to improve yield and quality of seeds produced in the rainy season.
Create farmer leaders as well as a network of farmers producing good quality soybean seeds
in rotation. Operated in the Sri Chomphu District, Khon Kaen Province in 2017-2020. Testing
the technology of seed production as a farmer. Test method (Department of Agriculture) and
farmers method. A total of 28 farmer's participated in the testing process that yielded 12.8%
higher than the farmer method in the 2nd and 3rd years and 17.9, respectively. The BCR return
in the testing method gave higher yields than the farmer method in the three years. And
expand the results to create a prototype of the technology of production of soybean seeds in
Khon Kaen Province in the agricultural model in 2019-2020 found that the yield of soybean
seeds in the rainy season 234 kg per rai. Standard seed quality and returns on economic returns
worth the investment and expand the results of technology transfer to farmers groups to
create a cooperation network for the production of soybean seeds in Sri Chomphu District,

Phu Pha Man District, Khon Kaen Province.
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Testing of Soybean Seed Production Technology in Dry Season

in Khon Kaen Province
Auasny A9 ANSNIA AIEIN929A
Abstract

Technological testing of dry season soybean production in Khon Kaen Province
Conducted a 5-year test (2016-2020) aimed at finding local soybean production technology.
That can solve the problem of soybean production of farmers in the area of Khon Kaen
Province And the technology of soybean production has been extended to nearby areas with
similar environments. Technology testing in Nam Phong District Khon Kaen Province Do a
comparison test By the testing process, the technology of varieties and the use of seeds were
used. Using rhizobium to mix seeds before planting the use of herbicides The use of chemicals
to prevent insects, stem borers. When the soybeans emerged from the soil for 7-10 days and
the use of fertilizers according to soil analysis values Compared with the farmers process, it
was found that the yields from the testing process gave higher yields than those of the farmers.
And economic returns It was found that the test method had a higher income per investment
(BCR) ratio than the farmers' method in the four years and in 2020 expanded the results to
develop a prototype plot of dry season soybean production technology in Khon Kaen Province.
Using technology, it was found that an average yield of soybeans was 287 kg / rai, with an
average cost of 3,150 baht / rai, an average income of 5,462 baht / rai, and an average return
of 2,312 baht / rai with a BCR value of 1.7 considered profitable and worthwhile for investment.

Therefore, this technology kit is suitable for the Khon Kaen area.
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Testing of Soybean Seed Production Technology in Dry Season

in Nong Bua Lam Phu Province
uadeu AU AVENIA FEEINNA
Abstract

Technological testing of soybean production in Nong Bua Lam Phu Province Conducted
a 5-year test (2016-2020), tested in farmers' fields in back-field conditions (dry season) at Ban
Na Mong, Ban Khok Subdistrict, Suwankuha District. Nong Bua Lam Phu Province There were
12 farmers participating in the project in the 1st - 3rd year and extended the results of the
test in the 4th and 5th year, with 20 more farmers participating in the project by comparing 2
methods, 2 repeats, which were testing methods. As recommended by the Department of
Agriculture Compared with farmers methods Using the traditional methods of farmers Results
of all 4 years of testing (2016-2019) It was found that the test methods had average yields of
407,445,492 and 336 kg / rai, respectively, while the farmers method had average yields of
327 393 424 and 336 kg / rai, respectively. When comparing the mean yield analysis, it was
found that the test method had higher average yield. Farm methods were statistically
significant. Economic data analysis results in terms of production costs, income and returns for
all 4 years (2016-2019), it was found that the testing method The average production cost was
2,900, 3,361, 3,792, and 3,312 baht / rai, respectively. The average production income was
6,136 8,457 9,284 and 6,223 baht / rai, respectively, with an average yield of 3,435, 5,096, 5,494,
and 2,910 baht / rai, respectively. The average production cost was 3,090 3,397 4,062 and 3,576
baht / rai, respectively, with average production income at 4,926 7,482 7,988 and 5,071 baht /
rai, respectively, with an average of 1,883 4,085 3,926 and 2,910 baht / rai, respectively. When
analyzing the income-to-investment ratio (BCR), it was found that the BCR 2.1, 2.5, 2.5 and 1.9
were higher than the farmers with the BCR 1.5, 2.2, 2.0 and 1.4 values, respectively, indicating
that the testing method gave better profit Farmers method Because it reduces costs Increase
productivity and output quality Both methods are cost effective and able to invest. And in the
fifth year (2020), a prototype of soybean production in the area was developed. Nong Bua Lam
Phu Province By meeting farmers groups Conclude lessons with farmers. Planning a prototype
plot with 20 farmers from the preparation of a prototype plot for soybean production using
technology that results from the test, namely Chiang Mai 60 at the rate of 20 kg per rai The
seeds were mixed with rhizobium before planting at 200 grams per 15 ke of soybeans.
Herbicides were used. The use of chemicals to prevent insects, stem borers. Using fertilizer
formula 12-24-12 at the rate of 25 kg per rai. It was found that the yield composition of
soybeans had a weight of 100 seeds, averaging 16.22 grams, a mean pod number of 25.9 pods

per plant, a mean number of 72,905 plants per rai, and an average yield of 346 kilograms per
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rai. The economic data of soybean production in the prototype plot was found that the
production cost was 3,486 baht per rai, the average yield was 3,094 baht per rai, and the
average BCR was 1.9. It was considered profitable and worth the investment. Therefore, this

technology set is suitable for Nong Bua Lam Phu area.
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Effect of Harvesting Method with combine harvester on seed quality of Chiang Mai
60 Soybean Seed of Farmers in the Seed Producer Networks of Udon Thani

Province
Auasny A9 ANSNIA AIEIN929A
Abstract

Study on the effect of harvesting method with combine harvester on soybean seed quality.
Chiang Mai 60 of farmers network of seed producers in Udon Thani Province It was carried out in the
dry season of 2020 by carrying out 3 harvesting methods, which are: Method 1, harvested by manual
labor and threshing, Process 2, harvested with a soybean combine harvester at a threshing ball speed
of 395 rpm, and Method 3 Harvested with a soybean combine harvester at a threshing ball speed
of less than 395 rev/min, harvested 95% of the mature pods turned brown (R8). The seed yield (181
kg/rai) was higher than that of the second treatment. and method 3 In terms of product composition,
it was found that the three treatments were not statistically different. loss from harvest Seed
moisture after harvesting and cracking, it was found that all 3 treatments had moisture during
harvesting. No difference. Method 2, soybean combine harvester at 395 rpm threshing ball speed
had lower percentage of cracking (9.30%), method 1 and 3, but had higher percentage loss (5.30%).
Methods 1 and 3 on seed quality after harvesting It was found that harvesting with a combine
harvester at a thresher speed of 395 rpm had higher percentages of germination than methods 1
and 3 after improving the seed condition. It was found that the second method, harvested with a
threshing machine with a threshing speed of 395 rpm, had an average germination of 94 9%, higher
than all treatments, and in 2021, it was carried out in the dry season. soybean planting Chiang Mai
60 10 farmers participated in harvesting soybeans using a combine harvester at a threshing speed of
395 rpm. The results showed that the average yield was 150.90 kg/rai, the seed yield was 134.09
kg/rai, with a percentage loss before use. Combine harvester 0.46 % loss after harvesting 5.96 %
seed cracking 10.4% with moisture content during threshing 14.8%. Seed quality after harvest. The
average germination percentage was 79%. When asked about the farmers' satisfaction with the
harvesting method with the thresher speed of 395 rpm, it was found that the farmers were satisfied
with the harvesting with the threshing speed of 395 rpm. At high level, 70%, at moderate level, 30%,
farmers were satisfied with labor saving. and harvest time at a high level of 100% 80% of the farmers
were satisfied with the impurities attached to the seeds after harvesting with the combine harvester
at a high level of 80%, at the moderate level 20%, and the farmers were satisfied with the rupture
of the seeds after harvesting with the combine harvester at a moderate level. 60% and 40% were

satisfied with the labor-saving combine harvester method. and harvest time 100%
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Abstract

Study of planting distance and population rate suitable for use with medium tractor to
optimize soybean seed production. carried out in the dry season of 2020 from the
experimental method by the process of planting with a dropper Will drop only the planting
area is to raise the groove. which raising the groove to suit the technology of planting by using
a dropper The plots that raised the groove width 3.1 and 3.5 meters compared with the whole
plot of rotary plow showed that the efficiency of the floor was 65.7 and 59.5% compared to
the hundred percent of the whole plow, with a 50 cm drop, 4 drops and a drop distance. 30
cm 6 drops, average working performance 4.26 rai per hour and average fuel consumption rate
of 0.59 liters per rai, efficiency 42.11-61.39% Will be sprayed only at the planting area, that is,
the area where the furrow is raised. which raising the groove to suit the technology of planting
by using a dropper By plots with raising trench width 3.1 and 3.5 meters, it was found that the
floor utilization efficiency was 65.7 and 59.5 percent compared to one hundred percent of
the whole plot. Average working efficiency 5.11 rai per hour and an average fuel consumption
rate of 0.4 liters per rai, efficiency 44.05-80.42% using a backpack injection machine with an
average performance of 4.1 rai per hour. Performance data of tractor trailer hitch sprayer
Machine performance summary including soil preparation steps Planting and spraying
herbicides will use 5.48 liters of fuel per rai from the test of 5 methods, namely Method 1,
planting distance 50 cm. x 20 cm. (Control) + human labor; Method 2, planting distance 50
cm. x 20 cm. + small tractor with spraying tank, process 3, planting distance 50 cm. x 20 cm.
+ medium-sized tractor with spraying tank, process 4, planting distance 30 cm. x 20 cm. +
small tractor Attached to sprayer tank, Method 5, planting distance 30 cm. x 20 cm. + Medium-
sized tractor with sprayer tank. It was found that the planting process had a statistically
different effect on the amount of seed use. The 1-3 methods used 6.9 - 7.9 kg of seeds per
rai. and the 4-5 process uses an average of 12.1 — 12.7 kg of seeds per rai. Different planting
methods had no effect on plant height in seedling stage. which had an average height of 7.2
cm and plant height in the flowering phase of 50%, which had an average height of 38.3 cm.
Soybean yields were found that the highest seed yield of Method 1 was 180 kg/rai, followed
by Method 4 and 5, respectively, from the economic data, it was found that method 1 had
the highest profit from production, followed by method 4, and it was found that method 1
had the highest production cost. It is the use of agricultural machinery in plot preparation and
chemical spraying. By using agricultural machinery in the process of soil preparation, planting,

and maintenance, it was found that the rice stubble was cut using a Kubota tractor model
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L5018, 4-wheel drive, equipped with a SX145 lawn mower, H1 gear speed, 2000 engine rpm.
RPM, PTO 540 Average working rate 3.62 Rai per hour Average consumption rate of 1.19 liters
per rai, with a contract rate of 250 baht per rai. The first step of soil preparation uses 6 calves,
model DH245-6f, working width 2.189 m. Speed H2, engine speed 2000-2700 RPM. Work
average 2.12 rai per hour Average consumption rate of 1.78 liters per rai, with a contract rate
of 250 baht per rai, soil preparation stage 2, using a rotary hoe model RX 183 F, working width
1.742 m., L4 speed, 2000-2700 RPM, PTO 540. The average work rate is 2.93 rai per hour.
Average consumption rate 2.02 liters per rai, with a contract rate of 300 baht per rai. Planting
using Kubota tractor model L5018, low 4 gears, 2000 RPM, connected by a seeding machine,
model MS 360, amount of 8 droplets, 30 dripping distance. cm Planted the whole plot,
planting distance 30 cm. x 20 cm., average working rate 3.15 rai per hour. Average consumption
rate of 0.71 liters per rai, with a contract rate of 200 baht per rai, using seeds for planting an
average of 15.9 kg per rai. Average number of plants per rai 47,090 plants, yield 179.25 kg/rai,
weight 100 seeds 14.19 ¢. Farmers' satisfaction with tractor soybean cultivation system was
assessed. It was found that farmers were most satisfied with using Kubota tractor model L5018,
gear lowd, connected with 8 MS 360 seeders, 30 cm spacing, planting the whole plot, 30 cm
x 20 cm planting distance. 80% of them were satisfied with the high level of pesticide sprayins.
With a tractor equipped with a spray arm, 8 meters wide, 10 meters covered with Kubota
L4708, high-lift wheels, L4 speed, 1300-1400 RPM, PTO 540, injection pump pressure 5 bar.
Open all nozzles, accounting for 90 percent. and the method of harvesting with a combine
harvester, the farmers had the highest level of satisfaction at 1009%. because it saves labor

and time for harvesting
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Effect of Corn Seed Seller Ready with Cleaning System to Seed Quality
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Abstract

Corn or Maize (Zea mays L.) is an economic crop with high-value. Corn seeds are

exported for the highest value and quantity. It is therefore very important to seed conditioning
of corn seeds before selling. This research of a prototype corn sheller that affects the seed
quality. Conducted during September 2020 - October 2021 at Khon Kaen seed research and
development center. Maize seeds for 3 var.,maize, wax corn and sweet corn. Plot split-plot
design, 3 level moisture content, manual labor and corn sheller 6mm/s. The result showed
that 15-16% moisture content or dry and mature kernels. It is best suited to use with corn
sheller. The result of seed quality inspection after shelling showed that seed of maize, wax
corn and sweet corn, physical purity 94.0,96.6 and 88.0 %, gsermination 91, 92 and 73 %%,
moisture content 11.8-12.0 %, aging vigor 94, 95 and 67 %, TSW 229.9, 142.8 and 84.1g, seed
damage 6.7, 3.7 and 11.7 % and field emergence 94, 88 way 62% respectively. Using this
prototype corn sheller can be various of corn seeds. It can be to instead human labor as well,

high production capacity and non-effect on the seed quality.
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Testing of Production Technology of Disease-Free Ginger Bulb Seeds from Tissue
Culture Generation stage 3, 4 and 5 in the condition of the Field in Khon Kaen

Province
Asdnual WnsA AnSned ASadneed Aty Wing
Abstract

Bacterial wilt disease-free ginger bulbs obtained from tissue culture stage G3, G4 and
G5 were tested for production in 2017 - 2019. The objective of this experiment to study the

production of wilt disease-free tubers due to the infestation of bacteria Ralstonia
solanacearum (Rs.). Cultivated in an area of 1 rai. Soil pathogens control with lime 800 kg:

Fertilizer 46-0-0 at the rate of 80 kg per rai (Rate 8:1). Soak tubers before planting in a solution
of 30-50 g Rs. antagonistic Bacillus subtilis in 20 liters of water for 30 min. After 30 days of
planting, gsinger had an average germination rate of 92.31%. Apply the fertilizer 13-13-21 at the
rate of 25 keg/rai/time when ginger is 150 days old and check the number of surviving plants. It
was found that ginger had an average survival rate of 77.25 percent. At an average age of 10
months, the stems begin to dry out. Ginger cultivar stage G3, G4 and G5 yielded bulb 583.70,
539.76 and 1,546 kg/rai. The yielded bulb of ginger can be divided into stems root for planting,
the result show that G3 divides 13,897 stem roots G4 divides 12,851 stem roots G5 divides
30,920 stem roots for planting. The cost of production in the G3 phase is 2.13 baht, G4 2.54
baht and G5 0.99 baht per stem root. Testing for Rs. bacteria at the Bacteriology Laboratory of
Department of Agriculture found that all samples did not find the bacteria Rs. It indicated that
the conditions in Khon Kaen province could produce disease-free ginger heads at both G3, G4
and G5 stages. The G5 stage is more adaptable to environmental conditions resulting in higher

tuber yields.
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Research and development of rice-chili production system

to increase production efficiency in rice fields in Khon Kaen Province

@ o
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Abstract

The objective of this experiment to improve the efficiency of chili production in rice
cultivation areas of Nonsa-ard sub-district Chum Phae district in Khon Kaen province during
2016 - 2020 by using the principles of farming system research that step 1: Target area
selection, Chili pepper cultivation the crop rotation in rice area. Step 2: Analysis of problems
in pepper cultivation with the analysis of areas in the physical, biological, economic and social
aspects. Step 3: Research planning by researcher and farmer. Step 4: The Research planning
were tested by farmer with comparing 2 treatments that new testing method and farmer
treatment (original method). And step 5: the results of the experiment from step 4 were
analyzed to suitable technologies for this area and then demonstration in the farmer field to
expand technology for other farmers. The results of step 4 were concluded that the efficiency
of chili pepper production was increased by using new testing method with soil nutrient
management according to the needs of chili peppers and integrated pest management
program. New testing method can increase productivity as 79 Kilogram/rai or 6.15 percent. The
yield quality was 10.27% higher than farmer method. This method can reduce the variable
cost 470 Bath/rai and increase the income 1,577 Bath/rai or 6.15 percent also. When using the
technology summarized from the test results in step 4 to expand with step 5 in the fifth year
by using demonstrate field production. The result of chili pepper products that 1,707.72
Kilogram/rai and yield quality was 94.92 %. The cost of demonstrate crop is 15,798 Bath/rai,
benefit return is 51,231 Bath/rai, and 3.24 BCR, it is worth the investment. And the same result
of extension step after demonstrate show that, 1,380 Kilogram/rai of chili pepper products
and 84.27% of yield quality. The cost of extension crop is 16,064 Bath/rai, benefit return is
41,400 Bath/rai, and 2.52 BCR, it is worth the investment also. There are two forms of
technology extension transmission: (1) Expansion for farmers in communities that grow chili
near the demonstrate field and (2) Expansion for farmers to bring technology to farmer

network.
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Abstract

In 2018, Khon Kaen Plant Seed Research and Development Center analyzed the
amount of electrical energy consumption in the plant tissue culture laboratory. The use of
lishting on the plant tissue culture chamber is the most intensive. Electricity cost 164,155.56
baht per year. It is a cost that is higher than necessary. Thus, this research aims to find a
method and a model for reducing the energy consumption and electricity cost of the
laboratory. with agricultural engineers from Khon Kaen Agricultural Engineering Research Center
participating in the research to analyze the results of reducing electric power. The procedure
starts from Step 1, a light test that is low energy and suitable for plant tissue culture. Replaces
the old light source that is energy-intensive and costly to maintain. By testing the use of light
from LED lamps between white, green and red and blue mixtures at the rate of 90:10 80:20
70:30, it was found that the red and blue mixture of light at the rate of 80:20 for 42- 56 days
and at a rate of 70:30 for 21 days, with an average duration of 63-77 days, was able to stimulate
tillering and rooting of the banana tissue until it was the fastest seedling. Followed by white
lisht for a period of 91 days. Green light can stimulate tillering and rooting, but imperfect
seedlings are so inappropriate. Step 2. Change the incandescent lamp from fluorescent lamp
to LED lamp. Mix red and blue light in a ratio suitable for plant tissue culture obtained from
Step 1. Then analyze the energy consumption after change. It was found that replacing the
red and blue mixed light LEDs on the tissue culture chamber could reduce electricity costs by
64,642.32 baht per year, or a 60.62 percent reduction in electricity costs. When calculating the
cost of lamp replacement on the tissue culture layer, it was found that it costs 42,900 baht
and has 135 days of the cost return period. The results can be concluded that the modification
of low-energy mixed light LED lamps can be a guideline and a model for reducing the electricity
consumption of laboratories. It can also reduce the time of plant tissue culture in another

way.
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Effect of Peanut Seed Coating with Fungicide for Prevent Aspergillus crown

rot on Seed Quality after Storage
MYaun umnAdana asny Adn Snsned flained
Abstract

