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Abstract

Project for development and testing of Robusta coffee production technology as an
alternative crop in the lower southern region in 7 provinces, comprising Satun, Trang, Phatthalung,
Songkhla, Pattani, Yala, and Narathiwat. It was conducted from 2017 to 2021, consisting of 4
activities, 15 experiments, with the first activity being the research and development of planting
patterns. which are planted together with many species There are cultivars used in this research
including original varieties Chumphon 2 and Chumphon 84-4. It was found that in the lower
southern region suitable for Robusta coffee cultivation and good adaptation to the environment
in the lower southern region were native and Chumphon 2 varieties in this activity after 3 Year, it
was found that many plots were not yet yielding, so data should be continued. to know the
increase in productivity of each species. The second activity was the activity of growing coffee
with cash crops. It was found that 90% of farmers in the lower southern region preferred to
combine crops with cash crops. Therefore, a method of growing Robusta coffee with durian rubber
was designed. Longkong and Coconut Planted Robusta coffee with rubber planted in the new
system at a planting distance of 3 x 12 meters and planted coffee between 1-3 rows. Planting
coffee with new rubber plants can grow well. There is no difference in each method as there is
no interference from the root system and shade. Coffee planting with rubber plantations that
have already yielded and adjusting the planting system by reducing the number of rubber trees
by 1 row, leaving 1 row apart, resulting in a rubber planting distance of 3 x 14 meters. and planting
1-3 rows of Robusta coffee, found that the Robusta coffee plant was Infested by rubber roots
and causing slow growth, clearly showing signs of nutrient deficiency. The Robusta coffee plant
that is planted in a single row At least 6 meters away from the rubber tree can grow well without
showing signs of nutrient deficiency. Reducing the number of rubber plantations partially by the
number of para rubber trees 25%, 35 %, and 45 % then the Robusta coffee can be planted as a
replacement. It can be planted well without any result of the competition of the rubber roots.
Coffee planting with durian by planting between 1-3 rows of durian grooves can be planted well
without affecting the competition of durian roots. Cultivation of coffee with longkong by planting
Robusta coffee with 1-2 rows of longkong can also be planted well. and grow Robusta coffee with
coconut relatively low growth Most of the coconuts are grown in sandy soil. low fertility The
coffee plant does not grow well in every way. Activity 3 was a test of coffee processing technology
by comparing the recommended methods of both wet and dry methods. It was found that there
was no difference in physical quality characteristics, but the difference in aroma characteristics.
and the results of the tasting test. Activity 4: Botanical Survey and Data Collection in Traditional
Coffee Cultivars in the Lower South From the survey, it was found that the original coffee cultivars
in the area were genetically tested using a total of 8 primers. microsatellite The results were
divided into 3 groups. The groups in the Saba-Yoi area were genetically closest to the Chumphon
2 breed.
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Abstracts

Develop a Robusta coffee planting model suitable for Songkhla Province. The objective is
to develop the Robusta coffee planting model and develop robusta coffee production
technology to be effective and suitable in Songkhla Province. The study was conducted in the
area of the Songkhla Agricultural Research and Development Center, Kho Hong Subdistrict, Hat
Yai District, Songkhla Province, conducted between October 2017 and September 2021. The
randomized completely block design (RCBD) experiment was planned, with 4 replications, 5
processes. These include native, native planted with Chumphon 2, native planted with
Chumphon 84-4, Chumphon 2 planted with Chumphon 84-4, and native planted with Chumphon.
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2 Planted together with Chumphon 84-4 The results of the study found that in Songkhla Province
Native Robusta coffee plant and Robusta coffee plant, Chumphon 84-4 can grow best. By planting
Robusta coffee in Method 2, the native variety planted together with Chumphon 2 had the
tendency to produce the highest yield due to the number of branches producing the highest
yield of 31 branches, but the yield could not be predicted due to the first year yield. and is in

the flowering and fruiting phase after the coffee plant is 3 years old
unid1 (Introduction)
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5 Nuidlosasuan+ guns 2+qums 84-4 24 722 98 5.4 5.2
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n1svaaesil 1.2 mMswanzUuunsUgnnunlsdamilmanzaufuiuiiimgs
The development of Robusta coffee cultivation patterns suitable for Phatthalung

province.

dy 1/ 4 ao £ \'L 1/ Y & s ¥ 1/ v 6 Y 2/
WISINT WIANGAYY T INYIAANG YULNTT UUNNTT LEFULNTT NIUUN dVUBDY

Keattisak Khunkrai Nuntika Sankaew Songmate Sungnoi

Y gudideuazimnuinisinunsing
 gudidowasiniuinsinensasuan

Ad1AeY (Keywords) nunlsUann Robusta coffee
UNANED

[y o Aa

miﬁmmgﬂLLuumi‘U@JﬂmLLWIiﬁ’amﬁmmzamﬁuﬁfwi’mwmqmLuumiﬂgﬂml,miiﬂ’amﬂu

a
14
A A <,

fufivesguiisouaziannmsinunsivgs yaduazinn SsdnvasiuduiusulunseniefunseUy
Audau Senugauanysali n1sduthuesiiui $1uau s nesds Ao nisugnnunlsdanitusiudios
(Wugife) nsugnnulstaniusiuiion uay naulsdaniusyums 2 (2 ftus) n1sugnnunlsdan
fusiuiies uay nullstaniiusyums 84-4 (2 Wug) matgnmunlstamiugeyams 2 way Wusyuns
84-4 (2 Wug) uaznsugnniullsaniusiuiion Wugyams 2 way Wustuws 84-a (3 sWug) Taonisld
fuiugnusiit fluase 5-7 ¢ dnvasduauysalufausauazumaanlsauuas wui Sasmaedaile
FuNgesHUMUATieny 3- 6 Wou nssuiBnsUgnitugyams 2 uaviiudyuns 84-4 fisnsins
Wiydulamsddunasiiduiugudnasdfunniian Aewindu 5.95 iwuRnsuas 0.75 wuflns
waznMsdsImsdvhanevesfngiis numsidvhateveaunsiyu (scarab beetle) Joinenmans
Melolontha melolontha fiafugen uazlunuml dawalienuazluldsumuidemereudneann Fa
Msvane R ug ANy

Abstracts

Developing Robusta coffee planting patterns suitable for Phatthalung Province, Robusta
coffee is planted in the area of the Phatthalung Agricultural Research and Development Center,
Neem Soil Series, which the soil characteristics are sandy loam or sandy loam soil. low fertility
Water holding capacity of low soil, 5 methods. cultivation of indigenous Robusta coffee (single
cultivar) Cultivation of native Robusta coffee and Chumphon 2 Robusta coffee (2 varieties)
Cultivation of native Robusta coffee and Chumphon Robusta 84-4 (2 cultivars) Cultivation of
Robusta coffee Busta varieties Chumphon 2 and Chumphon 84-4 (2 varieties) and the cultivation
of native Robusta coffee, Chumphon 2 and Chumphon 84-4 (3 varieties) by using 5-7 true leaf

coffee plants. The pair looks perfectly healthy and free from insect diseases. It was found that
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the height growth rate of coffee plants at 3-6 months of age, the cultivation process of Chumphon
2 and Chumphon 84-4 had the highest stem growth rate and trunk diameter, which were 5.95 cm
and 0.75 cm. and from the survey of pest infestation The scarab beetle, scientific name
Melolontha melolontha, was found to devour the shoots and coffee leaves, resulting in
considerable damage to the shoots and leaves. which found destruction at the beginning of the

rainy season
unid1 (Introduction)
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521U8USN159398  (Research Methodology)
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nsnAaeed 1.3 Waunguuuunsugnniunlsdamnmansauiudmiand

Develop a Robusta coffee planting model suitable for Trang Province

napela AwILe 923U 35U NTNUN FeUtiee

Kloyjai Khongjiang!  Atchima Jirakawin? Songmat Sungnoi'

AUEITeLAENRIUINTNYATAVAN"
Songkhla Agricultural Research and Development Center!
AuGITeLaENRIUINTNYATASS 2

Trang Agricultural Research and Development Cente™
UNANED

fimunguuuumsugnmunlstamiivanzausudomiands fiaguseasdiiieinusuiuunisign
nunlsdan uaziaunmaluladnisndnnunlsvanlidvszangamimnzanludminnss Tng
yhnsAnufiguiidouasimuinsinuasnss suaglas sunevzmasuy Sminnsa dudunissening
Waunaiau 2560 fafauiugey 2564 MuRUNIIIAaaIRUYduaNysainigluuion (Randomized
Completely Block Design: RCBD) 4117u 4 %1 1 5 N33 Usenausmenisugnnunlsdan 5 suuy
o Auidiosana Audosanaryuns 2 Hudlosagaryums 84-4 gams 2+4uns84-4 uaziuidiosana+
YUNT 2+YUNT 84-4 HAN1TANEY WU NMunlsUARINUTYUNT 2+9uns 84-4 Tn151a3ausAulanenu
LGS VLA LAZTUNANTINLLNNTIAR AU 66.07 1.74 waz 78.10 LeuRiung mudiu Tuvay

nunllsdaniuguiiiesananisasyAulan1aiuauEs YUIRERY WasIuIANTINNteeNgn Wiy
45.46 1.36 Uag 53.15@URALAT AINA0Y

AdAey: nwillsUany Jminnss

Abstract

Develop a Robusta coffee planting model suitable for Trang Province The objective is to
develop the Robusta coffee cultivation model. and develop the production technology of
Robusta coffee to be effective and suitable in Trang Province The study was conducted at the
Trang Agricultural Research and Development Center, Suso Subdistrict, Palian District, Trang
Province, conducted between October 2017 and September 2021. The experimental design was
completely randomized within the block (Randomized Completely Block Design (RCBD) with 4
replications with 5 methods, which consisted of 5 types of Robusta coffee cultivation, namely,
Satun native; Satun native + Chumphon 2, Satun native + Chumphon 84-4, Chumphon 2 +
Chumphon 84-4, and Satun native + Chumphon 2 + Chumphon 84-4. The results showed that
Robusta coffee, Chumphon 2 + Chumphon 84-4 had a growth. The highest height, trunk size, and
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canopy size were 66.07, 1.74, and 78.10 centimeters, respectively. While the Satun native Robusta

coffee grew in height, stem size, and canopy size at least at 45.46, 1.36, and 53.15 cm, respectively.
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N13NARReN 1.3 nMsianzukuunsugnaunlsdamimansauiunundminezan

The development of Robusta coffee cultivation patterns is suitable for Yala province.

