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WAILILATHFAAFIUSIN: NTAANEINGNIRUNAENTUAIUAUUDILS
DUNDNUNNIU [WUIANIYAULT
Status and Guidelines for Developing the Strength of Community Enterprises for
Local Economy Development in Nong Rong Sub-district, Phanom Thuan District,
Kanchanaburi Province
Aflesod Audl” 355ung dedu’ waswusand Audia’
Kanungrat Kummanee', Jirattinart Thungngern' and Panchit Seeniang’

Received: May 8, 2023
Revised: June 6, 2023
Accepted: June 8, 2023

Abstract: The objective of this research was to study status and situation, constraints, recommendations
and development guidelines for the operation of community enterprises for local economy development.
In-depth interview schedule, SWOT analysis, survey, focus group and group discussion techniques
were used to collect qualitative data by purposive sampling from 18 community enterprise leaders
or agents. The data were analyzed with content analysis. The result revealed that the community
enterprise group in Nong Rong Sub-district was established into 3 characteristics including
(1) establishing under the original group and family business, 2) establishing under government
support policy and 3) establishing under a community leader who wants to solve economic problems
in their community. The constraints for community enterprises’ product for local economy development
include lack of clear operational plan and systematic group management, lack of skills in production
management and product certification development towards standardization, lack of skills in
marketing management, and lack of systematic accounting. Guidelines for the development of
community enterprise operations consist of four approaches: 1) all member should be participated
in group management, 2) products should be developed to have local identity, 3) marketing-led
production approach should be used in group operations, and 4) accounting and financial system
should be developed properly. Recommendations were that the government and concern officers
should 1) have a concrete policy for the operation of enterprise groups and continuously monitor the
group operation, 2) assess and support the community enterprise groups annually, 3) encourage
the community enterprise groups through the group leaders by building networks, and 4) select the

appropriate extension method to transfer technology.

Keywords: strength, community enterprises, Nong Rong sub-district
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Table 1 Status of community enterprises in Nong Rong sub-district, Phanom Thuan district, Kanchanaburi province

Type of community enterprises

Active group

Inactive group

Production group (15 groups)

- community enterprise of Ban Huai Saphan
Samakkhi housewife community forest group

- Lum Hin fattening cattle
community enterprise 1
- Lum Hin fattening cattle

- pork crackling of Ban Huai Saphan housewife enterprise 2

and youth group community enterprise

- toddy palm processing and palmyra palm
shell products community enterprise

- fruits and herbs processing of Ban Huai
Saphan community enterprise

- pork crackling of James-June community

enterprise

- Lum Hin fattening cattle
community enterprise 3

- community enterprise fattening
cattle Ban Lum Hin group

- Ban Nong Samrong cattle
fattening farm community
enterprise
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Table 1 (continued).

Type of community enterprises

Active group

Inactive group

- Sansaiyaijaithai in western region of

Kanchanaburi community enterprise

- Ban Nong Samrong Pattana community

enterprise

- Baan Rang Yom cassava production efficien-

cy learning center community enterprise

- community enterprise of Huai Saphan straw

mushroom group

- Ban Na chili paste community enterprise

Service group (3 groups)

- community enterprise of Ban Huai Saphan

- community enterprise of Nong Rong district
community tourism promotion club

- community distribution center in
Phanom Thuan zone community
enterprise

biological resource knowledge management

network group
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Internal Factors

Strengths +

Weaknesses —

1) The group leader is knowledgeable and capable person.
2) The cooperation of people in the community makes it less
conflicts.

3) In the community, there are raw materials that can be
used to add value of products and services so that they
cause to reduce costs.

4) The usage of existing materials and equipment for
product manufacturing can reduce costs.

5) There are natural resources that can be developed as
tourist attractions to support the development of community
products.

1) Most members in the group are elderly.

2) Most members lack of funds to earn their living and
collect into the group.

3) Lack of modernization in equipment materials.

4) Lack of knowledge to develop the products.

5) Lack of knowledge to administer the marketing.

6) The participation form is mostly under the
employment.

7) There is a few marketing channels.

External Factors

Opportunities +

Threats —

1) There are people who visit for field trip that cause to be
able to sell the community products.

2) Increasing of external institutions for support.

3) Getting an endorsement to be as a community enterprise.
4) Transportation to the community location is more
convenient.

1) There will be highly competitive between the same
product category.

2) The economic downturn causes a lack of income.

3) Many groups in community cannot sell the products
because of Covid-19 situation which causes the field
trip decreasing.

4) Climate change is an obstacle to the manufacture of
some products.

5) Lack of funding to support the group.

6) Because the area is located out of the irrigable area,
therefore there is a trouble in agricultural processing.

Figure 1 SWOT analysis of the community enterprise operation in Nong Rong sub-district.
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Abstract: The success of the development of hybrid maize depends on the genetic differences of the
inbred lines used as the parents. Therefore, the objective of this study was to assess the genetic diversity
and heterotic grouping of 75 waxy corn samples including 62 waxy corn inbreds from National Corn
and Sorghum Research Center (NCSRC), 8 commercial varieties and 5 waxy corn samples from China
with 16 SRAP markers. SRAP analysis revealed that the markers detected 199 alleles, of which 176
were polymorphic (88.44%). An average number of alleles per marker was 12.44. The average PIC
value was 0.26 and gene diversity was 0.26. Neighbor-joining analysis and STRUCTURE analysis
showed that all waxy corn samples were clustered into three heterotic groups. The first and second
groups contained waxy corn inbreds from the NCSRC, while the third group had waxy corn inbreds
from the NCSRC, commercial varieties and waxy corn from China. The findings in this study can be

used for parental selection in order to breeding a new waxy corn hybrid.

Keywords: genetic diversity, heterotic, DNA marker, waxy corn
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Table 1 Waxy corn samples used in this study.

No. Code Source No. Code Source

1 203-1 NCSRC 39 4011 NCSRC

2 203-2 NCSRC 40 4012 NCSRC

3 203-3 NCSRC 41 4013 NCSRC

4 203-4 NCSRC 42 4014 NCSRC

5 203-5 NCSRC 43 7001 NCSRC

6 203-6 NCSRC 44 7006 NCSRC

7 204-1 NCSRC 45 11001 NCSRC

8 204-3 NCSRC 46 11002 NCSRC

9 204-4 NCSRC 47 11004 NCSRC

10 204-5 NCSRC 48 11005 NCSRC

1" 204-7 NCSRC 49 12001 NCSRC

12 204-11 NCSRC 50 12002 NCSRC

13 204-12  NCSRC 51 12003 NCSRC

14 204-13  NCSRC 52 12004 NCSRC

15 204-14  NCSRC 53 12005 NCSRC

16 204-15  NCSRC 54 17001 NCSRC

17 701 NCSRC 55 17002 NCSRC

18 705 NCSRC 56 17008 NCSRC

19 708 NCSRC 57 17012 NCSRC

20 710 NCSRC 58 17014 NCSRC

21 711 NCSRC 59 17004 NCSRC

22 CRO1 NCSRC 60 17004 NCSRC

23 CR02 NCSRC 61 709 NCSRC

24 CRO3 NCSRC 62 712 NCSRC

25 3001 NCSRC 63 china3 China

26 3003 NCSRC 64 china4 China

27 3005 NCSRC 65 chinab China

28 3006 NCSRC 66 china6 China

29 3007 NCSRC 67 china7 China

30 3009 NCSRC 68 C1 Field corn

31 3010 NCSRC 69 C2 White-purple Phu Khao Thong
32 3011 NCSRC 70 C3 Bigwhite 852 F1 Sorndaeng
33 4001 NCSRC 71 C4 Pink Flash

34 4003 NCSRC 72 C5 Tian Leung M.T. 85 Phu Khao Thong
35 4006 NCSRC 73 C6 Tian Rom Phu Khao Thong
36 4007 NCSRC 74 Cc7 Tian Rom Nam Nan Triple A
37 4008 NCSRC 75 c8 Neow Thabthim F1 Sorndaeng

w
[e¢]

4009 NCSRC
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Table 2 The sequences of SRAP primer that used for constructed 64 primer combinations.

Name Primer Sequence (5'-3’) Name Primer Sequence (5'-3’)

Forward primer

Me 2 TGAGTCCAAACCGGAGC Me 8 TGAGTCCAAACCGGAAA
Me 11 TGAGTCCAAACCGGAAG Me 13 TGAGTCCAAACCGGTTG
Reverse primer

Em1 GACTGCGTACGAATTCAA Em 2 GACTGCGTACGAATTCTG
Em3 GACTGCGTACGAATTGAC Em 4 GACTGCGTACGAATTTGA
Em5 GACTGCGTACGAATTAAC Em6 GACTGCGTACGAATTGCA
Em7 GACTGCGTACGAATTGAG Em8 GACTGCGTACGAATTGCC
Em9 GACTGCGTACGAATTTCA Em 10 GACTGCGTACGAATTCAT
Em 11 GACTGCGTACGAATTAAT Em 12 GACTGCGTACGAATTTGC
Em 13 GACTGCGTACGAATTCGA Em 14 GACTGCGTACGAATTATG
Em 15 GACTGCGTACGAATTAGC Em 16 GACTGCGTACGAATTACG

NANISNAAAY javua 199 oy uuaudiduedilfaany

1. AMNLANFANIURILASRIUNNE SRAP
mﬂm@ﬁumﬁj”lWiLmﬂfﬁmﬁmq@mLﬁu
UFurnsmduieresdialnadnouilaaanuau 4
Faating AaeAIRtLNE SRAP 411491 64 Alwaies
(Table 2) wu@iwamaﬁimmmLﬁmﬂ?mmmz
THuouiiEuedanuiignsiuay 16 flnsmes
(Table 3) A Anhglnssesdanansllnma
gavaafnwaewe lufaet1sdainadiawilen
W 75 faagne wuwauASueTRN s ald

WANFINTEUINFNRLN 176 UWDU AL 88.44%
yeeunUASuesanun TnaduoudiSuiene
Lﬂdﬁiﬂdmﬂﬂﬁ‘zﬂdw 6 (Me13/Em11) 014 16 unu
(Me2/Em4 ag Me13/Em12) \RE 12.44 unUse
\A309une T1An PIC 2ewdna 0.18 (Me13/Em7) D4
0.33 (Me2/Em4 uaz Me2/Em15) 1ot 0.26 Uax
A1 gene diversity 52114749 0.18 (Me13/Em7)
09 0.33 (Me2/Em4 uaz Me2/Em15) ld 0.26
(Table 3)

Table 3 Number of total bands, number of polymorphic bands, percentage of polymorphism, polymorphic information

content (PIC) and gene diversity value of 16 polymorphic SRAP primer combinations amplified in 75 waxy corn samples.

Percentage of

Primers Total bands Polymorphic bands polymorphism PIC Gene diversity
Me2/Em1 15 15 100.00 0.28 0.27
Me2/Em4 16 14 87.50 0.33 0.33
Me2/Em5 13 13 100.00 0.22 0.22
Me2/Em9 10 9 90.00 0.26 0.26
Me2/Em12 9 6 66.67 0.22 0.22
Me2/Em15 15 12 80.00 0.33 0.33
Me2/Em16 13 1" 84.62 0.24 0.24
Me13/Em1 13 " 84.62 0.27 0.27
Me13/Em2 14 13 92.86 0.21 0.21
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Table 3 (continued).

Percentage of

Primers Total bands Polymorphic bands polymorphism PIC Gene diversity
Me13/Em4 13 12 92.31 0.21 0.21
Me13/Em5 10 8 80.00 0.31 0.31
Me13/Em6 " 9 81.82 0.22 0.22
Me13/Em7 12 11 91.67 0.18 0.18
Me13/Em8 13 12 92.31 0.32 0.29
Me13/Em11 6 5 83.33 0.25 0.25
Me13/Em12 16 15 93.75 0.25 0.25

Total 199 176 88.44 - -

Average 12.44 " 87.59 0.26 0.26
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Figure 1 Bar plots showing population structure of 75 waxy corn samples determined by STRUCTURE analysis based
on SRAP alleles detected by 16 SRAP combination primers. Number under each bar indicates code name of each waxy

corn sample (see Table 1).



Agricultural Science and Management J. 7 (2) : 16-27 (2024)

23

[RE2SLD)

| 425D

Cluster lll-C

O Waxy corn from NCSRC
@ Waxy corn from China
® Commercial waxy corn

@ Subpopulation |
@ Subpopulation Il
O Subpopulation Il

Figure 2 Neighbor-joining tree depicting genetic relationship among the 75 waxy corn samples based on allelic data
of 16 SRAP combination primers. (A) Individuals are shown based on their sources of origin. (B) Individuals are shown
based on subpopulations they belong to as determined by STRUCTURE analysis.
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Efficiency Test of Antagonistic Microorganisms to Control Rice Brown Spot Disease
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Abstract: Efficiency test of antagonistic microorganisms in inhibiting the growth of Bipolaris oryzae,
causes of brown spot disease of rice in laboratory condition by using dual culture method was
performed. It was found that the percentage inhibiting growth of pathogenic fungus was 34.96-57.64%.
Torulaspora indica DMKU-RP31 and Bacillus amyloliquefaciens inhibited the growth of B. oryzae
the most, followed by Trichoderma asperellum (CB-Pin-01) with inhibition percentage of 57.64, 57.63
and 54.86%, respectively. The efficacy of rice brown spot control was tested in greenhouse conditions
by soaking rice seeds in cell or spore suspension of antagonistic microorganisms and spraying rice
plants for 3 times, comparing to the control and chemical (carbendazim) treatments. The result
showed that when the rice was 65 days old, B. amyloliquefaciens, T. indica DMKU-RP31 and
T. asperellum (CB-Pin-01) treatments could reduce the occurrence of disease. The B. amyloliquefaciens

treatment reduced disease incidence by 54.17%, when compared to the control treatment.