Peanut (Arachis hypogaea L.) are legumes and domestic economy important. However,

when the seeds to cultivated crops, often facing problems from Aspergillus crown rot disease
caused by fungi (Seed borne) in the seedling stage. The objective of research is enhanced seed
with seed coating to prevent Aspergillus crown rot. Conducted during September 2019 -
October 2021, at Khon Kaen seed research and development center. Treatments consisted of
control seed, Peanut var. Tainan 9 seed coating with HPMC+ Iprodione rate 2.5¢, 5¢ and 10g
per 1 kg of seed for treatments. After storage in cool room and ambient conditions for 12M.
The result showed that germination and speed of germination, it reduced ambient conditions
at 4M and cool room at 8M, moisture content 5.1-6.1 % every treatment, field emergence it
reduce ambient conditions at 4M and cool room at 7 M. The distribution of aspergillus crown
rot, control treatment was the most dispersed Aspergillus crown rot. Seed coasting with HPMC+
Iprodione rate 5¢ and 10g showed the least dispersion and disease activity every treatment.
Therefore, seed coating of peanut seeds with 5¢ of Iprodione was an appropriate for the
prevention of Aspergillus crown rot, after seed coating and storage at low temp. for at least

8M in order to bring seeds ready for farmers and SMEs.
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Effect of Shelled Peanut Seed Containers on Seed Quality under Storage

Conditions.

Abstract

Effect of shelled peanut seed container on seed quality under storage conditions. It
was stored for 12 months, which was tested every 2 months. And control the temperature at
20 + 2 degrees Celsius, the humidity of the seeds There was no significant difference in every
container. The percentage of seed germination showed that the storage temperature was not
controlled. Storing in an airtight plastic bag. The germination percentage was 83 percent,
followed by non-vacuum storage of plastic bags. vacuum foil bag and a non-vacuum foil bas.
The germination percentages were 76, 75 and 65, respectively, but in the storage at 20 + 2
degrees Celsius stored in vacuum plastic bags, the highest germination was 84 percent. Not
vacuum, vacuum foil bag and a non-vacuum foil bag The germination percentages were 82, 78
and 77, respectively. In terms of seed strength, the germination speed method was found that
there was no significant difference in storage in both conditions. With average strength at 6

plants per day
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Efficacy of Actinomyces in Controlling Importance Economic Disease

for Seed Production

AnanY dnealinalin’ way willn aalu”
Supalak Sattayasamithsathit and Pornipa Thano

ABSTRACT
The study of actinomycetes; Streptomyces aminophillus, Streptomyces alboniger and
Streptomyces avellaneus and 19 isolated from rhizospheric soil in controlling Cercospora
kikuchii caused purple seed stain and Phomopsis sp. caused Phomopsis seed decay for

importance economic disease of soybean seed production. It was found that 3 actinomycetes

could not inhibit C. kikuchii and Phomopsis sp. Whereas, one Isolates, PSL 49, suppressed the
growth of C. kikuchii and Phomopsis sp.. The identification of isolate PSL49 by morphology
biochemical test and carbohydrate utilization by API 50 CHB it was Bacillus subtilis. This species

is tested efficacy in the green house by various methods, such as soaking before planting, put
in the soil before planting and spray on the soybean leaves. The results showed that the

antagonistic spraying process at seedling stage V1 showed 41% infection of C. kikuchii,

compared with control (51.5% infection), it was suitable to applied to spraying to control the

fungus in soybean seed production field.

Key words: Actinomycetes, Bacillus subtilis, Purple seed stain, Phomopsis seed decay
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ABSTRACT

Soybean seed production had problems from seed borne disease which effect to the
poor quality of seed. The management of soybeans disease are safe from infestation by
pathogen by inducing plants to resistance to pathogens using bioactive elicitors is a way of
managing diseases. Therefore, this research investigated the effectiveness of bioactive elicitors
in the expression of PR-genes that can stimulate disease resistance in soybeans such as methyl
jasmonate at the concentration of 30, 60, 90 and 120 mg/L and ethyl acetate at the
concentration of 3,000, 6,000, 9,000, 12,000 and 15,000 mg/L for spraying soybean in the R1
stage of growth in pot experiments and distilled water treated was use as the control. It was
found that the concentration of 90 mg/L methyl jasmonate was able to increase the expression

of the PR4 gene by up to 3.14 times, while ethyl acetate concentration of 6,000 mg/L can
increase the level of gene expression PRI0 by up to 7.38 times, but does not promote
expression of PR4. The effect of bioactive elicitor on growth and yield of soybean it was found

that all concentration of bioactive elicitor had no effect of number of nod per plant, number
branch per plant, dry weight of 100 seeds. Nevertheless, bioactive elicitor had effect
significantly of the plant height, number of pods per plant and number of seeds per plant.
Additionally, methyl jasmonate and ethyl acetate were no differences in standard germination
and seed vigor by AA test and gave 98% germination and 98% seed vigor. Moreover, foliar

methyl jasmonate at the concentration of 90 mg/L could be reduced infected of Cercospora
kikuchii cause purple seed stain about 80%. Therefore, methyl jasmonate at the concentration

of 90 mg/L could be appropriate to apply for soybean seed production in the field further.

Key words: Bioactive elicitor, resistance gene, soybean
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ABSTRACT

Soybean seed production in rainy season had problems from seed borne disease which
effect to the poor quality of seed. The aim of the study was to use the UV-C in order to control
the growth of seed-borne and storage fungi of soybean and affecting soybean seed quality.
Soybean seed was treated with ultra violet (UV-C) radiation for 0, 1, 5, 10, 15, 20, 30, 45 and

75 minutes for the estimation of control fungi like Cercospora kikuchii, Phomopsis sp., Fusarium
sp., Aspergillus niger, Aspergillus flavus and Cladosporium sp. It was observed UV-C exposure
for 10 minutes showed reduction of Aspergillus niger, Aspergillus flavus However, UVC had no

different affect to seed quality that germination was 65-77%, while the non-UV exposed had
71% germination, whereas the vigour was between 50-61% and soybean seed vigour had 60%

at non-UV exposed.

Key words: UV, Seed-borne fungi, Soybean seed quality

Vaudideuazimuwdaiugiivivedlan o.5wes 9.fivaglan 65130
YPhitsanulok Seed Research and Development Center, Wang thong, Phitsanulok, 65130

60




unAnge
msndnwdaiuiaundedtugiggrulinUszaulymmeiulsafividviangluwlamands
daNanIZVIURBAMAMYBANAATUG NsAnwilionadeaulsednsnimuesuwaseidsenisidngesni

'
v 6

Anunduwdaiiugiuvdsawaznasenunnudaiug lnewiudadumvdssfiiuifesnnuladluggiu

4
aaa

W liuasg 389 s¥eeIan 0, 1, 5, 10, 15, 20, 30, 45 wag 75 UM LW aUsztdun13n1dny 931

Cercospora kikuchii, Phomopsis sp., Aspergillus niger, Aspergillus flavus Wwag Cladosporium sp.
WU ITTUsEAVEA AN T0dud e Aspersillus flavus wa Aspersillus niger laailalasu

aa g af P aay v o & & o &
waeg 3B dunan 10 uivull lunasnuaswigliaunsadududeannnlsaudniug Cercospora

Y

Ly

kikuchii, Phomopsis sp. Wz Cladosporium sp. wipgnslshmuuae3Tlidnavinlinanmuaniug

Y

anas lnsdlarusenuazauudassliunndsiusegnedidedidgnieada Inefini1uenuinsgiu 65-
s 3 & 1 & o s A Ay M yy aa c & & =i o i
77 Wasdud dhuudanunimdesililasulatyiiaigen 71 1Wesidud vusiauudusedan

521319 50-61 Wosidud wazwdenugaamdeanililisunaseidannuudanss 60 wWesidud

[

ArENARY: wasyd WesAnNAUWAATLS Aan ARSI ImEDY

AsunasudIdelUldUselewd

sunuudlikasegialdlunisauaudeslulsaiu laun Wesn Aspersillus flavus wae

. . ' -3 I3 v ¢
Aspergillus niger NBUNUINYILUIANUY

61




nmanasauasWamAlulagnsHARWEaWUS AR mTmituuuIneasnsTldus
Testing and Development of Soybean Seed Production Technology
in Nan Province with Farmer’s Participation
wstinn anlu? gunIng Alauyy” Aduiiu e’ adaas SaunanAu’ Andny dnealinadn’
awes Ty dnnsal wssasn” guun $1U07 way duve wraumdn”

Pornnipa Thano Soontareeporn Srisomboon® Kantima Thongsri” Papassorn Wattanakulpakin® Supalak

Sattayasamitsathit” Sanong Buaket" Nipapon Punnara® Sumana Jumpa® and Somchai Pa-oblek®”

ABSTRACT

Testing and development of the farmer’s participation on soybean productions and
applying fertilizers rate according to soil analysis recommended by Department of Agriculture
were studied. The objectives of this research were improved seed yield, seed quality and
reduced cost of farmer’s production. This experiment was carried out during 2017 — 2018 with
10 farmer’s participation (2 rai each) at Sisaket subdistrict, Na Noi district, Nan province. The
comparison between two methods including Test method/ DOA’s method (applied fertilizers
according to soil analysis) and Farmer’s method (applied fertilizer by farmers) were studied.
The difference of seed yield between two methods was analyzed by Paired T-Test. Seed yield
of Test method was highly significant than Farmer’s method that were 272.8 and 223.8 kg/rai
in 2017, and 238.5 and 179.5 kg/rai in 2018, respectively. The Benefit Cost Ratio (BCR) in the
testing method gave the higher yields than the farmer method both years. In 2019 - 2020, the
agricultural models of soybean seed production according to soil analysis was done in Sisaket
subdistrict (2019) and Sa-tan subdistrict (2020), Na Noi district, Nan province. The model found
that the average yields of soybean seeds were 291.8 and 200.16 kg/rai in 2019 and 2020,
respectively and BCR had more than one for both years. After storage for 4 months at 20+2°C
and 60-65%RH, the germination of soybean seeds was higher than 75% that remains the
germination standard of registered seed. The evaluations of satisfaction survey on DOA’s
soybean seed production technology was done by farmer’s participation. The great satisfaction
was observed to this technology. Therefore, the technology of soybean seed production by
the Test/ DOA’s method enhance the efficiency of soybean production in term of productivity,

seed quality, economic return, and also introduce to other farmers in the future.

Key words: Soybean seed, Farmer’s participation, Seed production technology
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ABSTRACT

Testing and development of the farmer’s participation on mungbean seed production
in Phichit province. The objective of this study was to research and develop mungbean seed
production at the local level to improve mungbean yield and seed quality, and also reduced
cost of farmer’s production. This project was carried out during 2016 — 2018 with 10 farmer’s
participation at Nong Phra and Wang Sai Phun subdistrict, Wang Sai Phun district, Phichit
province. The comparison between two methods including Test method/ DOA’s method
(planting rate 6 kg/rai) and Farmer’s method (planting rate 10 kg/rai) were studied. The
difference of seed yield between two methods was analyzed by Paired T-Test. In 2016, seed
yield of Test method was highly significantly lower than Farmer’s method that were 168.1 and
195.3 kg/rai, respectively. The value of Benefit and Cost ratio (BCR) analyzed by 10 farmers
were not significantly different that was 1.4 and 1.5, respectively, and worth investment for
both methods. The comparison between two methods was repeated in the same group of 10
farmers during 2017 — 2018. The same average yield of Test and Farmer’s methods showed in
2017 that was 179 kg/rai. Moreover, the non-significant average yield also found in 2018 that
was 171 and 168 ke/rai in Test and Farmer’s methods, respectively. In 2019 - 2020, the
agricultural models of mungbean seed production were made in Nong Phra and Wang Sai Phun
subdistrict, Wang Sai Phun district, Phichit province and Wang Phrong subdistrict, Noen Maprang
district, Phitsanulok Province. Seed yield was 177 and 171 kg/rai, and germination percentage
was 92 and 91% in 2019 and 2020, respectively after storage for 6 months at 20 °C and 60-65
%RH. The evaluation of satisfaction survey on DOA’s mungbean seed production technology

was done by farmer’s participation.

Key words: Mungbean seed, Farmer’s participation, Nan Province, Seed production technology
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The farmers were satisfied to a great extent in terms of plant growth, agricultural characteristics,
harvesting information, yield and seed quality of Chai Nat 84-1, but the satisfaction to Test
method showed a moderate level. The same average yield for both methods, although, was
observed after repeating during 2017-2020, but farmer acceptance to the Test method was
medium. Therefore, the mungbean seed production technology could be further studied and

developed according to expand farmer acceptance and applicable in various situation.
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Effects of Brassinosteroids on Yield and Seed Quality of Soybean under

Drought Stress
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ABSTRACT

Soybean seed production after rice in dry season had problems from drought. Drought
conditions decreased seed yield and increased undeveloped seeds due to dehydration.
Brassinosteroids (EBL) stimulates shoot and root growth rate, germination and vigor of seed,
and also induces drought stress tolerance. The objectives of this study were to evaluate effects
and suitable concentrations of EBL on plant growth, yield and quality of soybean seed under
drought conditions. Soybean seeds (CM 60) were treated and foliar EBL on flowering begins
(R1) and pod produced begins (R3) in pot and field experiments including, EBL at ten
concentrations of 0.01, 0.025, 0.05, 0.075, 0.10, 0.25, 0.50, 0.75, 1.00 and 2.00 mg/L and distilled
water treated was use as the control. The results were found that soybean seeds treated with
EBL 1.00 mg/L gave higher pods dry weight per pot, seeds weight per pot of soybean than
non-treated seeds. Furthermore, soybean seeds treated with 1.00 mg/L had the highest of
seed yield of soybean and had lowest low-quality seed and green seed of soybean. There
were no differences in standard germination and seed vigor by AA test between seeds from
soybean planted under drought conditions in the greenhouse and experimental fields. After 4
months of storage under control temperature and relative humidity (Temperature 22 + 2°C;
50 + 2 %RH), it was found that germination of soybean seed slightly decreased but higher than
75 percentage which is the minimum of germination percentage for registered soybean seed
and seed vigor by AA had a medium seed vigor of soybean. Therefore, soybean seeds treated
with EBL 1.00 mg/L were suitable concentrations of EBL to increase the efficiency of soybean
seed production under drought conditions.

Key words: Brassinosteroids, Soybean, Drought conditions, Seed germination and vigor
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Effects of Brassinosteroids on Yield and Seed Quality of Mungbean under

Drought Stress
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ABSTRACT

Mungbean seed production after rice in dry season had problems from drought.
Drought conditions decreased seed vyield and increased undeveloped seeds due to
dehydration. Brassinosteroids (EBL) stimulates shoot and root growth rate, germination and
vigor of seed, and also induces drought stress tolerance. The objectives of this study were to
evaluate effects and suitable concentrations of EBL on plant growth, yield and quality of
mungbean seed under drought conditions. Mungbean seeds (CN84-1) were treated and foliar
EBL on flowering begins (R1) and seed produced begins (R3) in pot and field experiments
including, EBL at eleven concentrations of 0.01, 0.025, 0.05, 0.075, 0.10, 0.25, 0.50, 0.75, 1.00
and 2.00 mg/L and distilled water treated was use as the control. The results were found that
mungbean seeds treated with EBL 0.50 and 2.00 mg/L gave higher number pods per plant,
pods dry weight per pot and seeds weight per pot of mungbean than non-treated seeds.
Moreover, mungbean seeds treated with 0.10, 0.50 and 1.00 mg/L had the highest of seed
yield of mungbean. Especially, seeds treated with EBL 1.00 mg/L had lowest undeveloped
seeds and highest root growth rate. There were no differences in standard germination and
seed vigor by AA test between seeds from mungbean planted under drought conditions in the
greenhouse and experimental fields. After 4 months of storage under room temperature, it
was found that germination of mungbean seed slightly decreased but higher than 75
percentage which is the minimum of germination percentage for certified mungbean seed.
Additionally, there were no differences in seed vigor by AA test between before and after
storage. Therefore, mungbean seeds treated with EBL 0.50 and 1.00 mg/L were suitable
concentrations of EBL to increase the efficiency of mungbean seed production under drought

conditions.

Key words: Brassinosteroids, Mungbean, Drought conditions, Seed germination and vigor
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Studies on the Effect of Insecticidal Seed Treatment to Maize Weevil

(Sitophilus zeamais Motschulsky) on the Quality of Maize Seeds During

Storage
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Iz qussauUseiasy’ uay aues Tung Y
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ABSTRACT

Maize weevil (Sitophilus zeamais Motschulsky) is a major insect pest of stored maize.