Fyuudt 1w nsaum fitey?
Chatnon Temna' songmat sungnoi®

fa

AUGITELaTIRUINSINYATEYan'
Yala Agricultural Research and Development Center!
AUGITeLaENRIUINSINYATAYAN’

Songkhla Agricultural Research and Development Center?
UNANED

fimurguuuunisugnnunlstanivmzanfudmineran Tinguseasdifioimuigiuvunis
Ugnnulstamuazwanmalulagnsednnunlsdanlviiussdnsamivmzanludaminezan
ymsnuiluiiuil qudidouagimunmanenseran suaazas sunedles dwminerar dudunis
sENInafeUnatAl 2560 fafauiugtey 2564 mumumwmaaqLLU‘Uﬁ'muUizﬁmaiu‘uﬁaﬂ
(Randomlzed Completely Block Design: RCBD) mmu 4 sm 15 A33073% laun W ‘W‘LIL@JEN WUL&J@Q+“U§JWS
2 mmmwuwa 80- , s 2+7un384-a uazudostyams 2+qums 84-4 wan1sfnw) wui1 Tu
fuifaineran sumulstaniugiudos usgdumunlstammiugyams 2 aunsaaiydulaldffa
Tnensugnnunlstanlunssads 7 1 Wugiudlosanunsolvinandngsiignegsiifddameada (p >
0.05) Ladsfl 909.12 nu wagnsanIsi 3 nuwhiugiudies + yuns 84-a fnandnsosawiaied 249.90
nu Gadunaindevemananafusnvesseumandn ndsndumuniiongld 3 @

Abstracts

Develop a Robusta coffee planting model that is suitable for Yala Province. The objective
is to develop the Robusta coffee planting model and develop robusta coffee production
technology to be effective and suitable in Yala Province. The study was conducted in the area of
Yala Agricultural Research and Development Center, Sateng Subdistrict, Muang District, Yala
Province, conducted between October 2017 and September 2021. A randomized completely
block design (RCBD) with 4 iterations was planned with 5 methods, namely Native, Native +
Chumphon 2, Native + Chumphon 84-4, Chumphon 2 + Chumphon 84-4, and Native + Chumphon
2+. Chumphon 84-4 The results of the study found that in Yala Province Native Robusta coffee
plant And the Robusta coffee plant Chumphon 2 can grow the best. By growing Robusta coffee
in the T1 process, the native varieties were able to produce the highest yield at statistically
significant (P > 0.05) mean at 909.12 g, and the third method, the native coffee + Chumphon 84-
4, had the secondary yield. averaged at 249.90 g, which is the average result of the first production
cycle. After the coffee plant is 3 years old.
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NAN1599Y
1. HANTIFIATIZIAUNDUNITNAAD

A o

1 [ d‘ (% =< a I dy d‘
ADUNINITNAABINTEAUAIIUAAN O — 15 EFURALNAT WU W‘L!‘I/I‘Uﬁﬂﬂ'WLLWﬂ']EJIUﬁUEI’J"DEJLLa”
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a1

anudunsea-ane danegit 6.41 iuAuifinanudunats amsueuiiriegd 1.11 Sundeingiiare
1.91 ﬂimmluimwumﬂimmﬁmmmiiaaau 0.10 Uimm‘WaaWaiawW%mmmmlﬂi%w%mm
184.20 Usunalnunageuniivanunsathlglafiusunm 47.71 dannudesnisyu 190 Alansusials n1s

thiwdhegi 0.04 (ds/m)

M19199 1 audAneiiuagildndveaiuiiseauaudn 0-15 lwufiuns newhnisuan

$189N15NATDU NaNSNAFDU
1. anudunsm -Ang : pH 6.41
2. ansilin (ds/m) 0.04
3. AuReIn1sYu (kg/rai) 190
4. psuU (%) 1.11
5. Bun3eing (%) 1.91
6. lulnsiau (%) 0.10
7. voanasaiduuszlov (me/ke) 184.20
8. Tnuvadeudiduuseland (me/ke) 47.71
9. \ilomu AusuluNTe
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2. M3RTYLAULN
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N13NARaReN 1.4 nsianzukuun1sugnaunlsdani manzauiunundamiausisang
The development of Robusta coffee cultivation patterns is suitable for Narathiwat

province.
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Abstract

Develop a Robusta coffee planting model suitable for Narathiwat Province The
objective is to develop the Robusta coffee planting model and develop robusta coffee production
technology to be effective and suitable in Narathiwat Province. The study was conducted in the
area of the Narathiwat Agricultural Research and Development Center, Palur Sub-district, Su-ngai
Padi District. Narathiwat Province Implemented between October 2017 and September 2021. A
randomized completely block design (RCBD) with 4 iterations was planned with 5 methods,
namely Native, Native + Chumphon 2, Native + Chumphon 84-4, Chumphon 2 + Chumphon 84-
4, and Native + Chumphon 2+. Chumphon 84-4.The results of the study found that in Narathiwat
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Province Native Robusta coffee plant And the Robusta coffee plant Chumphon 2 can grow the
best. By planting Robusta coffee in the native species together with Chumphon 2, the average
height was 96.47 centimeters, the average stem size was 1.27 centimeters, and the canopy size
was 50.25 centimeters at the age of 9 months after planting. But still can't definitively conclude

that the model is suitable. Because the coffee plant is still small and unable to yield.
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Taflusuna 5.13 Tadnsusanlansy Usunalnwnadaunivaiunsatrluloladusuna 13.34 fadansuse
Alansu daudenisyu 180 Alansusials nsilninegi 0.03 ds/m

39



M13199 1 audinueiuayildndvesAunsyiuaiudn 0-15 wudiums neuvinisugn

$1EATNAFDU NANISNAGDU
1. anudunsa -Ans: pH 4.40
2. sl (dS/m) 0.03
3. ANUABINITYU (ke/rai) 180
4. A1suU (%) 0.54
5. Buviseing (%) 0.93
6. lulnsiau (%) 0.05
7. weanaSaiduuszlen (me/ke) 5.13
8. Inuvadeudiduuseland (me/ke) 13.34
9. ilomu AuTiuuteIvunTe

2. N5L5YLAULA

2.1 ANNNEIAY

ANNGIRUNIUINGTY 3 LRDU WU ANEIvBIRUNWHEANNuANANseE el d A nsedA (P >
0.05) Tnenusiwugituiion + guns 2 faugeiumniian ldedl 30.02 lwuRues uagiudies Jaw
g9y teudign 1@AeT 31.19 WwuRwn (1397 2)

ANNGIRUNIUINGTY 5 1iIDU WU ANEIRIRUNWHIAUUANssegellTed A nsadd (P >
0.05) Tnsmumitugiiudies + quns 2 faugeiutniian wdedl 53.20 wufiuns Fausndsty e
astunuiiuiion: guns 2+9ums 84-4 wagduniuniiudos+yums 84-4 faugeiu laded 50.52
LAY 50.65 \UALIAT AAAWU(EIT 2)

ANNGIRUNIUNGTY 7 LHDU WU ANNEIBIRUNLHEANUUANssaE el ddynsedd (P >
0.05) Tngmumiitugiiudies + yuns 2 Saugeiuaniian wiedl 73.27 wuRiues Suaneiafu A
auununiiudostyums 84-4 uag Fununiiuidost guws 2+4ams 84-4 fanugeiu wied 70.05
LAy 70.52 \URIAT MUAIWU (31991 2)

ANNGITUNILINEIY 9 tiau wud anuawwesunlidiauuanseeiidudAynisada (P
> 0.05) Ingdununiiiaugaaden 89.52 - 96.47 iwufiung (3197 2)

= 1Y A ' o
19199 2 ﬂ’ﬂZLIQWIUﬂ'ILLWWE]’]EJG]’N 9 Ma\‘iUQﬂ

AUES (LURLLAT)

" 3 \hou 50U 7 wou 9 \hau
fudlos 31.19°  5237%®  7185% 90.47
ﬁu@mwmm 2 34.02 ° 53.20 ° 73.27° 96.47
fudlos+yuns 84- 3295  5065°  70.05° 95.65
YUNT 2+YUNT 84-4 3140 53.00° 7212 89.52
fudoss guns 2+qums 84-4 3240 50.52° 70.52 ° 91.92
C. V. (%) 3.28 2.40 2.19 1.51
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e Miavluanudifertuinumednysvileutuliunndsiuiumeadanssiuanuiedu
95 Wesidudlagds DMRT

2.2 YUINEINY
YPFIPUNLINDNE 3 L wud1 nMuEivueaisulidiauusnd1segelidedAynieada (P

<

=

> 0.05) fivund iy el 0.97 - 1.10 wufiuns nuiugiudestyums 2, Nudes+yuns 84-
uay fudlost qums 2+yums 84-0 Suupddusnitan 1wdefl 1.10, 1.10 uay 1.10 Leufung auddy
drunulms 2+yums 84-4 fvuindduiiosiign e 0.97 wuwas (1397 3)

YPFIFUNILINDNE 5 L wudl nwndvwinadulidanuuansnedeiideddgniaia (P
> 0.05) flownd1du wied 1.05 - 1.17 isufiaims Tnenuniuidosyums 84-4 uay uflo+ gums
2+7gams 84-4 Fedduannian wAsA 1.17 uag 1.17 WuAwns Awddy 509850 A Muriiug
fuslosryums 2 Soueddu wded 1.15 wufms (519 3)

YIRFIFUNINDNE 7 L wudl nwndivwindasulidanuwansinsedeiideddAgyniaia (P
> 0.05) fvwadidu wiedl 1.15 - 1.26 wuians Tnsnuniudosgans 2 fuuaddusnniian wade
7l 1.26 Wwufiuns 509837 A MuNRToryanT 84-0 woy Hwiles+ Juws 2+yuns 84-4 Tyuiad
Fulpdedl 1.22uay 1.22 Wulsng mudiu (m51adl 3)

YIPFIFUNLINDNE 9 L wud1 nwndivuindasuliianuuansinsed1eiidedAgynieaia (P

=

> 0.05) Hvwnddu Whed 1.22 - 1.30 Wufins Lagnuuiuilos+yuns 84 - 4 Jvunasuuinian

q
a

WAET 1.30 WUALUAT 7098911 A NWHNUTDIFYUNT 2 Wag NIUNHULETR+ YUNT 2+9UnT 84-4 §
o v a A a o v =
YIRSPURAET 1.27 uag 1.27 WURWLAT AIUEIAU (119797 3)

dl o Y ‘NI 1 2
$19199N 3 wmmmumuﬂwmqmq 9 ‘ViaQ‘UQﬂ

WA (LBURLUAT)

s 3 au 51U 7 iAau 9 Aau
fules 1.05 112 1.17 1.25
fudlos+gums 2 1.10 1.15 1.26 1.27
fudlos+yuns 8- 1.10 1.17 1.22 1.30
YUNT 2+YUNT 84-4 0.97 1.05 1.15 1.22
fudloss qums 2+9uns 84-4 1.10 1.17 1.22 1.27
C. V. (%) 9.16 6.68 5.01 4.95

2.3 YUIANTINY
YUIANTINUAWNDIE 3 LABU WU IUANTINUVBIRUNLNTAULANsgeE 19l ded Ay

<

= o

atd (P> 0.05) logaunuWinuiiie + Yuns 2 Jvuansanandnenan waedl 35.85 lwumuins Jalaiy
=

WANENSAURUNWANUEDS, WUGYUNT 2 + YUNT 84 — 4 uay WuSHUo+ YUNT 2+yuns 84-4 Nty
NINNTNAUREREN 31.25, 32.70 kag 32.52 LWURLUAT MUaRY (AN5199 4)
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YUIANTINUAWNDIE 5 LAY WU IUANTINUVBIRUNLHTAULANseg19lded Ay
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=< o

afid (P > 0.05) Tnefumuniiudles + yums 2 Svuamssiuniaiian wlefl 41.97 wufiues el
uanenafusunuios, usyans 2 + yuns 84 - 4 way Wugiudlost qums 2+5ans 84-4 fifiaany
nansauedsd 37.42, 37.77 uay 38.10 WUAWAT AUEIFU (AN5197 4)

YUIANTINUAWNDIE 7 LABU WU IUANTINUVBIRUNLIdiaULansegsildeddgynie
2 (P > 0.05) Tnsdununinilos + gams 2 fuuemssriun'edian el 45.80 lwufns Fsdiannu
uanenstuFun iU Ao+ wams 2+yums 84-4 fidanuniamsanuaded 42.72 wufiuns
U (1137971 4)

YUIANTIUNWNDIE 9 LABY WUTT UIANTINNVBIRUNLNTANLANsNeE 19l ded1Ay M1
atf (P > 0.05) IngAun univwiansanuaaed 49.40 - 51.02 lWUFINT (AN5199 4)