Keywords: leaf brown spot disease, antagonistic microorganisms, biological control

UNARNER: mi‘wmmuﬂavmmﬁmwmaw@u‘wiﬂﬂ{]ﬂﬂﬁ‘lummummimmmmLﬂjfaaf] Bipolaris oryzae
mmmmiim‘lmmmmma‘lu@mwumﬂgummsmmﬁ dual culture WmmLﬂmmummmummimm
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Bacillus amyloliquefaciens mqmmffuézqmm’%fymm B. oryzae 1ﬁ°fmm7izm immu’]ﬁm%ﬂﬂ
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wafidusnisdudadesanvnlsn 57.64, 57.63
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WAz T. indica DMKU-RP35 gnansagiugaidasn
anmnlsadnald iesaniifanssuaeaieulesl
-1,3-Glucanase uaz Chitinase g9 wazing
Uses vOCs dudunalnlnanseiidrdnylunns
dudfindfuidenivldiinlss daunisld
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Ausnesues tToundan] Larane (2560) Fiwudn
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ﬁm%@mm&ﬁm@ﬂwmmd dlesaniinag
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(mycoparasitism) @ :8190LINTW (competition)
nsldsnnanusl@mangn (Benitez et al., 2004)
‘Lumm:‘ﬁ' Bacillus sp. NS-02 uaz Bacillus sp.
No-2 fulefifusduda 36.42-37.56 Taanns
afaeulaiuazanstidous Tojo et al. (2015)
1E97UIN B. subtilis #1X1I0AFNETUN T
Tovwn Bacilysin, Neotrehalosadiamine,
Bacitracin, Plipastatin, Surfactin LLag Bacilysocin
WUAR waz Nagy et al. (2012) $7841497
Bacillus spp. ax19nafeanstfjaousldvany
aimlaun Bacillomycin D, Bacilysin, Fengycin,
Iturin wae Surfactin LAY

Table 1 Antagonistic activity of antagonistic microorganisms to inhibit mycelial growth of Bipolaris oryzae by dual culture

plate method.

Antagonistic strain

Mycelial growth of"

Percentage inhibiton”  Overgrowth rate

B. oryzae (cm) of radial growth (%) (cm/day)®
control 7.20a" 0.00e -
Bacillus subtilis 7.07 a 1.85e -
Bacillus amyloliquefaciens 3.05e 57.63 a -
Bacillus cereus 410c 43.06 ¢ -
Wickerhamomyces anomalus DMKU-RP25 468 b 34.96 d -
Torulaspora indica DMKU-RP31 3.05e 57.64 a -
Torulaspora indica DMKU-RP35 3.30d 5417 b -
Trichoderma asperellum (CB-Pin-01) 3.25de 54.86 ab 1.24

CV.% 5.12

"Mycelial growth of B. oryzae on culture medium

“ Percentage inhibition of radial growth from the formula R1-R2

x 100

R1 is the colony radius of the pathogen in the control dish in cm.
R2 is the colony radius of the pathogen inhibited by the antagonist after cessation, in cm, compared
to the control dish placed 1.5 cm from the edge of the Petri dish only one side.

¥ Growth rate of antagonist covering the pathogen from the formula D x 1

(cm/day)

D is the distance that the T. asperellum strain CB-Pin-01 grew over the pathogenic fungus. This was measured
from the point where the T. asperellum strain CB-Pin-01 collided with the pathogenic fungus and then grew over the

pathogenic fungus to the edge of the Petri dish in cm.

T is the length of time that T. asperellum strain CB-Pin-01 took to cover the pathogenic mycelium. Number of
days from the point where the pathogen and T. asperellum strain CB-Pin-01 collide to the edge of the Petri dish.
“ Means in each column followed by the same letter are not significantly different according to Least Significant

Difference (LSD) (P < 0.05).
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Table 2 Efficacy of antagonistic microorganisms, which applied by seed soaking and plant spraying on the severity of

brown spot disease on rice cultivar Suphanburi 60 at 65 days and 120 days after planting.

severity of rice brown spot disease”

Antagonistic strain

65 day” 120 day”

control 17.78 b" - 1.60 e -

carbendazim 21.67 a (+21.88%)" 2.41 cd (+50.02%)
Bacillus subtilis 11.02¢c (-38.02%) 3.83a (+138.51%)
Bacillus amyloliquefaciens 8.15d (-54.17%) 2.96 bcd (+84.65%)
Bacillus cereus 11.48 ¢ (-35.42%) 3.02 bc (+88.49%)
Wickerhamomyces anomalus DMKU-RP25 10.46 cd (-41.15%) 3.40 ab (+111.59%)
Torulaspora indica DMKU- RP31 10.37 cd (-41.67%) 3.52 ab (+119.28%)
Torulaspora indica DMKU-RP35 10.74 c (-39.58%) 2.96 bcd (+84.65%)
Trichoderma asperellum (CB-Pin-01) 12.22¢c (-31.25%) 2.35d (+46.18%)

CV.% 1117 12.97

" Percent severity of rice brown spot disease = Total sum of (number of leaves each level xlevel) % 100

Total number of leaves observedxmaximum level
? After the spray antagonistic microorganisms 1 time
¥After the spray antagonistic microorganisms 3 times
“ Means in each column followed by the same letter are not significantly different according to Least Significant
Difference (LSD) (P < 0.05)
o Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control

Usz@nininaasqduniddjindsanis mmg‘w,l,awm‘[iﬂi’m%m 65 11 UAT 120 AU
auAalsaluqadthaanasdialuaninlse wud nesNAsfildaAunsinudiAanien
FAUNARDY Ugnuazwi 1 A5 71 65 Suanunsnannafinle

Annstszifinaanuguussseslsauy Iunnndnidle Weumu 120 54 senndesiuam
ludaledinen 65 Ju nasanwuadunsel 348284 Limtong et al. (2020) finudnnnsut s
LRI 1 pSs wudannssAandqaurdfTng wugnasdadlindneulgnaiuisnaounu
HArponguuseresisn 8.15-12.22 wWefidusl  nnafalzAndiuin (Rice Seedling Rot Disease)
femndnnssuiaaauauitpauguulsn 17.78 aNda Helminthosporium oryzae 1§ uaz
Wefidus adneildudidty uaznasudanldans demndeciu TuATu uavigaid (2561) Anudn
A carbendazim ﬁﬁmw@um\‘l"n@\ﬂm 21.67 mﬂﬂjLmﬂ‘wLmﬂgﬂﬂwwumhmqmm@"l‘wmm
wlafidust imﬂnﬂﬂaa‘mﬁ%ﬁ‘lbﬁauﬁm’ﬂﬁﬂﬂﬁ iuLLiwmIm’LmMmm@mm Wawauiy
daaanni1afinlsnasld 31.25-54.17 1lafidusl n3INABAILAN Abdel-Fattah et al. (2007)
Fansn@Bfild B. amyloliquefaciens aannsiin e alesinuaeside T. harzianum
Tonlagata 54.17 wWadidusl InailArAnnuguus wiusudaansnsnpauslzaluyadinmaredng
aaalspRLiten 8.15 Wafidud SauAnFnmnada fiRnaNEes B. oryzae 1datnsdilsz@nanm
Lﬁmﬁﬂuﬁumiﬁ%mu@u uaztludntldsz@nsnm WATSAT LAZADLY (2554) FENUIINNINLES
Qdﬂfj’]mﬂ%mmﬁ (Table 2) WuANEY Bacillus spp. ANNNINAILANTIALNAR

LN@HW“]J@N@WL@N’WLLG‘EIULV]F_I‘]_Iﬂui‘ LUIN G]"Nmfﬂ\‘i"ﬂj’]qvlﬁsf
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Table 3 Efficacy of antagonistic microorganisms on panicle per plant, healthy seed and dirty panicle seed of randomized

seed samples derived from rice plant cv. Suphanburi 60.

Antagonistic strain

Panicle / plant”

Healthy seed (%)” Dirty panicle seed (%)

control 12.67 cd” - 29.36 cd - 55.50 a -
carbendazim 18.80 a (+48.42%)" 32.47cd  (+10.59%) 52.87 ab (-4.74%)
Bacillus subtilis 13.77 ¢ (+8.68%) 48.80ab  (+66.20%) 35.32cd  (-36.37%)
Bacillus amyloliquefaciens 14.07 ¢ (+11.05%) 35.76 bcd (+21.81%) 48.64abc (-12.36%)
Bacillus cereus 13.83¢c (+9.21%) 25.60 cd (-12.81%) 60.22 a (+8.50%)
Wickerhamomyces anomalus

DMKU-RP25 14.33 ¢ (+13.16%)  48.86ab  (+66.40%) 33.90d (-38.92%)
Torulaspora indica DMKU-RP31 11.50 de (+9.21%) 39.67 abc  (+35.11%) 35.57cd  (-35.91%)
Torulaspora indica DMKU-RP35 10.77 e (-15.00%) 53.31a (+81.55%) 34.94cd  (-37.04%)
Trichoderma asperellum (CB-Pin-01)  16.27 b (+28.42%) 20.82d (-29.09%) 39.10 bcd  (-29.56%)

CV.% 7.19 24.50 18.70

"Panicle / plant

“Percent healthy seed and dirty panicle seed from three replication/treatment

¥ Means in each column followed by the same letter are not significantly different according to Least Significant

Difference (LSD) (P < 0.05).

N Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control

AIAIATLAINTUIUINABNANLIINTINAS
T asperellum (CB-Pin-01) Hauau 16.27
994ABNDTINAIGININNITNITAILAN (12.67
. , A e o a aclalg ¥ P~
7995ana) ateldad1ATy nesudsnldansAl
carbendazim HANUIUIIIFANAEINAA18.80
. 4 I
soesiene luanuennssadahn ldaauyisdlyine
gndunssNaanld 7. indica DMKU-RP35
ToeiNlaNUIuIsanals 8.65-28.42 Llafidus
dll = a o ada
wWardFauneuiunssudsaauAx (Table 3)
ARAARBINLNUARLUDS ATLAT WAZATLE (2560)
= ! v o - Al .
NergauInIs M I A s L ANLTe Bacillus
sp. AMNITOLNNAUIUALLAZTIABNS WUIMIn
NAKARFaNaLA N MINNANARAa 1Sl 1Tiagann
Bacillus sp. ANUNIDHNAATATINY |AA 411190
azananaaa Iieg lugdnngin ld 1 ss Tomd
wazafwlnneslsnesls dennaniRimaniiiy

muuﬁwm PGPR (plant growth promoting
rhizobacteria) ﬁﬁamzﬁ'm@?mma‘m’?mmmﬁsﬁ LA
innanAsld (Ahmad et al., 2008)

ann1sgusaetIuuant1aluwsas
n99ads ieduiefifumiudnd nudnssuas
mﬁ'ﬁﬁuﬁ‘ﬂrﬂﬁﬂﬂﬁ B. subtilis, W. anomalus
DMKU-RP25 waz T. indica DMKU-RP35 #
WefidumudnngandingsudsaruaNatinediie
AN eana IneRNAnRgINIINIINITAILAN
66.20, 66.40 WAL 81.55 ilafidus muaAL
daunssuasaild 8. amyloliquefaciens Wa%
T. indica DMKU-RP31 Hilafiduslindnnganda
NITNABAILAN 21.81 UAT 35.1 wWefidus lwansi
msldansiafidae lilinAnRgINdNssATAILIAN
We 10.59 wlafidus (Table 3)
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Table 4 Efficacy of antagonistic microorganisms on total weight of yield (g) per plant of rice cv. Suphanburi 60 from seed

soaking and plant spray.

Antagonistic strain

Total weight of yield (g) / plant”

control

carbendazim

Bacillus subtilis

Bacillus amyloliquefaciens

Bacillus cereus

Wickerhamomyces anomalus DMKU-RP25
Torulaspora indica DMKU-RP31
Torulaspora indica DMKU-RP35

Trichoderma asperellum (CB-Pin-01)

208.20 o” -
331.06 a (+59.02%)”
24953 ¢ (+19.85%)
321.39 a (+54.37%)
315.40 a (+51.49%)
27226 b (+30.77%)
224.05d (+7.62%)
284.62 b (+36.71%)
287.86 b (+38.27%)

CV.%

3.57

" Total weight of yield (g) / plant

? Means in each column followed by the same letter are not significantly different according to Least Significant Differ-

ence (LSD) (P < 0.05).

¥ Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control
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nesnanldqaunTldndanidunssnianld
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T. asperellum (CB-Pin-01) aaU3u10uanang
adle 38.92, 37.04, 35.91, 36.37 WAY 29.56
& @ & o o di = o aal
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~ acla ¥ a

pouAx Tuaniennssndsn dansiaidaaantFunn

WanRaRale 4.74 Wefidus (Table 3)
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HANARTNIAeNagININIINITATLANEL 19T
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nfuFana ﬂﬁ‘imﬁﬂﬂ] B. amy/o//quefaC/ens qqel
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st T nanARdNsene Fiin A
nsldasail carbendazim Tunneadia uazyn
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NANARABNBIANIU 7.62-54.37 (WaFidus 1ie
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Abstract: The effects of light spectra and plant growth regulator, BA, on tobacco tissue were
determined by incubated leaf blade and node explants obtained from tissue culture on solid MS
media supplemented with 0, 1 and 2 mg/L BA. The cultures were incubated under cool white
fluorescent and white, yellow, blue and red+blue LEDs for 4 weeks. The results demonstrated that
BA had a significant effect on shoot proliferation and medium containing 2 mg/L BA yielded the
highest number of shoots. For the effect of light spectra, in the case of leaf blade explant, yellow
LED vyielded the highest number of shoots but was not significantly different from white LED and
fluorescent. The positive interaction between BA and light spectra was also observed. Similar results
were observed in single node tissue explant but only the significant difference in the response of BA

was observed and no interaction of BA and light spectra was found.

Keywords: plant tissue culture, artificial light, plant growth and development
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Table 1 Spectral data of fluorescent and LED light sources measured by UPRtek PG-200N Handheld Spectral PAR
Meter. (PPFD: 400-700 nm; PFD-B: 400-500 nm; PFD-G: 500-600 nm; PFD-R: 600-700 nm)

Light sources R:B Photosynthetically Active Radiation (PAR) (umol/m?/s)
ratio PPFD PFD-B PFD-G PFD-R
Fluorescent (cool white) 11 35.18 10.96 14.81 9.419
White LED 2:2 76.20 21.57 35.43 19.20
Yellow LED 2:1 54.92 10.8 21.91 22.20
Blue LED 1.6 65.28 52.83 4.531 7.913
Red+Blue LED 2:1 41.73 12.62 5.005 24.10

Flucrescent

Figure 1 Light spectra of fluorescent lamp and white, yellow, blue and red+blue LEDs using in this experiment (measured

Blue LED

by UPRtek PG-200N Handheld Spectral PAR Meter).