This will result in a smaller yield or lower quality of the seeds. Insects can cause damage to
the agricultural products. Currently, there are chemical pesticides on the insecticidal seed
treatment to preventing maize weevil and insect pests of stored seed. Therefore, the objectives
of this study were to studies on the effect of insecticidal seed treatment to maize weevil on
the quality of maize seeds during storage. Maize seeds (NW3) were treated and insecticidal
seed treatment at 8 types of Emamectin benzoate 5% SG, Spinosad 45% SC, Indoxacarb 14.5%
SC, Chlorfenapyr 10% EC, Profenofos 50% EC, Novaluron 10% EC, Deltamethrin 2.8% EC and
Pyrimiphos-methyl each treatment per seed 1 kg and non-seed treated was use as the control.
The results were found that seed treated with Indoxacarb 14.5% SC and Profenofos 50% EC
per seed 1 kg had % corrected mortality of maize weevil about 100% and had slightly
decreased of seed germination and vigor of maize during the effect of action of substance at
9 months. Seed treated with Indoxacarb 14.5% SC per seed 1 kg is recommended for use to
insecticidal seed treatment of effective prevent and eliminate maize weevil during storage and
had seed germination and vigor of maize about 94 and 72%, respectively at 3 months. It was
found that higher than 90 percentage which is the minimum of germination percentage for

maize foundation seed and seed vigor by AA had a high seed vigor of maize.

Key words: Insecticidal seed treatment, Maize, Maize weevil, Seed storage and quality
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The Efficiency of Seed Quality Testing Methods on Sweet Corn Seed
Storability Evaluation
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ABSTRACT

Seed quality testing method is an important tool for seed storability and vigor
determination. This research purposed to study the advantage seed quality testing methods
to evaluate seed storage and vigor of three varieties sweet corn seeds. One of them received

from Department of Agriculture and two varieties from private company. The aging conditions;

41 and 43°C and incubation times for 72, 84 and 96 h were studied to obtain the suitable

conditions for seed vigor and shelf-life examination. The research found that the aging

condition at 41°C for 96 h could categorize seed vigor levels among three varieties and
evaluate storability of sweet corn seeds. Thereafter, three varieties of sweet corn seeds were
packed in polyethylene bag and kept for 10 months at ambient temperature. The qualities of
sweet corn seeds were observed every month. The experiment showed that the vigor of three
varieties sweet corn seeds decreased with the increased storage time. The storability of var.
SK and PF were 7 months, but only 4 months storage found in SW variety. Moreover, the

analysis of correlation coefficients (r) between germination and vigor including germination

after accelerated aging, radicle emergence, and field emergence exhibited the highly positive

correlation for all varieties (0.7513 < r > 0.9828). The electrical conductivity and soluble sugar

content showed the negative correlation with the germination and vigor. However, these
correlations were varied among three varieties, depended on its varieties. Then, these two
methods do not recommend for vigor test in sweet corn seeds. Our research suggests that
germination after accelerated aging, radicle emergence, and field emergence tests are

applicable methods and introduce for vigor test of sweet corn seeds.

Key words: Sweet corn seed, Seed storability, Seed quality testing
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Influence of plant growth regulators coating on germination and growth
of Tainan 9 peanut seed under cold stress
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ABSTRACT

In Thailand, peanut is commonly planting after rice during November to January and
the optimum temperature is around 30°C. However, the average temperature at that time is

lower than 25°C that may affect to retard the speed of germination, or might inhibit seedling
growth. This study purposed to determine the effect of seed coating with plant growth
regulators on germination and yield of Tainan 9 peanut seeds under the cold condition. The
coating polymer were mixed with plant growth regulators, paclobutazol (PBZ) and abscisic acid

(ABA) for three concentrations at 50 75 and 100 mg/L compared to non coated seed (control).
The germination of coated and non coated seeds were examined in cold condition, 10°C for

4 days, before moved in alternating temperature at 20-30°C for 10 days. The result found that
the germination of peanut seed coating with PBZ for three concentrations and non coated
seeds were ranged from 89 - 97% that was not significantly different among treatments.
However, seed coating with 50 mg/L PBZ showed the highest gemination that was 97%
compared to others. In the same way, the germination of seed coating with ABA at 50 75 and
100 mg/L, and non coated seeds did not significantly differ in all treatments that ranged from
93 - 95%. Thereafter, field emergence of coated and non coated seeds were investigated
during January, which the average temperature was 17°C at night and 29°C at day time. The
germination percentage of peanut seed coating with PBZ for three concentrations, coating with
ABA at 75 mg/L and non coated seeds was 70 — 75%. While, seed coating with 50 and 100
me/L ABA had the germination percentage only 57 — 58%. Moreover, the highest yield was
observed in peanut seed coating with 75 mg/L ABA that was 171 kg/rai, followed by non coated
seed, 165 kg/rai. However, there were non significant difference among treatments. The coating
with ABA at 75 mg/L tends to promote germination and yield under the cold condition, but

further studies should be carried out in low temperature area to confirm this finding.

Key words: Paclobutazol, Abscisic, Peanut, Cold stress, Germination
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Studying the Suitable Breaking Peanut Seed Dormancy Method
for Seed Quality Testing
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ABSTRACT

Dormancy is undesirable character for the large seeded peanut (Arachis hypogeae).

Khon Kaen 84-7 and Khon Kaen 6 are belonged to the large seed group of the Virginia type.

Generally, the dormancy of this group has existing around two months after harvest. As the

ISTA rules, preheat by hot air at 40°C is recommended for breaking peanut seed dormancy
but the duration is not limited depended on their varieties. The germination analysis of peanut
seed is normally taken for 10 days. If breaking dormant seed is needed, the time for
germination test is totally taken 17 days including preheat process. Therefore, more rapid and
precise method in order to reduce analysis time would be studied and will be benefit for
earlier issue seed certificate. Ethephon, ethylene liberation, is plant srowth regulator that has
been reported to break seed dormancy. The comparison between Ethephon and preheat
(standard method) for breaking peanut seed dormancy were investigated in this experiment.
Peanut seeds were directly mixed with 0.96% Ethephon, and another group was preheated at
40°C for 168 h (7 days). All pretreated seeds were then planted according to standard
germination test, compared with the non-pretreated seed (control). The result found that
0.96% Ethephon was the most advantage to release dormant seed at fresh harvest and
achieved 86% and 84% emergences for Khon Kaen 84-7 and Khon Kaen 6, respectively.
Meanwhile, the normal seedlings of preheat at 40°C for 168 h was 75% for Knhon Kaen 84-7
and 66% for Khon Kaen 6. Only 6% and 54% normal seedling observed in non-treated seeds
for Khon Kaen 84-7 and Khon Kaen 6, respectively. After storage at 20°C for 28 days, the
normal seedlings of two varieties were not significantly different between Ethephon and
preheat methods. Khon Kaen 84-7 showed over 90% normal seedlings and 0-1% fresh seed,
but only 42% normal seedlings found in control. In case of Khon Kaen 6, the normal seedlings
of seed treated with Ethephon and preheat were 90% and 83%, while 87% found in control.

Key words: Peanut seed, Dormancy, Ethephon
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The experiment suggests that 0.96%Ethephon is the advantage method for breaking peanut seed
dormancy of Khon Kaen 84-7 and Khon Kaen 6 according to released seed dormancy appeared
since fresh harvest. Moreover, analysis time was decreased from 17 to 10 days and cost reduced
over 470 times compared to preheat method. The breaking peanut seed dormancy by

0.96%Ethephon, therefore, can implement instead of preheat at 40°C for 168 h and would
introduce for seed testing laboratory.
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Lopburi Province

seiingsas 499" Anissal wnavane” weea fudr’” usiny duang?

3/

Rapeepan Changjai’ Supawan Madmai® Mongkon Toonhouse” Nongluck Punlai®/

ABSTRACT

Study on the effect of harvesting method with combine harvester on seed quality of
Lopburi 84-1 soybean seed of farmers in the seed producer network of Lopburi Province. It
was carried out in the dry season of 2020. Three harvesting methods were carried out : manual
harvesting and threshing, a soybean combine harvester at a threshing ball speed of 395 rpm
and a soybean combine harvester with a threshing ball speed less than 395. rev/min (330 rmp)
during the harvesting period, the mature pods turmn brown 95 percent (R8) It was found that
harvesting by manual labor and threshing The seed yield (163.9 kg/rai) and seed quality were
germination percentage (81.4%), purity (84%) higher than that harvested by a soybean combine
harvester at a threshing speed of 395 rev/min. Soybean massage at a massage ball speed of
less than 395 rpm (330 rmp) with similar results. However, the percentage of loss in soybean
combine harvester at 395 rpm (14.64%) was lower than that from 330 rpm (16.98%) in the dry
season of 2021. Soybean cultivar Lopburi 84-1 was planted in 10 farmers' area. Soybeans were
harvested using a combine harvester at a threshing ball speed of 395 rpm. The results showed
that the average yield was 102.68 kg/rai, the average seed yield was 60.28 kg/rai, the average
postharvest loss percentage was 6.05%, the average cracking was 63.5% . The average
percentage of germination was 44.3%, germination in field conditions 26.2%. When asked
about the satisfaction of farmers with the combine harvester, it was found that the farmers

were satisfied with the labor-saving combine harvester method and harvest time 100%

Key words: harvester, soybean seed

Yaudideialsanssays duaassidanuiu sunegves Jaminanssays 72160

YSuphanburi Field Crop Research Center, Chorakhe Sam Phan, U-thong district, Suphanburi, 72160
’noddduinuudniugity nsu3TINISINERT UURAINETD LWATRINT NFINN 10900

Seed Research and Development Division, Department of Agriculture, Lat Yao, Chatuchak, Bangkok,
10900

Yaudideinunsimnssureuuny duathuyy sunaiesveuunu Jwinveuunu 40000

*Khon Kaen Agricultural Engineering Research Center, Baan toom, Meuang District, Khon Kaen, 40000

82




UNANED

N13ANYINATDIITNISLAUA BINANERAIELAS BN BIUINABANNINUAANUT AL rE B IR

= =] 1 Y a < v & v [ a o a Y
anys 84-1 vauNuAINIIATOUER KAMUAATUS TaninanyT atlunislugqudas U 2563 lag
FUIUNSAULNYY 3 35 A0 LAUNEIAIULTIUALLAZUIAAIELATDIUIN, LATDUNYIUINUNE DT

< = = = < A A < % '
AINUTITEUGNUIA 395 FBU/UIT LAEIATBUALININNINTRTIANMTITOUgNUIATDENTY 395 SaU/

= | 2 A 1o 2 a0 o i 2 A v
Wi ludneegiiuinessesinuiiuaeududinnma Jegay 95 (R8) Wudt MIAUNYIIELTIUAY
1% = o a 2 o & = Y ] = 2 W ey s & ¢
LAZUINAILLATOIUIN WHaNAAWEnITLS (163.9 Alansu/ls) waslinanimudaiug lauwn 1Wesidus

a £ i 2 A v a = o A A <

AI1398N (81.4%) AUUTANT (84%) @INIINITAUNEINIBLATOANLINIANUMEDINANSITOUGN

= = o o A oA < Y | o~
WIA 395 58U/WN9 UaziaTeafeIuInnndesiauiITeugnuIntesndt 395 seu/unil (330 seu/
= 1 v 1Y) i 2 A % - a Y A A < =
w9 Trnalndifesiu WinsunenenIaufgILIRNMERINAULSITOUGNUIN 395 TBU/UH
fesdudnsgade (14.64%) toaninn1siiuiiennnnusiseugnuan 330 sou/unil (16.98%) uaz
Tugauds U 2564 dufiunisugnaandes wuganys 84-1 Tuiuilinunsns 10 918 udeatwndes
Ingldinenieruiniinnusiseugnuan 395 seu/ail nan1snaaes wuil laknandnnde 102.68
Alansu/ls wandnwdaiuginde 60.28 Alansu/ls  Swesiudnisamdendinmsiuiieade
6.05% N1SWAN3ILRAY 63.5% suRmunudauInanAuie) divesidudaiuseniads 44.3%
AmeniuanInls 26.2% Wedeuaudeyannufisnalaveanuninsreisn1siuiefiensonnen
wIn WU ineasnsiiauianelasedSnsiiuiieamenenneIninaunIsUssngausNIu waz

wantunisinuies Sesaz 100

ANEARY © 1ATBALALIUIN, LLARNUGAIME DS

nsunasudelUIgUsLlewl

nenIsnsENanaatugaudedluiuiiany’ anunsadiesesissuauUsuldlunisnands
waniudld wazanlaminsvianeaulssIy

83




MvagaULALHAILIWMALAEN INANIAANUGNUAY TMInaNYIHUUINYATNTAE I
Testing and Technology Development of Sesame Seeds Production with

Agriculturist Participatory in Lopburi
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Nongluck Punlai® Rapeepan Changjai v

ABSTRAC

The objective of testing and technology development of sesame seeds production
with agriculturist participatory in Lopburi is research and develop sesame seeds production in
community, communicate of technology transfer and extension to the agriculturist, and
improve of seed produce and quality that is suitable for farming and networking of agriculturist
in Lopburi. This study is worked together with 10 agriculturist’s farm 20 rai in 2017 — 2018. The
study is use non-experimental research design consists of 2 methods, method of applying by
the analysis and method of applying by agriculturist. The method of applying by the analysis
use red sesame seed ‘Ubonratchathani 1. Take soil sample for analysis before planting and
use this information for apply fertilizer and follow instructions of the department of agriculture,
and the method of applying by agriculturist use natives red sesame seed. In 2017 the results
showed the average of product in the method of applying by the analysis is 147 kilogram/rai,
is higher than the method of applying by agriculturist 25.76% that 117 kilogram/rai. The
analysis of economic returns found the average of net income in the method of applying by
the analysis is 2,303 baht/rai is higher than the method of applying by agriculturist 57.74%
that 1,460 baht/rai. The average of cost of production in the method of applying by the
analysis is 2,847 baht/rai is higher than the method of applying by agriculturist 8% that 2,636
baht/rai. In 2018, the average of product in the method of applying by agriculturist is 180
kilogram/rai is higher than the method of applying by agriculturist 0.54% that 169 kilogram/rai.
The analysis of economic returns found the average of net income in the method of applying
by the analysis is 6,648 baht/rai is higher than the method of applying by agriculturist 6.86%
that 6,221 baht/rai. The average of cost of production in the method of applying by the
analysis is 3,290 baht/rai is higher than the method of applying by agriculturist 6.47% that
3,090 baht/rai. The study in 2019 - 2020 use the suitable seed production technology by
planting red sesame seedbed ‘Ubonratchathani 2’ in 20 plot, 2 rai/plot.

Key words: sesame seeds production, agriculturist participatory
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l/Suphanburi Field Crop Research Center, Chorakhe Sam Phan, U-thong district, Suphanburi, 72160
Take soil sample for analysis before planting and use this information for apply fertilizer and

follow instructions of the department of agriculture. In 2019 the results showed the average
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of product is 137 kilogram/rai. The analysis of economic returns found the average income of
10 agriculturist is 8,271 baht/rai while cost is 1,770 baht/rai, net income 6,501 baht/rai, unit
cost 19.57 baht and average of benefit cost ratio 4.56. In 2020 have heavy rains and flood in
Lopburi, the 5 of farmer can’t harvesting. the results showed the average of product is 52.5
kilogram/rai. The analysis of economic returns found the average income of 5 agriculturist is
2,363 baht/rai, while cost is 1,320 baht/rai, net income 1,043 baht/rai, unit cost 33.28 baht
and average of benefit cost ratio 0.74. The agriculturists accept the red seed sesame
production technology from department of agriculture and the red seed sesame

‘Ubonratchathani 2’ production technology
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Seed Production Planning and the Management for the Fiscal Year 2021
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ABSTRACT

The Project Management and Production Planning Group has carried out seed
production plan and managed the seed obtained under the project “ To Develop the Potential
of Agricultural Production Process through the Activity of Seed Production and Other
Agricultural Inputs” and supplemented with the financially supported by Thailand Sciences
Research and Innovation (TSRI) for mung bean and groundnut seed production. This has been
achieved by 78 subunits of the Department of Agriculture (DOA) for propagating 14 types of
field crops and 68 types of horticultural crops. This includes 1,559.18 tons of seeds, 1,242,097
seedlings, 19 million of seed canes and cassava stakes, 688,500 potato seeds and tubers,
179,000 plantlets, and 330,000 stems, as well as 139,900 seed nuts. At present, the progress is
more than 75%, with the seeds being propagated meets the seed standard and ready to utilize
about 100 percent.

Y neddduimununiugite nsu3TIN1siNeEns KUNAINET WAFRINT NFLANUNILAT 10900
" Seed Research and Development Division, Department of Agriculture, Ladyao, Chatuchak, Bangkok 10900
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WERIEIAS 81 200,000 200,000 200,000
2 2563 ANMUIFNEATN APIRALR 8y 10 11 11
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Figure 1 flow chart of the seed quality inspection

129




Figure 6 Seed storage room
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HavaINIIWaNUAATNLHEAIY Pumice danamnaaanuduasnIsnusnen

Effect of Petunia Seed Pelleting with Pumice on Seed Quality and Storage
gmuna inneanssas’  mgau wnvndana”  wigan lann
nevfeimuLudniugiy ¥ guiideiaunudaiudivveunnu
AUGINBLaTLINSIN RT3 08LOn

3/
2/

3
ABSTRACT

Petunia seeds are high-value. However, the seed size is small and germinate is not
uniform which hinder to cultivate and nursery seeding. The objective of this research was to
enhance petunia seed quality and seedling growth by pelleting seed. This experiment was
conducted during September 2019-2021 at Seed and Research Development Division, Chiang
Mai Seed Research and Development Center and Khon Kaen Seed Research and Development
Center. Treatments consisted of control seed, pelleting seed with pumice (P) and KCL 0, 0.5,
1.0 and 2.0 ¢/H,0 10 ml, with CRD 4 reps. The result showed that germination of control seed
and seed pelleting with P+ KCl 2.0 ¢/H,O 10 ml after storage 0-12 months at 20 °C were not
significantly different, 62.5-78.0 %. Seed vigor by AA-test revealed that control seed was not
different among seed pelleting with P+ KCl 1.0 and 2.0 ¢/H,O 10 ml, 68.0-72.5%. While speed
of germination showed that control seed and seed pelleting with P+ KCl 2.0 ¢/H,O 10 ml after
storage 9-12 months were not found the statistical difference, 4.0-4.5 plants/day. For seedling
growth, seed pelleting with P+ KCl 1.0 and 2.0 ¢/H,O 10 ml had higher shoot and root lengths
than the control seed. Petunia seed pelleting with P+ KCl 1.0 and 2.0 ¢/H,O 10 ml was not
only increased seed size to manage easier, but also enhance the germination and seedling
growth especially 6- 12 storage months. Thus, such pelleting method enhances petunia seed

quality and promote commercial production.