=] ! = i o
f19190 4 ‘UUWWWNWMH’]LLWW@’]Q@’N 9 ‘Viﬂ\‘i‘UQﬂ

VUIANTINY (YURLUAT)

" 3 Aoy 519U 7 Aau 9 Aoy
fuidlos 31.25°  3742° 4387 49.92
ﬁu@aw@mwa 2 35.85° 41.97 ° 45.80 * 50.25
fudiosryums 84-a 35.75° . 40.47 * 45.35° 49.40
YUNT 2+YUNT 84-4 3270° 37.77° 44.55 51.02
fudlos qums 2+9ums 84-4 3252°  38.10° 42.72 ° 50.90
C. V. (%) 2.80 5.22 3.26 2.39

vanon davluanudfgiuiamusesnysndieuruliuandsiufunsadffissduaundoriu
95 \Wasidudlae3s DMRT
dsunauazanusena

Wagvwuunmsvaaniunlstadimvangauiuimiaussna sunuwnlsdaniiugiuiies uaz

]

sununlstianitusguns 2 annsosydulaldadan Taonsugnmunlstanlusuuuuiugiudes
saufutugyung 2 widdlianmsaagulduudninguuuuiininzanld esanndunudaivunndnuay
galdanunsolvinandnle

4.1 afUsewa

nulsvanndufiawandin msugnannndt 1 Wug oravilidunuanunsolvinandnifiudu
nsitaLgULUUNsUgndsiinnudidy FardwmaroUsyAnsnmnslinandauasniu Tagluiuiifngg
Ingunuunsugnal Favun 5 suuuu lown
sUsuU# 1 nullsdaniusiudies (Fudiien)
SULUUT 2 nulsdamiusiuidos uaz nulsdanmiusauns 2 (2 Wud)

9
1%

JUMUUR 3 nuallsUaniugiudies way nunlsdaniugyuns 84-4 (2 ug)

9
[

JUWUUM 4 nuallsUaniugyuns 2 uag siudyuns 84-4 (2 fug)
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JUMUUT 5 nuallsUaniiugiudies wag WuSYunT 2 wag Wugyuns 84-4 (3 fiug)

6 ¥

sunuwildlunisugnldifaeeiugieisnisdeveen ngldduiugyuns 2 Judune Tu
JrguINMAWan Aununiaunsansyaulalaalunundmiausg fe suniuniusiulies uag
Wugyuns 2 Juiugiinnsiadgdulanainiugyuns 84 - 4 deunisugnnunlsdan Fwsninase

inflsfie Bowauiugnuulgn Fdlwdesiuaziiuledn nullsUaniudiudisaiuiugyuns 2 audu

wuganunsaUgnialuiuilad weswniluiugndannsausuimlatuanmiunlafuaziaselafniniug

)

9
'

9 9 wazganunsamauiuglady
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N15NARReN 1.5 nMsiauzukuunsugnaunlsdani wmanzauiuinundamiadanii
The development of Robusta coffee cultivation patterns suitable for the lower

southern area.

YseRae Wwela' nsaun dediles’

Nuradilah Jehdo! songmat sungnoi®

AudIdeuaziauInsinuasUaai’
Pattani Agricultural Research and Development Center'
AUGITUAITAUINSINYATANAT

Songkhla Agricultural Research and Development Center?

unAnge

fimunguuuunsugnaulstanfmunzaniuimindani sudunsluwameaesrudisouay
sannanuasiiand duataande suneutatu Smiatami sevinafounaiau 2560 f1 Weu
AugeU 2564 ’J’NLLNuﬂ’li‘Vl@aENLLUUEiMﬁNQJiﬂJﬂ’]EJIUUﬁE]ﬂ (Randomized complete block design:
RCB) $1uau 5 N353 4 91 Usznaudenisgnniunlsdas 5 suuvu éun 1) fudes 2) Awdleas
s 2 3) Hudloaryung 84-4 4) gams 2+9ame84-4 S)Nulod+yuns 2+4ung 84-4 HANTTVIARDS
wut nuiiugiudestyams 2 Snsasydulndfian lnefianugeiu suindidu suianssiy uas
ANETeINTigR WU 119.03 4.57 127.50 uay 6.67 WwuRlums mudIdy ﬁaumLLW‘v"u’uﬁ:ﬁuLﬁaa
finnugediu Yuindu sunansan tazmnuendetesiian indu 84.50 3.79 98.25 uag 5.93
LTURLUAT AUEIAY

abstract

Develop a Robusta coffee planting model suitable for Pattani Province. Implemented in
the experimental plot of the Pattani Agricultural Research and Development Center. Muang Tia
Subdistrict, Mae Lan District, Pattani Province Between October 2017 and September 2021, a
randomized complete block design (RCB) trial with 5 4 iterations was planned, comprising 5 types
of Robusta coffee cultivation, namely 1) Native, 2) Native + Chumphon 2, 3 ) Native + Chumphon
84-4, 4) Chumphon 2+Chumphon 84-4 and 5) Native + Chumphon 2 + Chumphon 84-4 The results
showed that native coffee + Chumphon 2 had the best growth. The plant height, trunk size,
canopy size, and joint length were the highest, which were 119.03, 4.57, 127.50 and 6.67
centimeters, respectively, while the native coffee variety had plant height, trunk size, canopy size,
and the least joint length were 84.50, 3.79, 98.25 and 5.93. centimeters, respectively
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nuilsUadn (Caffearobusta Pierre ex Frochner L.) @nsaasaaulalanniglaanineinie
waduAudans aamglivseana 25-32 ssrwadea Aumsilufusiunsenusiulunse anudunse-
A9 0g38MINe 5565 Tnsnszatevesulitesndt 7 ieu Usuawlulaidesnda 1,500-2,000
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Tsdanludanindaniil vieluiuiinialdnoudns selifideyandidnaunvnsdanta iesain
\nwasnsUgnldfinisseaumsugnniuil uienanunszatsegludmiadiieg uinta dosth 3
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The development of Robusta coffee cultivation patterns suitable for Satun Province

gVEseA fisan’  nsaum ey !

Rittirong Srisuk’  Songmat Sungnoi

AUEITeLAENRIUINTNYATAVAN"
Songkhla Agricultural Research and Development Center'
AugITeuariRUINISINYATANR 2

Satun Agricultural Research and Development Cente™
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ulay LAY YNT 2 WAy NS 84-4 uay Yums 84-5 JUNUUA 2 nuwlsTaniudyuns 84-5 wag Ay
Tau uay 4ums 2 way gums 84-4 sUuuuil 3 munlstanstusyums 84-4 uas yums 84-5 uaz Aulau
uay s 2 JUuuUil 4 nunlstamifugyung 2 uas yums 84-4 uay Yums 84-5 uay Aulau ULUY
75 nusllsUaniugyams 84-5 uaz NS 2 uaz s 84-4 uaz Aulay sULULT 6 nunllstan
TUGAIULAU LAY YUNT 84-5 UaE YUNT 84-4 uag YUNT 2 Nan13An1 wudl NMwnlsUadiugaiulaud
nsasgiAulamsiuswalauiy Anuni1msaiy LagaueAINTidn Wiy 69.3 303.25 Lay
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57.6 Ala puEy

Abstract

Develop a Robusta coffee cultivation model suitable for Satun Province. The objective is
to develop a model for Robusta coffee cultivation. and develop the production technology of
Robusta coffee to have an appropriate efficiency in Satun Province. The study was conducted at
the farmer plot, Village No. 2, Khuan Don Sub-district, Khuan Don District, Satun Province,
conducted between October 2017 and September 2021. Consisting of 6 types of Robusta coffee
cultivation, pattern 1, Robusta coffee varieties Kuan Don and Chumphon 2, and Chumphon 84-4

and Chumphon 84-5, pattern 2, Robusta coffee varieties Chumphon 84-5 and Khuan Don and
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Chumphon. 2 and Chumphon 84-4 Form 3, Robusta Coffee Chumphon 84-4 and Chumphon 84-
5, and Kuan Don and Chumphon 2 Form 4, Robusta Coffee Chumphon 2 and Chumphon 84-4
and Chumphon 84-5 and Kuan Don Form 5, Robusta coffee varieties Chumphon 84-5 and
Chumphon 2 and Chumphon 84-4 and Khuan Don Pattern 6, Robusta coffee varieties Kuan Don
and Chumphon 84-5 and Chumphon 84-4 and Chumphon 2. The results of the study revealed
that the Robusta coffee varieties Kuan Don had growth in the stem size. canopy width and the
maximum branch length were 69.3, 303.25 and 136.39 centimeters, respectively. Chumphon 2
had a number of fruiting joints. and the number of fruit per branch was 4.8 and 35.23 fruits,
respectively. Chumphon 84-4 had joint length and the largest number of fruit per branch were
10.09 cm and 10.5 fruits, while Chumphon 84-5 had height and branch number. The highest yield
was 311.79 cm and 57.6 branches, respectively.
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Development of Robusta coffee cultivation in combination with economy crops in the

lower south.

nIMAaRi 2.1 AsWmuIN1sUgnnIunsanenena s luguensugning

The development of coffee plantations together with rubber in a new rubber plantation.
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Abstracts

Development of coffee plantation system together with rubber in new plantations in
Songkhla Province The objective is to develop the production technology of Robusta coffee in
conjunction with the newly planted rubber plantations. The study was conducted in the
agricultural area, Tha Muang Sub-district, Thepha District, Songkhla Province, conducted between
October 2017 and September 2021. By modifying the rubber planting system to have a distance

of 3 meters between the plants and increase the size between the rows by 12 meters to support
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the planting of Robusta coffee with rubber in the new planting. The randomized Completely
Block Design (RCBD) trial was planned for 5 replications with 4 treatments. For example, no coffee
planting between para rubber rows (Control), coffee planting 1 row, between para rubber rows,
2 coffee rows between para rubber rows, and coffee planting 3 rows between para rubber rows.
It was found that coffee planting between 1, 2 and 3 newly planted rubber rows had no effect.
The growth of coffee plants in Method 3 had the highest trunk and growth, with a trunk size of
23 cm and a height of 197.63 cm, and the method with the highest yield was Method 3. The
number of branches yielded 57.7 branches. None of the plants showed signs of malnutrition.
possibly influence on the root system and The shade had no effect on the coffee plant growth

at 3 years of age.
unin

N533un1sUgnnIwnsing i sladnimeasslgniunaieiunvesuseinalne wAf laifisneenu
n1sugniivszauanudnsa ualiinensnsnisnialdnoua e naienuiiiaaudesnisugnniwns iy

= @ oA a o = & P o )
grevnBaduiiviasegiavan Jaduwuimsluniddumefnwimansenuannisdgnniunlsdaninioy
819N NALVEILVUIANITUGNEWNITUADESINALNTENUIINTEUUIIN Uag TUITDIENNITISAUNIT
Wausyuunsugnivg

SrUUNTUgNNY (cropping system) ninefia 35n1sugnitesings Msvllawemisenarevilnasuy

= & A = LY PN ! [y v [ L3 = Yo a
UV]IWWUV]MU\‘]IG]EJNﬂ’]i"\]ﬂﬂ'ﬁVI LANANN UL NN UBIAUTENBUVDITEUU %QLﬂUWiﬂiﬁ]%lﬂiUNﬁNﬁ@IU