Re-d + Blue LED
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Figure 2 The in vitro shoot regeneration from leaf blade and single node explants of Nicotiana tabacum that were

cultured on MS solid medium supplemented with 2 mg/L BA under cool white fluorescent and white LED for 4 weeks.
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Table 2 The average number of shoots per explant that were proliferated from leaf blade and node explants of
Nicotiana tabacum cultured on solid MS medium supplemented with 0-2 mg/L BA incubated under fluorescent and

LED light sources. The cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

Light sources Number of shoots per explant

Leaf blade tissue” Node tissue

Fluorescent (cool white) 7.13 +6.02a 11.26 £2.32

White LED 7.50 + 6.46a 10.26 £ 2.14

Yellow LED 7.79 £6.02a 11.00 £ 2.22

Blue LED 4.79 £ 4.50b 9.73+1.94

Red+Blue LED 5.08 + 4.84b 10.04 + 2.20
F-test * ns

ns = non-significant difference

" Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

Table 3 The average number of shoots per explant that were proliferated from leaf blade and node explants of
Nicotiana tabacum cultured on solid MS and MS medium containing1 or 2 mg/L BA under various light sources. The

cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

BA (mg/L) Number of shoots per explant
Leaf blade tissue" Node tissue”
0 0.00 £ 0.00c 1.00 + 0.00c
1 8.29 £ 3.50b 14.08 + 0.55b
2 11.19 + 4.15a 17.32 £ 1.04a
F-test * *

" Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

Table 4 The average number of shoots per explant that were proliferated from leaf blade and node explants of Nicotiana
tabacum cultured on solid MS medium supplemented with 0, 1 and 2 mg/L BA and incubated under fluorescent and

LED light sources. The cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

Light sources BA (mg/L) Number of shoots per explant”

Leaf blade tissue Node tissue

Cool white fluorescent 0 0.00 £ 0.00e 1.00 £ 0.00d
1 9.50 + 4.86bc 13.20 £ 1.62bc

2 11.90 + 2.23ab 19.60 + 3.05a

White LED 0 0.00 + 0.00e 1.00 £ 0.00d

1 8.88 £ 0.63bcd 12.80 + 1.39c
2 13.63 £ 0.63a 18.00 £ 1.84ab

Yellow LED 0 0.00 £ 0.00e 1.00+ 0.00d
1 10.75 £+ 2.19abc 14.80 + 1.15abc

2 12.63 £ 2.88a

18.20 £ 1.98ab




44

ANLNANAASNHATUWASNITAANIS 7 (2) : 38-48 (2567)

Table 4 (continued).

Number of shoots per explant”

Light sources BA (mg/L)
Leaf blade tissue Node tissue
Blue LED 0 0.00 £ 0.00e 1.00 £ 0.00d
1 6.00 + 2.62d 14.80 + 1.31abc
2 9.25 £ 4.43bc 14.4 + 1.60bc
Red+Blue LED 0 0.00 £ 0.00e 1.00 £ 0.00d
1 6.00 £ 1.69d 14.80 + 0.73abc
2 8.38 + 4.60cd 16.40 + 3.09abc
Light sources * ns
BA concentration * *
Light source * BA concentration * ns
% CV 43.79 77.87

ns = non-significant difference

""Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

MS MS +1 mg/L BA

Fluorescent

White LED

Yellow LED

Blue LED

Red + Blue

Figure 3 Shoot proliferation from a single node explant of Nicotiana tabacum cultured on solid MS medium supplemented

MS + 2 mg/L BA

with 0, 1 and 2 mg/L BA and incubated under various light sources at 16 h/d light, 25+2°C for 4 weeks.
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Fluorescent  White

Blue Red + Blue

1lcm

Yellow

LED

Figure 4 Plantlets of Nicotiana tabacum derived from single node tissue cultured on solid MS medium without plant

growth regulator under various light sources.
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Abstract: The variability of the nutrition composition of feedstuffs has a profound impact on the nutritional
composition of feed. Nutrient components of four protein sources, namely, soybean meal, full-fat soybean,
distillers dried grains with solubles (DDGS), and fish meal, which are the main ingredients in animal
feed formula in Thailand, were analyzed. Feed ingredient samples were obtained from those brought
by farmers and private sectors to the animal feed analysis laboratory for analytical services. The nutrient
content of each source had relatively high variability, and the quality of some samples did not meet the
criterion of the Ministry of Agriculture and Cooperatives. Of all 285 soybean meal samples was found
that 97.54% had a standard protein level of not less than 42%, while 71.10% of all full-fat soybean
samples had a standard protein level of not less than 36%. It was found that 96.67% of all 30 DDGS
samples had a standard protein level of not less than 24%. All fish meal samples, grade one, two,
and three (117, 105, 47 samples) had standard protein levels (more than 60, 55-60, and 50-55%,
respectively). Therefore, nutrient composition analysis of feed ingredients before use in animal feed is

important to ensure that the feed produced meets the nutritional requirement of animals.

Keywords: nutrition composition, feedstuffs, protein source
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deviation; S.D.) wazdutls=Anaanuulsilsoy NANISNARBILATIANTOL
(coefficient of variation; C.V.) Tnesialadn NANITANEIAIINLLTUTIUURIDIA
FullszAnsannuudsdsaunasilanladiiu 10 dsznaunieinrusredingive1nisdndunas
(29195m1, 2562) Tsiu wanaldlu (Table 1)

Table 1 Nutrient composition of protein source feedstuffs.

Proximate analysis

Item

Moisture Protein Fat Fiber Ash NaCl
Soybean meal
Number of analyzed samples 176 285 182 186 166 -
Mean + S.D.(%) 10.20+1.20  45.07+1.51 1.22£0.67  5.62+1.88 6.43+0.56 -
Minimum (%) 4.98 40.08 0.20 2.60 3.46 -
Maximum (%) 12.60 47.43 4.14 6.56 8.90 -
C.V. (%) 11.79 3.34 55.01 33.44 8.77 -
Full fat soybean
Number of analyzed samples 338 467 417 377 355 -
Mean + S.D.(%) 9.08+0.96 35.29+1.25 18.76+x1.09  5.53+0.80 5.11+0.28 -
Minimum (%) 6.18 31.94 15.64 3.33 412 -
Maximum (%) 11.80 38.72 21.23 8.54 6.50 -
C.V. (%) 10.60 3.54 5.83 14.45 5.40 -
DDGS
Number of analyzed samples 21 30 22 22 15 -
Mean + S.D.(%) 12.22+0.86  27.16+1.87 7.14+1.83 7.44+0.66 4.89+0.71 -
Minimum (%) 10.15 19.80 2.37 6.11 3.88 -
Maximum (%) 13.56 29.66 10.76 8.76 712 -
C.V. (%) 7.04 6.89 25.60 8.86 14.56 -
Fish meal, 50-55 % protein
Number of analyzed samples 23 47 20 20 20 2
Mean + S.D.(%) 8.50£2.10 53.12+ 1.46  8.59+4.62 118+ 0.56  27.23+2.93 7.41+5.91
Minimum (%) 5.10 50.60 2.74 0.88 21.99 3.23
Maximum (%) 11.92 55.00 15.64 2.24 30.80 11.59
C.V. (%) 24.66 2.74 53.74 47.53 10.76 79.78
Fish meal, 55-60 % protein
Number of analyzed samples 60 105 55 56 50 -
Mean + S.D.(%) 8.00£1.756 57.63+x1.42 822+2.11 1.08+0.63 24.11+2.76 -
Minimum (%) 5.04 55.11 4.56 0.32 19.65 -
Maximum (%) 12.48 59.96 12.62 2.88 29.27 -

C.V. (%) 21.85 2.47 25.66 58.49 11.45 -
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Table 1 (continued).

Proximate analysis

Item

Moisture Protein Fat Fiber Ash NaCl
Fish meal, > 60 % protein
Number of analyzed samples 58 117 63 15 50 5
Mean + S.D.(%) 7.22+2.02 64504239 8454234 0421025 18.34+2.36 1.82+0.86
Minimum (%) 3.91 60.04 2.56 0.17 11.45 1.27
Maximum (%) 12.00 7212 13.65 1.08 25.33 3.35
C.V. (%) 27.91 3.70 27.75 60.02 12.86 47.50
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Abstract: Performance of normal and over-year oil palm seedlings, in terms of the growth traits and
yield production, was evaluated using three replications of a split plot in a randomized complete block
design. The main plot was comprised of two types of oil palm seedling (normal and over-year), while
the subplot contained seven different oil palm hybrids. Growth characteristics was recorded every 6
months from 12 to 60 months after transplanting (MAT), while the yield data was recorded from 31
to 66 MAT. All of the vegetative growth traits showed no significant difference between normal and
over-year seedlings. During the first two years of harvesting, there was no significant difference in
the fresh fruit bunch (FFB) production between normal and over-year seedlings. However, in the third
year of harvesting, normal seedlings showed a significantly higher FFB than over-year seedlings, with
yields of 163 and 145 kg/palm, respectively. The bunch number showed no significant difference
between the two types of oil palm seedling. The Thai oil palm cultivars (Deli x Yangambi-T and
Deli x Tanzania-T hybrids) had the highest 3-year accumulated FFB yield at 326 and 330 kg/palm,
respectively. These results suggest that the hybrid oil palm cultivars bred and developed by the Thai

companies can produce a FFB yield as high as the imported cultivars.

Keywords: Elaeis guineensis, FFB, hybrid, large field plot, over-year seedling
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INTRODUCTION

Palm oil are edible crops that are
also used for the production of oleochemicals
and biodiesel. Annual palm oil consumption is
approximately 72 million metric tons worldwide
and about 2,750 thousand metric tons in
Thailand (Statista, 2022). Qil palm cultivation
has continuously expanded in the southern
part of Thailand. Individual crops have adapted
differently to their biodiversity impacts,
depending on the cultivation condition
(Beaton et al., 1990; Tabatabaei et al., 2012).
The growth and yield potential of oil palm is
associated with the climate, soil property
and nutrient elements, especially rainfall and
evaporation during the planting period (Corley
and Tinker, 2016). Seedling transplantation
is performed in the rainy season. In Thailand,
the preparation of oil palm seedlings is mostly
performed by private companies and retail oil
palm seedling nurseries. There are often unsold
seedlings remaining in the nursery each year,

especially during periods of low palm oil

prices. Unlike Malaysia and Indonesia,
Thailand has a dry season for 4 months per
year, whereas Malaysia and Indonesia have
rain throughout the year. It is not suitable to
transplant the oil palm seedlings into the field
in the dry season, and so the unsold seedlings
will become over-year seedlings in the next
rainy season.

Over-year seedlings are interesting
to use for transplanting because they have a
higher stem diameter than normal seedlings,
which might reduce the level of destruction by
rats in the field. The lateral meristem develops
specifically in the first 3 years before the stem
elongation stage and vegetative growth, which
is important for the oil palm. Over-year seedlings
must be subjected to leaf and root (diamond
cut) cutting to protect the seedling from water
stress. Differences in seedling ages affect the
growth and yield of oil palm after transplanting.
Rethinam et al. (2000) found that younger
seedlings showed the highest trunk height and

diameter as well as leaf area (LA), while the
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highest reproductive rate was found in older
seedlings. Moreover, older seedlings had a
higher leaf production rate, produced leaves
earlier, and had heavier bunches with a higher
fresh fruit bunch (FFB) ratio in the first year of
harvesting (Corley and Tinker, 2003). Despite
this, there has not been much research on
over-year seedlings. The aim of this study was
to test the effects of seedling types (normal
and over-year seedling) on the growth
characteristics and yield in a large field of

commercial oil palm cultivars.

METHERIAL AND METHODS

Plant material: Commercial oil palm
seedlings (10-12 months old) from seven
different cultivars: four cultivars from a Thai
company (coded as Deli x AVROS-T, Deli
x Yangambi-T, Deli x LaMe-T, and Deli x
Tanzania-T) and three cultivars from a foreign
company (coded as Deli x Compact-F, Deli x
AVROS-F, and Deli x LaMe-F) were separated
into the two types of normal seedlings (11
months after emergence; MAE) and over-years
seedlings (22 MAE) with poly-bag unchanged
in the nursery. Oil palm seedlings were
transplanted to the field at a 9.0 x 9.0 x 9.0
m spacing in an equilateral triangle planting
in July-August 2013 at a plant density of 142
plants/ha at the Von Bundit Company Limited,
Ao Luek district, Krabi province. Over-year
seedlings were not fertilized in the dry season
and their leaves and roots were cut by the
diamond cut technique before transplanting
to the experimental field. The field experiment
was run for 66 months after transplanting
(MAT). Fertilizer and weed control were
managed following the Department of Agriculture

(Thailand) guideline during the period.

Vegetative data collection: Vegetative
growth traits were observed every 6-month-old,
including the frond production (FP), petiole cross
section (PCS), rachis length (RL), leaflet length
(LL), and leaflet width (LW). Measurements and
calculation of vegetative traits, the LA and leaf
area index (LAl), were made according to the
non-destructive methods suggested by Corley
and Breure (1988).

Leaf area: The 9" green mature leaf
(when the oil palm seedlings were at 18 and 24
MAT) and the 17" green mature leaf (when oil
palms were older than 24 MAT) were collected
and recorded. The number of leaflets (leaflet;
n), the leaf stalks on one-side and spines at the
base of the leaf stalk were recorded. The leaflet
measurement was performed on three leaflets on
each side of the leaf stalk (total six leaflets) and
then the LW and LL of each leaflet was recorded.
The LA, relative LA (RLA), LAI, and PCS were
derived using Egs. (1) — (4), respectively.

LA = RLA x 0.55 (1),
where LA is in cm?;
RLA=2nxb 2),

where n = leaflet amount on one-side of leaf
stalk, b = average (LW x LL);

LAl = AD/10000 3),
where: A = total LA and A = ag, (where: g = total
leaf number), D = palm per hectare;

PCS = width x depth (cm®) (4).

Reproductive (yield) data collection: The
oil palm yield starts to be harvested at the age
of 31 MAT, and the ripe oil palm bunches are
harvested every 15 days. The oil palm bunches
were recorded in terms of FFB and bunch
number (BNO), and the data were arranged
annually, starting from January to December

each year. The data were analyzed for the
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young mature phase, that is from the first to
the third year of harvesting starting in January
2016 and continuing to December 2018 (3 years).

Experimental design and data analysis:
Split plotin a randomized complete block design
with three replications was used. The main plot
was the two kinds of oil palm seedlings (normal
and over-year), while the subplot was the seven
different oil palm hybrids. Sixteen oil palm plants
(from 80 plants per subplot) were randomly
sampled for collecting the data. The total
number of experimental plants analyzed was
3,660 plants, located in 26 hectares of field
area. Analysis of variance (ANOVA) and
Duncan’s Multiple Range Test (DMRT) were

computed using the R statistical program.