Key words: Petunia, Pellet seed, Pumice, KCl
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wiaiusfiydodiyadigs wislunmdnuazsenlissinanedaduguassadensmizugn ms
puUnaRuNdY nMsneaesiiteiiingUsrasdiflesnseiunmunmisdaiusuagnayiulnveaiuni
Aliunsserinufouiuetey U 2562 - 2564 o neddduimunudniudiy gudideuasimunén
wug i deddng wazaudideuasiuunudniug iyvauliu 119UNENITNABEMUY CRD NaNLEn
stugfigede Pumice (P) $auffusinemns KCl fszduaududu 0 05 1.0 uar 2.0 n/ah 10
1. wuihitorgniafiuine 0-12 Weufigamgfl 20 o tu Anusenvesudadilainen uaswdniinen
(P) + KCL 2.0 n./A1 10 wa.sulslunndnaify Sansewing 62.5-78.0% vauzfienuudusmosudalng
Fnsisengiu wuiiudailineniiausenlisstuwdadinen (P) + KU 1.0 uay 2.0 n./Ah 10
ua. InefiAnszning 68.0-72.5% drumndalunsseniiengmisifiuinw 9-12 ifieu wui wénd
wan (P) + KCL 2.0 0/t 10 wa. tudiamsenldsnannudaiusilinen Tnsfarenagsening
4.0-4.5 Fu/fu audeu daunisasadularesiundmdufuinem 3-12 Weu wuin waaiinen
(P) + KCL 1.0 uag 2.0 N/t 10 wa.tu Sanuenvesdidunazsngeninudaiilinen ssdniswen
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winwugAiydasie pumice $auAUsI9IMIS KCL 2.0 n./11 10 181U UonnYIgiuvunves
wanldirenen1sinnsial Ganuinuenuardaiunisiasyiiulavesnunailagianiznisiny
Shwnudaiudszezig 6-12 Weu Julumsensziununmuaniuginille wazdaasugnavnssy

3 4
nAnLAnRuSAnLe

Y

o

ArdAey: Wyile nswenwdaiug wiud Inuvadeueaslsa

AL
a o« . . R o @ A ] o o aa o a a =~ a
fiyile (Petunia hybrida Vilm.) dauduiivldnenliivsedunidneninmaasugiavianian

lasuauieunalan aaendudyar1n1an15naIngs (Sink, 1984; United States Department of

. v fa v < Y1 < v fa | = 1 =3 v
Agriculture, 2018) mwmawuquaﬂmmamwuq Imamamwqumﬂma 1 nA. UYaAgens 21 aruum
(@33, 2561) awnsaldiduldnennszans wazlinenUszauudadld Jagtununsnsmiznanlag
maenudniudiiydensentusesianmiznanluiuymindunse dasdw 2:1 Tnelseliudn
ns¥gedwallaNe waznautesnigianniy Mnuulduisldvdnseuauiafannisiun 9 e
nszdumdniuiaguny uazlausanszaunilideniun wazsaisietley (@15 ynsulnedmsu
- 2 a A =3 o Y a ! @
WU, 2564) MsiudaiydedvwnaaniiniliiaJgmeenlunisianmslunsmsdgnuas
N159UVIAAUNET

walulafniswenudaiusannsoensssunmunmadaiug wuldiitudmiunstigmuded
fvuadnan uazilenrwazaanlunisugn wu Slaide wasfinide nmswenwdnseYanuiseeisli
fuwslvgTuiteavanlunising 13ondn "Pelleted seed” Fenswonudnanunsanensauivans
ponqusdamauTBuanisiulunuTnguizasdnsenssdumdaiug 1wy s1me1msie ansisenis
Wiadule ansiadimdndaie wararsdanan Wudu (Taylor and Harman, 1990) d3n1sensesu
AN MFIENINENFIEsMosar Heldunddnunmininudailildnen Tasanizamen
uazaLdaussvesiundn fMseaurediya wazans (2561) 189191 MIwenwaniugegu
Aa8519 MIIRYERT F2 Anadudu 2 win dwaliudadnausen Aue1fu wasnasIung
WiAulavesiundAniudaildsunisnen uaﬂmﬂﬁmiwaﬂLuﬁmﬁuﬁ:é’qﬁﬂﬁmﬁmﬁmmms[,myj%u
v‘iﬂﬁdwwiamsa‘a”mmﬂumiﬂqﬂﬁaaLLiﬂmuﬂw%aLﬂ%ﬁmﬂa (Bruggink, 2005) lagdnsnediazyaydl
(2557) léfiwmudﬁmﬁ@ﬂ’uﬁ:mqﬁaﬁwmﬁﬂﬁu dlold Hydroxylpropyl methycellulose 4% lng
witn utaguszanu Tunswenudatnin 3 n. uadldAuiudy (Pumice) \utagwontdy feu
wan (Pelleted seed) fanuasiiauomnnnit niouties waznisavarstivesfounanianiinisld
i’aawaﬂﬁuﬁm'ﬁ'u q Fensiivwuelilng Ty LﬁmﬂaﬂuazmaﬂiuﬂﬁsLWﬁzLLazmﬁmmiaqmaﬁuméﬁ
uenanilfafisenunisiivarsesngndfidusinenms KCL Al K uay CU duduaiunssuon
mMswnuedtalunissenveaudniiug nasnsudenuvuivadveandaiidenny ylraudaunssnls
L%’JLL@Sﬁﬂ’J’]ﬂNamjdﬁﬁu (Bray, 1995) &3 K* ﬁmﬁﬁﬁmzéjumsﬁﬂmummLauisnﬁvimmﬁim T8Ny
ulwiAsdestunsduasziutiuaslusiureandn wu wismiunendlesiiiausonifisiy
5.06 % Lﬁal,ﬁ'mmmmﬂugﬂsuaq KCl (Elouaer and Hannachi, 2012) ﬁqﬁﬂmmwma‘mﬂ’u'ﬁjﬁu
annsafiansanldnnausen anmEilunissen anaudusweandalneisnissseny dansise
ogdsmaliudniugidounannlagnssuiuneeaisineuasiued adrefumaiunuluanin
aurla emsfiuansdsnudsunuamrenudnsusngiu wuanusen aruiidinanas A
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udaussvosudnanas (Delouche, 1965; Delouche and Baskin, 1973) Wuiienfunisiiusnw dely
magsongiesnisiilunisiganssuiuns ey Yaan (2531) Menuiniagoigiilfemuuduses
wiaiusanasminduasdnaunitnnusen HumaSgitiavesiundt annseusdidinnin
Youuaniugligudeai

o

Faduntsweniudaiugfiydefonsssondldtaguazan waztagnonviauazdnsaan
dudenfusdaiudenauionadnlndides fufahuldlumsfnunid swsumsfusmes Kl
Tumswenwdafunadenvilsifussansnmlunsanudaiuguas msdnnisiwdaius el
UsyAnBamgededu Taqusrasdvesnimeaes dednwnslismemsidsnsumnzaniiutuns
wonwdeiusfinide Faduvsslonilusunsudnudaiugifientsldusslovineludseima i
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gunsal

1. winwugiinde (bulk anewug KAN1-2, KAN1-3, KANG-2 uag KANG-3 Faiienennluns
Wawnduiuguush vesnsudgnsinens)

2. TanUszanu hydroxylpropyl methylecellulose (HPMC)

3. Jagwan Pumice kavs19@IM13 KCl

Ly

s < & a =
4. Q‘Uﬂim%@ﬁ@‘UﬂMQWWLN@W‘WUﬁW‘I{I‘JLu‘U

)
ad
A5n1s
1. Ygnfinfleiuguandaainnmsmssauneaudaiug (bulk) $1uau 4 aneiugididnenmues
AU uITENYAIU NTUTVINTINEAT Lakn KAN1-2, KAN1-3, KANG-2 Uag KANG-3 Tagdidunisuan
TugafousuImL 2563 - NUATTUS 2564 MElAlsuSouna I MaNERNITNITNTWEIUTEINN 30 %
fa 9 2 o oA o 1 o AN & @ 1%
o Audldpuasimuwdaiusindednl lngimswaalunszugimnesildinueaduianuan drevgn
7191y 40 Tuawnszan 12 i1 Wngldfinueaduianuan seaiumedegns 15-15-15 dnsndu 3 n./
nszans waglddinn 2 dUavi saund-iu uwasviuasiedlunisdesiulsauazuuasmiuaudndu
UFUAANIIVAGDY FeNauinasiieile (hand pollinate) lugasmanuiu 70-100 Tuvdadan welila
USunanudanug 15 nfudmsunisfine vinnisngesiuwaaiugieny 90-120 Tundwnenuiu i
[ ' d{' & A 1 ! ) LY & [ [V | !
winluganndeiieanaudulunsy onaaiemn Wunad 13U (@nuduudaiugegsyning 11-
12%) Jawaunaaudaniug (bulk) Wadaiugiinanuaiase weldlunisvaaewsisly

2. anfunswenuaniugsie Pumice 80131 150 n. + hydroxylpropyl methylecellulose
(HPMC) 4 9%6(w/v) USuod 40 310/ Lmﬁmﬁuﬁ‘ﬁmﬁs 3 1. Imi%’m%'mmﬁammﬁmﬁuﬁ‘izwmwm U
SKK 10 mﬂuummammwmum8Lmaqammm%uLuamwuﬁsuwamLLW U SKKO09 wmmmmmm
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:mLLmumimaaaLLwajmaam (Completely Randomized Design: CRD) 9143U 5 N55435 4 91
Usznausie

1) widailsiriuniswenudn (nssuisaauaw)

2) Mswenwdndne Pumice 33U KCL 051 0 n/ak 10 wa.
3) MswenwEAY Pumice TaufU KCL 8m51 0.5 n./1h 10 wa.
4) mswenwande Pumice 21U KCL 8051 1.0 n./1h 10 wa.
5) Mswenwande Pumice 33U KCL 051 2.0 n./1h 10 wia.

[ <
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widn ¥ 4 91 9 ag 50 Wi NwdalargIUUNIEATETuTTYlundeswanaRn eTigaungf 20 -
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14 Sundanne Auraiduanusennasradsazisnisvaass 91ngAS ISTA 1999
AL99N (%) = IUIUGUNA1UNE x 100

UGN
2) nMavseoganiug (AA-test) laenisuiudaynnssuis lalugadivun 10 x 20
a1, YuasuumzLnssiieglundeusieny nelundesdiuundeiduduiuin 100 ua. Tagliseduihey
fndnzunss 2 su. Dandediainudniluliludisogwdaiusiigumgd 40 o muduussun

100 % Juszeziian 48 Falus Mntuhudniudunsdeuaueen
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3) AUk dsanNdniug tneniainadnuiiluniseen (Speed of germination)
YosRunaIivenanysallunsaziu auasu 14 Ju ddeyanliundunamaviinnuenvonudniug
ANUIBUINTFINVE ISTA, 1999 AgNT

ANIL5ATUANTION = NATINVRY| S1wusunAUNANIeN

FNUIUNAINE

4) ANNEIINY AINEIITINVDIAUNAT IaeUseiliud 14 Jundadan vidluann
% a wva ] [ v fa = ad 1 Ql' A a [
el URANT Inensguiuaniugityidenssuiseng 4 1818 0 3 6 9 uay 12 ey uUsziunsvdn
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AUIBNUBINAnWUGAYLHeRIe Pumice $9uiUS19@1915AU KCL

9 U
[ v &

deiusnwiudeiugfiyudefigamgl 20 °w um 0-12 ey wudwaarugTliiunsnen
wieiiuianusenaindt 60 % fisvazmaifuinw 0-12 Wou wasdlethunmeniudaiusaunssuis
#14 9 (Figure 1.1-1.2) wud1 manenwdsiusiuduguasseasonisgeliihveasdalunssuiunis
son awdiuldananusenvesudanugfiyidefiengnisiiuine o Woutuudaiusinendae
Pumice $amfu KCL O way 0.5 /4 10 uafu fienmaen 58.5 way 67.5% muady deindude
susfnefliniuniswen snefiudaiugindefinendas Pumice 21U KCL 0.5 wag 1.0 n/41 10
1@ fAa9en 78.0 72.0 WAy 72.6% MuaU denndediuTIeuves Sachs et al. (1981) ina121
mMsweniudnenavilinmssenveawdatnas iesandauenismsunsithesnvesesndiaunisludn
uon9 Ml Halsey and While (1980) uaz Petch (1991) wudnsiadeuidniinalvinissonvesiudaun
sontas uazdaleaudnlunatewdniiy wu gn13dn wWinwamu 41alne Wudu (Bsedni wazyadl,

2555; Sach et al, 1981; Durant and Loads 1986) wazluifiouil 3 vesmsiiuine wui1 winwusi

ladshunswenudn uazmswenudaiugae Pumice iy KCL 8051 2.0 n./ah 10 wafu e
sonladsneiu Tnafianusen 74.0 uaz 68.0% muanu sosndunswenuaniugaie Pumice sauiy
KCL 8051 0.5 uag 1.0 n./41 10 wa. Aiflausen 62.0 uay 63.0% AudIRy LagnsnenuEnfe
Pumice \iigsagnaieafinnuseninan 46.5% dwsuioud 6 vdimafusnwiuinavhueadentu
woud 3 Tnewuinadaiugiliiunswoniudn wagnisweniudniuseng Pumice Sy KCL 8951
2.0 0./ 10 wa.tu Sausenlsisnetu Tasdiauen 71 wag 66.5 % mudFU sesINTHENLER
Wugee Pumice 33U KCL 8031 0.5 wag 1.0 n./un 10 wa. fiflausen 55.0 wag 57.0% sy
LazMINeNIIAAFE Pumice Wisografeniausensiign 47.0% vagimdemiugiiongifusnw o
Fowtu wudwdewusilldrunmanenude uagnswenudaiugéne Pumice ity KCL §091 2.0
n/t1 10 wa.du fenusenlaiingtu Tasfimnmsen 63.5 way 65.5% Audiy suziinismeniudads
Pumice Wlsogaiieafinmaeniiios 47.5% (Figure 1.4) Ineflengmsiiuinwiudaiusiiyuien 12
Foutu wudanmenvesudadiliiuniaweniudn waswdafinensaudusineims KCL 2.0 way
1.0 0.4 10 wa. flenueen 62.5 62.5 wag 56.0% AEIWY Fslaiunndnetuiwdainensaniusin
919113 KCL 2.0 waw 0.5 0./ 10 ua. fiflen1usen 52.0 % wiuanssiuidafinenadnde Pumice
Wigsetnafien Aiflnnuseniiios 46.0 % (Table 1.1) Fsaziiuldinnrusonvosmdniusiyidelunn
nsadsuuliuanasmuszsnniifiuinw Sesssurvesnuninmiaiugiuagnndumueignms
FAusnw Hensdeuanimuesudaiusionsdanimuasmenimindumusssnrinisndsan
JLYLANWANIETTINGT (793UNS, 2523)

AMNLIUTIVBINAR RSN TETAEATN15I59e Y
Fonmvaeumiusenvosudaiugfiideluaniwiosufoins nuinsdaiusi el
wazrnuNINENMIARIE Pumice $mfUs1EIMITU KOl duiinnusenvesudaiusanas Tnsiudn
filsiruniswendiraenanasain 78.0% 1u 72.5% vauziwdadiinuniswen Pumice 9afu KCl
§991 0 uag 0.5 N/ 10 wa. Mendsn1siie1giy A1MNBNARAIIIN 58.5 Wag 67.5% LBy 41.0
uay 59.0% mudiy lurgiivdaninssenganas Tnsnisweniudasiuiu KCL 851 1.0 wag 2.0 n/

111 10 ¥a. IA1U99Nanadan 72.0 waz 72.6% U 68.0 waz 71.1% A1uaisu dawdiuleinudnsian
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lsiunsnenuazsiunsnenlunnnssuds duiimnusenanasdoiiunisiseegudaiug (Table
1.1) Im8Lmﬁmﬁ’uﬁ‘ﬁﬁmsmauauawiamil,i'amﬂmﬁmﬂ’uﬁ‘m a]vﬁmmmmia‘lumiLﬁu%’ﬂmsﬁﬂdﬂ
LuamwuﬁwumimauauamamiLiammuaﬂwuﬁm (wauiie, 2529) mumamwuﬁwmuwwaﬂma
Pumice 320U KCl $091 2.0 waw 1.0 n./4 10 wa .t uam'}m']maﬂwammm&maamimmaLuam
Ay 2 uaz 5% awdrdu Tuvusiwdailinen fdasanuseniianas Aadu 7% uas Taenns
neniudnTamusine sty KL 8ns 0 wag 0.5 n/a 10 wa. Hu fdnmanuseniianas Andy
30 waw 129% Mgy Feduladidldhnmaweniua Pumice $aifu KCL 8ns1 1.0 waw 2.0 0.4 10
1.1 dnadueruuduswesudaiusldfningsyiiiu feloradonnnanmaunndvessn Kl
il K* way CU Foimihiinszdunsihaueseulsivaisyin lngameifedesiunsdansei
Tusfunazuls Jeddusionszurumssenveamdniiug @eovan, 2502; quuiing, 2542)

Figure 1.1 Petunia pelleted seed process (A) petunia seed in the seed rotary machine
with labor (B) pelleted seed with pumice (C) pelleted seed on a small sieve (D)

uniformity pelleted seeds.
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Figure 1.2 Comparison between non-pelleted (A) and pelleted petunia (B) seeds.