=be

'
=

funninUgniiellasunaneuunuaintademsudnniegmelianimuindesluiuiuu (i,

e

2544) 1nnnan 1 Adsuuiiuiliioatiu (§9a31, 2536) wwmiﬂqﬂﬁ%ﬁlﬁmﬁﬁmﬁ’mzumumwmmmm
wusldidu 2 Yszan Ao 1) nsugnitgaidaien w?amiﬂgﬂﬁm%uﬁ'm (mono cropping, sole
cropping, solid planting 438 monoculture) (Us1lung, 2548; 314, 2544) 2) mﬁilqﬂﬁwmwﬁm
(multiple cropping) (839231, 2536) S?faquﬂﬁwmUﬂjﬁmmmmﬁwlﬁwmﬁ% leun 2.1) n1sugnivey
AIUAIRU (sequential cropping) 2.2) maﬂgﬂﬁﬂjmmﬁm (relay cropping) Wag 2.3) N13Ugnivs3a N3
Ugnitvuay ven1sugniveaeu (intercropping, mixed-cropping)

s2iiaudsnN15IY
Zaflalunsmnaes
1. wasgamsianivg dauau 513 220 du
2. fugnuilsUann Wugyuns 2 91U 100 AU wagiiudyuns 84-4 100 fu
3. Jugns 46-0-0, 18-46-0 Lay 0-0-60
4. @R BN
5. 1A30¢3dN1IzINA watchdog series 2000
6. Jandwmsumsin taun aedn Lesiile

61



LUULAZITNNTNAAD
9?’1LﬁumiﬁwmmiﬂqﬂmLLWIifJ’ami"mﬁ’umawwaﬂumuﬂqﬂimjmaié’fﬁaulﬂuﬂgﬂmamm
laitiaenin 40 dusols TuiuAdminasual Tn1599hNUN1SNARBILUU RCBD 4 N551AT 971U 5 91 1ae
. v 4 X, gk 43 . N
nsiawnsUgnnunlsdamtmunganilviinisnasedunlatersmnsinl Iduiviavae 5 15 laed
AS5UITAIN
an Al P |
n35u3e9 1 lifinsugnniunsanenamn s
Qddl 1
NIINIDN 2 Ugnnauwl 1 1a F8NINU0B NN
Qddl 1
N351357 3 Ugnniwwl 2 w3 SENINDIE1INIT
Add‘ 1
N35135% 4 Ugnniwnl 3 wad SENINAIEINIT
BUHUANINIARDS
1.Andeninunsnsikazunugneslug
2.mManseNiiuilgn adunsdnmseusUasdmsuignensnswazniunlneUgnenaiissey
Uan 3x12 a3 lagaunsavanla 40 dusiels ﬁﬁu'ﬁwauﬂEJ%@@W@&LWG}L%&JU%’@&JLLﬁﬂﬁiadﬁwqu GH
Ugﬂmq‘[mﬁﬂﬂ%ﬁwmﬂ%a X g19x@an WNHU 50 x 50 x 50 LURLUAT N15YAQUUgNAISLENAUULY
wazAualinuazai mnduiiall 10-15 Ju andugesiuuulisiundinaulesoavloann §ns 170
niuAenqu
msguauﬂaamamsmﬂaa&J'Ndau
nsladesnanoutnnia
ldleinligns 20-8-20 SHdudeduntd snsuasialddenuengveduens (15190 1)
SLﬁﬂsJImsﬁ%mmiauéfuw%IisLfJuLmU 2 913 g RUSHAUMITNveslugaLaInTIAnNay MIndyineu
lddy  Wunataw asladelagianisyavay 2 30 mulwInsanuvasluen wanauiioann1sveans 1d
Ueluvagnauiianudy liaslalelugouamselilunnynfnseiuvaneiu
3. MyvgnniuwnlsUann
funvan luaiueraniudieiu eanaulidowiandng 817 wasdnnuaumaNg AUy
TngUseanaui 50 x 50 x 50 wwuiiuns Ygnniwnlsdaniiugiuzdt loun ugyuns 2 guns 84-4 uag
YuUN5 84-5 Nlinanangs Ugnniuuaunssuisiniviun quﬂizm'wi'mEmWﬁﬂmanqﬂaé’Uﬁui
NN 2 WUgAD WUTYUNs 2 e Nugyuns 84-4 afiun1sugneadl 1.nmsugnniun 1 wadly 1 599819
1 %) d'd o 1 1
3’JiJﬂUEﬂ<1W’1§'WI3J§8‘EJ$UQﬂ 3x12 LUNS LLaz‘U’QﬂmLL‘V\I MUY 1 LLmiszqﬂmLLWmmaNiszim
HINITMNNNAUNIBNAUTATU 3 1005 TASUI9INAULIINITY 60aS 2.07u 2 oty 1 Sgen9siuiu
819157 SrEEUan 3x12 wns wag 30w 3 uadlu 1 $eenesiuiueem s seevdan 3x12 Wes
miﬂ%’uﬂgammamyjaﬁmaﬁu lniindenan anusuugmumeeg LLazﬂsmﬁqm 46-0-0
WAz 15-15-15 naufufunynainvau egnieanauiy waRuinauld nauaslumgy
nswissurununlsdanoefuUssin 6-8 ey visedlluase 57 duuld nlanuauysal
I Y o a aa =~ 9
WTawse Unannlsawtas wanhuwssuanluwdasminiswioumvauly
nslade
U1 1 Weinilgns 15-15-15 8n51 300 n3usedusiel lneuusld 2 a3t wiauna ldde 46-0-0

+

8131 100 nSusierusdel wazledunsd 1-2 Alansusiedu Tudisdugaay uaznaraviseUategany U 2

9

19laimiigns 15-15-15 8m51 500 niusenusiel Insuldld 2 a3 wieuvialdly 46-0-0 8051 300 n3uste

62



+

fusiet uazledunid 1-2 Alansudedu Tutisduggeu uaznasvidoaneggeu T7 3 M<eiatigns 12-
12-17+2Mg $n31 1 Alanusiadusiel Tneutdld 2 ads wdousislale 46-0-0 §n91 300 nSusiadusiel
wazijomen/Jovsin 3-5 Alansusiadu Yuvr/lalalusi 0.5-1 Alanfusiedu lutrsnarsuazUaeguu (il
wadvawisianinlneg) Iilvinananuds wazluduly 1einlgns 46-0-0 15-15-15 uay 13-13-21
wazdeaan/Jevain auAiwugin

v R Y
N1IVUNNVBYA

1. deyarnugnllenineldiaTosinan1izaina

Y 9
¥

1.1 YauausuNaIueY

e

¥

1.2 Foyausinauasnguanuazn e lunsany
1.3 UayanuTy
1.4 gunqd
< 1%
2. MIAUTeYATaINILN
<3 a a 41
2.1 nudeyanisiasaaulann 2 wieu
2.2 Javduseulau IANgeRINiiuAY 10 WuRling
2.3 Japnugenu naniniduseulautavangyen
2.4 udmnufsesufasony)
2.5 39A081704 TR0 2 NUSHIUNANNAY LAZUIALRAY
2.6 Yun1SRRNADN
2.7 HANAALALADN TN
2.8 TsAazkiad

2.9 FUNUNITHER USHUHAKER AN NHanEs 51810 Wasnanauuny
HaN1339Y

HaNFITeNTRRLINIsUgnnunlsTanisiuiuugnensssuulng

Insaulau wuldn N1sugnninillsdant 2 uad Auntunlstaniazivuinseulaugafigada
' A P a o X Y] P ) ~ v P s o
AnRRgeLN 23 wuiwns Matnsugnniunllstant 1 und suntunllsdaniasivuinseulautesiigadad
ANRRYRLN 19.74 lWUALLAT

ANNGIVBIRY ANHEIBsRUNLIlsTaRINUI1 MsUgnnunlsUan 1 uad aeliniugs genan
~ a 1 al a o & ) ~ Y a ~ A a 1
FaA1Ladeegn 199.72 lwudlung vielinisugnniunlsdan 3 uad azilanugatesiian Jallrnaieed
191.92 L URLUAT

yansauiaagiueen wag Arngiunn nsugnaunlstant 1 uad aziivunansanuining
~ ~ a P a o X ) ~ ' v 9 a =3
Nangrafvegf 173.06 wuduns Mellnsugnniunlsdan 3 uad asdvuansaiunitniosfigads
ALRRgRLN 157.8 lwuRluAT
uansauiiemile wag Aield nsuannunlsdan 2 uad sslivwiansaiuiinivgangadernadeeg
169.36 twufuns Meiln1sugnniunlstant 3 uad elvuiansanuniedesiandernaiesd 157.56
LIURLURS

63



A5 1 kARITUIRTBULAUAY AINEY AINNINTINY IuIuRaliNaxEs uazAHeTIRd

g nsLaseyulamuau
seulAy AN NN NN
Wirngiueen-Nanziunn  Airwile-Adld
L.Ugnniun 1 a7 19.74 199.72 173.06 165.37
2.Jgnnuw 2 a7 23 197.63 168.41 169.36
3.Ugnnauu 3 1o 22.42 191.92 157.8 157.56
CV (%) 12.75 12.82 12.92 11.00

e fuavlugnudipeiunanumednysiniisuiuliuandaiuiunisadinssauanuiedu 95
\Wesiguslngds DMRT

Juflvrandn wul1 n1sugnnwnlsdan 2 uad sununlsdanieidnuufamlinandn
d‘ = ! a 'l a ! v o/ ¥ L% o a oy v
gengndaradeegi 57.77 A deosu uaz nsugnnunlsdant 1 uad suniulsdaniasddnuiuiili
HaKAnoeiandellaaiengil 20.67 A dosu
ANNE1IAT WU MsUgnlsUaEnn 3 wad duniunlsdaniazianinue1dnegaianderiag

q
' '

v = = o

9g7 84.29 lwuRuAs way n1sugnniulsdant 2 und aunwnlsUanazdaiiugnifadesNgad il
ALRRYRLN 73.16 LURALLAT

Juudenaana n1svgnniwnlstant 1 wad aunwnlsdamazdduiudeniana gengads
1 ‘:ll 1al v A v kY v a o Y aa 4
ALadgegi 6.23 U8 fafe uar n1sUgnnunlstant 3 uad dununlstanasddiuiudeninnates
VgnTeALadeegn 5.45 U0 fand

AugIte NMsugnAunlstan 3 uad auntunllsanasieianuendesniaadailaiateed

]
.«.:1'

1 9.48 WwuAwnT uar n1sugnnwnlsdan 1 und dunuilsUanasiiaiudetieyi
6.67 LYUALLAT
uurasiote M3dgnniwnlsUan 1 uad dununlsdanasiidnuunasietegeiandedlaiaie
1 N 9 v 9 o Iy o A =~ o
9g#1 20.52 Wa siove war n1sUannunlsUan 3 uad duntwnlstaniasiiduiunasedenngad ol
ALRRgeL 9.46 Harate

= o ~ ;'J
AYAUALQ[YDYN

9 U

NAKAANIUW
AN 2 UARITUIRTBULAUAY AINEY AINNINTINY IWIURIlINaNER uazAIHEIR

FIUIULDD SR awem Swaudedt Anwemte  shuiuwa/de
NANAS A9 ARNE/NY (2531.)