RESULT AND DISCUSSION

1. Vegetative traits

At 60 MAT, all the measured
vegetative growth traits (i.e., FP, PCS, RL, LL,
LW, leaflet number (LN), HT, LA, LAI, and
diameter of palm trunk [DIAM]) showed no
significant difference between the normal and
over-year oil palm seedling (Tables 1 and 2).
Typically, mature oil palm seedlings that are
over 12 months old would experience more
impact from transplanting compared to
seedlings that are 10-12 months old. However,
in this experiment, the roots and leaves of
the over-year seedlings were pruned using a
diamond cut method to reduce water loss
after transplantation. This method is appropriate
because the growth of these seedlings is not
significantly different from normal seedlings. In
Malaysia and Indonesia, it is recommended to
use oil palm seedlings of between 10- to 12-
months old only to prevent post-transplanting

shock and to save time and costs in seedling

preparation (Rethinam et al., 2000). However,
both countries do not face the issue of
seedling dormancy due to their year-round
rainfall (no dry season), which allows
transplanting of oil palm seedlings throughout
the year without the need to wait for specific
seasons, in contrast to that in Thailand.

The FP and LN were not significantly
different in the seven oil palm varieties and
showed a similar frond productivity to the
experimental oil palm cultivar. The Deli x
Compact-F hybrid had the shortest PCS and
RL at 20.3 and 395 cm, respectively, while
the other hybrids had RL values that were
approximately 8-12% higher than Deli x
Compact-F (Table 1). The Deli Compact cultivar
is bred by the ASD company in Costa Rica and
has the distinct characteristics of short fronds
and a small canopy size, which allows a higher
planting density of oil palm trees. The Deli x
Compact-F hybrid is composed of genetic
material from the American oil palm species
(E. oleifera), which has smaller size compared
to the common oil palm species (E. guineensis)
(Barcelos et al., 2015). This allows oil palm
growers to use a narrower planting distance of
8.0 x 8.0 m to increase the number of palms
per hectare (175 palms per hectare), and so is
expected to increase the FFB yield by up to
27.3%.

The Deli x Yangambi-T hybrid showed
the highest values of four important leaf index
traits: RL (451 cm), LL (91.7 cm), LA (5.34 m?)
and LAl (5.19). These four indices are
correlated with the plant’s direct photosynthetic
capacity due to the presence of the large
LA and high LAI, which leads to high
photosynthetic rates. The Deli x Tanzania-T hybrid
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also had the highest RL and LW values at 461
cm and 4.43 cm, respectively, (Table 1). Both
the Deli x Yangambi-T and Deli x Tanzania-T

hybrids had good leaf characteristics, which

Table 1 Oil palm vegetative characteristics at 60 MAT

would likely impact on the quantity and size
of future oil palm bunches. The Deli x LaMe-F
hybrid showed the highest HT and DIAM values at
81.67 (cm) and 0.82 (m), respectively, (Table 2)

FP (number) PCS (cm?) RL (cm) LL (cm) LW (cm)
Cultivar
Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average

Deli x Compact-F ~ 26.5 265 265  205cde 20.0cde  20.3b 393 397 395b 85.8cd 83.2de 84.5¢ 4.41 4.36 4.39ab
Deli x AVROS-F 272 259 26.6 20.4cde  20.5cde  20.5b 442 469 455a 92.1ab  89.2abc  90.7ab  4.20 4.14 4.17bc
Deli x LaMe-F 276 26.1 26.9 18.9e 20.4cde 19.7b 439 437 438ab  81.8de  89.7abc  85.8bc  4.47 4.09 4.28abc
Deli x AVROS-T 28.3 275 279  213bcd 20.2cde  20.8ab 442 424 433ab  84.4de 78.2e 81.3c 4.18 4.18 4.18bc
DelixYangambi-T ~ 27.7 26.8 272 22.8ab 19.5de  21.1ab 454 448 451a 94.1a 89.3abc 91.7a 4.30 4.32 4.31abc
Deli x LaMe-T 274 256 26,5  20.5cde 20.5cde  20.5b 451 457 454a  87.5bcd  85.2cd  86.3bc  4.07 4.18 4.13¢c
Deli xTanzania-T ~ 27.3 263 26.8 23.9a 21.9bc 22.9a 449 473 461a 86.2cd 84.7cd 85.4c 4.30 4.56 4.43a

Average 274 26.4 212 20.45 4387 4437 87.42 85.63 4.28 4.26
Seedling kind (A) ns ns ns ns ns
CV (%) 11.36 7.10 7.01 2.86 8.77
Cultivar (B) ns * - = *
CV (%) 477 6.22 4.57 3.48 4.00
A'B ns - ns - ns

FP, frond production; PCS, petiole cross section; RL, rachis length; LL, leaflet length; LW, leaflet width; ns, not significant.

*, ** Significant differences at the p < 0.05 and p < 0.01 level, respectively. Means followed by a different letter within

the same column are significantly different (P < 0.05 by DMRT).

Table 2 Oil palm vegetative characteristics at 60 MAT

LN (number) HT (cm) LA (m?) LAl DIAM (m)
Cultivar
Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average

Deli x Compact-F 135 129 132 76.8b 75.5bc 76.16b 4.72 4.37 4.55b 4.47 4.13 4.30b 0.77b 0.76bc 0.77b
Deli x AVROS-F 143 134 138 73.9cd 69.3e 71.60d 5.47 5.20 5.34a 541 5.10 526a  0.74cd 0.70e 0.72d
Deli x LaMe-F 139 134 137 81.9a 81.4a 81.67a 5.01 4.27 4.64b 4.94 4.06 450ab  0.82a 0.81a 0.82a
Deli x AVROS-T 143 133 138 74.7bc 71.9d 73.31cd  5.06 4.53 4.80ab 4.83 4.34 4.59ab  0.75bc 0.72d 0.73cd
DelixYangambi-T 144 136 140 75.6bc 75.6bc  75.64bc  5.73 4.95 5.34a 5.68 4.70 519a 0.76bc  0.76bc 0.76bc
Deli x LaMe-T 143 134 139 75.1bc 753bc  75.21bc  5.07 4.76 4.92ab 4.48 4.44 446ab 0.75bc  0.75bc 0.75bc
Deli xTanzania-T 137 132 135 74.8bc 77.1b 75.94b 4.96 4.95 4.96ab 477 4.85 4.81ab  0.75bc 0.77b 0.76b

Average 141 133 76.1 75.2 5.15 4.72 4.94 4.52 0.76 0.75
Seedling kind (A) ns ns ns ns ns
CV (%) 4.99 2.10 17.29 17.60 2.35
Cultivar (B) ns e * = *
CV (%) 3.83 1.91 8.79 9.64 2.00
A'B ns * ns ns *

LN, leaflet number; HT, palm height; LA, leaf area; LA, leaf area index; DIAM, diameter of palm trunk. *, ** Significant

differences at the p < 0.05 and p < 0.01 level, respectively. Means followed by a different letter within the same column

are significantly different (P < 0.05 by DMRT).
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2. Yield production

Oil palm bunches were collected
during the period of 31 to 66 MAT, which spans
a total of 3 years. There were no significant
differences in the FFB yields between the
normal seedlings and over-year seedlings in the
first year, second year and the cumulative yield
over the 3-year period. However, in the third year,
the normal seedlings had a significantly higher
FFB yield compared to the over-year seedlings,
with yields of 163 and 145 kg/palm, respectively,
(Table 3).

For the different oil palm cultivars, the
Deli x AVROS-T hybrid had the highest FFB
yield in the first year of harvesting at 33.5 kg/
palm, while the Deli x Yangambi-T and Deli x
Tanzania-T hybrids had the highest FFB yield
in the second year at 118 and 117 kg/palm,
respectively. Lastly, the Deli x Tanzania-T
cultivar had the highest FFB yield in the third
year at 180 kg/palm. For the accumulated
3-years yield, the Deli x Yangambi-T and Deli x
Tanzania-T hybrids had the highest FFB yields
at 326 and 330 kg/palm, respectively, whereas
the Deli x Compact-F and Deli x LaMe-F hybrids
had the lowest FFB yields throughout the
experiment with, for example, 137 and 128 kg/
palm, respectively, in the third year (Table 3). Note
that the Deli x Compact-F hybrid has a smaller
canopy size compared to the other oil palm
hybrids. The FFB yield of this hybrid will
increase by 27.3% if it is transplanted at a
spacing of 8.0 x 8.0 x 8.0 m.

The normal seedlings of the Deli x
AVROS-F, Deli x Yangambi-T and Deli x
Tanzania-T hybrid cultivars had FFB vyields in
the third year of harvesting of 168 kg/palm, 190
kg/palm, and 193 kg/palm, respectively. These
values are higher than the SIRIM standard

yield of 160 kg/palm (Rajanaidu et al., 2013). Oil
palm trees typically reach full FFB production
capacity when they are around 7 years old.
However, in this experiment, the oil palm trees
were only 5 years old after transplantation. Thus,
the selected oil palm cultivars tested in this
study are hybrid combinations with a high
potential for yielding significant FFB production
in the southern region of Thailand.

There was no significant difference in
the BNO between the normal seedlings and
over-year seedlings throughout the
experimental period. For the different oil palm
varieties, there were no significant differences
in the BNO among the cultivars in the third year
of harvesting (Table 4). However, when com-
bining the harvest yields over the three-year
period, it was found that the Deli x LaMe-F, Deli
x Yangambi-T, and Deli x Tanzania-T hybrids
had the highest BNOs, which were statistically
significant, at 51.2, 51.9 and 51.4 bunches per
palm, respectively, (Table 4). These hybrids
tend to have a higher sex ratio compared to
others. In oil palm trees, only one inflorescence
develops per frond axil, which can either be a
male or female inflorescence depending on the
genetics and environmental factors, such as
temperature, sunlight, water, soil moisture, and
the quantity of essential nutrients (Agusta et al.,
2020). Therefore, oil palm breeding companies
will selectively choose male and female parent
palms with high sex ratios to produce hybrid
seedlings with higher sex ratios according to the
genetics of the parents. If the hybrid seedlings
have a higher sex ratio, the number of bunches
per palm will also increase accordingly. In
addition to genetics, environmental factors, such
as temperature, sunlight, water, soil moisture

and the quantity of essential nutrients required
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by oil palm trees, also influence the sex ratio. All
of these factors contribute to the sex ratio in oil
palm trees.

The Deli x Yangambi-T and Deli x
Tanzania-T hybrids that had the highest
accumulated FFB over the 3 years evaluated
are oil palm cultivars that were bred and
developed by Thai agencies. Their parental oil
palm trees, grown in Thailand (Surat Thani and
Krabi provinces) for generations and likely to
have undergone some adaptation to the local

environment, have the potential to yield higher

BNOs compared to the imported oil palm
cultivars. The reason behind this could be
attributed to the fact that the parental oil palm
trees have adapted to the country's geography
and climate, and pass on their genetic traits to
the offspring. As a result, oil palm seedlings
derived from parental varieties grown in the
local region exhibit better growth and have the
potential for higher yields compared to imported
oil palm seedlings. This aligns with findings
reported in other plant species (Beaton et al.,
1990; Tabatabaei et al., 2012).

Table 3 Oil palm FFB weight (kg/palm) in the first to third year of harvesting (31-66 MAT)

1* year 2" year 3% year Accumulate 3 years
Cultivar
Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average

Deli x Compact-F 16.8 194 18.1c  87.7cde  83.4de 85.5b 150 125 137¢c 255 227 2412¢
Deli x AVROS-F 315 19.3 25.4abc  89.9de 84.3de 87.1b 168 145 156abc 289 249 269bc
Deli x LaMe-F 24.0 13.4 18.7bc 79.8e 98.7b-e 89.3b 135 121 128c 239 233 236¢
Deli x AVROS-T 37.9 29.1 33.5a  107bcd  107bcd 107ab 151 158 155abc 297 295 296ab
DelixYangambi-T 30.4 31.5 30.9abc  118ab 119ab 118a 190 162 176ab 338 313 326a
Deli x LaMe-T 323 22.7 27.5abc  113abc  91.9cde 103ab 153 134 144bc 299 249 274bc
Deli xTanzania-T 3741 27.4 32.2ab 135a 99.2b-e 117a 193 167 180a 365 294 330a

Average 30.0 233 104 97.7 163A 145B 297 266
Seedling kind (A) ns ns * ns
CV (%) 101.89 45.74 8.44 28.6
Cultivar (B) * * > **
CV (%) 29.01 13.34 13.29 10.26
A*B ns * ns ns

* ** Significant differences at the p < 0.05 and p < 0.01 level, respectively. Means followed by a different letter within
the same column are significantly different (P < 0.05 by DMRT).

Means with a different capital letter in the same row (seedling kind) are significantly different (P < 0.05 by DMRT).

Table 4 Oil palm FFB number (number) in the first to third year of harvesting (31-66 MAT)

nd

rd

1% year 2" year 3" year Accumulate 3 years
Hybrid

Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average
Deli x Compact-F 8.23 9.25 8.74 19.1c-f 16.9def 17.9bc 16.0 14.7 15.4 43.3 40.8 42.1¢
Deli x AVROS-F 12.5 7.59 10.0 15.9f 16.8ef 16.4c 17.7 16.0 16.8 46.1 40.8 43.5bc
Deli x LaMe-F 161 8.45 1.8 20.6a-e 24.5a 22.5a 17.6 16.1 16.9 53.4 48.9 51.2a
Deli x AVROS-T 13.7 104 12.0 17.6def 20.8a-d  19.2abc 16.9 18.2 17.6 48.3 51.3 49.8ab
DelixYangambi-T 124 1.1 1.7 19.2c-f 23.3ab 21.2ab 18.5 17.6 18.1 50.1 53.9 51.9a
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Table 4 (continued).

1*year 2" year 3% year Accumulate 3 years
Cultivar
Normal Over-year Average Normal Over-year Average Normal Over-year Average Normal Over-year Average
Deli x LaMe-T 14.8 9.41 121 21.9abc  19.9b-f 20.9ab 18.1 16.7 17.4 54.9 46.2 50.6ab
Deli xTanzania-T 13.3 10.2 1.7 21.7abc  19.6b-f 20.6ab 18.9 18.6 18.7 53.9 48.7 51.4a
Average 12.9 9.48 19.4 20.2 17.7 16.8 50.0 47.3
Seedling kind (A) ns ns ns ns
CV (%) 115.44 32.67 21.47 37.24
Cultivar (B) ns ns
CV (%) 25.58 10.53 1213 8.86
A'B ns ns ns

*, ** Significant differences at the p < 0.05 and p < 0.01 level, respectively. Means followed by a different letter within

the same column are significantly different (P < 0.05 by DMRT).