Table 1.1 Germination percentage and AA-test of petunia seed as affected by seed
pelleting methods after storage.

month Diff.** (%)
Treatment* 5 AA-test (0 mth vs
0 6 9 12 (%) AA-test)
Non-pelleted (control) ~ 78.0°% 74.0° 71.0° 635°% 625° 72.5° 7
Pelleted with pumice (P) 585¢ 465 47.0¢ 475° 46.0° 41.0 ¢ 30
+ KCl 0 ¢/H,0 10 ml
(P) + KCL0.5 ¢/H,0 10 ml 67.5° 62.0° 550° 520% 50.0°% 59.0 ° 12

(P) + KCL 1.0 ¢/H,0 10 ml 72.0*  63.0° 57.0° 555% 560° 68.0 °
(P) + KCL 2.0 ¢/H,0 10 ml 72.6 % 680°% 665° 655% 625° 711°
CV (%) 7.2 9.2 6.1 8.3 7.1 6.9 -

Means followed by a common letter in a column is not significantly different at the 5%
level by DMRT
* Pelleted seed using pumice 150 g. with hydroxypropyl methylcellulose (HPMC) 4 %(w/v) 40
ml/ petunia seed 3 q.

**Difference seed germination between 0 and 12 months after storage.
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Figure 1.3 Germination of non-pelleted petunia seed (A) and pelleted petunia seeds (B).

AuTIlunssenvasuaauginliesae Pumice $auius1naImnsiu KCL
msnenwdniusinidede Pumice 3y KCL §091 0 05 1.0 wag 2.0 0.4 10 w3, wui
arunrlunssenuesiufariaudaiiliiuniswen uaswdafiiiumsnens Suduuiliuduieaty
Aot namAeaudusenudnfiydetiiannanuislunisentduanamniumuszesing
nafusnuiudaiug Tasflongninfusne 0-6 Wou wiaiugildunsnenudadudsnsd
mnuislunssengadleiisuifisuiuwdaiiiunisnent laefimandalunissonoglurag 5.1-5.2
fu/$u susfadaiusiidiuniswena du danudalunissenagsening 3.0-4.7 du/fu nisiude
fugiuniswendarnudlunssendininudaiilidunssentdu eraflesnmmmuvesianmen
Pumice o1aiduguassadenisuaniuasuesendiauiaznisgaliivesudaiuglunszuiunissen
(Halsey and While, 1980; Petch, 1991) LLazﬁmqmsLﬁU%’ﬂm 9 \fou wuin waafildniunisnen
LazLud AT H1uAITNENA 8 Pumice $auR U KCL 851 1.0 waz 2.0 n./u 10 ua.du
damiilumssenliiunndnsiu I 4.2 3.6 waz 4.5 du/du auddu wazfiengnisiiuinwi
12 ey wuin wasiusfiydeilsisiiunmswen uaziwdaiisiiuniswensne Pumice $aufu KCL §as
2.0 n./A1 10 wasu dannadalunissenldsnetu Aadu 4.0 wag 4.1 du/fu auddu Fulledn
Wisuifleumnuiilunissenvesdaiiumafiuinw 0 way 12 Weutu wuiwadanusiinidedils
KaunInen uasiudaiugfiiunsnendae Pumice Wissednaienty danmiilunissenanas An
Ju 24 uar 21% audiiy drumdaiiiiunsnendae Pumice $anfu KCL 8091 0.5 uag 1.0 1./
10 w1 farunsilunissenanasviiu Aadu 14% ogslsimundunuinudaiiiiuns wonde
Pumice 20U KCL 8791 2.0 n./A0 10 18 ths finnusalunissenasd (Table 1.2, Figure 1.3)
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Table 1.2 Speed of germination of petunia seed as affected by seed pelleting methods after

storage.
Treatment* month
Diff.** (%)
0 3 6 9 12 (0 vs 12mth’
Non-pelleted (control) 522 52° 51% 42% 40° 24
Pelleted with pumice 41° 36 309 31° 32° 21
(P)+ KCL 0 ¢/H,0O 10 ml
(P)+KCLO5g/HO010ml  35¢ 37¢ 38° 350 30° 14
(P) +KCL1.0 g/H,0 10 Ml 4.2° 47 38° 36 36° 14
(P)+KCl20g/HO010ml  41° 42° 44> a45° 41° 0
CV (%) 8 9.4 6.2 8.0 7.3 -

Means followed by a common letter in a column is not significantly different at the 5% level by
DMRT

* Pelleted seed using pumice 150 g. with hydroxypropyl methylcellulose (HPMC) 4 %(w/v) 40
ml/ petunia seed 3 q.

**Difference seed germination between 0 and 12 months after storage.

N13RsYLALlnvasdaIAULaTIINVBIRUNAINYLTY

wud waaiugiyfeildiiuniswen wazkumswen Pumice sauiu KCL Tunndmnsniongnis
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ENVDITINBYIENIN 0.93-1.21 1y, UaeegnISNUSNWIT 3 ifew nuinwdafiiiuniswen Pumice
33U KCL 0.5 1.0 uag 2.0 n./4d1 10 wa. In1siasqyiulnvesaniuegsening 0.88-0.99 il uagAy
§TIVBITINOYSENIN 0.71-0.87 Wy, Fageninudailinenviawaniinen Pumice Wiesegnauies dmsu

2 o & 1 & A . 1 [ % al
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WONYIZOLUARATINGN Pumice LiTe08104A87 ATANNE1IVBIEU 0.41 Wag 0.57 Ui, AUERY waedl
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& o ¥ < v ea N Ao & A = = a a
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v vy o 1 I3 o ea 1 . ] [y H 1 a [
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WIgdulaveadusazsnveaudaiugiiydenaanmanuinwm 12 Weu wuin wienldnunswen
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v
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Table 1.3 The Shoot and root of petunia seedling as affected by seed pelleting methods after storage.

month
Treatment *
Shoot (mm.) Root (mm.)

0 3 6 9 12 0 3 6 9 12
Non-pelleted (control) 1.06° 085° 041° 051° 068° 093° 058° 061° 060° 038°¢
Pelleted with pumice (P)  1.06* 0.84° 057° 058%* 069° 104° 060° 060° 092% 061°
(P)+KCLO5g/H,010ml 0852 0.88%° 063° 0592 086> 1.10% 071%* 070° 116° 063®
(P)+KCl1.0g/H,O010ml 0882 095%° 077% 063° 088° 1.10% 080° 082°% 0942 068%
(P) +KCL20¢/H,0 10 Ml 1.03° 099% 0807 067° 110° 121® 087% 0847 089°% 0.71°
CV (%) 6.2 9.1 11.5 11.1 11.6 12.6 12.3 105 106 9

Means followed by a common letter in a column is not significantly different at the 5% level by DMRT.
* Pelleted seed using pumice 150 g. with hydroxypropyl methylcellulose (HPMC) 4 %(w/v) 40 ml/ petunia seed 3 g.
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Optimization of plant tissue culture using light wavelengths according to

plant needs into a low-energy production system

o

ARw Wine A9 I5AAna nSned Fladneed Asanual wnseA
Abstract

In 2018, Khon Kaen Plant Seed Research and Development Center analyzed the
amount of electrical energy consumption in the plant tissue culture laboratory. The use of
lishting on the plant tissue culture chamber is the most intensive. Electricity cost 164,155.56
baht per year. It is a cost that is higher than necessary. Thus, this research aims to find a
method and a model for reducing the energy consumption and electricity cost of the
laboratory. with agricultural engineers from Khon Kaen Agricultural Engineering Research Center
participating in the research to analyze the results of reducing electric power. The procedure
starts from Step 1, a light test that is low energy and suitable for plant tissue culture. Replaces
the old light source that is energy-intensive and costly to maintain. By testing the use of light
from LED lamps between white, green and red and blue mixtures at the rate of 90:10 80:20
70:30, it was found that the red and blue mixture of light at the rate of 80:20 for 42- 56 days
and at a rate of 70:30 for 21 days, with an average duration of 63-77 days, was able to stimulate
tillering and rooting of the banana tissue until it was the fastest seedling. Followed by white
lisht for a period of 91 days. Green light can stimulate tillering and rooting, but imperfect
seedlings are so inappropriate. Step 2. Change the incandescent lamp from fluorescent lamp
to LED lamp. Mix red and blue light in a ratio suitable for plant tissue culture obtained from
Step 1. Then analyze the energy consumption after change. It was found that replacing the
red and blue mixed light LEDs on the tissue culture chamber could reduce electricity costs by
64,642.32 baht per year, or a 60.62 percent reduction in electricity costs. When calculating the
cost of lamp replacement on the tissue culture layer, it was found that it costs 42,900 baht
and has 135 days of the cost return period. The results can be concluded that the modification
of low-energy mixed light LED lamps can be a guideline and a model for reducing the electricity
consumption of laboratories. It can also reduce the time of plant tissue culture in another

way.

Key words: Tissue culture, banana, light wavelength, light bulb, low power
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Effect of Soybean Seed Vigor cv. Chiangmai 60 on Field Emergence

and Yield after Planting in Saturated Soil Condition
nfiaas JuunaniAu’ qunsns elauyy” waz Al vews”

Papassorn Wattanakutpakinl/ Soontareeporn Srisomboon" and KantimaThongsril/

ABSTRACT

The effect of seed vigor on field emergence and yield after planting in unfavorable
(100% saturated soil) and favorable conditions (60% saturated soil) were studied in soybean
seed cv. Chiangmai 60. The result of standard germination determined by 60% saturated sand
in laboratory showed 92% in high and 86% in medium vigor soybean seeds. The germination
both high and medium vigor seeds planting in 100% saturated sand media was not significantly
different compared to favorable condition that was 90 and 83 %, respectively. However, soil
saturation for 100% affected to decrease field emergence compared to 60% saturated soil.
The result found that field emergence of high and medium vigor was reduced from 87 and
76% to 73 and 51% in saturated soil conditions by 60 and 100%, respectively. The germination
index (GlI) of high vigor seeds planting in 60% and 100% saturated soil was 1.46 and 0.42,
respectively. These results were greater than Gl of medium vigor that found 1.23 and 0.26 in
60% and 100% saturated soil levels, respectively. The same trend found in time to emergence
at 50% (T50) that T50 of high vigor seed was less than 4 days in 60% saturated soil and around
8 days in 100% saturated soil. Meanwhile, the longer T50 was found in medium vigor seed
which was up to 5 days and around 1 1days in 60% and 100% saturated soil, respectively.
Moreover, the crop yield gained from the medium vigor seed production was reduced from
243 kg/rai in 60% saturated soil to 217 ke/rai in 100% saturated soil or 10.7% decrease. There
was no significantly different yield between 60% and 100% saturated soil conditions for high
vigor seed that was 252.5 and 254.5 kg/rai, respectively. This research concludes that high
vigor soybean seed can apply to seed or crop
production both favorable and unfavorable saturated soil condition without yield effect. The
medium seed vigor is limited that introduces for planting only favorable saturated soil
condition. The combination between appropriated seed quality and water supply method in
earlier stage could help the farmer reduced risk for seed or crop production.

Key words: Soybean seed, Germination; Vigor, Saturated soil
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uWaussdIRansEnUsanNenlagnzAmNEnsaveInssentuannls wiinussmealnelaiingg
fmunmasgIunmamdaius Inefmualiudeiusdandosduiudusesesiinrusenlsdni
75% (@01UWI8NYLS, 2537) LLa3%3uﬁuﬁfaﬁ’mmsjéfaﬂ1mﬁﬂdw 65% (W3g31v Ul ANUGNY, 2518) el
Tuanmmawizdanaseanuseniiesegiuielliausavenisanuaunsalun1ssendinvesduna
Tuanwlsla mmw‘fmmLﬁuﬁaﬂqﬁﬁyﬂizﬂaumié’@aﬂaﬁﬁﬁ@umiwaﬂ@ﬁ waranawideiiiy
unsAnwsziuauud e nudaiug famdesduaninaud uiliminzaudsdialuse fu
sesuftRnvity sansAnuniliaseunquisnmanaaeuluanmlsaufeniniuiemandn fdu
ATeE i nguirasdifiofnsmaresszdumiuuduswesdaiugiandosiugidod 60 de
assonluanmlsuaznandnluanmiudusn dvsuluteyaliuddmihilunsuuzihnisdenld
winiusiauvdowuarBnamizugnliudinumansldesammnzan Snvadumsldudanuglsduen
waziinUszlenigeaalunisudnuiniug

Awaniiung
Unudenugaviosiugieddui 60 Miuieludgauat 2563 (wwieu 83 nguniau
2563) waziiusnuliluiesaiuguaungif 20°C AuYUdUIMS 60-65% 11vinn1snaaeULile
[ = 1 < [ v &Y aa 1 . . .
ARLEONNANAINLTILTIVBUNEATUTAIETEN19139918 (Germination after accelerated aging; GAA)
Mol 41°C Wunian 72 vy, ANYUAUTINS 98+2% (Hampton and TeKrony, 1995) lngiuén
MUSAULDILIIGIRBada GAA unnTmsewindu 70% JulU wasaruudaussliunanada GAA

U39 55-69% IMNUUUNUAANUTA1MEDINGUAIULTINTIAT (GAA = 86%) kazU1uNae (GAA
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test = 63%) wmpapuAtenlufosfiRng Ineveaoulunsefifaudumnzausonissen
(Faqumnzdusa 60%) uaziingredusa 100% mﬂﬁ?uﬁ%mﬁmﬁué:ﬁy’aaam&jummLL%&LLiqlﬂﬂgﬂwmaaU
Tuanwlsifanutufuseiu fo 1) anmiiuianutumneaudszan 60% Tnstsestiidulas
Jgnusvana 4-6 Falus udwdestheantiald 2-3 fu Waudenudufvseana 60% wag 2) anm
Audud 100% Ao neeadaiuglufuuis Udesivhadudaszann 14-16 dalus wdaeuaes
theennuuas sdunslufiud 119denssuds sdeveaiefuamasouillilunsmansaduiu
$utunsny guasnunuduneunisranudeiusiumiemenainmanuasaunssiafuie v
nstuiinuaaasentuaninls Auinueen LagHandn 119uNUN1TVIAaBILUY Split plot design
$1uau 4 91 TeTwdinnuusUTumain (ANOVA) uasiUSeuifisuAiadedis DMRT (Duncan’s
Multiple Range Test) A 5zsuamidasfu 95% sufluauids u qudidonasiamudaiug iy
fwadlan sEnInufeungFInIeu 2563 - NINYIAY 2564

ad LS
2BNITUUNNYBIUEA

- AYIUIBNUIATFIY (standard germination) AsITIAAlABITN1TINIZNTIETIUNIL 100
wiinagn $1uau 4 91 Tunsediu 60% wag 100% wlulludesmeausengungiadu 20-30°C
Usziuaaaeniieny 8 Su (ISTA, 2019)

- anusenluaninls (field emergence) thindntugaimdssugnlundamaaeusiuiu 100
wiEesodn $1uam 4 91 Tuanmeanuduiu 60% uag 100% Futssifiunusenidenufundunf
waviufundmniusunseiasenuun Anaesiduinmenluanmls wagszozinailunsend
50% (Time to emergence at 50%; T50) muqmﬁﬁ‘ﬁ (AntUagann Farooq et al., 2005)

T50 = Ti + [(50 — Ni) (Tj - Ti)] / (Nj — Ni)
Ti = Srunuuusniiwudundrunfsonou 50%
Tj = Srunutuusniimudiundrunfsenuidunieunnnd 509% (ti +1)
Ni = Srunudundnfisen as Ti, Nj = Suaudundfisen a Tj

eme; Ni < 50 < Nj

- AydAu9en (Germination Index; GI) Wnaautanluan mlsuiAwIumuans Gl = £
(Ni/Di) Taedi Ni = S1urudund1uni o Judiciu, Di = Juditiu (Ellis and Roberts, 1981)

- eufulufn duAnluntameseuneunisTii wazulamadeufifuiniuly 60 uas
100% Tnedusuau 6 asenlamaaoy dudumsdil

nsdlAuun@lallalii tdusnuaudrdaiminnouanaudusiua 10 nfusedn anduey
Tudevaudoufigaungil 130°C WWuan 4-5 dlus udadsimdnudsananudu (STA, 2019) fruaa
mmqméﬁ’qﬁ