1L.Ugnniuw 1 a7 20.67 77.38 6.23 6.67 20.52

2.Jgnnuw 2 a7 57.77 73.16 5.53 6.93 19.41

3.Ugnnaui 3 1o 28 84.29 5.45 9.48 9.46

64



anUseNa
msUgndununlsvanluszuuiiviuasuilenisugnnunlstansauluwlasensugnlv Tu
mu”i%’a‘ﬁLﬂwmﬂsmﬂ,aﬁ'au%wmmm%y’aL%’mﬁﬁ‘ﬁmimqLwiwsmmlwaauﬁmﬁuﬁagaLLGiﬁ{ngmﬁﬁwﬁzg
Aefluasmnassdeuttos uagziilesnineryiidusnvesersmsnisanuliiulalunismeass s
sufiunmaduiviaula Tudhwsan 3 U dununanansansyd ulawaglinandaludd 3 awnsaass
selddoutiraga FsmaAuteyaiianu aufwisfiormisnasgdulafud ssuumnuazsuniinasie
fununlstan agnals 7 drdey neufinsmsaglvinandnanunsafiuioaniunlédnmans?

A3UNAN5IY uazdalauanue

nsnaaedlunlasignenslminouduugnniunlsdann %aszuuﬂqﬂ 3x12 WnT @mnsadgn
1wl 1-3 4 Serdng Jesendls uaglhifinadenisiasaiulavesniunlsdan Mnnssuisinisasybiu
Tolsiumnsnedy Seinlddununidulaldd eotgasu 3 ¥ dununlsvandivgnluuvasaunsals
nandnldalnsianzluisnsugauuy 2 und Tinandngean esainseuusnersmnsdsladifanis
uAaugustufuszuunuesmul uay sunddliaseungulugadiugnniunlstan

65



mMmaaesi 2.2 nsiaNINTUgNNIUNTsTaRSmAUEeNITIEIULAY
The develop ment of Robusta coffee planting together with the original rubber

plantation.
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Abstracts

Development of a system for planting coffee with rubber that has already yielded
products in Songkhla Province The objective is to develop the production technology of Robusta
coffee in conjunction with the rubber plantation that has already yielded. Conduct a study in the
farmer's area Saba Yoi Subdistrict Saba Yoi District, Songkhla Province, by planting Robusta coffee
trees in the rubber plots that have already yielded results and reducing the number of rubber
trees by cutting one row, leaving 1 row apart, causing the rubber trees to have a distance of 3

meters between plants and 14 meters between rows. Between October 2017 and September
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2021. The experimental plan was completely randomized within the block (Randomized
Completely Block Design: RCBD) with 5 replications with 4 methods: 1. No coffee planting between
the rubber rows (Control), 2. Planting 1 row of coffee 3. Between the rubber rows, 2 coffee rows.
Between the para rubber rows and 4. 3 coffee planting rows between the para rubber rows, it
was found that the para rubber root system and the shade of the rubber that had already yielded.
Affects the growth of the coffee plant Quite a lot of one row of Robusta coffee plants. with a
distance of more than 6 meters from the rubber tree with the best growth, with a circumference
of 24.95 centimeters, significantly different from other processes. and the plant has a height of
182.1 cm. However, it is not different from other methods. As for the 3-row planting method,
there is only one middle row with high growth. side row have symptoms of dwarfism, malnutrition
due to interference from the rubber root system possibly influence on the root system and Shade

also affects coffee plant growth.
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Mneaadd 2.3 NIRALINTUGNNUN TS TARTMAUNUEIINITIEIULAY
The development of Robusta coffee plantation to replace the original rubber

plantation.
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Abstracts

Development of a system for planting coffee with rubber that has already yielded
products in Songkhla Province The objective is to develop the production technology of Robusta
coffee in conjunction with the rubber plantation that has already yielded. Conduct a study in the
farmer's area Saba Yoi Subdistrict Saba Yoi District, Songkhla Province by planting Robusta coffee
trees to replace the already yielding rubber trees. and reducing the number of rubber trees by
cutting off the rubber trees. is a rubber zone and the coffee zone is planted with a distance of 3
meters between plants and a distance between rows of 3 meters. Conducted between October
2017 and September 2021, 5 replications of Randomized Completely Block Design (RCBD)
experiments were planned, which consisted of 4 methods: 1. No coffee planting (Control), 2.

Planting coffee instead of a hundred rubber trees. 25 or 19 trees per rai 3. Planting coffee to
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replace 35% of para rubber or 27 trees per rai and 4. Planting coffee instead of 45 or 35 percent
of para rubber per rai. It was found that the above cultivation system in the Robusta coffee
growing zone showed the same growth rate of good coffee plants in each method. But in this
experiment found damage from drought and sunlight that is too intense, causing a lot of damage,

so planting again in 2020.
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Development of Robusta Coffee Planting System with Durian in Songkhla Province.
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Abstract

Development of a coffee plantation system with newly planted durian plantations in
Songkhla Province The objective is to develop Robusta coffee production technology in
conjunction with the newly planted durian plots. The study was conducted in the farmer's area,
Saba Yoi Sub-district, Saba Yoi District, Songkhla Province, conducted between October 2017 and
September 2021. The randomized Completely Block Design (RCBD) trial was planned for 5
replications with 4 treatments. By planting durian 10 meters between trees and 10 meters
between rows to support the planting of Robusta coffee with durian new plantings, namely: 1.
No coffee planting with durian (Control), 2. Planting coffee 1 row between durian rows. , 3.
Planting coffee 2 rows between durian rows and 4. Planting 3 coffee rows between durian rows.

It was found that the coffee planting between the newly planted durian rows 1, 2 and 3 rows
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had no effect on the coffee plant growth. Method 2, planting 1 row with the trunk and the highest
growth, had a trunk size of 24.05 cm., and a height of 182.1 cm. The most productive method
was Method 3, planting two rows of coffee plants, 24 branches yielding no nutrient deficiencies.
The root system of durian is relatively slow growing and therefore has no effect on the coffee

plant. Therefore, further information should be collected.

uni
= Y] & aa | ' P &

NSHUTDUDINATOUY Y gauniTvuizanoyluy1aussuins 25-30 ssAngalded ANy
duinslueiniaussan 75-85% winUgnluiunfdeiniauisies Tonasouda/fudn wasiauuss
sgnu Jynnlulndnielusae dunSeulinigiulavsodiulatt ik andat waztes luAusanis
GNLY annAuduAuIIu Ausrulunsie Aundervunsie AnsszunsdiflasivuIfuan 1wy
m’%‘amﬁuﬁ%ﬁéauua AOANINUITI mmLﬁuﬂﬁﬂﬁﬂqmaaauagjswﬁa 5.5-6.5

funnaldneuasiinisugnipsoulinug Usvana 82,500 13 Tugael 2556- 2559 siaiseu
' Y o ! a a P~ o v By A a =
ABULeHTIA189 wiluu1aTsaSeullismana1nudesu NMsUgnintessseu Tnganizniunds
aunsavile WesainnsUgnniseudiulng asiisverdgn 10X10 was vliaunsadiniwldianyan
Suduselanasy uaﬂmﬁamamsﬂaﬂwﬁaulﬁ LLazLﬁuiwalﬁﬁLﬁm%usuaamwmﬂwnmwﬁauﬁﬂé’w
m’i‘Uaﬂﬂ’]LLWIiUﬁGI’]i’JQJVILiﬁJUﬂMﬂ’J’lﬂJf\]’lLUumaﬂ"lﬁ “U‘UUﬁﬂVIL‘VIlI’] Wemdusunsianisulasd
ALY mummiﬁﬂmmaﬂsvmumﬂmsﬂaﬂmLLWIﬁUﬁmsaammJu AUANAT WY 3vuuﬂammwaau
L‘waammmLammuswmmﬂ‘wsuLﬂi%@;ﬂwanswmmm’tuamm

= ad a o
521U8u3sn1539
a o
danltlunismaass
1. waaviSeu Wugraownas Yanlvd 91w 8 15 91w 128 fu
2. g unlsUaniugyuns 2 91u3u 100 fu wagiusyuns 84-4 99U 100 fu
3. Jugns 46-0-0, 18-46-0 Lay 0-0-60
4. ansmanTuivy
5. lA38YIAANTIEDINTA watchdog series 2000
6. Jandmsunsin taud anedn Lesilly
WUULAETEN1TNAGDS
aufunsiauinisugnanlsdamsduniseuluiiundmingaral In15319umunns
NARBILUY RCBD 4n55335 91w 5 91 Lagdingsuianadl
351357 1 ldfin1sugnniunsin yseu
aca ] =
N3N 2 N 1 407 SEMINIVTEU
NIIUTTN 3 NA 2 1o TENINUAIITEU
N3IUTTN 4 MU 3 Uo7 FENIUAITEU

78



WUJUANIVeae9
1. dndenudasnumsnsluiminasaniteugnmisou
2. wipituiiugnyidou szerUgnuszann 10 x 10 was Ugnlédusum 16 du/ls e
vaugn UftRguasnwiduniFounuduuni Ao lussezmsiannvesiuniendsnsiuiieaiinigds
usiaiafivin Asiidulsa Awsiseenly Tdleieilgns 15-15-15 sasn 2 Alan3u/su warleBunidsauln

9
a

8n31 10-20 AlanSweau  luszezneuniseenmenvsesvezmsimuivesnen  ldleiniigns 8-24-24
091 2 Alanfw/su uazdinusisvonen uazluszozmsfonaviessozmianvessaiiienan3oumsa
mnnau ladeinilgns 12-12-7+2mg 8ns1 1-3 Alandu/mu

3. wisudununlstamiongduszann 6-8 Weu wiedlusde 57 dtuld fflennu
auuamwmm UnAnnlanung wdhuwSendgnluntasidnisesuvanly msugnniunlsdan lu
fiuiisru Aeudaashuane wagAulimugauaysal Snuniuguusii Tin Wusqums 2 uasgums 8-
ﬁiwmamamqa mﬁUQﬂmLLWLLaUWGUEms] Ugnnunnu3Bnseneg 1. Ygnnu 1 LLmsamUUQﬂnLiauwu
szgrUgn 10X10 lwns Ugnniunnsinaneseninesemiseuiainduniududaly 3 wns lngvinainau
Nseu 5 wns 2. Ygnniun 2 uadly 1 Sesenesinduniseusserdgn 10X10 wns Ygnniun d1uiu 2
wonlusenSeY sreeUgnIeninemu 3X3 wWas lngnneanauyiseu 3.5 s wag 3.Ugnnun 3 uadly
1 Seagnsiuiuniseu seezUgn 10X10 wes Ugnnun 31u3u 3 undlusesens ssezugnssnineiuy 2X3
RS IAEVINAUNISEY 3 1UAT

nslade

U7 1 14enniigns 15-15-15 83 300 niustesiusiod Tnoudsld 2 ads nieuia Tdte a6-
0-0 8n31 100 nSusiedusiel warledunsd 1-2 Alansusiesu Turiwiugaey wasnarwseuanggauy U
fi 2 1HeiaTiams 15-15-15 8w 500 n¥udedusod Tneudild 2 A%y nieuiildts 46-0-0 8z 300
sodusiel uazoduvsd 1-2 Alansusedu lutiwiuggeu waznarsvideuaneggiu U7 3 1ideiatigns
12-12-17+2Mg 8n1 1 Alan3usiosiused Tnsutsld 2 afs wiewtildtds 46-0-0 $ns 300 niusaduse
U uarlemen/Jevidn 3-5 Alanfusiesu Yurnddalalusi 0.5-1 Alanusenu ludinarauayuaneggry
(enadivuinindandnlneg) Viliuandaud uasdusuly Wondiagns 46-0-0 15-15-15 uag 13-13-
21 uwazdenan/Juvsin auawugin
nsuiinteya

¥ ¥

1. Gayamugalusinenldinsesingnizeinie

Y
¥

1.1 Yauausunaiiiey

Y

1.2 YayauSunauainieuanuaznslun sy

N

2. MsiudeuauesnIu

Y
v

2.1 Wivdoyanaiasaaulamn 2 wau

2.2 Yadusaulau yafigeninitufu 10 iwufiuns

2.3 Sanugediu ngeiimduseulaudisuansyen

2.4 fudnuisieduenu)