.CONCLUSION

In summary, this study proposed
investigate the performance of normal and
over-year seedling of 7 commercial oil palm
cultivars in southern part of Thailand. At60 MAT,
all the measured vegetative growth traits such
as frond production (FP), petiole cross section
(PCS), rachis length (RL), leaflet length (LL),
leaflet width (LW), leaflet number (LN), leaf
area (LA) and leaf area index (LAI) showed no
significant difference between the normal and
over-year seedlings. There was no significant
difference in the FFB yield between normal
seedlings and over-year seedlings in the first
year, second year, and the cumulative yield over
the 3-year period. However, in the third year of
harvesting, normal seedlings had a significantly
higher FFB yield than over-year seedlings. Thus,
the normal oil palm seedlings had a higher
yield performance than the over-year oil palm
seedlings at 5 years after transplantation. The
two hybrid oil palm cultivars developed and
cultivated by agencies in Thailand (Deli x
Yangambi-T, and Deli x Tanzania-T) have the
potential to yield a high bunch production

comparable to the imported cultivars. Improved

genetically modified oil palm cultivars developed
in Thailand have shown better potential in leaf
growth, yield production, and yield components

compared to imported oil palm cultivars.
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INTRODUCTION

Oil palm (Elaeis quineensis (Jacq))
is a significantly economic plant for use as an
alternative energy. Originally, it was a native plant
in west and southwest Africa, then expanded
to Indonesia in Asia by the Portuguese in 1848
(Corley and Tinker, 2003). Found in Thailand, oil
palm has firstly cultivated in Satoon and Krabi
provinces since 1968. Oil palm cultivation has
continuously expanded in southern of Thailand
due to the appropriate climatic regions. Oil
palm needs lots of water and moisture at every
growing step. Individual crops have differently
adapted in their biodiversity impacts, depending
on how and where they are cultivated (Beaton
et al., 1990; Tabatabaei et al., 2012). Research
and development in oil palm breeding are
realized to improve oil palm cultivars which
are high yields and adaptable to Thailand’s
environment. Consequently, the growers stand
to benefit from reducing import supply costs.
The most commercial cultivar is the Tenera
form, which produces fruit with a higher oil
content (Rival and Levang, 2014). The high

yield of oil palm is the most interesting for using
alternative energy. One of the major attentions is
biodiesel from palm oil. Thailand ranks the 3 in
the world of palm oil producers after Indonesia
and Malaysia. It accounts for only 3.9% of
global production, which has little influence
on global palm oil prices. Accordingly, Thai
government has promoted the cultivation of
oil palms for renewable energy. Besides, Thai
government policy has launched the Alternative
Energy Development Plan: AEDP 2012-2021
to the expansion of oil palm planting areas,
improve productivity, and increase the oil yield
of fresh fruit bunches. The palm oil board has
approved the strategy of oil palm and palm
oil reformation for 20 years (2017-2037) with
productivity improvement and increasing oil
yield of fresh fruit bunches per unit.

In Thailand, seedlings of oil palm
are divided into 2 types which are a normal
seedling (10-12 months) and an over-year
seedling (22 months). The over-year seedling
has a higher stem diameter than the normal

seedling. It generally has been used in
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transplanting because it could be saved from
rat destruction in the field. In terms of oil palm
plantation investment, seedling is a major cost
structure, whereas differentiation of seedling
material affected the return on investment and
profit, which are measured by the investment
model as benefit-cost ratio (BCR), net present
value (NPV), internal rate of return (IRR)
and break-even point as well. (Sugden and
Williams, 1978; Brent, 1998; Svatova et al.,
2015). Consequently, this study aimed to
compare the financial analysis of normal and
over-year seedling types in 7 commercial oil

palm cultivars.

MATHERIAL AND METHODS

Qil palm plantation

This study was conducted at Von
Bundit Company Limited Partnership, AoLuk
district, Krabi province. The plant material of
oil palm was separated into 2 types of oil palm
seedlings: normal seedlings (11-12 months
after emergence: MAE) and over-year
seedlings (22 MAE). The seven commercial oil
palm seedling cultivars consisted of 3 hybrids
from foreign countries, namely Deli xCompact-F,
DelixAVROS-F, Delix LaMe-F and 4 hybrids
from Thai private companies or Thai government,
namely DelixAVROS-T, DelixYangambi-T,
DelixLaMe-T and DelixTanzania-T. The over-year
seedling was abstained from fertilizer in the dry
season and leaves and roots were cut by the
diamond cut technique before transplanting to
the field. Both seedling types were transplanted
to the field with 9x9x9 m spacing in an
equilateral triangle planting with a plant density
of around 22 plants per rai. Moreover, the split
plot in the randomized complete block design

(RCBD) was used with the main plot (control)

of both seedling types, normal seedling
and over-year seedling, and similarly prepared
in subplots were 7 commercial oil palm cultivars
with 3 replications per treatment. Yield
harvesting recordings on an individual palm
basis were taken for a 12-month period,
between January and December each year as
fresh fruit bunch weight and fresh fruit bunch
number. The yield data were analyzed for the
young mature phase, which was from the 3" to
the 5" year of production.

Investment financial analysis

Financial analysis used full production
costs for 2 types of seedlings, which included
costs of personnel, resources, land preparation
and administrative. The cost analysis was
based on the distribution and the cost
calculation by activity. The costs of production
were capital and recurrent costs, including
labor and material costs. Assessing the
investment financials of normal and over-year
seedlings was necessary to determine the
financial statement of cash-flow, which might
be acquired as income or expense. Then,
following the determination of net cash flow,
was the balance of net income and expenditure,
which was discounted yearly over 20 years.

This study used financial indicators,
including net present value, benefit-cost ratio,
internal rate of return, and pay-back period
(Gittinger, 1986), as follows:

1) net present value (NPV)

The net present value is used to
determine the overall financial performance
of the project (Sugden and Williams,1978;
Brent, 1998). The net present value of the
project is calculated and derived from the total

discounted income and costs. The net present
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value of a system over a time period is derived
using Equation 1, where cash flow (CF) is
specified for each year (r) over a time horizon
of R (years), and i is the discount rate with a
positive value of NPV for an acceptable

project.

npy= YR

r=0 (14i) (Equation 1).

The NPV analysis was estimat-
ed for a 20-year time frame. There are 3 criteria
for NPV analysis as follows;

NPV > 0, meaning that the project is
feasible to run,

NPV = 0, meaning that the benefit is
equal to the cost,

NPV < 0, meaning that the project is not
feasible to run.

The cash flow was determined as
the revenue (R) minus capital costs (C) minus

recurrent costs (7) (Equation 2):

CF = R-(C+T). (Equation 2)

2) Benefit-cost return (BCR)

is the relationship between the
summary of present value investment and
the present value of all costs of the oil palm
production project that is calculated from the
total discounted income and costs portion
andderived using Equation 3, where cash-flows
(CF) are specified for each year (r) over a time
horizon of R (years) and i is the discount rate
with the initial investment of the current
project. If the BCR is greater than 1, it means
that the project is acceptable because it is
expected to generate a positive net present
value. If the BCRis less than 1, it means that the

project is not acceptable.

BCR= Yiizq a +lf) (Equation 3).
The cash-flow is determined as the
revenue (R) divided by capital costs (C) minus

recurrent costs (T) (Equation 4):

CF = R-(C+T). (Equation 4)

3) Internal rate of return (IRR)

The internal rate of return (IRR)
compares the amounts of benefit and cost.
IRR is the value of the discount rate at which
the present value of expected investment
returns equaled the present value of
investment expenditure. It is interested in the
income expected from the investment plan.
This breakthrough discount rate makes the
value of cash outflows equal to the value of cash
inflows. It is calculated using Equation 5, where:
time (r), cash flow (CF), internal rate of return
(IRR), net present value (NPV) (Svatova et al.,
2015);

NPY= YR a +1r)r (Equation 5).

IRR estimation relied on the same
formula as NPV equation. There are 3 criteria for
IRR analysis:

IRR > discount rate, meaning that the
project is feasible to run

IRR = discount rate, meaning that the
benefit is equal to the cost

IRR < discount rate, meaning that the
project is not feasible to run.

4) Payback Period

It is the time at revenue for recouping
the initial amount invested in a project or
investment. The benefit of oil palm products
having rapid payback was presented with a

comparison of normal and over-year seedlings
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with 7 commercial oil palm cultivars. The
formula for the payback period relied on the
initial investment and annual cash flow. The
annual cashflow was the difference between
benefit and cost for each period. However,
the payback period does not include the time
value of money in the estimation.

Nonetheless, the limitation of project
analysis on oil palm investment is necessary to
predict given its assumption that, for 20 years
of project life, the discounted rate as the loan
interest rate is 7%, and the project started the
first year as an investment cost with the land
preparation, plantation cost, seeding cost, and
infrastructure cost. In the 2"°-20" following year,
mostly maintenance costs are labor costs, farm
input costs, etc., whereas the return or benefit on
oil palm production can be collected since yield
cultivation in the 620" following year.

Data collection

Data were collected during the 5 years
of oil palm transplanting in the field. Data related
to quantities and costs of all inputs and outputs
of the establishment, maintenance, production,
harvesting, and sales. The further estimated
amounts of inputs and outputs were estimated
from the yield of the good oil palm cultivar with
an appropriate planting, which generated a
yield potential prediction equation to forecast
the cost and revenue calculation since
the 6"-20" years. A spreadsheet model,
developed in the Microsoft Excel 365 version,
was found to be an appropriate method of
summarizing the data, and therefore it was
necessary to specify basic criteria: The
computation unit was one rai of plantation, the
main time scale was one year, and recognize
the impact of discounting the time value of

money.

The area of the experiment was 288
rai. The typical life cycle of the oil palm
production chain was supposed in 20 years.
The costs of field replanting and seedling
costs were summarized only in the 1% year. The
main costs in each operation related to labor,
machinery, and input materials. Labor costs
were expressed in person-quantity of harvest
and person-month. The wage of harvesting
labor was 600 baht per ton, or 0.6 baht per
kg of fresh fruit bunches harvested, and the
labor cost of the manager position was 15,000
baht per month. The value of indicators in the
financial analysis was compared to the effects
of the different costs and selling prices of fresh
fruit bunches. The price of a fresh fruit bunch
varied with factors such as product availability
and market demand. The market price for
selling the FFB used in this study was 3-4 baht
per kg when it was used to conduct this study
in 2013-2017.

RESULTS AND DISCUSSION

The study focused on the financial
analysis of a 20-year project of oil palm
production with 7 different cultivars. At the
experiment field, the yield data were collected
for each cultivar starting in the 3 -5" vyear,
then forecasted for the 6" — 20" as a modeling
assumption. First, the information on
experimental oil palm seedling prices, both
normal and over-year seedling, is shown in
(Table 1) as an investment cost that differed
pbased on their cultivars. The comparison
between normal and over-year seedling
indicated the over-year seeding for all cultivars
was higher than normal seeding, and the Deli x

Compact-F cultivar had the highest price.
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Table 1 Investment cost of experimental oil palm seedling

Prices’ (baht per unit)

Cultivars

Normal seedling

Over-year seedling

Deli x Compact-F
Deli x AVROS-F
Deli x LaMe-F

Deli x AVROS-T
Deli x Yangambi-T
Deli x LaMe-T

Deli x Tanzania-T

111.37 123.37

66 78.00
64.17 76.17
76.62 88.62
66.72 78.72
77.67 89.67
72.9 84.90

Note: 'average price for investment cost

The data shown in (Table 2), is the term
of benefit, which was the value of the harvested
yield and its selling price. The production data
started in the 3™ to 20" years due to it could
not be harvested since the 1* and 2™ years.
However, the project assumption given with
their yield would increase in early year to 8"
and 9" year having the highest yield, but
slightly drop for the later year (10"-20" year).
Comparing the yield of normal and over-year
seedling, most normal seedling cultivars offered
a yield greater than over-year seedling, except
the Deli x AVROS-T cultivar. Additionally, Deli x
Tanzania-T and Deli x Yangambi-T cultivars had
high values over 20,000 baht per rai, whereas
the lowest value was Deli x LaMe-F cultivar
(14,592 and 13,079 baht per rai in normal and
over-year seedling, respectively). The benefit
and cost data shown in (Table 3) as the cash
flow on a 20-year project pointed out that the
1°-5" year data collected from experimental
fields then estimated the data in the 6"-20"
year with the same amount of the 5" year as
the assumption on experimental oil palm
production that fixed the average cost of land

preparation, investment cost, labor cost, input

cost and maintenance cost but differed for
seedling cost (Table 1) and selling value
correlated with their harvesting yield in each
cultivar (Table 2). Estimated at the 7%
discounted rate on the financial analysis model,
the results indicated all oil palm production
with normal and over year seedling of the 7
cultivars were profitable in every financial
indicator: NPV, BCR, IRR, and also had a good
return on pay-back period.

Considering the financial indicator: net
present value (NPV), the difference between the
total present value of net cash flows, it showed
a positive value in every oil palm plantation in
the 20-year project, where the normal seedling
had a positive NPV value and tended to be
higher than the over-year seedling in the
majority of cultivars. The highest NPV value
was the Deli x Tanzania-T combination at 62,706
and 44,542 baht and the minimum value was
the Deli x LaMe-F combination at 23,503 and
14,864 baht. Furthermore, BCR was the ratio
between the net present value of cash flow, and
the result confirmed the acceptable projects
for most of the oil palm experiments with BCR

values greater than 1. The Deli x Tanzania-T
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cultivar had the maximum values of normal and
over-year seedling of 1.70 and 1.52, whereas
the Deli x LaMe-F cultivar had the lowest
values of normal and over-year seedling of 1.29
and 1.18, respectively. Furthermore, the internal
rate of return (IRR) was an annual rate of return
calculated as a discount rate at the net present
value (NPV) of the investment, which was zero
or referred to as the discount rate at 7%. From
the analyzed results, it was found that normal
palm oil seedling had an IRR value higher than
over-year seedling in most oil palm cultivars,
the Deli x Tanzania-T palm had the highest IRR
value at 27.61% and 22.49% in normal and
over-year seedling, respectively; nevertheless,
the Deli x LaMe-F species had the lowest value
at 16.60% and 13.60%, respectively. On the
payback period (PB) indicator, the finding
suggested that the oil palm project on the
experimental field was worthy of investment
because normal seedling could return quick-
er than over-year seedling for most cultivars.
The Deli x Tanzania-T cultivar had the best PB
values for normal and over-year seedling at
0.83 and 1.11, respectively. Alternatively,
the Deli x AVROS-T cultivar figured out the
opposite result with the normal seedling was
worse than the over-year seedling in every
indicator. See the similarly related study of
Suthijit et al. (2020), who analyzed the

financial analysis of smallholder oil palm

production in unsuitable areas of Surat Thani
Province, Thailand, over 25 years and applied
a 7% discount rate. A positive NPV of
71,215.17 baht, an IRR of 38.72 % and a BCR
of 2.25. pointed out that the oil palm cultivation
in unsuitable areas was a worthwhile
investment or profitable in all indicators.
Likewise, Anuraksakornkul et al. (2016) studied
on financial investment in medium to large-scale
oil palm plantations in Chon Buri province in
2013 over a period of 25 years with 15 farm
sizes. The financial indicators (NPV, IRR and
BCR) with the discount rate (loan interest rate)
of 4%, showed that the investment in oil palm
was profitable as the NPV was 74,547.78 baht
per rai, the BCR was 3.52, and the IRR was
29.67%, in the non-suitable areas. Moreover,
the study of Svatonova et al. (2015) on the
financial profitability and sensitivity analysis of
palm oil plantations in Indonesia figured that
the oil palm investment in 8,000 ha for 25 years
with the default discount rate (10%) was very
profitable with a NPV of USD 10,670, a ROI
of 73.50%, an IRR of 14.83%, and a payback
period of 6.75 years. Additionally, Nwawe et al.
(2015) researched the economic assessment
of oil palm projects in Nigeria, and the results
confirmed that the NPV was positive, the IRR
was 33%, and the BCR was 1.06 at a 32%

interest rate.
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Table 3 Cash flow on experimental oil palm production for 20 years project

Year
Cost-Benefit Items 4 oo - 4" " PR
Cost Land preparation 4,500 153 76 0 311 0
Investment cost 611 583 577 588 588 588
(machine/instrument)
Seedling cost® See table 1
Labor cost (wages) 3,370 3,370 3,370 3,370 3,370 3,370
Input cost (chemical) 690 1,033 1,745 1,134 1,736 1,736
Maintenance cost (utility support) 83 83 83 83 83 83
Benefit Selling Values® (yield) See table 2

Note: ' estimated the value data in 6" — 20" year with the same amount as the assumption on experimental oil palm

production that fix the average cost of land preparation, investment cost, labor cost, input cost and maintenance cost,

? seedling cost (table 1)

® selling values up to their harvesting yield (table 2).