AU (%) = [(hwidnneusu — dwinudseu) / dhviinreuau] x 100

ma‘jﬁuﬁﬁmm%uqﬂ (Buiidus 60 uaz 100%) duflumsanarutudestuseu (FauUasan
ISTA, 2019) Sumeuil 1 (Predrying) FeuminAuneuananuduussana 100 nfusegn 91ntuan
autulasnsninlufisy udrduiamutuaunsesisnegsiuiinuduliiiy 17% Seazananse
ihlanauduseluduneud 2 fesouautould dmumdmiindmeluludunoud 1 (51) 91ndu
thAuflaneuduainduneud 1 indsdiuau 10 nfuseth uduidrdounufouiigungii 130°C 1By
e 4-5 Halus Fedwainudaanuiu duadmindmelulufuneud 2 (52) udah st uas s2
mﬁwmmmm%umuqm AT (%) = (S1 + S2) - (S1 x $2)/100
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navesszAuauuaussronusenluaninlsuasandniinaaouluanmarud ufui
wangan (Fudus 60%) wazn1sdudvesiudl 100% lusidaiusiamvdsadedya 60 wuin v
sennasguAaaeuluviesUfUAN s enTedui 60% Sty 92 uay 86% luidnsiugaany
uaussgauaziunans mud iy uasnuirsenesudaiugidesseduauudwssinaaoy
fhems1eduia 100% likandnea1ndfunsgiu tnedanuen 90 uay 83% muddu (Table 1) ud
ogslsfinusziuamutulufuiidstulinadenuudussdsussdiuilasarusenluanils anud
Tun1ssen uazdviiaanusen wuitmnusenluannlsvesudaius ifanuudussgaazuiunans
nageuAIenluaNIMALBNET 100% dAnusenluaninlsanaseteituddadieweufisutu
AnusenivaaeuluannAudu 60% laswaniusiauudusiguuazunansiidianas 14 uas
25% muddu (Table 1) aonadesiumuiilunissonvosndeiusinaaeuluaniwlsseaudum
i 60% wuinudawusauudussgsldinanlunissenii 50% (Time to emergence at 50%; Tso)
Wiy 3.62 4u 3oty 4 Fu luvariwdamiusaruudussunadeddssognainnit 5 fu
(Aduanusiiy 5.25 1) (Figure 1) agndlsfinuanuiilunmssenvessdaiudisaesseduananie
naaouluan mAuduia 100% Tnswdniuganuudusigauaziiunansden Ts wiidu 7.78 uay
11.46 Yu visoUsvan 8 Tu uag 11.5 Tu aud1wu (Figure 1) nanisnaassdululufimmaneadiy
AuARatAIL9en (Germination Index; GI) IQEJLmﬁﬂﬁuﬁmmwﬁﬂLLNQGLL&%U’mﬂaNﬁﬂ"] Gl fignw
Auduia 60% Wity 1.46 uay 1.23 sy gandnan Gl vesmdeiugisanssrduauudonsed
yaaeuluanmAudui 100% Wity 0.42 uay 0.26 suddu (Table 1) nsTsiusdaiuguuuuyds
18-16 Falus Vilvdudianuduia 100% Fegenisedunnuduivangaudmiunisianudaiusd
wdesialufifianudulufuyssanm 60% 1nuanisvaaes arusentuaninls anudalunissen
uasriinuenvesudniugisaesseiuauudussdiaanas Tnsimzednaddusdaiugai
wiausaiunans Wesnnmauidsiluslasmzdgniliudeiugaailasnsuagsng andms
antanAuty dawalfisadumusureasdaiuglatunnudemes ansialuavesansmeluigad
Pondueniwad NnN1sazaNvasasnRgniin1e 1w nsnlududase a1snaduweansses Leanlan vie
Alpu %ﬂLﬁuﬁwsiaL%aédqwaiﬁmwmvﬁaLmsuaﬂl,:uﬁm‘ﬁuﬁ:aﬂaa (Powell and Matthews, 1979; Saha
and Basu, 1984; Adaas uavauy, 2559) wagaudeneveueadiuuusy Wk saufenisazay
veaasoyyadaszmeluwadvenndniugaruudusainfuinniiudaius mnuud swsega
(Wattanakulpakin et al., 2012) Lma:umsmmamqsmmmmﬂ‘wmmLasjmﬂmalumaasmmmw
LMﬁ@WUSVIiJﬂ’MZJLL“(NLLNm uenaNinuUIINIsInEUgniewdaiusauusessduuunaidu
anmAuBui 100% dewansznusdenisanasednandn (Table 2) ndmentamizUgnluauduiy
funangay 60% Tiwandn 243 Alanfudels uiidomzdgnluanmiududa 100% wierudds
memdsgoniudnUszana 16 lus Winandawiidu 217 Alanfusiols videanas 10.7% sgralsfiniu
nsanasenandnliunnssegadituddyniadfluan nAudud 60 waz 100% Turaeiinig
wngdgniemdaiuganaudausgdvinandaluanniududa 60% uag 100% liunnsnaduiien
Wity 252.5 uay 254.5 Alantusiald muddu (Table 2) uansinamizdgnluanimadausdsii
yilviudaiudfisgduamuudausunandldiuendemeuardssalinnusen aruuduss s
HAKARANAT WLANITMIEUgNAIBIIAATLS AL s Igeud I 19zdmansENUA ALY wwsIue Ll
Aeymensenuiarandn ¥38019na13091 WAATUGAIULTILIIGINUARANINANUATEA LR d11150
wnzdgnifterdnsdaiuglavluanmnisliiuuumneauuay iivanzay (@anmaudus 100%)
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wiinualunissenudeiusiiiianadluanwiudud 100% udnrmsenluannlidinagsndn
70% uagdndlinandaldliansannislidluanimmnzan uiudaiuganuudausaiunans
aunsanusieanmauiaiealdiniudaiududusge iesananusenluaninlsineaoulufu
Bus 100% anaundoifios 519% videAndu 25% ananuFuiufivanzan weewuhaumiiluns
30N anae SIudwanananas 10.7% sals vilinwasnsagdesiglausvann 468 umsels (Awin
Mnednitugiamaes 18 umsedlansu)

maimneUgnimiesiafionsndmdusdeiusuasudaiio invasnsesliinouudTagn
wlinaiiininisugnuuuvseavdoniuudaliugds uivnsukuunsgnueanumsnssidudes
Tihnendmeoniudaviedesiinisusdaiduiu viedarnudssunislauduand-lugauuans
wughliinunsnslfiudaiugfidanuufussgs (Anusenaendenisiseeny 70% Tuly) wazly
\numInsIuldesiieanainulasgnldasuddiunuiu 16 4alus iiondnidssnudsniesio
HaKFnLavdINanTEnUioTelivaInYATNS

d5Unan1IMaaRLasALULn

wideiugeuudussgeansamzgniftendnmdaiuglaicluaniwnisliiuuumngay
waylimanzay Fudud 100%) esainanusenluaniwlsdensganin 70% wagnandnunnia 250
Alantudeld ldssarnnisTiiluanmmnzan wisdatuganuudusaiunasannsomizgn
aluanwanuduAuiivnzaumsiniy liassonusofuaudugeld ddumsuuzdilfinumsns
Fenldudaiusifienuudusiimzauiusunmslihiignisluriusnastisanaudesdeni
Feovnevessandnuarnagapdeneldveanunansislunsdnwdaiuirionanzugniioduii
21m3la

AYaUAN

YOUDUAMUVAIIUNUIINIVU TN UANUTETIY 2563-2564 wagldmunfinguiTeves
Audideuazimuwdniugfivivalan Avisaduayunisujifnulindulydeanuseuiesuas
ussaeudiming

LONE1591999

YUY AINDIWN, SA1Se woryu1y, I5Twl atinvu, alln aaaneq, ANSnad ASad199A wazvaunsd
Junsuia. 2564. nMsAnweudululivesnisugnaavdesuenggluaaiinaasaiion1swde
LwAnUY. uAwneRs 49: 87-104.

USanwal 1550418, TN1ATal WITEUST, NEUNL NDIAS, FUDY UNA WAy I5¥ANA WNIUNS. 2557.
mﬁffﬂﬁflLLmuﬁmmmmzauLﬁamﬁmLmﬁmﬁuﬁfﬁamﬁaﬂwfummﬂmﬁa. SPUNBIULS DL AL

dlqy | a
NIIRaDINAUan UIuUszunmd 2557, ASUITINITNLAT.

fnnsal wsseusn. 2555. wamsldiiuasnndevwdasenunnuiniugiundesiiissiuay
whawsaraty W, 1-8. Tu: nasuatudiy nsuAwINISINEAS.

UIan $nen uay auwf Mgyaew. 2557, kaveinIsndeumdnimeiiduisniidenmninwagnisen
%’ I3 QIJ & v 6 A 1 a I3 v A 1 a
UatuantIraoIug el 60. W. 220-229. N15UTEYUNITIVINITUEATUTNYUIANY IR
ATIN 11 Jul 20-23 WuAIAL 2557 U 1SUTUIBULU WA Wewiven vaus.
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Table 1 Standard germination and field emergence of high and medium soybean seed vigor

cv. Chiangmai 60 growing in 60% and 100% saturated media conditions

Saturated media Standard germination (%)? Field emergence (%)”
conditions (%)Y Vigor levels Vigor levels
High Medium  Mean S High Medium  Mean S
vigor vigor vigor vigor
60% 92° 86" 89 g7 76 82°
100% 90° 83" 87 730 51 62°
Mean V 91% 85° 88 80" 64° 72
F-test; Vigor levels (V) ** **
Saturated media ns

levels (S)

*

YSand was used as a media for standard germination test and soil was a growing media for field emergence test.

“Mean followed by the different letters within the same row or column are significantly different at P<0.05 by

DMRT, ns = none significance

Table 2 Germination Index and Yield of high and medium soybean seed vigor cv. Chiangmai

60 growing in 60% and 100% saturated media conditions

Saturated media

Germination Index (GI)

Yield (kg/rai)

conditions (%) Vigor levels

Vigor levels

High Medium Mean S  High Medium Mean S
vigor vigor vigor vigor
60% 1.46™ 1.23% 1.35° 252.5 243.0 247.8
100% 0.42° 0.26" 0.34° 254.5 217.0 235.8
Mean V 0.94" 0.74° 0.84 253.50 230.0 241.8
F-test; Vigor levels (V) ** ns
x* ns

Saturated media
levels (S)

“Mean followed by the different letters within the same row or column are significantly different at P<0.05 by

DMRT, ns = none significance
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Figure 1 Time to emergence at 50% (Tsp) of high (HV) and medium vigor (MV) soybean seeds

(cv. Chiangmai 60) growing in 60% (a) and 100% (b) saturated soil condition
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Tasamsuanwannuganuuinensnslidiusau luiundminany3
Sesame Seed Production Project with Agriculturist Participatory

in Lopburi Povince
seiingsns 39”7 wedny duane” A wevane”

Rapeepan Changjai” Nongluck Punlai” Supawan Madmai”
ABSTRACT

Sesame Seed Production Project with Farmers Participation by cooperation between
government agencies, community leaders and sesame farmers in the area Ban Mi District
Lopburi Participate in the analysis of problems and solutions to produce enough sesame seeds
to meet the demand for seeds in the area by Lopburi Seed Research and Development Center
Transferring sesame seed production technology to local farmers and select farmers to prepare
a prototype plot according to the instructions including the use of chemical fertilizers according
to soil analysis values and seed production process as well as the storage. In 2020, 10 farmers
were selected and found that they could produce quality sesame seeds that meet the
breeding standards. Average seed yield 137.39 kg/rai In 2021, selected 10 additional farmers.
Able to produce sesame seeds with quality that meets the cultivar standards. The average
seed yield was 157.60 keg/rai. Farmers were able to keep the seeds for their own use and selling

sesame seeds as an additional income as well.
Key words: sesame seeds, seed production
unfnge
Tassnswdnudniudauuuinensnsiidsiy neanusiudeseninamienunady §uin
YUY waNuRINIIUGNITUALA et umid Jswinanys saufndieseilssinudygmuaziug
nensuily Wendnudaiudaliismeduanudeanslduaaiugluiug lneaudidawazimu
wanudiivanys areveamalulagnisndnudniuganliunnuasnsluiui wezdndonnunsnsiie
daviutasdunuuaiumuuzdn taun nslddeandnuaingsiau waznszuiunisndnudaiug
< v @ o 6 = v A o ' a <& o ¢ a
FRAIUMTNUTNWILEATUTN T 2563 AREoNNEAINT 113U 10 918 WUNANNTOREALAATLSTIT
finaunmassnuunsgIuduiugi g nandnwdanugade 137.39 Alansu/ls wazl 2564 Anden
NYATNIIAY $IUIU 10 518 91N1ANTUIIUNUTT @10150REANAATUS T T AN INATINY

WnsgIduRugIme nandnudaiugiads 157.60 Alansu/ls inwnsnsanunsauwaniuglily
03 uazdmhewdniugeduneliasuladneiae

ANEARY ; WAATUS, NMINEnwAniug

v

Yaudidealsanssays fduaassidanniu 6unegves Jminanssauys 72160

YSuphanburi Field Crop Research Center, Chorakhe Sam Phan, U-thong district, Suphanburi, 72160
’neddduinuudaiugity nsu3TIN15INERT KURAINETD LUAFRINT NN 10900

“Seed Research and Development Division, Department of Agriculture, Lat Yao, Chatuchak, Bangkok,
10900
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AMARNUIN

Table 1 The Number of Rain Days and Monthly Rainfall in Baan Mee District, Lopburi Province,
January to May 2020.

Month Rain Days (days) Rainfall (mm.)
Jan. 3 a5.7
Feb. a4 108.9
Mar. 2 33.7
Apr. 7 117.7
May. 2 16.5
Total 18 322.50

Table 2 Soil Test Results : Before Planting.

pH  Organic Matter N P K
No. Farmers
(1:1) (%) (%) (mg/kg) (mg/kg)
1 Mr.Boonchan Mongkonchalearm 7.44 2.11 0.105 14 107
2 Mrs.Aroon Saibanya 6.68 0.8 0.040 3 106
3 Mrs.Fang Mongkonchalearm  5.97 3.26 0.163 6 93
4 Mr.Sangwien Wongchanna 6.96 3.14 0.157 9 92
5 Mr. Sangwien Srisai 7.20 3.38 0.169 14 164
6 Mrs.Bangorn  Poombanchao 7.02 2.67 0.133 18 147
7 Mr.Suwan Kaewkorn 7.24 212 0.106 11 234
8 Mrs.Samlee  Naisaalee 7.46 242 0.121 8 76
9  Mrs.Sawitree  Srisai 6.84 2.27 0.113 a4 82
10 Mr.Saeian Wongchanna 6.19 1.95 0.098 2 65
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Table 3 Yield and Plant Characteristics.

Plant Characteristics/plant

No Plant Yield
Farmers . . Height
(plant/rai)  (kg/rai) o Node Branch Pod Seed
1 Mr.Boonchan 34,600 69 126.65 23 q 49 a7
Mongkonchalearm
2 Mrs.Aroon Saibanya 38,833 57 118.15 21 3 29 58
3 Mrs.Fang Mongkonchalearm 27,600 32 115.65 21 a4 35 51
4 Mr.Sangwien Wongchanna 40,800 168 1644 21 2 39 54
5 Mr.Sangwien Srisai 30,933 153 171.2 26 q 57 50
6 Mrs.Bangorn Poombanchao 34,400 162 161.7 25 q 58 40
7 MrSuwan Kaewkorn 35,067 374 160.1 22 2 49 68
8 Mrs.Samlee Naisaalee 38,667 140 117.15 18 q 51 60
9 Mrs.Sawitree Srisai 24,867 63 94.65 18 3 a3 62
10 Mr.Saeian Wongchanna 53,600 152 144.7 24 3 36 67
Average 41,937 137.39 13744 22 3 45 55
Table 4 Seed Quality after Seed Conditioning.
Monthly Average
No. farmers Moisture Purity Germination (%)
0 1 2 3
1 Mr.Boonchan Mongkonchalearm 5.47 98 343 615 785 839
2 Mrs.Aroon Saibanya 5.61 98 375 648 725 81.3
3 Mrs.Fang Mongkonchalearm 5.61 99 46.0 495 694 78.1
a4 Mr.Sangwien  Wongchanna 4.62 99 243 30.0 48.1 68.7
5 Mr. Sangwien  Srisai 5.01 98 225 645 703 794
6 Mrs.Bangorn  Poombanchao 4.51 99 395 328 561 759
7 Mr.Suwan Kaewkorn 5.72 98 605 71.1 764  81.1
8 Mrs.Samlee  Naisaalee 5.82 99 533 69.0 754 80.7
9 Mrs.Sawitree  Srisai 5.74 98 64.3 74 813 874
10 Mr.Saeian Wongchanna 5.43 99 375 574 684 772
Average 5.35 98.5 420 575 696 794
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Table 5 Economic Benefit

yield revenue cost income uJnit cost
No. Farmers . BCR

(kg/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai)

Mr.Boonchan
4,368.00 1,690.00 2,678.00 24.38  2.58
1 Mongkonchalearm 69.33

2 Mrs.Aroon Saibanya 32.53 2,049.00 1,690.00 359.00 5195 1.21
3 Mrs.Fang Mongkonchalearm  57.47 3,621.00 1,690.00 1,931.00 29.41 214
4 Mr.Sangwien Wongchanna 168.27 10,601.00 1,890.00 8,711.00 11.23 561
5 Mr.Sangwien Srisai 153.73  9,685.00 1,890.00 7,795.00 12.29 5.12
6 Mrs.Bangorn Poombanchao 162.00 8,910.00 1,890.00 7,020.00 11.67 4.71
7 Mr.Suwan Kaewkorn 374.80 23,612.00 1,890.00 21,722.00 5.04 1249
8 Mrs.Samlee Naisaalee 140.00  7,700.00 1,690.00 6,010.00 12.07 4.56
9 Mrs.Sawitree Srisai 63.73 3,505.00 1,690.00 1,815.00 2652 207
10 Mr.Saeian Wongchanna 152.00 8,664.00 1,690.00 6,974.00 11.12 5.13
Average 137.39 8,271.50 1,770.00 6,501.50 19.57 4.56

175




Table 6 Result Evaluation of Sesame Seed Production Project with Agriculturist Participatory

Technology Acceptance (percentage)

Satisfaction level (%)Y

Process activities

1 2 3 4 5
1. Spay herbicide after planting 0 10 25 30 35
immediately (difficult or not)
2. Roguing (for many times) 5 10 20 40 25
3. Chemical fertilize by soil analysis 0 10 15 40 35

(agree or not)
4. Harvesting (by hand) 0 0 20 35 a5
5. Drying (just have enough area for dry seed) 0 0 25 35 40
6. Seed cracking (have seed sheller 0 0 20 40 40
machine for efficiency)
7. Seed cleaning (seed sorting) 0 0 25 35 40
8. Seed yield (satisfaction or not) 0 0 20 30 50
9. Simple seed quality assurance method 0 10 20 35 35
(difficult or not)

10. Seed quality (seed germination/seed vigour) 5 10 20 30 35
11. The guidance from agricultural research 0 0 10 40 50
12. Cost of seed production 0 0 20 35 a5
13. Income from sale of seeds 0 0 10 35 55
14. Own seed production is ensuring for 0 0 5 a0 55
used
15. Have a saving money from used own 5 0 10 35 50

seed production

Average 1.00 3.33 17.67 35.67 42.33

Remarks: ¥ 1 = minimal, 2 = low, 3 = moderate, 4 = high, 5 = very much
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Table 7 The Number of Rain Days and Monthly Rainfall in Baan Mee District, Lopburi Province,
January to May 2021.