2.5 faAnuemis 3ae1n 2 AsuSnananadu uazvnaade

79



2.6 un15P8NABN

2.7 NAHAALATAMNIN

2.8 l3Anazuiag

2.9 FUNUNTHEAR USHHAKER A nuanEs 518l wasnanauununistuiindeya
3. nsifiudoyaveeisey

3.1 Yaduseulau gafigeniniiufu 10 wufiuns g 2 ey

3.2 fapmgesiu angaiiniduseulauisuassenyne 2 Weu

3.3 fusrunudsdediunne 2 iou

3.4 YaAuemis 3a91n 2 AsuSnananadu uagvanadennd 2 e

3.5 lsAuaviuas

NN

guinseulay nudn MsUgnaunlstdant 1 uad duntulstaniaziivuinseulaugefiands
! A 1 a o & o % o = B -
ANRRgeLl 24.05 lwudiwns Matnsugnniunlsdan 2 uan Aunuillstaniasivunseulautesiian
FedlAlafeeg 16.91 wuRwns Fellanuunndranaifegiidediiny

ANUENTRNHY ANNFIreunulsan MUY MaUgnniuiladant 1 um siinnags awam
FeAnaduogil 162,10 wuRiung sieinsugnnunlstan 2 wea asdanugeliosiign dafleadsey
148.9 1 guAUAT

YPNANTINUTARzTueen way Aidnziuan nsugnauwnllsdant 1 uad agllvwianss Wi
Y A = a 1 a o & @ = I Y v =i =
nnsangaAafgeg®l 170 wudwns Mainsugnniunlsdan 2 uad asllvunansaiuninadesignds
ALaRYaYN 124.45 lWuFllnT Fellnuuanmensatfeg1elltaddey

YuAnsInufiamile uag Al n1sugnniunlsdant 1 uad slvuiansauiningeiigada
! a 1 a o & o = 1 v v =i = A
ALadgagl 158.05 lwuAluns NN sUgnnunlstan 3 und sxllvuansanunietesigndaniaie
g1 123.21 Luflang

o v % ' Y ] a
197190 30 LLa@ﬂsﬂuqﬂﬁaUIﬁumu ﬂ'?l’]llﬁjﬂ RS AITHAIINNINNY Iumw@]ﬂﬂ?LLWIiUﬁGHiDN!LiEJU

v 6

Wug N1LRSEYAUlamUAAY
soulAy  AWNEe MISany NIINY
Arnziuoon-NAngTunn Aeniio-nela
1L.Ugnniuw 1 a7 24.05° 182.10  170° 158.05
2.0gnnu 2 uan 16.91% 148.9 124.45° 149.71
3.0annun 3 uad 20.68% 1777 159.55% 123.21
CV (%) 16.54 11.9 154 14.01

[y

e Mmavlugnudipediuinumesnesmteuiuliuanaeiuiunisaiinssduanuiesiu 95
\Wesiduslngds DMRT

80



IufRlRanEn wud nsugnnnlsdan 2 wad dununlstaniasiiduaufdlinands
gengnTeriaiueyi 24 Ae siadu way n1sugnnunlsUan 3 uad suntwnlsdanazddnuuidmii
HaKAnoeiandellAafeegi 16.3 N dosu

' '
= ! a

ANNE1IAL Uil nsugnalsdant 2 uad dunuilsUaniasiianugninegeiandaaiad

=<

oefl 78.9 lwuRlums wag nsUgnnunlsdan 3 uan sununlstanaziaueniadosdigaddl
AadLegdl 71.3 lwufinng

Sruutofidana msvgnnunlstan 2 un Fununlstanesiisuudeifnuagiiiands
Aadgegil 9.9 9o dens uay nMsUgnnulstan 3 un dunulstamaziidnnudenifanatiosiian
Fernaduegil 9.6 1o sen
nadvey

a a Y] v o v v a =& a a '
1 5.3 luiing uag Msugnniunlstant 3 ol dunuilstanivziimnugnidetesfigagaiiaiatvey
7 4.5 \WURLUAT

Augte NMsdgnnmunlstant 2 ol aununlsUaniaziiainnueidegeignadl
a

=

ururasiete nMsugnnulstant 3 ol aununlsUaniveiiduiunadedegaigagadl

] A 1 % 9 v o o v - =
Aafgegh 15.7 ua fete way MsUgnniunlstan 2 won Aununlsdamaziidwiunasedesfiands
fAaauegf 15.1 nadade

NaNaRN N

A15199 31 UIUNINIRANES AUE1ING INUIUTBNARNAFRBNG AINUEIIVD WALITUIUNARDTUD
TunsugnniunllsUamsiuyiseu

TIUIULDD UAUNRL AN NUIULIN ANNENITD ITWIUNE/
NANAR A4 ARG/ (2931.) )

Lugnnuwl 1 1 - - - - -

2. Jgnnul 2 1a7 24 78.9 9.9 53 15.1
3.dgnnuwl 3 1a7 16.3 71.3 9.6 4.5 15.7
aiUsemna

NINAaeIlanN NS IS EY InNan1saaetlugiianeny 3 U anunsasaydulalifuay
Nssuddinssyulaauiy dn3delmaumelududainunndmiaguns NuanTuiulassey
=3 i v = g v a v Y a1 W
AnudranansavansuniunluwdasSeunlvinandaug tanafiiuiu

d9Unan1sIde uasdaiauauus
nsugnnuilstansamiundeuluiuiitoinasa Tasudumsdgnyidoundoutunisugniu
1wl TsUannudn msasyiulavesiuniuladanuuandieiuainsalgnlasinaninsalgnsuiu
dfuniFeulilaglifinansznulag sununlsdanlsifernisuinsinermsifinaniainnisunug audadu
fruniseu

81



N13NARRLN 2.5 MsWauIsTuUMsUgnnunsanaanasludminusnsng
Development of Robusta Coffee Planting System with longkong in Narathiwat

Province.

Tnyad ummy' usan auas! Uselasy dunsw’
g3a lanines’ nssum deitos’
Saranya Jaiphayak! Nurida Salaeh' Paiboon Kaeohan' Prasoet Chantharat

Surat Saothong!  Songmat sungnoi?

AUEITUALITAUINTINYATUIIENA
Narathiwat Agricultural Research and Development Center'
AUGITUALITAUINTINYATAIUAT

Songkhla Agricultural Research and Development Center?

AdAeY (Keywords) nunlsdan Wesi aoenes
UNAngD

mMsimLnszuUNMsUgnnusisaesnestudmiausdana faguszasdifiewanmaluladnig
wamnunlstamsuaeanediivsyavsamitnzaludmiausnsana vhmsfnuluiuiigudisouas
WAINSINEATUIIENE fuadea3 onnedlmld dwminusdng dudumssenisfiounainy 2560
fuflouiueneu 2564 1MeuruNIsVAaadLUUduanysaingluudan (Randomized Completely Block
Design : RCBD) §1uau 7 1 81 3 nssuds 1eun Lifimsuannunseninauadasines (Control) Yanniuwl
1 407 I¥NINWIABINGDY Lag NN 2 UD7 TENINUMABINGI WU MTUGNNIUNTENINUAIABINGY 1
uay 2 un lifnasioniseannonfnnavesiuasines uaznsiasaudvlavesiuniun Tag assnoailede
ponamdutena Insdaudstenenuazdona vivliiisuiudena 1ded 33.0 - 36.1 Yosedu
wiindeve Ladsil 335.7 - 353.8 niusevo drudunuvidenty 3 Iudagn danuguaded 167 -
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Abstracts

Development of a system for planting coffee with Longkong in Narathiwat Province The
objective is to develop the production technology of Robusta co-longkong coffee to be effective

and suitable in Narathiwat Province. The study was conducted in the area of the Narathiwat
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Agricultural Research and Development Center, Palur Sub-district, Su-ngai Padi District. Narathiwat
Province Implemented between October 2017 and September 2021. The experimental design
was randomized, completely block design (RCBD) with 7 replications. There were 3 methods,
namely, no coffee planting between the longkong rows (Control), 1 coffee planting between the
Wollongong rows and coffee 2 rows between the Wollongong rows. It was found that the Planting
coffee between 1 and 2 longkong rows had no effect on flowering and fruiting of the longkong
trees. Growth of coffee plants by longkong when inflorescences develop into fruit bunches.
Inflorescences and bouquets are trimmed. Resulting in an average number of fruit bunches at
33.0 - 36.1 bunches per plant, average weight per bunch at 335.7 — 353.8 grams per bunch. The
coffee plant at the age of 3 years after planting has an average height of 167 — 188.0 centimeters.
The average canopy size is 163.4. — 187.3 centimeters, so planting coffee with longkong Can be
planted in two ways: planting 1 and 2 coffee trees between longkong rows by No effect on coffee

plant growth and growth, flowering and fruiting of longkong plants.
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ANYI2N AUYIIVD ATUIUVD

N335 (SHURUNT) (SHURUNT) (Yo/nq)
Lifinsuanniunsinaeines (Control) - - -
AW 1 507 SEMINLDIABIND 67.6 7.8 8.5
AN 2 107 SENINWAIABINDY 71.6 7.6 8.6

M131991 8 YUIAEAL ANEN wazAUNI N TIIYeIRUNIUNeTY 3 Tndaugn

PUINAINU ANE VUIANTINY
N33U0 (HURUNT) (SHURUNT) (HURUNT)
Lifinnsugnniunlsiuaeines (Control) - - -
AN 1 WO SEWINILDIABINDY 6.1 167.1 163.4
AN 2 07 SEWINDIADINDY 6.2 188.0 187.3

] a % ° v o N @
A19791 9 AUYINT AUYNIUD LLagﬂ"IU'JusUf’JGU@QWUﬂ’]LLW@qEJ 3 UV@QUQﬂ

AIUY12N AUENI2TUD ATUIUVD
ad 0
N334 (BURLUAT) (SBURLUAT) (Fa/nq)
Lifinsuanniunsinasines (Control) - - -
AW 1 507 5EWINLDIADINDY 79.9 8.1 9.0
AW 2 107 FEMINLDIADINDY 83.1 7.9 8.7

anusiena (Discussion)

miﬂqﬂmLmeﬁ"uamﬂmluﬁuﬁﬁwi’mmﬁmdm i1 2 3UuuU Ag

1. m3Ugnnudl 1 1ad 53rinauniasined {ulgnniunnsinadssninesesiuasInesieen
AUNWIALEALY 3 LA INENI9AINAUADINDUAY 3 LUAT

2. M3UgnNIuYl 2 UA7 TENINALIARINGY SrerUansENinadu 2X3 wns lAgreInauaaInes
2 LRI

N153AN1SNSUURRUATNIAMUAILULYIVBINTUIYINTINEAT
M3dnn1sasneialinen na uaznIsiuNanEs
1. madaudsimdafuifmanan msdanauis Adiidulse Asus Asnselag uag A
WSt lUSe wasanunsodesinudlunsaula
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- mslileneusenaen 1-2 weulddegns 8-24-24 uag 13-13-21 §n31 1 Alansu/su
. MdnTvigseulaunuy

snlvithagnston 30 - 45 u

dunmmuluifinandiuazmsunsienenvesasined
Sllshmdauassneaduuninen

 denene 2-3 wufuns ldle 15-15-15 $as1 1 Alandu/su warlihegsashiaue
. finusstananmide 1 - 2 Yenandenqunen seesionie 25-30 LYURLIAT

. finusiatona 2-3 dUawi uaz 7-8 dUani ndsnenuiu lneidontonaiiauyn

10 Frvaunvemaldly 13-13-21 way 12-12-17+2Mg 8051 0.5-1 Alansu/mu

11. \iutenasny 13-15 §Unsi Aeuiunisiunaivanede wieTunauaededaniy

O 00 N O U A W DN

A3Unan15398 wazdatauanue (Conclusion and Suggestion)
nsUgnnasInaeanedtudminussia wuin madgnnunsiuiuasines anunsadgnlenas 2

sULUU fip Ugnniunl 1 wag 2 upiseniiaindasened lnglldiinansenusdonisnmsasaaulavasiuniu
LAZAUADINDY UATNITRONABNAANAYBIAUABINGY LALABINDIIAsEINTalHANGNLA 1afen 280

AlanSusols
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N13NARRLN 2.6 MIWaLITTUUNMSUgNNIuHsanuzniludmdadaniil

Development of Robusta Coffee Planting System with Coconut in Pattani Province.