Table 4 Financial analysis index of the experimental oil palm (cultivar and seedling type) for 20 years

Financial analysis 20 years Index

Net Present Value:

Internal Rate of Return:

Benefit Cost Ratio: Pay-back Period

Crosses NPV (> 0 Baht) IRR (>7%) BCR (>1)

Normal Over-year Normal Over-year Normal Over-year Normal Over-year

seedling seedling seedling seedling seedling seedling seedling seedling
Deli x Compact-F 30,411 14,962 17.93 13.16 1.37 1.18 1.54 2.42
Deli x AVROS-F 44,926 29,836 22.84 18.35 1.53 1.36 1.05 1.45
Deli x LaMe-F 23,503 14,864 16.60 13.6 1.29 1.18 1.66 2.23
Deli x AVROS-T 35,600 39,260 20.69 21.28 1.42 1.46 1.3 1.24
Deli x Yangambi-T 60,005 40,229 26.67 21.7 1.68 1.47 0.84 1.18
Deli x LaMe-T 36,748 24,976 20.94 17.23 1.44 1.3 1.28 1.73
Deli x Tanzania-T 62,706 44,542 27.61 22.49 1.7 1.52 0.83 1.11

Note: estimated the discounted rate at 7%

CONCLUSIONS
In summary, this study proposed
that the long-term investment performance of
oil palm cultivation based on NPV, IRR, BCR
and Payback Period were common indicators.
The recommended finding was that normal
seedling was the better choice than over-year

seedling for plantation investment and the best

choice was the Deli x Tanzania-T cultivar with
the highest profit value and shortest return time
over the others. For suggestions, the farmers or
smallholders had a variety of hybrids for usage,
while they had limited knowledge of the
aspects of compatibility between the investment
performance of each seedling type and hybrid.

The conclusion and the finding also helped
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sustain farming practices. Further research
should be expanded to include an investment
model for forecasting investment performance
on oil palm, which will aid farmers in making

investment decisions based on indicators.
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Abstract: The objective of this research was to explore an energy-saving method to store hot-chili seed
without using a cold storage room by using ultra-dry seed moisture and Iow—O2 storage atmosphere.
The 4 x 2 factorial in a completely randomized design with 4 replications was used. Factor A consisted
of 4 seed moisture content (SMC) levels namely, 2, 4, 6 and 8% and factor B consisted of 2 storage
oxygen concentrations namely, 10 and 21%. Hot-chili seeds cv. TVRC 365 from the Tropical Vegetable
Research Center, Kasetsart University with initial germination percentage of 96.5% and seed moisture
of 8% fresh weight basis (FWB) were subjected to ultra-drying by using saturated salt solutions to
lower seed moisture to desirable levels prior to placing inside air-tight jars filled with air containing
10% and 21% O2 and stored in a cooler cabinet controlled temperature at 25 °C for 10 months. The
results revealed that after 10 months in storage, the highest laboratory germination, greenhouse
germination, and germination after a controlled deterioration test, superoxide dismutase (SOD) and
catalase (CAT) enzyme activities and lowest membrane electrolyte leakage, malondialdehyde and
hydrogen peroxide contents was found in the hot-chili seed with 2% SMC stored under 21% O2
atmosphere while under 10% O2 atmosphere, it was found in hot-chili seed with 4% SMC. These

results suggest an economic potential to store hot-chili seed at ambient temperature of 25 °C.

Keywords: storability, vigor, lipid peroxidation, membrane degradation
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M6021= 6%SMC, 21% OZ; M4021= 4%SMC, 21% Oz; M2021= 2%SMC, 21% OZ; M8010= 8%SMC, 10% OZ;
MBO10= 6%SMC, 10% O ; M4010= 4%SMC, 10% O ; M2010= 2%SMC, 10% OZ),
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Table 1 Laboratory germination, greenhouse germination and germination after CD test of hot-chili seeds cv. TVRC 365

with ultra-low moisture contents (8%, 6%, 4% and 2%), stored under 10% and 21% O2 atmosphere at 25°C for 10 months

Treatment factors Laboratory Greenhouse Germination
No. Factor A Factor B germination germination after CD test
Seed moistures 0, concentrations (%) (%) (%)
(%) (%)
1 2 21 93 ab' 89 ab’ 9 a'
2 4 91b 84 c 86 b
3 6 85¢c 82¢c 79¢c
4 8 78d 75d 74d
5 2 10 94 a 91a 92 a
6 4 93 ab 90 a 91a
7 6 91b 87 b 90 a
8 8 87¢c 84 c 84 b
p -value <0.001 <0.001 <0.001
CV (%) 1.75 1.85 1.75

“* highly significant difference, 'means within a column followed by common letters are not significantly different by

DMRT at p-value < 0.5
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Table 2 Electrolyte leakage of hot-chili seeds cv. TVRC 365 with ultra-low moisture contents (8%, 6%, 4% and 2%), stored

under 10% and 21% O2 atmosphere at 25°C for 10 months

Treatment factors

Electrolyte Malondialdehyde HZO2 content

No. Factor A Factor B leakage (nmol/ml) (nmol/g fw)
Seed moistures O2 concentrations (ps/cm)
(%) (%)
1 2 21 6.92d' 9.05¢' 0.067 ¢
2 4 7.19c 12.34 ¢ 0.064 d
3 6 8.32b 12.98 b 0.074 b
4 8 9.45a 17.39 a 0.084 a
5 2 10 7.08c 10.03d 0.049 e
6 4 6.77 e 8.05f 0.046 e
7 6 6.89 de 9.19e 0.064 cd
8 8 717¢c 12.03 ¢ 0.073 b
p -value <0.001 <0.001 <0.001
CV (%) 1.09 2.53 2.97

* *highly significant difference, 'means within a column followed by common letters are not significantly different by
DMRT at p-value < 0.5

Table 3 SOD and CAT activities found in hot-chili seeds cv. TVRC 365 with ultra-low moisture contents (8%, 6%, 4% and

2%), stored under 10% and 21% O2 atmosphere after 10 months in storage at 25°C

Treatment factors SOD activity Catalase activity
No. Factor A Factor B (units/mg protein) (units/mg protein)
Seed moistures O2 concentrations
(%) (%)
1 2 21 33.08 ¢ 20 b’
2 4 32.15¢ 17.99 ¢
3 6 2445 ¢ 11d
4 8 18.39 f 6.05€e
5 2 10 35.6 b 21.96 a
6 4 39.54 a 22.01a
7 6 33.56 ¢ 20.19b
8 8 29.46 d 18.08 ¢
p -value <0.001 <0.001
CV (%) 4.51 4.89

* *highly significant difference, 'means within a column followed by common letters are not significantly different by
DMRT at p-value < 0.5
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Abstract: This study aimed to use natural planting material as growing media as a guideline for
developing other types of natural planting media and as an alternative for people who want to grow
plants using natural planting material. The experimental design was CRD with 5 treatments, Mixed
Waste (Mixed Waste consists of Cerbera odollam fruit, organic fertilizer and diammonium phosphate)
with soil ratio of 100:0, 75:25, 50:50, 25:75 and 0:100 by weight. The water convolvulus was planted
for testing. The results of this research showed that plant height, the number of leaves and chlorophyll
value of all treatments using Mixed Waste and Mixed Waste with soil were different but higher than
those of the soil. In terms of the yield, it was found that using of Mixed Waste gave significantly the

highest fresh weight and dry weight compared to the soil which were 24.42 g and 7.88 g, respectively.

Keywords: growing media, Cebera odollam fruit, water convolvulus

unAmtie: TmAstERTansrasiieihianannasuaAnn diluTandqnitedusnmelunsiandas
Ugnivldannsssuafaiingur Lmvmmﬂumma@ﬂmm‘umnmmma‘ﬂ@nwenimﬂ‘lfmmmﬂ@nmnﬁﬁwmm
INURLMTARBILLL CRD Usznaudan 5 ganiavaaes léur Sanuanannuasudainfidsznaudas
wamuidlondy yada feaunid uazlouenluiloamaamn (Mixed Waste) saurfunu 8 100:0, 75:25,
50150, 25:75 waz 01100 Inenfronin FHNKALINgNMAREL ANnuAMIMARes WL MNgANINARETE]
n3'ld Mixed Waste uazld Mixed Waste sanfiuauganaliEinsauinisasoiinindiuaniugs aauou
lu uazAnaelsilagiianuuansaiuusgandinisldfuiiesediabion lushunanan wudinsld Mied
Waste iigseshaidenihminasuaziwminuigeiiga WenReuieuiunsldauiiesetiaienlngd
AWINAL 24.42 NN UAY 7.88 NFN ANNATAL

Adnany: Janidgn, gnaiudaun, dntau

q

" puzmalulaginisinems unanendamalulaggaeaadoyyd a.0yuend 12130
" Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Pathum Thani 12130, Thailand.
Corresponding author: Teerayut_k@rmutt.ac.th



88

ANNANAASNHATUWASNITAANIS 7 (2) : 87-92 (2567)

AN

= H A A i o
Audain vranuidanzia NTaa1dny
Suicide tree, Pong-pong YR Othalanga
Ta3nuNA14RT. Cerbera odollam Anatjlu
T o Aa o a a
wWABg UL NNuazAuny Jtunilaludusy
AUTINNAaUlAT99AY WANNINTEANWUGFIUS
UsznArIAINT HANEI0AULsENI0L 5-15
val a QI/ =3 o
was Ugnlanlufuiall deuuasunnindu
wanysiutalmgs idesnsnisquanan sinwuau
AINLFENN authreey Thilsan uay
Ynaaunn mﬂmmmu‘lumﬂﬂmmﬂ@ﬂL‘W@
UsEAUANNAIEAINANILTFNG HaueTisas
ansuiunesnnuseawaniuune wialudag
lnatianie wanandigaiaddaduayulng

= ° o A o P
mgﬂmuwaﬂmL‘W@mm@m%‘lumqmmwmﬂm

W NAREN YiTeanTIzdUNARNNE (Rajeev, 2007)
wazldiniaingnaudaunldnissinunisinems
TagnInN1sannaanuLludsnIanLNas (Sarah,

2015) luilaqiiuuaassfuiauiinisiiunld

Uselamiraudrades uaznadoulunigniaes
falflinelmAnuszlond nauiunsdawinnis
wansnilusiugenluivinlidsnauazeaenly
NINNAR FABAALENATN AR ATINWINEWLILTY
FamwgiiufauuAnlunishuauiesiiu
Lﬂﬂ‘j’m’lﬂ/wu’]Lﬂu'ﬁ/@&lﬂ@jﬂLﬁ'ﬂLﬂuWNLa@ﬂMﬁ\‘i
dviunsUgnimuunfittuiianfuas4lunng
Ugnfiminemsuuniludles Snvanauiediuda
ﬁﬁ&uﬁqLﬂi&%mﬁiﬁmnmm%ﬁﬁﬂmmuu"ﬁﬁm
LLZ\]v@Nu"Iﬂ@’]ﬂﬂ@\‘iﬂﬂ']@ﬂﬂ@ﬂ"ﬁuﬂﬂuj LAZEIA
dadunaifiuyarlsiiusansssumingndaes
vﬁvﬂmgﬂu’m@umiﬁi‘lﬂmmﬂa:‘lﬁmuaﬂmﬂ

@ﬂniml.mwaﬁms

mm@mmﬂmmﬂ’mﬁmymﬂiui@ﬂ
nsinens wnangsumaluladsnanenainyys
UIUAALIALATUIA 2 NAANAT URIAINTTULUN
= ¥ 4 a P o wa
nafuidauaszidaaudodelddnamuanis
N1aAdl ANANLIUNgALTNANS 7.23 AINN9N
i1 4.67 TulasTndraauRinns U3u1ns

Buvedag 51.71wWeddusl lulasaunamn 0.22
wefidus Weanesaiituls=lan 0.06 Daansu
seAlaniu uwasTwunaideafiuanilaauld 1.20
faansusedlaniu aniuiuamudainiue 7
Alaniuun mzﬁuﬁud”m%iu falsznaudag a3 1
Alanfu feduvad 1 Alandu uazlawanluiiaw
Waaws 1 Alansu niamadnuuuianes g
naunenn 14 3 uszezioan 3 wieu T
Faguananuarwdmiiizandy “Mixed Waste”
Fanaaudunsaiidusng 4.64 A1n139n AN
7.86 WlAsTudsoImuRINAg TN BUrsedng
70.32 wWefidud lulasawianun 1.84 wlefifus
Waawasaniflulszlemd 30.24 fansuseilania
waslnuna@eafivanilaeuld 4.75 fansuse
Alansu MasaNMiLLi Mixed Waste SnugaiufL
afAnAnadlunsailusng 8.77 Anasin il
1.86 WinsTudsariufiums Usundunseding
2.08 wwlefidust lulasiausianun 011 (wlefifus
Waawasaniilulszlemd 1.96 Naansuseilania
wastnuna Benfinanildeuld 2.58 TaAnsuse
Alaniu Aedndausee ienaaalgndntsiu
TnenneununsmeaesuULguanysal (Completely
Randomized Design: CRD) Uszneusas 5 qn
NINAABY NINARBITARY 3 ﬁgﬂ A% 3 NITOY
N30y 10 fu neldnssonaanm 4 i usias
nszalddanignnszaneay 1 Alansu laun