Month Rain Days (days) Rainfall (mm.)
Jan. 0 0.0
Feb. 0 0.0
Mar. 0 0.0
Apr. 10 180.6
May. 4 29.6
total 14 210.2

Table 8 Soil Test Results : Before Planting.

pH  Organic Matter N P K
No. Farmers
(1:1) (%) (%) (mgrkg) (mg/kg)
1 Mrs.Boonyang Ngarmsanga  7.22 3.12 0.11 12.0 112.0
2 Mr.Charoen Wongchanna 6.65 0.82 0.07 6.0 106.0
3 Mr.Wichian Wongchanna 5.97 3.30 0.20 8.0 93.0
4 Mr. Wichian Noosaree 6.96 3.14 0.16 12.0 92.0
5 Mr.Somsak Chuethong 7.42 3.22 0.17 15.0 229.0
6 Mrs.Lamtian Boonlai 6.85 2.67 0.13 17.0 215.0
7 Mrs.Samlee Noosaree 7.40 3.11 0.11 10.0 235.0
8 Mr.Saeian Wongchanna 7.14 2.78 0.12 9.0 87.0
9 Mr.Ta Chuethong 6.84 2.27 0.11 5.0 82.0
10 Mrs.Nattacha Mekrue 6.77 2.45 0.10 4.0 80.0
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Table 9 Yield and Plant Characteristics.

Plant Characteristics/plant

No. Farmers Plant  Yield Height See
(plant/rai) (kg/rai) Node Branch Pod
(cm.)

1 Mrs.Boonyang Ngarmsanga 53,200 128.0 153.0 38 3 25.2 66

2 Mr.Charoen Wongchanna 68,933 1343 171.2 50 3 77.6 64

3 Mr.Wichian Wongchanna 44,000 168.0 144.2 39 3 34.8 67

4 Mr. Wichian Noosaree 46,133 174.0 14738 39 4 61.7 64

5  Mr.Somsak Chuethong 110,000 1540 147.1 27 1 18.1 68

6 Mrs.Lamtian Boonlai 17,867 184.1 178.2 61 6 203.5 71

7 Mrs.Samlee Noosaree * * * * * * *

8  Mr.Saeian Wongchanna * x x x * * *

9  Mr.Ta Chuethong * x x * * * *

10 Mrs.Nattacha Mekrue * * * * * * *
Average 34,013 157.6 156.9 42 3 70 66

Remark * Farmers can’t not harvesting in the germination stage and seedling stage because

of heavy rainy and flooding.

Table 10 Seed Qulity after Seed Conditioning.

Monthly Average Germination (%)

No. farmers Moisture  Purity
0 1 2 3
1 Mrs.Boonyang Ngarmsanga 6.5 95 65.0 70.1 79.4 85.4
2 Mr.Charoen Wongchanna 6.4 96 57.0 63.4 78.6 78.6
3 Mr.Wichian Wongchanna 6.7 97 53.0 65.1 7.2 87.2
4 Mr. Wichian Noosaree 6.3 93 52.5 68.3 75.4 79.4
5  Mr.Somsak Chuethong 6.4 94 48.5 59.4 68.8 76.8
6  Mrs.Lamtian Boonlai 6.2 91 62.0 72.8 76.7 81.7
7 Mrs.Samlee Noosaree * * * * * *
8  Mr.Saeian Wongchanna * * * * * *
9  Mr.Ta Chuethong * * * * * *
10 Mrs.Nattacha Mekrue * * * * * *
Average 6.4 94.3 56.3 66.5 76.0 81.5

Remark * Farmers can’t not harvesting in the germination stage and seedling stage because

of heavy rainy and flooding.
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Table 11 Economic Benefit

No. Farmers yield revenue cost income unit cost
(kg/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai)
1 Mrs.Boonyang Ngarmsanga  128.0  6,656.00  1,490.0 3,886.0 11.6 3.05
2 Mr.Charoen Wongchanna 134.3  6,983.60 1,400.0 4,499.2 8.5 3.20
3 Mr.Wichian Wongchanna 168.0 8,736.00 1,400.0 5,916.0 6.8 4.00
4 Mr. Wichian Noosaree 174.0 9,048.00 1,490.0 5,818.0 8.6 4.14
5  Mr.Somsak Chuethong 154.0  8,008.00 1,490.0  5,104.0 9.5 3.74
6  Mrs.Lamtian Boonlai 184.1  9,573.20 1,490.0 6,243.6 8.1 4.38
7 Mrs.Samlee Noosaree * * * * * *
8  Mr.Saeian Wongchanna * * * * * *
9  Mr.Ta Chuethong * * * * * *
10 Mrs.Nattacha Mekrue * * * * * *
Average 157.6  8,167.5 1,460.0  5,244.5 8.8 3.75

Remark * Farmers can’t not harvesting in the germination stage and seedling stage because

of heavy rainy and flooding.
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Table 12 Result Evaluation of Sesame Seed Production Project with Agriculturist Participatory

Technology Acceptance (percentage)

Satisfaction level (%)Y

Process Activity

1 2 3 q 5
1. Spay herbicide after plantin
Py P s 0 0 0 0 100
immediately (difficult or not)
2. Roguing (for many times) 0 0 0 100 0
3. Chemical fertilize by soil analysis
0 0 0 0 100

(agree or not)
4. Harvesting (by hand) 0 0 0 0 100
5. Drying (just have enough area for dry

0 0 0 0 100
seeds)
6. Seed cracking (have seed sheller
0 0 0 20 80
machine for efficiency)
7. Seed cleaning (seed sorting) 0 0 0 0 100
8. Seed yield (satisfaction or not) 0 0 0 0 100
9. Simple seed quality assurance method
0 0 80 20
(difficult or not)
10. Seed quality (seed germination/seed
0 0 0 0 100
vigour)
11. The guidance from agricultural
0 0 0 0 100
research
12. Cost of seed production 0 0 0 0 100
13. Income from sale of seeds 0 0 0 0 100
14. Own seed production is ensuring for
0 0 0 0 100
used
15. Have a saving money from used own
. 0 0 0 0 100
seed production.
Average 0 0 0 13.4 86.6
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Figure 1 Visit community leader for planning project

Figure 3 Deliver of Ubon Ratchathani 2 red sesame seed and chemical fertilizer.
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Figure 5 Havesting the sesame product.
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Figure 6 Ubon Ratchathani 2 red sesame seed from the harvesting.

Figure 7 Seed germination testing by top of paper.
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Comparison Diversity of Makapuno Coconut Varieties
sy vty auve Taled’ finen lnsvied® viending aan3d’ asns wy’ wasndum winduns’
Parinda Hrunheem' Somchai Watthnayothin® Tippaya Kraitong® Yokthip Sudaree’

Darakorn Puawshu® and Kulinda Thanjun’
Abstract

Makapuno Coconuts are in high demand in the dessert market and the health lover
market In nature, there are no real Makapuno Coconut trees.Comparison Diversity of Makapuno
Coconut Varieties to produce real Makapuno Coconut for farmers. The Carried out at the
Kanthuli Hybrid coconut orchard, Tha Chana district, Surat Thani province during October 2016
to September 2021 by comparing 5 potential hybrid Makapuno Coconut varieties; West African
tall Makapuno Coconut (F1 WAK), Thung kheld makapuno coconut (F1 TKK), Malaya red dwarf
Makapuno coconut (F1 RDK), Malaya yellow dwarf Makapuno Coconut (F1 YDK) and aromatic
Makapuno Coconut (F1 NHK). From the embryo culture of hybrid Makapuno Coconut, it was
found that, the survival rate of seedlings in vitro conditions was 86% on average. The F1 NHK
Makapuno Coconut has the highest survival rate. The survival rate of seedlings in nursery from
the study of the effect of media and calcium nitrate fertilizer on seedling growth revealed that
coarse sand: coconut coir (1:1) + calcium nitrate fertilizer 5 ¢/kg media. It had the highest
survival rate of 87.5% and the shortest nursery period. resulting in the highest growth. The
growth of purebred Makapuno Coconut in the field at 9 years of age showed that WAK of
purebred Makapuno Coconut The highest growth and yield were 2,475 fruits/rai/year. For the
composition and production quality of purebred Makapuno Coconut, the TKK cultivar. and the
highest weight of coconut meat As for the quality of purebred Makapuno Coconut, it was
found that the WAK cultivar had a full-shell texture. The highest viscosity

Key words: Makapuno Coconut, embryo culture, survival rate, yield quantity
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'Suratthani Seed Research and Development Center Seed Research and Development Division Department
of Agriculture
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*Chumphon Horticultural Research Center Horticulture Research Institute Department of Agriculture

184




unAnge

ugningidungniniiduidenisvesmainuuumy wazaaiaauingunin Ingundly
sssumAlfidunzninnefitusudt mswisudisuamnuvainvanglumeiugueninngd iendn
ugnwdnngiiusuiigiionwnsns Audunsfiaundniugusninngnuandusd o vinvuy 2.45193
571 sEwinadieunanay 2559 Aadoutueiou 2564 TaemaSeuiiisuiudusninnsfignuandia
fnenm 5 aneiug lawn siuguaidnsiudugansi (F1 WAK), sjaadansii (F1 TKK), ua1gdunsiu
Fengd (F1 RDK), uangfindesiufions? (F1 YOK) uaziugtmennsd (F1 NHK) :1nn1simizides
Fngugniingdignuan nuii Seasin1ssenvesiundluanindasnite ade 86 % lnsugnin
niifiug F1 NHK §8ns1mssengeiian dausammissenvessundlulsadouannsdnwinavesian
Ugnuazdauaadoy lunsmdon15asaiulanvesduna) wudl nslansenenu : yeusnsid (1:1) +
Jounaenlungm 5 nfu/Alansuianuan T8nsnnssongefian 87.5 % waziiszeziianlunis
oywadundduiian dealimasiyilngsdian dunsaiudvlmvemsndnnsfinuuiluulas
Ugniteny 8 U nudn anesiug WAK dmsasaiulnuazsuiunanangsiigadiuau 2,475 wa/ls/A
dmsvessUsznounazamnNHERNE NSNS aneiug TKK fhiwnhaaueniufenuazyimin
ilogafian dwsuamnmagninangivusu wuih aewus WAK fdnvasidewisungan thiumie:
gafiap

[ $% v

ANEATY: UENIINTANUTUY NMITINZREIANAE §RTINTTTON AMNTNNANED

o o

AU

14

uzn$1Inzd (Macapuno Coconut) liladaduiuguznsniuguis lusssuwaludsu

sgninefivusud uwinaveninngianfniuiunaunilussndnsssuaialuvsdusity uas
LilfAnnnnnwalufuiy dnvaznsiidudnvusdesfahlinauzninneiliaunsosenld fu
uzndniilignidunsiiegluanin Heterozygote uewimnzfdungninddenuilaaduvesnm i
Lﬁamwj gouly uazvusiy ovey damemslavuins Juduiidesnsvesmainvusmu uas
parmAusnguam iesntaelisamedigiduiulsa dulseuzise Tsaumu Tsale Tsadou
18 wazuyningd Ssansoldlalugaavngsu W idesdiens duvioomsuin gaamnssy
guazosiasy Wudy dwiuusemailavlud [udsemaidenuilaaueninngd Taouussy
Ju W (pie) waz v19m (tart) uazloanuiisav@nfiaaiulan (Arancon, 1996)

Tuthgsuiuwldunisueedemainugndnnefiflgann uanansotovsaudsiumis
ooulat] Tu facebook v unavmesuBreudiss 1wy Shopee uaz lazada deilsnAgedia 150-250 vw/
WA AasA uazAmy (2562) 189U Yssinumssinsldidensndnngilusemelne ul 2562
Useunas 150,000 Alansu MseUseunas 300,000 Wa FaiaguanT 2561 89 30 Wosioud wifdad
USinamgninngdliissmetuanudeinisvesnain Saduguassaiiliueniiongdlianansa
Wausala mﬂmmaaﬁﬂﬁuvw%’nﬂ“ﬁﬁﬂ%mmmmﬁu fagyilgrammnssmgninnginauiiile
wlsgudsnonld aunw ugdu 1183uvUTUA Thapsakae Coco f{Usznounsdmuienin g
sgwdngd Tuguuuuuewimngfignan, ieusnimnsfiuguds lompunendng? uswimnsiiden
s nneiuvundadielududouaiunsiuing Tehd 2561 S91eld 35 S uzmad
il 2562 8n 40%
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fa o A

AudITeivaIugunsaIdukaroaniugiususnsINeignuauiug 31uiu 2 Wug laun

nefignuaNiugyuns 84-1 uagnefignraniudyuns 84-2 Feruugningnuaunsfisugniunvaen

o/ v 6 a avy < £Y 2/ [ a a J
NUENTINUGEIINNT HandaTlaasilulumungueduues aglanaugnilunsiiiies 25% u
Tuanmlaeylunnusiuuzndngnuaunsiaztudzduiuuzninessun Juhlinandnoziluned lu
vinaneuasUsunamandunsilidds 25 %

auviy wazAny (2552) Uszaumnudnialunisvin embryo culture Aunznsingd &

[ b4 a < o a v 6 4 =] A g 1% a 1 a a a
aunsavilvinandndungnineinugud Tnodinaniduugninngd 100% uwiusegdnsamnisugn
v Yy Ay o o A = s & ¢ 1 v v a a v oA Yoo Py
sundile dan iesniiesidudnissenniees (60 %) sundasayiulat ewindugeuiils
nnsnzidesiolelivunBudundnuazaeudisdeule ssuuvioades Redoudiiiu uaznis
nwvesdnluiawndildauysal JadesdinsuTuanmivelviivaiunsausuimiiivaninwinden
mathdund  awlgnlutanUgniuvinzandioliisnsinissenmegauaziasyaulelieg195ams,
1ty Yanuandedlaudivisnmeninuaziediivanzay Wesniagdudwddgiilildsundad
AN Toenudn  TunssadSiuivsinasinemshiiiesmesaninudenisvesunda dmsusig
Tulaswudusanfianuddgunlunisdaasunisasyiulavesio lnsemsmsiuwazlu lnete
duasubifivasiniuluszezusnveanaasyivle uazsaueadoudusineimsidifysonis
Wwsaivlnvesiriaiinanundusslriuniaradie Jsanunsadesiunisdvihaeveatelsa way
PrlunsuusradnaiuvesyeatazUaresinilinuasgivlaled tazuaafouddiunumainyse
MIRAUIYBITINUAZNTVINNUYIN WeduUaresNulanssanunsngatiuazemseiud faiu
emsiammalulagnisuaaueniineinuguy WouUTnarandausninneilviiieamedoniny
fAoansuaraninsawlssurdndnilviiianumvannvanennd@y dmalinunsnsiiselasgneddu

¢ ad
qﬂnimu,amsms

nswFsuifisunnnavainuansluiusugniangilasnawindesinng

THUKUMTVARBILUY CRD 5 53T 12 61 5aw 10 1an (Anng) Iiun nasASd 1 Wusoevidvi iy
fuganedi (F1 WAK) 35Sl 2 wudvandaned (F1 TKK) nenidBil 3 Wuduangfunsfudonsd (F1
RDK) n333i357l 4 fiusuangAimdoswiuions? (F1 YDK) waw n3sudsd 5 wugiweuns? (F1 NHK)
Wdssdnag (Immature embryos) 1‘71'@'1&4 11 LABUUUDMNTMAIGAT Eeuwens (Y3) (pH 5.6) uae
uagu (activated charcoal) tiluidesluifinadn gumgfi 25 ssmisaidoa Wunan 30 Tu wéids
thandesluiesadndliiuas 14 Hiluwiotu Taevhnsidsuens (sub-culture) g 1 e v
iudeganisimuiuaziasyvasdnngluiesujiRinig
Anwmavasiaguanuazlouaa@eslunimdanisiasyaulnvasiunduznineinugui

ihiundugninwusimounsiwusuy 01y 10 - 12 Wou Mnnsnzidsaiode &1
013 fisnlazoindethndu wanstestudien Ussana 1 unil 219usunIsMAaeILUY RCBD 8
nssuds 4919 G0z 4 fu ldud n3suAEE 1 wenenu : geuend §vsn 10 1 TeeUTues
(N§93/3B\A) n35aABT 2 Fiviea n3nABT 3 Fvaed : Msevey (3: 1) nIRASA 4 Fvued : e
R0 : UdWNAU (1:1:1) n35uABA 5 vevenu : fu: Adwnau (12 1: 1) nssudEd 6 neveny
cqpuzndn (1: 1) + Jounadenlunsm 5 n3u/Alansutaquan nssudsil 7 vseve : youzndn
(1: 1) + Jounar@onluinsm 10 ndu/Alanduiaquan uay n3sudsA 8 nemeny : youzwin (1
1) + Yowna@euluasn 15 nfw/Alansudanuan udrdadesunaUgnluianuanmunssuiseneg dn
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sty gn3 30-10-10 $091 50 nFuseti 20 Ans aausnuladundiony 20 Tundsdreuan nduls
yhmsaamiu yn 1 deu iihnuarudesnmsvesiivuazguadnutiosturiidnlsauasusasmemi
winzan Juiindeyaesidudnissonuarnsiasyiiulaveswundidundd
nsAaLdanAMUaINa luNznIINEINUTUA

ffiunsgnuegndnngfinusud 5 aeus nmamnsdssdnnzdundugniiingdi
umseyuialulsafeu o1y 10-12 ifeu Ingdgnuuuanamdsusmii Mssezdgn 9 x 9 s 1d
Jomufuuzihveansivninaues hhnuarudesnsvesivuazauadnuiotuidalsauas
wuaImUAIIga Jufintoyan1siasyiuln ToyanaNEnLaTAMNNNANER