YseRae Wwela' nsaun dediles’

Nuradilah Jehdo! songmat sungnoi®

AudIdeuaziauInsinuasUaai’
Pattani Agricultural Research and Development Center'
AUGITUAITAUINSINYATANAT

Songkhla Agricultural Research and Development Center?

ARy (Keywords) nuwnlsdan W5 den3ng

UNAnNEa

msaszuunsUgnnunssmeninludmintand dudumsluwasnwasns duaviods
gunevzunsy dwmdatanil senhafounaiau 2560 09 RaUfUgIEY 2564 INUNUNTNARDILUUHY
auysalnegluuien (Randomized complete block design: RCB) $1uau 3 N35335 7 1 Usznoudne 1)
Lifinsugnnunsiuuens1n 2) Ygnniunsendnwnlsensng 1w 3) Ygnniunseninawniugnsng 2
LAY HANITNAADY NUTT N15UNNILNTENIININENTT 1 kae 2 uad duntuniinisiasaiiulaly
waneaiy TakA ALEs WREIAY wagrwanseid winisuannunludunsieinisiasydvlet lag
ﬁé}’umLLqu 12 oy nidalgn wudn ﬂ'ﬁ'ﬁﬁ%ﬁﬂqﬂmumwdwLme‘w%fn 1 403 AAIUGIAY 60.59
WURIAT YUINEIRY 1.29 LWURIIAT LAYIUIANTIHY 54.07 wufiing diunssuisfivgnnusisening
WAMENI1Y 2 UaT AAUEIAU 61.02 LUURALIAT YUIAAIAY 1.31 LWURLUAT LAZYUIANTINY 54.64
LBURALAS HANAAAMAMNVBIHANEARNENITY 1wl 2564 Wuin 1 3 N353 HAKARAMUNINVDINANER
sgndlaunndnafunisadd uifinandaugninfifatudefsutudusnvesnsvaass Tnodsuu
Handn aglue 1,267-1,314 wa/ls vnifnnasaden agluy9 1,404.21-1,486.35 n¥U/Ha &7
aunnwandaldun widnide ogludae 388.20-395.87 ndu/wa dwidnin eglurag 291.45-298.64
n3u/ma dmdnngan eglutag 173.49-177.53 n3u/ma uagamnusuile ogflurng 11.43-11.49 foduns

Abstract

Development of a co-coconut coffee plantation system in Pattani Province Operated in
farmer plots, Pho Ming Subdistrict, Panare District, Pattani Province Between October 2017 and
September 2021, a randomized complete block design (RCB) trial with 3 methods, 7 replications

was planned, consisting of 1) no co-coconut coffee planting, 2) coffee planting between one
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coconut row, 3) planting. Coffee between 2 rows of coconuts The results showed that coffee
planting between 1 and 2 rows of coconuts. The growth of the coffee plant was not different in
height, trunk size and canopy size. But growing coffee in sandy soil is slow growing. The coffee
trees were 12 months old after planting. It was found that the coffee planting process between
one row of coconut trees had a plant height of 60.59 centimeters, a trunk size of 1.29 centimeters,
and a canopy size of 54.07 centimeters. 61.02 centimeters, trunk size 1.31 centimeters, and
canopy size 54.64 centimeters. Product quality of coconut yield in 2021, it was found that
all three methods yield quality of coconut yield were not statistically different. But there was an
increase in coconut yield compared to the first year of the experiment. with yields in the range
of 1,267-1,314 fruits/rai, weight and peel in the range of 1,404.21-1,486.35 g¢/fruit, while the quality
of the yield was meat weight in the range of 388.20-395.87 ¢/fruit, water weight in the range of
291.45-298.64 ¢. /fruit shell weight in the range of 173.49-177.53 ¢/fruit and the thickness of the
pulp in the range of 11.43-11.49 mm.

NI

nAlAnoUEI ﬁﬁuﬁﬂqﬂmw%’n 174,992 15 ﬁuﬁmzmaa@iu%’wi’mﬁﬁ@ Ao Unnnil 81,378
15 wazusisna 53,808 15 Anvdusesay 46.5 way 30.7 maaﬁuﬁﬂqﬂﬂﬁﬂiﬁmauéwqmwuﬁwﬁu 5998911AD
Fan¥a asvan 11,043 15 wavevan 10,892 15 ilefifiuifien 171,464 13 nandasan 114,599 ¢ 18y
wandnvesdaniatnenil fovaz 44.7 uarusisana Sovay 31.4 wandeiade 705 Alandudels (us1iud,
2558) ludmindamidivgnuzndnunludine a1ey3 vuesdn Urunsy wazezuis (nudaasy
nsnens, 2563) daulngiluiufinuvse fusiudunse luuginnunsnsszaulymsawanan
ugninane liinuesnsiseldanas ufsannzemaiudsuudasilvandnanas uazuidin
wardnlildaunmsnluiinsszuinveauuasdngiididny 1wy nuouiamuazuiasimuILIE NI
dalvnananas %qquﬂﬁﬁuifsmﬁaLa%uiwalﬁuﬁuﬁiwiwdwLm’smw%’n tfuindudnuuamanis
famnsavsnmdymuasiusglalitunuasnsluiiuidwiadand Ssnuldufenidsiviaule
dHoswnuananuiifosnisvomaneaiislusasisUssmg nunaudaniuiiu/Alaniudoutiegs

Fattu gudidouaziannsineastani Jelddidunsifomatmunszuunsugnnuiam
uzmdludamintani luwlasgninveanumsnsivanedls suneUruisy Smiadani lnesaiy
Anwinsugnniunsnlumunznin wagifnguszasd Wewanmaluladnisuanniunlsdamsamiu
uzndniunzailudmindeami dwavhlfnsesnsiineldiiutu wasdunmadenlmdlisuneasns
Tuiudl werlddeyadmiuinlumenenuasfumadentifuinunsnsugnusninsely

HANIINARDY

aflunmsdadenulaslgnugniveanunsnsiudawinleeni (Wiaulas X=782811, Y=752104)
fiuft 915 szzUgn 9x9 w3 finwnsnaidisailasenis 1 1o e wendune ur truaedl 97/1 wy 5
suanedls SunoUzunsy Yaniailnnnd lnefinisuszsguiuas Tnuasnadila weewieusauduiuns
NAABY
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NANITIATIIAUNDUNITNARDY

namFleTEARuRuivgnnusmgndluslannunsng siuaniefls sneUzuisy Smin
Unenil

audRmaniivasiuissduaudn 0-20 wufns deuviinismeaaes (3197l 1) wudn ey
Duunsie famnudunse-ane 5.07 duvsansueu 0.72 wWesidud Buvsing 1.25 wWesidud Usuna
Tulasauiiviinusigemsiesay 0.06 Wedldus UimnamleavesafifivannsmilUldld 4.14 fadniu
seAlansy UTnalnunadouiifvamsoululsle 48.65 fadnsudeflandu finnudeanisyu 360
Alansusials wagAn1snlniih 0.02 ds/m

A15799 1 aavandAnenen nuazadvesuluiamisimunseuunsugnniunsuueniludamda
Unanil Nseaumnuan 20 wuRlms

AMENUAMMINMENTWLALLANYBIALY Usuna
1. anudunsa - A 5.07
2. duvIdasuau (%) 0.72
3. Bunseing (%) 1.25
4. lulpsiau (%) 0.06
5. Woanesanduuselev (me/ke) 4.14
6. Inunadeuiduuselen (me/ke) 48.65
7. ANUABINTYU (ke/rai) 360
8. sl (ds/m) 0.02
9. ilomu AuNIe

n1saLiiun1sugn

Fumunildddumsugnedausndetuil 25 Wounaiau 2561 Wosmndumiminszmuud e
yesereauliannsatiuiindeyald 3ddddidumsugndesimivnnsmis Yuil 6 Weunaiay 2563 UFTR
auasnsmunlunssiisene nednsideivive lddewnilans 15-15-15 §n51 300 nSusiadusal lnguwus
Td 2 ass ¥eurialdts 46-0-0 S 100 nfusedused uazedunis 1-2 Alansusiosiu Snslvii
ol awe/muanmafionna uazsidunisldt sud nuseunsmuduusnindeinigns 13-13-21
091 4 Alansurladusiel uazuunfiBendawin 500 nfiesdused Tneuddldday 2 afs ludeuunsiay
WaERaUNIN AN 2564
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n15La3gyAulnvaIAunIHIIUNNENED

RGN

ANNgsFunNUNTieny 3 6 uaz 12 ieundagn wuin msUgnnulsinsunIngmi 2 uan
frnugadiuladogegn WU 40.70 5514 uag 61.02 wuRlums muddiy daunsugnniunsening
uonuend1 1 uen Slnnagefuiede windu 37.03 53.10 wag 60.59 WwuAmng mudIRU (115197 2)

VUINAIAU

YnEFLuNUITDNY 3 6 uay 12 ieundsuan wud1 MIUgnMILITERINILNENI T 2 L
fvunadfuiedegean Wity 0.21 0.97 uay 1.31 wufilums Aud iy daun1sugnniunssninau
g3 1 uad Suiadduade windu 020 0.93 uay 1.29 lwufluns muddu (5197 3)

YUIANTINY

YUIANTIHUNUANTDIY 3 6 uay 12 Ieundsugn wuin nsUgnnusEnITauaIEnE1I 2
L0 Tvunansauedsgegn AU 32.26 4355 Way 54.67 lwufiing mudiu daunnsugnniusl
TEMINUAINENIN 1 uad Jvuansanaiede indu 31.89 42.90 way 54.25 wuRlung ANEGU
(AN91971 4)

nsUuinNsasaRulavesiunwisINNEnE1 018 3 6 Way 12 lneundsan wiidnisugn
Murlszyinauniuend1 2 un sxdluunldunsiedyivlngsgn widununAtnisiesyiulniliunnsis
fulnfunisugnniuseninauaiueninl 1w

o Y ] Y PN | )
M99 2 ﬂ?qﬂJQQWUﬂqLLW33M§J3W3WU ‘I/lEJ’]‘qmd 4 V]aﬂﬂ@_‘ﬂ

v
AMNEIAY ()

nIsu’ ~ - -
3 U 6 LADU 12 oy
Llifinmsdanniunsiuuensn - - -
2.UgnNunsEnineunInening 1 ka7 37.03 53.10 60.59
3.UgNNuNsEnINauaInEnsIT 2 uad 40.70 55.14 61.02

a o v ! k4 d' ! v
AN 3 YUIRAIAUNTLNITINUENI N NaYAN € %aﬂﬂ’s‘jﬂ

o v
YUINAAY (Y3.)

n3su’
3 |fiay 6 Loy 12 oy
1. lifinsUgnnunsinsening - - -
2.UgnMUnsEninaunInensng 1 ua3 0.20 0.93 1.29
3.UgNNuNsEnINauaInEns 2 uad 0.21 0.97 1.31
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M15199 4 YUANTIUNUNITINNENGN TIogene 9 vaagn

YUNANTINY (TU.)