ﬁ;mmmmmcﬁ 1 Mixed Waste : A1 67191
100:0 Taeniruin

mm@wm@mﬁ 2 Mixed Waste : At
31 75:25 Taeniwein

ﬁmﬂwmm@mﬁ 3 Mixed Waste : At
#7197 50:50 Tngimen

ﬁ;mmiwmmﬁ 4 Mixed Waste : Al
31 25:75 Taeniwein

mm@wm@mﬁ 5 Mixed Waste : At
M3 01100 Taeniwiin

mnﬁuﬁﬁLuﬁmﬁﬂﬁﬁumﬁmm 12
Falua uazihldweenasldludan lauign
NIZONAL 10 FiLd



Agricultural Science and Management J. 7 (2) : 87-92 (2024)

89

Tufinuanismeaeuiedneiuieny
2-5 dUadf laun Aanngeaesdu Taadaann
Tausumilefunasdssauluaugailanssan
srunulusedy aaalsilad aeldiAsas SPAD
meter 1nutinga vnnsdaduT ARt e
FneprnsdedaImuIe Tufinuaiiefiuiien
HARARLETA LATTNTNL TNt ks HER
diaTeseuanfaugnuail 60 arTalTag
Fhuaan 48 dalua

Fiasnzvidaya TaadiAsnzvinany
1191994 (analysis of variance: ANOVA) AdLLE1
A InAaadRiuLaLazLlS eI RauAlNY
LANFANIANLRALAEAR Duncan's multiple range
test (DMRT) ferfuAnuEey 99 wWefidus
TneldTilsunsudnidagy SPSS version 21

Namswmamuaﬁm%‘tﬁ

AMNNANIINARBY WLIINTT M Mixed
Waste sauriuauiudantlgnyinliinisauiianoig
gunnninsidiuiesetnaiias hiuddnyis
naadd e ludilansi 2, 3 uaz 4 1914 Mixed
Waste $ouriufiy 8m31 50:50 Tneninvein ¥l
AntfeRuiipnaguaigeiigaiini 10.00, 23.46
WAY 26.05 WURAWMAT (Table 1) luuansnefy
n131d Mixed Waste iieqagnainaq waznisld

Mixed Waste sanifufiu §n1 25:75 Taeniunin
a5 n1sld Mixed Waste sanfufu
&hn 75:25 Tasriuin ﬁﬁ’]ﬂ")’]&l@ﬁlﬁiﬁﬂ@]\iﬁqm
WinfU 30.65 LEWALNAT (Table1) Tuwansaiy
nsld Mixed Waste iwegatingimaen uaznisld
Mixed Waste $91fUAY 8A31 50:50 WAL AR5
25:75 Taeniuiin dmsiuadluede wudanis
14 Mixed Waste teigihgn n1sld Mixed Waste
sonuAuiudanlgninliindeauianuauly
Tunmsangalndiaeriu usinasld Mixed Waste
SauAuAW 6091 50:50 Tneninmin el A IS TN
faruauluiedngeiigalunndilany fede
Winiu 5.64, 7.73, 8.47 uay 9.09 I (Table 2)
NS Sennndnmsdauiesednaietetng
fidudAySanneadn dvsuAnaslsfiasaes
Anean wudanisld Mixed Waste Lies
atngtag M lAdngsauiAtaaalsiadlu
i 2,3 unz 4 zgq%?izgm ARWiINAL 36.42, 34.78
LA 33.48 SPAD unit (Table 3) wazdvsLinings
Lmzﬁwﬁﬂuﬁ’wmﬁﬂﬁﬁu WuIINI9 M Mixed
Waste iienatnamsaiudantgnyiniingeaud
ﬁmﬁﬂ@mLmz{fﬁuﬁﬂLLﬁqz\;\mdmw‘l‘*ﬁﬁuLWm@ﬁN
Renedaiitd Ay Banneadn Taedawindy
24.42 UaY 7.88 NTN AINANAL (Table 4)

Table 1 The average plant height of water convolvulus at 2, 3, 4 and 5 weeks after transplanting by using Mixed Waste

(Cebera odollam fruit mixed with manure, organic fertilizer and diammonium phosphate) and soil at various ratio as

growing media.

Plant height (cm)

Treatments

Week 2 Week 3 Week 4 Week 5
Mixed Waste 14.51% 19.69° 23.95% 28.87°
Mixed Waste : soil = 75:25 w/w 17.85° 22.14° 25.84° 30.65°
Mixed Waste : soil = 50:50 w/w 19.00° 23.46° 26.05° 28.08°
Mixed Waste : soil = 25:75 w/w 16.53% 21.01° 22.87° 25.20%
Soil 11.96" 15.16" 17.33" 20.63°

F-test . ok . wox
CV. (%) 10.94 7.68 6.14 10.00

**significant at P < 0.01

Means in a column followed by the same letter are not significantly different according to DMRT.
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Table 2 The average number of leaves of water convolvulus at 2, 3, 4 and 5 weeks after transplanting by using of Mixed
Waste (Cebera odollam fruit mixed with manure, organic fertilizer and diammonium phosphate) and soil at various ratio
as growing media.

Number of leaves

Treatments
Week 2 Week 3 Week 4 Week 5
Mixed Waste 4.93° 6.89° 7.96° 9.04°
Mixed Waste : soil = 75:25 w/w 5.49° 7.56" 8.45° 9.04°
Mixed Waste : soil = 50:50 w/w 5.64° 7.73° 8.47° 9.09°
Mixed Waste : soil = 25:75 w/w 5.04° 7.11° 7.58° 8.20"
Soil 3.73° 5.09° 5.98° 7.02°
F-test . ok . ok
CV. (%) 8.78 8.46 5.83 5.82

**significant at P < 0.01
Means in a column followed by the same letter are not significantly different according to DMRT.

Table 3 The average chlorophyll in leaves of water convolvulus at 2, 3, 4 and 5 weeks after transplanting by using Mixed
Waste (Cebera odollam fruit mixed with manure, organic fertilizer and diammonium phosphate) and soil at various ratio
as growing media.

Chlorophyll in leaves (SPAD Unit)

Treatments
Week 2 Week 3 Week 4 Week 5
Mixed Waste 36.42° 34.78° 33.48° 33.10
Mixed Waste : soil = 75:25 wiw 34.55% 32.93° 31.60° 30.76
Mixed Waste : soil = 50:50 w/w 33.75° 32.63 32.00" 31.89
Mixed Waste : soil = 25:75 wiw 32.81° 32.10™ 31.23° 31.85
Soil 33.11° 31.37° 31.14° 30.61
F-test * > * ns
CV. (%) 278 1.67 2.05 2.86

"not significant **significant at P < 0.01
Means in a column followed by the same letter are not significantly different according to DMRT.

Table 4 The average fresh weight and dry weight of water convolvulus at 5 weeks after transplanting by using Mixed
Waste (Cebera odollam fruit mixed with manure, organic fertilizer and diammonium phosphate) and soil at various ratio
as growing media.

Yield
Treatments

Fresh weight (g) Dry weight (g)
Mixed Waste 24 .42° 7.88°
Mixed Waste : soil = 75:25 w/w 18.37% 7.55%
Mixed Waste : soil = 50:50 w/w 21.19° 7.53%°
Mixed Waste : soil = 25:75 w/w 16.96™ 6.93
Sail 10.47° 6.16°

F-test * *

CV. (%) 15.97 4.16

**significant at P < 0.01
Means in a column followed by the same letter are not significantly different according to DMRT.
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Abstract: The objectives of this research were to study 1) the knowledge of beekeeping, 2) extension
needs of beekeeping and 3) problems and suggestions to extension of beekeeping. The popula-
tion consisted of 250 longan farmers in Numpua sub-district, Wiang Sa district of Nan province who
registered with the Department of Agricultural Extension in the production year of 2022/2023. The
154-sample size was based on the Taro Yamane formula with an error value of 0.05. Data collection
was obtained by interviews schedule. The data were analyzed by using frequency, percentage, mean,
minimum, maximum, standard deviation, and ranking. The results indicated the following: 1) the farmers
realized the importance of beekeeping and knew the benefits of beekeeping the most; 2) they needed
the extension training content on beekeeping care management the most (X= 4.19), followed by criteria
and methods to follow the standards for good agricultural practices for beekeeping farms (X= 4.03)
and utilization of beekeeping yields (X= 4.01), respectively. The farmers needed group extension
methods at a high level (X= 3.63). 3) the most problems extension of beekeeping for the farmers
was capital (X = 3.66). Their suggestions on issue production factors and maintenance management
ranked first (X= 4.24). The implications of the study suggest that relevant agencies should facilitate
the transfer of knowledge that aligns with farmers' needs, including establishing local learning centers
which could allow the farmers to apply this knowledge to the area, generate income, and continue to

increase their longan production.

Keywords: needs, extension, beekeeping, longan farmers
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Table 1 Summary of farmers' level of knowledge about beekeeping in longan orchards in Numpua sub-district, Wiang

Sa district, Nan province

n=154
Score Frequency % Level of knowledge
1-4 - - Lowest
5-8 4 2.60 Low
9-12 49 31.82 Moderate
13-16 90 58.44 High
17 -21 11 7.14 Highest
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Table 2 Summary of farmers’ needs in terms of content for the extension of beekeeping in longan orchards in Numpua

sub-district, Wiang Sa district, Nan province.

n=154
Needs X Interpret

1. Beekeeping management 4.19 High
2. Criteria and practices according to good agricultural practices for )
bee farms 4.03 High
3.The utilization of bee product 4.01 High
4. Importance and benefits of beekeeping 3.95 High
5. Bee products 3.93 High
6. Materials and equipment for beekeeping 3.82 High
7. Biology and social behavior of bees 3.65 High

3.94 High
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Table 3 Summary of farmers’ needs in terms of methods for the extension of beekeeping in longan orchards in Numpua

sub-district, Wiang Sa district, Nan province.

n =154
Needs X Interpret
1. Group methods 3.63 High
2. Individual methods 3.29 Moderate
3. Mass methods 2.76 Moderate
3.23 Moderate
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Table 4 Summary of an overview of the level of problems concerning the extension of beekeeping in longan orchards in

Numpua subdistrict, Wiang Sa district, Nan province.

n=154
Problems X Level of problems

1. Capital 3.66 High
2. Production factors 3.55 High
3. Management and maintenance 3.27 Moderate
4. Marketing 3.17 Moderate
5. Labor 3.10 Moderate

3.35 Moderate

4.2 FarguanuEluNMsRUAS NSRS
Rawug wod dfelaueuuzreanemanluam
79u0g W 3TAUNIN (PW'WL@?]IF;I 4.05) ilefiansun
WRINEATNINT B LAUB LU izﬁumn%m Ag

muﬂ@@ﬂma‘mm (mm@m 4.24) mums@ﬂma‘
ALATNEN (mm@ﬂ 4.24) AIUNITAANA (mm@ﬂ
4.22) ANNAAL WATUIZAUTRLAUBLUY T2AL
1N 2 Uszifu An AuRu (ﬁ"]L'ﬂal?;l 3.80) WAY



100

ANINANAASNHATUWASNITAANIS 7 (2) : 93-102 (2567)

FNLLINNNY (ANLRAS 3.75) AMNATAY (Table 5)
WHAILATIZHLENIYLTZAUNLI INHATNINT D
LAUALLEAD miqmmﬁLﬁmﬁfaqmaﬁmﬁﬂm
memewuﬁmlmmmwmm (ﬂ"lLfil'Z\]?;l 4.31)
mimmmm@mmmﬂnim‘iumimm (Aiade
4.18) Lumqu‘luwum”l,uumemﬁ:wuﬁﬁq N9
weEaugAaslduenyiananysnl udauss
Uaanlsn anunaanIziugIEoNe 16 1w Aueds
wWERwaTulag NENEATATUUNALATEFNA TR
- O

el @nvislununlidunasndnianginanily

nﬂ” ] val ¥ dl = ! a

NN9LALN AHALRRAUY NG MNHUnaHEs W
ﬂ’l dl 1 U d’j v %
Wunazdosansuyulunisaasadls wazaunig

JAN1IRUATNHIAIHNNIARLABNANTINUIAREN
~ \ o a A )
Munnzas vralnaannulasdrapaaiinisld
~ \ P P £ A
AN7LAN (ANLDAE 4.28) WAIAINHNILTULNAINH
AuafagnAiduestanan unielasuans
R Neazlianunsassdin wazldainnsnande
| a 2 ° % o A o= o
agjuFnniu aziinisdrasilinau asaasli
poNdnATyiulssiauil SalndiAaeiy feagnd uay
ATUY (2561) WLLN TRLAUBLUZIBUNEAINT A
o uingatasaslszandunusnasldans
= = o o A dl £ dl £
wilunsandesiudngiangnses iveannisld
RPN T U R PSR AR

Table 5 Summary of an overview of the recommendation level on the extension of beekeeping in longan orchards in

Numpua subdistrict, Wiang Sa district, Nan province.

n=154
Recommendation X Interpret Rating
1. Production factors 4.24 Highest 1
2. Management and maintenance 4.24 Highest 1
3. Marketing 4.22 Highest 3
4. Capital 3.80 High 4
5. Labor 3.75 High 5
4.05 High
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Application of the Analytical Hierarchy Process (AHP) for Location Selection of an Export
Fruit and Vegetable Factory in Ratchaburi and Nakhon Pathom Provinces: A Logistics Cost
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Abstract: This research utilized an analytical hierarchy process (AHP) in order to identify criteria that
affect the location selection as well as select a suitable location for the new location of an export fruit
and vegetable factory in Ratchaburi and Nakhon Pathom provinces from the point of view of logistics
costs. The prioritization of potential locations was conducted by reviewing relevant literature and
consulting specialists, which involved screening the criteria associated with the selection process,
the criteria consisted of transport cost, inventory holding cost, administration cost, raw material cost,
cost of labor, and availability of facilities. Data were collected in the factory from three professionals
who were asked questions from pairwise comparison assessment form. Data analysis was conducted
using several criteria to assist in decision-making for the selection of a new factory location. The results
of the analysis showed that the third alternative was the most important alternative for the factory
in terms of logistics costs. The weight of the mean importance was 0.484. The third alternative was
located in Klong Yong sub-district, Phutthamonthon district, Nakhon Pathom province, which is

appropriate to operate as a new location for an export fruit and vegetable factory.