LﬂumamﬂuuuwmaﬂmwuﬁLm 5 aewug aewugay 10 fu ievnBumnudungd fes
Real-time PCR

NANISNARDY

MnMIzABsFnzgnE g fignaal 5 aeiug wuiidinsueeruauas ATy
goauarTN Sednmmesenvesund luanmiaendelifimmupndnsiumeedn Tnewuin neadsd 5
(F1 NHK) fi8msnnissonvessiundngaiian Ao 88 % sesasunfio nssadsi 3 (F1 RDK) 87 % nssaisd
2 (F1 TKK) 86 % 553591 4 (F1 YDK) uaw n3ssidsil 1 (F1 WAK) mamwmiiamaqmammmam Ao 83
% (Table 1)

nmsAnmnsaiagivlavesundugnimtuiimeunsfinuiu fuanlutanuanuasie
weadeslutnsy (gns 15-0-0) fisnedu wuin maesqivladiuaugaazdwiuluynszes
mMstsavle fnnuuandismsaifednsiidodifayda (Table 2) Taonssudsa 1WianUgngns
N31eMe1U : Youening (1: 1) $audu Jeueadoulumam 5 ndw/Alanfuiag (n95u357 6) dana
TWnssdvlngsiign waznssuiseuau (M550 1) dmseiyiulaiiiige deaenndosty
N15AN¥1Ve9 Yewubnesh wag Shiferaw (2017) 51891131 nstideueadeulunsy §n31 15 nSusie
dnssiofu dwmalvinisieTguaznananveaiuiiiginiinssuisaiuay iesansinlulasiauuas
waa@udunumdAgyludaaiunisasayiulnvesaundt Tunsiasyiulanisuuazlu wavnseu
nsvhauuagiaIeann Wediuvaesnudwssaunsagatiuagomslifiud wazwuin
5337 6 fdnsnissenmelulsaFeusnniign Ao 88 % warlisvoznamsoyuiadundilulsaFou
208 Ju lagnuin ddnsmsseanglulsaseu ganinssudsiiiuna 29 % uay fsseziian1seyuIany
nalulsasauanaIndNITUIBHL 30 %

INMsUgNUSBUTBUNENS 1INEATUTUN 5 aneiiug nanmanigiesdnngaunauensig
nedl wudn N19siule o1y 8 Undsdrevan wudr ugniangwugiandnsiudugansd

EN

Wugwy Insasaivlagaian dmsuteyanandn wudn densaeiugnansvsiuduaansiiug
W (WAK) - d9uunandiniede gangn Ae 113 wa/muw/d uway 2,475 #a/l5/U 5898300 An angiug
UvieunsAinuguil (NHK) 108 we/fu/d uaz 2,365 wa/l3/d aneiudrjamdnnsfinugudt (TKK) 88 wa/fu/
= 1 1 % %} L3 = v dy a o L3 ¥ Y L3 = & % dy

U uar 1,925 wa/l3/U daungndnaneiuguagduasiuionsAnusu uazaneiuguangdivdowuie
NEANUT WY TIUIURAKEAR1TgR Ao 83 na/Aw/U way 1,815 wa/ls/U (Table 3) wazdaya
paAUsENRUNANGR WUl aneug TKK Suwitnuaiadfenuasnalaniudeniadeunnian e 2,219

o o

N waw 1,301 n3u sesasun Ao anewiug RDK YDK NHK uazaneiug WAK Sumiinnanaudonuas
maUaﬂmﬁama?{aﬁ’]ﬁam A9 1,917 n%u wag 1,016 ndu druthmidniile wuin maﬂ’uﬁ‘ KK ﬁﬂf'mﬁﬂ
L‘Ll’e)iﬂﬂﬂ/lﬁ@ AB720 NS 599890 ﬂE) a1eug NHK RDK YDK LLa‘”ﬁ’]EJ'WL!ﬁ WAK mumumumaaam
wam Ao 586 NS WAYANMULED WUTN a1eiug WAK mmmwmmmaaaawam Ao 29.2 3.
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(Table 4) &WSuUAMAINHANER WU AATAUVITOINENSTY (% Brix) TAady Ao 6.7 % Brix
Imﬂwmf'] Wug NHK ﬁmmmmwmaaﬁgﬂmﬁaﬂ (7.3 % Brix) 4aziug ROK uag YDK HA1A1U1I1UY8Y
mmwam (6.4 % Brix) LLauaﬂwmuLua mmamwﬂm 3 anwelg LaA 1. Luauuiuw vnla 2. Luawmu
nans thduliunans wag 3. ma%lmumm thdumilen Tnewuin AU IEAY 1 farumundolsiiiy
20 1. AU IEAU 2 ey olaiiiy 25 uy, AUYTEAY 3 faumuniiennnnin 25 wu. Tng
wudh aeiug WAK fdnvusidefidanussedu 3 snnfigaiiifu 32 % sesasnfe aeviug NHK
RDK TKK wag YDK AU 30 29 25 Wag 16 % auaisu (Table 5)
nmsiangilungningituiuy 5 anewud 1ions1am DNA aandunyd

3

F1UIU 49 fege wud TButsuenmnulunzndnefimugus (G/G) 49 fiu uaneIN1sveNeiug
il

EN

3
Y

UNTINNPNNANIAUNITINZIEEIANAE @1TONEANLNITINETNUTUY b9 100 % (Table 6)

GELY

1. madeuifisuanuvainuangluiuguensneilagn1simgidesfnng 5 a1y wuind
gnsINTTOAYRIUNA lUan WUABALE 1ade 86 % lasugni1iug F1 NHK 18n51n1558mgaian

2. 9MIIN1550AVBIAUNAULTITOU NULN TORMSINTTaMRAY 78.9 % wazilssasiiantunis

¥ v a o = v = 1Y) o A v W | v
auuIaAundT e 257 Tu Fanmstideura@eulumsm 8031 5 nfw/Alansudanuan dewalinig
WIiulngeign

3. MaRseAulnveseninngiiusuiluudasign wud WugaswiuiugensAnuguy o
NSRS AULALAZ I UIUNAR ARG ITIAR

s

4. 9IAUTENDUNANAAVDIUENT 1INEANUTUY WU aneiug TKK Juninuadenideonuas

’oj ) dy P o [ v a o ¢ v 1 Y4 =y dgll @ g ¥
UIMUNUBFIVIFA F1IUADNINNENIMINSIWUGUN WU J18NUT WAK maﬂwmmuavj BUNZAT WYY

= A
witlengangn
5. UsnSmneAtugui nmsinzdssinnz dEuduenarundunndnnginugu (G/G) nnsu

nsunlUlgUselevd

s

1. 1N¥AINT/AUTENBUNIINIARAEIMNTTY UITuSUENS 1IN INIiNanGngs AN MAAINAIY

9
¥

F9an15v09ma19 InunInsaziiseldiadsdenaiiinduainnissmuieuzni1isssun (Wewio
wna) 89 4 wh deflufivgnuasdununisguasnufiinfiu wewimsssuniadenaay 10 UM uzNET
ngATIMINIUAIUgN Haa 40 Um) uagynninemsnsdvingluresnisesulall avilsimgadia 150-250
UVIER

2. dnemonosdanufimaluladduiususninngidionamedssdnng Wuimienuds
Iy UnANYINNAIY INYRINILALEUTENBUNIS

3. WnanunsIdeluldusslesulunisiauiiugugnineliluouian saudanislddu
gudeyaitvannsahlufnwiuadneds ieiamnsesennuide nieuduihluysaunnstuesd
au$BuiteliAnusslovigaan
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auye JauleSu. 2552, usningnuaunsi gegeanandsidvlng nsuivinisinunmile, welulad
Y10, 1.50-58 U1 21 aduil 549:15 nsngAu 2552
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Romulo, N.Arancon.Jr.1996. Makapuno from the Philippines, Cocoinfo International.Vol.3.

No.1 p.15-17.

Yewubnesh, W. S. and Shiferaw D. 2017.Effect of Calcium Chloride and Calcium Nitrate on
Potato ( Solanum tuberosum L.) Growth and Yield. Journal of Horticulture 482-492.

Table 1 Survival rate of seedlings in embryo culture

y FIWIUANNE  DATINTIONVRIRUNET  Wasiduinssanvasfundn
" (AnAZ) Tuanmdasnde (Bw)  Tuandasndie (%)
waneviuiugnedt (F1 WAK) 120 99 83
Vienaanzd (F1 TKK) 120 103 86
umgAunsiuiong? (F1 RDK) 120 104 87
uagAimBowuiongd (F1 YDK) 120 101 84
dveunsd (F1 NHK) 120 105 88
F-test ns
c.v.(%) 5.27
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Table 2 Survival rates and growth of purebred Makapuno Coconut seedlings in nursery

wWedgudmssen 2 2 2 —r STULIANT
— Y n5ea19 4 11 N384 6 U1 99 10 U2 naugngugn .
NN mwamuna'ﬂu E]‘léU']ﬁﬁUﬂa’ﬂ.‘u
TsaSouayuma (%)  Avwgs (au)  Swnlu  enuge (o) dwawlu anuge () dwnlu aowge () dwnlu TsaSeu ()

T1 = NTENYI : YBULNE
o o o 62.5 34.70 b 4.21 39.18 b 431 b 34.70 b 4.21 39.18 b 431 b 299
8991 1:1 lneuSuns (n55UBRL)
T2 = finued 81.3 36.71 ab 4.25 41.28 ab 4.45 Db 36.71 ab 4.25 41.28 ab 4.45 b 227
T3 = finded : n51eveu (3:1) 81.3 35.46 ab 4.35 40.44 b 450 b 35.46 ab 4.35 40.44 b 450 b 269
Td = fivaoa : Meveny : Tidunay (1:1:1) 81.3 36.31 ab 4.35 41.19 ab 4.50 b 36.31 ab 4.35 41.19 ab 450 b 244
T5 = fiu : M50V : B unau (1:1:1) 81.3 36.20 ab 4.33 41.07 ab 4.57b 36.20 ab 4.33 41.07 ab 4.57b 263
T6 = NTENU : L3 (1:1) +
N o e et e W 87.5 37.85a 4.33 44.30 a 513 a 37.85a 4.33 44.30 a 5.13a 208
Jeupaleuluasn 5 niu/Alansuiagugn
T7 = NeneU : euenid (1:1) + U

o e e e o 81.3 36.13 ab 4.37 41.27 ab 4.64 b 36.13 ab 4.37 41.27 ab 4.64 b 255
wradesluwsn 10 ndu/Alansuiaguan
T8 = N8NV : YwHLni3 (1:1) + U

o e av e L 75.0 35.79 ab 4.34 39.32 b 4.54 b 35.79 ab 4.34 39.32 b 4.54 b 288
wraBeslunsn 15 n3w/Alansudagugn

c.v.(%) 7.40 12.87 8.13 10.79 8.83 9.35 9.28 7.40
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Table 3 Growth of Makapuno Coconut in each species at 8 years of age after transplanting

Lé'uiameﬁ AUy o UM IMUIUNANAR
Wug Ty o8 gy Smanity luginy j .
) P wy W gy Wi kel

WAK 165.3 402.0 522.5 29.0 227.0 113 2,475
TKK 156.0 379.0 482.0 32.0 231.0 88 1,925
RDK 159.5 393.0 522.0 28.2 225.0 83 1,815
YDK 157.2 392.0 490.0 32.0 225.0 83 1,815
NHK 153.7 353.0 472.0 27.8 209.0 108 2,365
F"i’]LQgEJ 158.3 383.8 497.7 29.8 223.4 95 2,079

Table 4 Productivity and product composition of purebred Makapuno Coconut varieties

. dawiin ¥ o AURUN
MU UIAUN (nSU) A4
Wa (uu.)
v g Wé 2 RINUVDY
WU N9 y
' (Wa/ - - & y & U1 (%
waan Wa Wasn e Y1 n¥an e nan )
Nray) o Brix)
(nsy)
WAK 8 1,917 1,016 901 586 161 269 29.2 4.3 6.1
TKK 6 2,109 1,301 808 720 298 284 258 3.8 5.5
RDK 6 2,104 1,210 894 698 247 265 27.6 38 5.7
YDK 6 2,219 1,202 1,017 652 276 274 26.4 4.0 5.5
NHK 7 2,015 1,200 815 705 242 253 26.4 3.6 6.4
f*i’l!,a?ilsl 7 2,073 1,186 887 672 245 269 27.1 39 5.8

NUEWR) mmmmil,l,ﬂamm%mmgmﬁmﬁﬂwamawmmmw%n ATUNIRTFIVEUAUNEAT : UENFTY (UNY. 18-
2544) ¢4
1) thinugnisea sWaETn 1 = 11 2.0 Alanda , SWEYUIN 2 = 11N 1.0 99 2.0
Alansu way s9awwIm 3 = 0.5 D9 1.0 Alansy
2) dhvhugwdnlendon sarwan 1 = 1 1.2 Alanda , SW@IUIR 2 = 11AN31 0.8 D19 1.2
Alansu way sawuIa 3 = 0.3 09 0.8 Alansu
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Table 5 Characteristics of purebred Makapuno Coconut meat at the age of 11 months.

[

Tulaiv)-vinTa

yWiunane-uadu

Wiiunzar-undumien

| Swouke  wWeddud  Swouma  wWedidud  Sowouma  weddud
WAK 180 30 228 38 192 32
TKK 222 37 228 38 150 25
RDK 204 34 222 37 174 29
YDK 276 46 228 38 96 16
NHK 204 34 216 36 180 30
Aady 217 36 224 37 158 26

Table 6 Makapuno Coconut softness gene test by method Real-time PCR
g Genotype Genotype
Wug oy (o C/C) (laivan | phenotype |  (nzi G/G) (nzfiuni na DNA
G/G) A/A)

W0202 dongi Homozygous (G/G) | nefifugust

W0302 denyi Homozygous (G/G) NEANUSUA

W0203 dongi Homozygous (G/G) | negfiugui

W0307 denyi Homozygous (G/G) NEANUSUA

WAK | W0801 dongi Homozygous (G/G) | nefifugust

W0108 dlongi Homozygous (G/G) | ngfiugui

W0209 denyi Homozygous (G/G) NEANUSUA

W0402 dongi Homozygous (G/G) | nefifugust

W0803 densi Homozysgous (G/G) | neANuSUA

T1001 dongi Homozygous (G/G) | ngfiugui

T1002 denyii Homozysgous (G/G) | neANugA

T1004 deonyi Homozysgous (G/G) | neANuSUA

T1006 dongi Homozygous (G/G) | ngfiiugui

T1007 denyii Homozysgous (G/G) | neANuSA

T T1009 dongi Homozygous (G/G) | ngfiugui

T1012 denyii Homozysgous (G/G) | neANugA

T1013 dongi Homozygous (G/G) | ngfiugui

T1014 dlongi Homozygous (G/G) | ngfiiugui

T1018 ienyi Homozysous (G/G) | neANuGA
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Table 6 Makapuno Coconut softness gene test by method Real-time PCR (continue)

193

ym ym yw ym yw ym yw yw yw yw yw yw yw yw yw yw yw yw yw yw ym yw ym yw ym ym yw ym yw yw
M = I N NG N = = = = N - 3 = = = = = - N = = = = = = = = = =S =
O g2 52 02 B2 92 |32 92 |3E 9B P [°E | £ |°E | £ |'E | B |"E | °E |’E | °E | °E | £ | *E | £ | ’E | ’E | 'E | ’E | °&
© (S| (S| (K| (K[ (K| (F (K| (K| (F (KK (| (F| (K| (K| (T (F| (K| (| (X (K| (| (T (| (|| (]|
< 39 99 33 99 33 39 33 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
c| <& c| < c| < c| <& < < < < < < < < < < c| <& < < < < < < < < < <
s (CIRCIRCIRCIRCIRCI GG GGG G RCI RCIRCI RCIRCI RCIRCI RGIRCI RCINCI RCIRCI RCIRCIRGIRCIRG)
A N S N S e N e N N N N N N e N e S N S e N e S N N N N N S
v & CIEIEIEIEEEEEEELLLLLLL8888L88I8E8E8LE8LE8LL
[oNEE-T] w 2] (%] 2] (%] w (%] [%2] 2] %2] 2] %2] 2] 2] [%2] 2] %2] 2] [%2] [%2] [%2) [%2] [%2) [%2] [%2) [%2) [%2] [%2) [%2] [%2)
> Iﬂ\ —~ > > > > > > > > > > > > > > > > > > > > ) > > > ) ) > > > >
= <| o]l o]l ol ol ol ol o] o| ©o| ©o| ol ol ol ol of o] ©o| ©o| ©o| ©o| ©of ol ol o]l ©o| ©o| ©o| ©|] ©| ©
o \ﬁw N onl onl onl on| on| on| on| on|l oOnf DNl BNl on| on| on| onl Onl onl on| On| On| onl DNl onl on| On| Oon| on| onl onl on
cC P P P P B PO B B B B P B B B B B B B P P B B B B B P P P P P
(7] w N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
L) O| O O O O] O] ©| ©f ©| O] O] O] ©| ©| ©O| O] O] ©| ©| ©| ©O| O] ©O| ©| ©| ©| O] O] O] ©
= E|E| E|E|E|E|E|E|E|E|E|E|E|E|E|E|E|E|IE|E|E| E|lE| E| E| E| E| €| €] €
c O| O] O| O| O] O| O| O O| Ol O]l O] O] Ol Ol Ol Ol O] O] OO0l O]l O] O] Ol OlO]1 0] 0
= IrIjrfrfrr rfrfrrrfr rrrfrrrr I ||| x| ]I
g
> (| (& | (& | ([ (x| (F | (| (x| (| (| (| (| (F|(&|(E|(x|(&|(E|(&|(x|(x|(F|(x|(&|(|(|(]|(&|(]|(=
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