Keywords: location selection, AHP, logistics costs
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Table 1 The fundamental scale of absolute number (Saaty, 2001a; 2008)

Intensity of

Definition Explanation
Importance
1 Equal Importance Two activities contribute equally to the objective
3 Moderate Importance Experience and judgment slightly favor one activity over another
5 Strong Importance Experience and judgment strongly favor one activity over another
7 Very Strong or Demonstrated An activity is favored very strongly over another; its dominance
Importance demonstrated in practice
9 Extreme Importance The evidence favoring one activity over another is of the highest
possible order of affirmation
9468 For Compromise between the Sometimes one needs to interpolate a compromise judgment

Above Values

numerically because there is no good word to describe
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Table 2 Pairwise Comparisons (Saaty; 2008)

Criteria C1, C2, C3, ..., Cn A1 A2 A3 An
A1l 1 al2 al3 aln
Criteria or Alternatives A2 1/a12 1 a23 azn
A3 1/a13 1/a23 1 a3n
1
An 1/aln 1/a2n 1/a3n 1
. . (Amax- 1) :
5) N1TFITIRADLDFTNAIUAITNADAANDN Cl = W (Equation 2)
(Consistency Ratio: C.R.) (Saaty, 2001b) iy
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C.. , 1987) A4 (Table 3
CR. =— (Equation 1) ( )on ( )

Table 3 Random consistency index for ##.= 6 (criteria) and #2 = 3 (alternatives)

n 1 2 3 4 5 6 7 8 9 10

Random consistency index
0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

(R
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wem 8171104 ﬂ.iﬂ“ﬁi_qli Lm'qw 2 (ALT2) p.Lu1943 #amAaed (Index of Item Objective Congruence
80Ul A9 LAZUINT] 3 (ALT3) m.Aanales - 10C) Lﬁ@lﬁlﬁ’fmmeﬁﬁm\‘iﬁi'a'j“mqﬂa‘:mﬂ’ﬁum
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AUATAYARY (inventory holding cost)(C2)
3) r?’funumiu?mﬁ“@mi (administration cost)
(C3) 4) AuUNWIRAL (raw material cost)(C4) 5)
FUYUANILINNU (cost of labor) (C5) uaz 6) K
wianduasisngllng (availability of facilities)
(Cé)

o

o

ANNTLNITAAA

Location Selection for

a New Factory

o

ANNURDTTENI

Tne (Figure 1) azuanslpseaiiamany

'S '

o a

Transport Inventory Holding || Administration

Cost of

Awvailability of

Raw Material
Cost (C1) Cost (C2) Cost (C3) Cost (C4) Labar (C5) Facilities (C6)
_———— - B

Pak Rad Subdistrict,
Ban Pong District,
Ratchaburi Province
(ALT1)

(ALT2)

Khao Khlung Subdistrict,
Ban Pong District,

Ratchaburi Province

Figure 1 The Hierarchical Structure of Factory Location Selection

o

(Table 4) WAAYANUINTINAITNAN ALY

<

co ol o a P
PRUNUTANUIU 6 LNEUTiN I lun1sAnanladan

o A
NILAN

'
=

v
{LTel

Khlong Yong Subdistrict,
Phutthamonthon District,
MNakhon Pathom Province

(ALT3)

v
o

Table 4 Normalized matrix and priority with respect to six criteria assigned by experts

NP Useasd innsiuaznIsLaen
wlaAnaanTssanuumalu

Objective

Criteria

Alternatives

Aalseanunsalndnunannisdszituees
ATNTYATUIL 3 INuaesTienu

Criteria Expert1 Expert2 Expert3 Criteria Weights Priority
C1 0.407 0.408 0.380 0.398 1
c2 0.054 0.067 0.079 0.067 3
C3 0.069 0.059 0.056 0.061 4
c4 0.375 0.362 0.396 0.378 2
C5 0.051 0.059 0.054 0.055 5
C6 0.045 0.044 0.035 0.041 6

Amax= 6.317; Amax= 6.605; Amax= 6.541;
Cl=0.027; Cl=0.121; Cl=0.108;
CR=0.022 CR=0.098 CR=0.087
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NAN19ILATIZH LY (Table 4) WU KA
mnmmm%@mmmmummmmm@m (C.R)
mnmmmmmmmimmum 3 yiru Wendesndn
0.10 waneliiiudnnisuFauia UL (pairwise
comparisons) ‘L%ummmﬁmﬁu wazilsnFannans
Tnafinausmiemusiununnsaugdsdudi (C1) &
Avinaeannsiieds 0.398 SufLUTideday
duingmesiusuuingau (C4) fiAntinin

1
o A

YAWNUTLRAE 0.378 BUAUNAINAZLT WA

¥

NAUAUNUNSALN N AUAIAIARS (C2) HAN

Yminaesnneiiaag 0.067 susUNaaviunoet

mqmumuwumimmmmmi (C3) ﬁmﬁmﬁn
JaNnTaat 0.061 ﬂum‘uww Winosinng
ANUFIUNUATULINIY (C5) T vinaeanast
l9Ag 0.055 uASUFLRMNazTNUTMIIE1

pEnanduansnsnyline (Ce) HAnminaes
WNEUTTLRAR 0.041
a s a & '
N139LATIT T LR UN AR N LAY
NRBNARENTTRANTUN AU UA LT uFa Y
et Aa (Table 4) wazaznudnlulAazinaiiie
= A Zj/ A al 901 o
WRauWsun1aaenta 3 n19aen azilA1uimin
mmzﬁﬂﬁmﬁumnmﬁu udRanTu AN
AUNUNITIUAS (C L‘Ll?éﬁumﬂunumam@ﬂm
3 NGABN AW mmfamn 3 (ALT3) mmm
uuﬂmm@mmmnmm Lmewmafmﬁmﬂmem
FUNUIRRAL (C4) ATWLMNERNT 1 (ALT1) &
AN ATYNINTgR AaiuazATiung
AAPZFAZULUIINE IS LLFARZNIUABNAN NN

i 6 inautl azvin Wi adenndazuLLgegaas

a

il
fediudadantiafiqn 7 (Table 5)

Table 5 Normalized comparison matrix for three possible factories according to each criterion

C1 ALT1 ALT2 ALT3 Priority
ALT1 0.120 0.273 0.111 0.168
ALT2 0.040 0.091 0.111 0.081

ALT3 0.840 0.636 0.778 0.751

Amax= 3.050; Cl= 0.025; CR= 0.043

C3 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.200 0.429 0.321
ALT2 0.333 0.200 0.143 0.225
ALT3 0.333 0.600 0.429 0.454

Amax= 3.047; Cl= 0.023; CR= 0.040

C5 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.200 0.429 0.321
ALT2 0.333 0.200 0.429 0.321
ALT3 0.333 0.200 0.429 0.321

Amax= 3.000; CI= 0.000; CR= 0.000

C2 ALT1 ALT2 ALT3 Priority
ALT1 0.429 0.600 0.333 0.454
ALT2 0.143 0.200 0.333 0.225
ALT3 0.429 0.200 0.333 0.321

Amax= 3.083; Cl= 0.041; CR= 0.071

C4 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.600 0.429 0.454
ALT2 0.111 0.200 0.429 0.247
ALT3 0.333 0.200 0.429 0.321

Amax= 3.082; Cl= 0.041; CR= 0.071

C6 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.600 0.143 0.359
ALT2 0.111 0.200 0.429 0.247
ALT3 1.000 0.200 0.429 0.543

Amax= 3.077; Cl= 0.038; CR= 0.066

Table 6 Composite weights (CW) for three possible factories

C1 c2 C3 C4 C5 Cé
Criterial Weights 0.398 0.067 0.061 0.378 0.055 0.041 Overall Priority
ALT1 0.172 0.408 0.333 0.622 0.333 0.392 0.386
ALT2 0.081 0.258 0.212 0.258 0.333 0.261 0.189
ALT3 0.831 0.333 0.484 0.182 0.333 0.333 0.484
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Abstract: The purposes of this research were to study (1) socio-economic conditions, (2) Arabica coffee
production conditions, and (3) extension needs of Arabica coffee production. The population of this
study was 130 Arabica coffee farmers, Phu Kha Subdistrict, Pua District, Nan Province who registered
as economic crop producer in the production year of 2022/2023 with Department of Agricultural
Extension. Structured interviews were used for data collection. Statistics used were frequency,
percentage, mean, standard deviation and ranking. The results of the research founded that most of
farmers were male with an average age of 54.55 years old. The average members in household were
2.79 persons. They had Arabica coffee production experience of 5.56 years on average. Their average
household income was 74,053.85 baht per year and an average household debt of 8,000.00 baht per
year. Conditions of Arabica coffee production, most of the farmers get the breeding from buying
companies. Using the method of propagation by seed, plant under the shade, use rainwater for
cultivation, did not use of chemicals to control weeds, diseases and insects. In terms of the extension
need production of Arabica coffee in the 2 highest levels on issue (1) Insect prevention (2) Disease
prevention. Therefore, officials should follow up and visit farmers in the area continuously. Training to
educate farmers on prevention and elimination of diseases and insects in Arabica coffee for farmers

to apply the knowledge gained to use in the production of Arabica coffee.

Keywords: needs for extension, Arabica coffee production, Nan province
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Table 1 The extension needs of Arabica coffee production for farmers

N=130
Needs X S.D Result Ranking

1. Selection of planting areas 2.62 1.022 Moderate 14
2. Seed selection 3.35 0.834 Moderate 6
3. Preparing the planting area 2.51 1.080 Low 15
4. Method of growing 2.66 1113 Moderate 13
5. Arabica coffee propagation 3.08 1.012 Moderate 8
6. Soil preparation for Arabica coffee planting 2.39 1.115 Low 16
7. Increasing soil fertility 3.40 0.813 Moderate 4
8. Prevention of soil loss 3.27 0.805 Moderate 7
9. Using natural organic matter 3.07 1.125 Moderate 9
10. Using chemical fertilizers 3.00 1.128 Moderate 12
11. Weed control 4.03 0.609 High 3
12. Arabica coffee diseases and prevention 4.34 0.578 Highest 2
13. Pest control 4.40 0.579 Highest 1

14. Post-harvest management 3.38 1.130 Moderate 5
15. Storing produce 3.01 1.299 Moderate "
16. Processing of Arabica coffee products 3.02 1.378 Moderate 10

Average 3.22 0.976 Moderate
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Table 2 extension method needs of Arabica coffee production for farmers

N=130
Needs X Result
1. Individual method 3.57 High
1.1 Extension officers visit the farm 411 High
1.2 Farmers come to contact the staff at the office 3.61 High
1.3 Contact by phone 3.00 Moderate
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Table 2 (continued).

N=130

Needs X Result
2. Group method 3.92 High
2.1 Training 3.98 High
2.2 Demonstration 3.92 High
2.3 Field trips/study trips 3.85 High
3. Mass method 3.42 High
3.1 Exhibitions 3.54 High
3.2 Technology transfer day event 3.52 High
3.3 Preparation of publications 3.39 Moderate
3.4 Radio program preparation 3.24 Moderate
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Extension Needs of Using Fertilizer Based on Soil Analysis in the Production of Oil Palm
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Abstract: The objectives of this research were to study 1) social and economic conditions of farmers,
2) the practice about of using fertilizer based on soil analysis in the production of oil palm for farmers,
3) knowledge about using fertilizer based on soil analysis in the production of oil palm and 4) extension
needs of using fertilizer based on soil analysis in the production of oil palm. The population consisted
of 2,114 oil palm farmers in Kantang district, Trang province who registered with the Department
of Agricultural Extension in the production year of 2022. The 337-sample size was based on Taro
Yamane formula with the error value of 0.05. Data collection was obtained by interview schedule. The
data were analyzed by using frequency, percentage, mean, minimum, maximum, standard deviation
and ranking.The results indicated the following: (1) Farmers had an average of 9.74 years of experience
in oil palm production. The average oil palm plantation area was 8.98 rai and the average oil palm yield
was 3.21 tons per rai per year. The average income from oil palm production was 187,775.07 baht per
year per household. (2) Farmers' practices in using fertilizer based on soil analysis in the production of
oil palm. Fertilizer is used according to general fertilizer recommendations, 62.00 percent. (3) Farmers
knowledge about using fertilizer based on soil analysis in the production of oil palm at moderate
(8.60) and 4) Farmers have a high level of need for academic content extension on the principle of
fertilizer application based to the soil analysis average 3.90 in terms of forms and methods of individual
extension have a high level of need in the issue Agricultural extension officers visited farmers in the area
to follow up with farmers thoroughly and continuously average 4.15. Agricultural extension officers in
the area should be support farmers in the area by themselves in order to be able to solve the problems

of farmers according to the needs of farmers.

Keywords: extension, using fertilizer base on soil analysis, oil palm production
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Table 1 The practice of using fertilizer based on soil analysis in the production of oil palm for farmers

Item %
1.Applying fertilize according to general fertilizer recommendations 62.00
2. Learning how to collect soil samples for analysis 54.60
3. Collecting soil samples for soil analysis 20.20
4. Using fertilizer based on soil analysis 14.50
5. Submitting soil sample for soil analysis 12.50
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Table 2 Knowledge of using fertilizer according to soil analysis data of oil palm farmers in Kantang district, Trang province

Score Level of knowledge f %
1-3 Minimum 7 2.10
4-6 Low 102 30.30
7-9 Moderate 70 20.80

10-12 High 132 39.10

13-15 Maximum 26 7.70

Min = 3, Max = 14, X = 8.60, S.D. = 3.008
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Table 3 Extension needs of using fertilizer based on soil analysis in the production of oil palm

Extension needs X Level of extension needs
1. Academic content 3.73 High
1.1 Principles of using fertilizer based on soil analysis 3.90 High
1.2 Comparison of conventional fertilization and fertilization 3.84 High

based on soil analysis
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Table 3 (continued).

Extension needs X Level of extension needs

2. Support and service 3.85 High
2.1 Soil sampling collection service for analyze soil fertility 4.20 High
2.2 Soil delivery service for analysis to be convenient and fast 4.13 High
3. Forms and methods of extension 3.58 High

3.1 Individual method 3.37 Moderate
3.1.1 Visit and follow farmers in the area 4.15 High
3.1.2 Office calls 2.60 Low
3.2 Group method 3.82 High
3.2.1 Extension to the formation of learning plots 4.00 High
3.3 Mass method 3.54 High
3.3.1 Video clips to disseminate knowledge online 3.77 High
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