NIIUD ~ - —
3 \nau 6 LADU 12 \hou
1. lifinsugnnunsinsening - - -
2.UgnNUnsEn I Inenig 1 ka3 31.89 42.90 54.07
3.U0gnNunsEnINaunInEni 2 um 32.26 43.55 54.64

HANGALALAMUN TWHANEANZNGT?

V2561

nstuiindeyanandnuazaannaandnuznsluliasnssuddane Tl 2561 wuin 7 3
N33U35 1wmmumawamauumuﬂmaml,ﬂaaﬂ wanenatunsaifegaitoddy Tnenssuisalidnig
UgnnulazUgnniuiseninauninensii 1 uad Mmmuwawaquamﬂ ﬂismmﬁwﬂqﬂmLLWssmw
WOWENIN 2 wad pYlidudAgsana TaduuNandawindy 960 Waz 984 wa/ls muaay d1unis
Ugnmuslsninauaiueni1n 2 un Wswunandndisinge winfu 815 wa/ls msugnnusiszninsund

(%
Y

ugns 1 uan Wumdnuariaddengeniinssuisnladinsugnniunuaznssuidsiznugnniunsening

o w

wawEnin 2 uan eghaiiudfnisada Whimtraveden whiu 1,850 n¥u/ma drunssadsilad
n1sugnnul LLavﬂiim‘i%‘i‘%ﬁﬂaﬂmLLWi“WiNLLmWW%ﬂ’A 2 U IﬁﬁwwﬁﬂmaﬁqmﬁaﬂmnjLLmﬂsmﬁ’u
‘mqaam Winiu 1,375.60 uaz 1,347.50 NS/AA ALY AN INNANAKER LAl dinide dmidni
ummmm LarAMUVLLE e WU e 3 AT mmmwmawamamlmLLmﬂmmw 1980 R Imaumuﬂ
o Wa 3 n3sUAs agluye 387.30-412.08 N3u/kHa v g/luye 279.46-295.05 n3u/wa i

nzan eglute 174.40-181.84 n$i/ma uazaumuLile ogluts 10.95-11.49 fadng (73157 5)

U2562

nsthufindoyanananuazanninuandnuenirluutaznsnisie Tl 2562 wuii s 3
n3513% IS urumandnuaztminranadden unnsnfumeadaedeideddry Tnonssuisildiing
Ugnmunl T nunandndiganinnssuisfignnusissninawniuendn 1 ua uazmsugnniunszning
LNENsN 2 ka3 egelitdudAyn1eada I wiunandauiniu 1,253 wa/ls daunisugnniunsening
LOINENSTY 1 BOD WAY 2 k07 IAINUIUNAKNAATDIAINT M1AU 1,202 way 1,196 wa/ls muaiau n1s
Ugnniunlszsrinauaauendn 2 uar Wb widnuataudongendnssuisildinisgnniu egnad
HodAgyyeana LLm'l:u'meﬁmﬁuwaﬁﬁﬁumaﬁ%’iﬁﬁﬂqﬂmLLWizWiNLme‘w%ﬁ’J 1w Tdmidnua
faFon wihifu 1,407.02 ndu/ma dhunssuisflifinsgnniu waznssudsisrugnniursssineum
ugwin 1 wn Wihwdnaaviadensesasn wihiu 1,379.04 uax 1,386.35 n¥i/wa nuddy A
wanardn laun dnminide dhaiind dwidnngan wageamunde wuii s 3 nssuds Semnmwa
nanAnliiuanenefiuaada Tnedudnide e 3 n33u3s eglutng 388.20-406.44 n¥u/wa vl ey
297.64-310.83 n¥u/ma Yninnyan aglutag 170.56-175.95 n3u/wa wazarmuiile oglurag 10.94-
11.63 fiadiuns (113797 6)
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Y2563

nstuindeyanandnuasamninnandnuzninluudasn st ud 2563 wui i 3
n33938 Widuaunandn unnsrstumeaifedsiifoddy Tnonssuisivgnniuslssninauaingnin 2
uon Wisununandniigeninnsndsilidnisugnnuruagnisugnniulseninaunisendn 1402 oghal
Hoddyneadia I uaunandanindy 1,209 wa/ls audidu drunssuisalifiingugnaiu wazans
Uannunsenineninening 1w awiunandnsedasun wiiu 1,117 waz 1,154 wa/ls suddu
uaziis 3 nsaAslvimiinaariauFenlalunnetunisadi nesuAEfiugnnusErisuaNEn 1 um
Sunliuliminuariafonasan Wiy 1,443.48 ndu/ua sesasn Ao nasudsilddnsdgnnium
LLazﬂisu‘i'ﬁiﬁﬁﬂqﬂmLLWsdeLmeW%’n 2 uon W vineanawden windu 1,418.90 uay 1,427.74
nu/ma nudy aunmEanandn Tdud dindnide dwiinth dviinngan uazaramude wudh i
3 N33 daunmuanandnliunndeiunisadn Tasthwiinide e 3 nsas oglurae 387.30-412.08
n3u/ma i eglurag 279.46-295.05 n¥u/wa dviinnean ogflutiag 174.40-181.84 n3u/ma uay
ArumuLile ogflutag 10.95-11.49 findluns (13197l 7)

Y2564

nsthufindoyanandnuazanninuandnueniiluitarnssaisene 1l 2564 wuth s 3
N33 USinamandauazauninnanandsliunneneiunisads lnesiuaunandn s 3 nssuds oy
Tutae 1,267-1,314 wa/ls dndnaaiadden oglutng 1,404.21-1,86.35 n¥i/wa dIuAmNIWHANER
Igur dhwiiniile eglutag 388.20-395.87 nu/ma vniimi eglutae 291.45-298.64 ndu/wa i
nvan aglutng 173.49-177.53 nduw/ma wazauvunie aglutae 11.43-11.49 fadums (113197 8)

M13199 5 NANFALAEANIHANG LTS TIus aenITnTsAN vemUam s sEuUMsUgNN LISy
ugniludmindnnil U 2561

IIUIU YINUNNE LN WINLN UL AU

aa a & A S H =
ASSUID NN Nalann LUD U1 Nean LUB
(ta/ls) (n5u) (n5u) (n5v) (n5y) (1431.)

1. Jaifinnsuannium
. o 960 a 1,375.60 b  387.30 295.05 174.40 10.95
F2UUEWE?

2 Uanmuwnsening
“ iy 984 a 1,450.00 a 412.08 288.53 179.50 11.49
LOINTNST 1 107

3.UgnnuusynIng

v 815b  1,34750b 39454  279.46 181.84 11.13
LOUENIT 2 LA

C.V.(%) 5177 4.51 3.78 3.62 4.02 3.29

e Mavlugauifediuinumesnysmeuiuliuandeiuiunedinssauanuaedu 95
\Wesidudlngds DMRT
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M13199 6 HarGALAYAMNMHAHE AN T ARNSTATH I URUAIN TR STUUNITUgNNUIT Y

s NIuTaiatani U 2562

WINUN

S1wau vwthwane  uawvdn uaviin A1y
Assuas NANAR wWaan Wio 11 Azan Ul
(wa/ls) (n5w) (M3u)  (su)  (hSy) (231.)
1. Jaifinnsuannium
. o 1,253 a 1,379.04 b 388.20 29355 177.84 10.94
IUULTNS
2. Jannnwnsening
v iy 1,202 b 1,386.35 ab 395.83 310.83 170.56 11.37
LOIUEWSI 1 o
2. Jannwnsening
v, 1,196 b 1,407.02 a 406.44 297.64 175.95 11.63
LOIUEWSIT 2 o
CV.(%) 5.08 4.10 3.67 3.88 3.79 3.15

e Miavluanuiifetuinumesnysnieuduldunnmesiuiunnadinseauanudeiu 95

Wosiduslae3s DMRT

M131991 7 WaWFeazAuINaNGrLrnI 1l avnsTATHnveUam SR SEUUNSUgNN UK 533

LznsMuTIintdaend U 2563

AU UIENNA WaMEn UAtn Wun A3
nssuSs Nanan  yadsn e U1 gan  WULD
(wa/ls) (nSu) (n3n)  (hdw) (n3w) (u3.)
1. laifinsUanniunsiu
o v 1,117 b 1,418.90 367.54 298.67 180.82 11.70
1ZN51?
2 UannwnsemIngmwa?
°, 1,154 b 1,443.48 378.09 304.91 177.47 12.03
UYW51I 1 602
3 Uannbiseiringwan
*, 1,209 a 1,427.74 369.80 296.85 174.22 11.54
UZWF1I 2 LoD
CV.(%) 5.96 4.14 3.98 393 4.64 3.86

e Mavlugauifediuinumesnesmeuiuliuandeiuiunedinssaiuanuaedu 95

Wosidudlneds DMRT
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M13199 8 HaHGALAYAMNMHAHE AL T AENSTATH N URUAIN TR STUUNITUgNNUIT Y
ugninludmindani U 2564

» . dwdana dwmdn dwdn dwdn Aduvwn
N33U35 - B & ¥ &
Handn  MisUden \o 1 nga1l Lo
wa/ly)  (hsw) (nS) (s (3w) ()
1.1aidnsUgnnun
, Yy 1,267 1479.04 388.20 298.64 173.49 11.43
FIULNI

2. Jannunseining
v o 1,293 1,404.21 395.87 296.07 173.67 11.56
LOIUTNSII 1 a2

3.0gnnunsEnIng

v 1,314 1,486.35 390.80 291.45 177.53 11.49
LEIUSNTY 2 1A

C.V.(%) 551 4.06 3.80 4.76 3.49 3.64

[y

e Miavluanudpediuinumesnesileuduldunndisiufunadinseauanudetu 95
\Wesidudlag3s DMRT

ORUEREIAG)

nsugnn s amgndManasaUgnldlussrisnivesmenie 1 wae 2 um leelifnade
nsisaiulnvedunuaznananus i ludiuvemananusndniiutuiy eradewnainnisld
Jeugninmuaiuridiveinsuivinisnens ysenauiunislddeniunaig 3eilvinandausning
ity @snountiunuasnsldldfinglddeusnin/Addutinaddesinn Taesnlddonanfinninande
sgn$1ng90u) Wufeafun1sfinwves Canja uay Magat (2006) lutsemafiauTud wugthnisugn
nunTINAULEN3 msUgnieainlaudulenid 2 was Wszezdgn 3x3 wng lagugnniundiuiu 3
uon Tumungninilugnieszes 10x10 was wagdgnnuil 2 un Tumuuzndniivgniessey 8x8
WAz 9x9 wnT kavnudn nsugnueninswwiunwlaninsaaiieselaliiuinunsns lneden Benefit
cost ratio qmdmﬁﬂgmwuﬁm@uﬁm wag Liyanage uazany (1986) lulseinaeidant Anwin1sugn
flganuzndn wu §ulzsn ndae 1inlve nunl uas Tnld wudn Weugniivsmudranunsaliiunanan
uzn¥leiguiu lnglamznsugnnunlsmmendnannsafiunandnlsd fovay 41 waznumldsls
HaKdn 225 Alansusiolsseliguiu uay Osei-Bonsu wagamy (2002) levinisnaassnisugninlasiy
g w1 Meldsuveazniniifiszerugn 12.2x 10.7 was wasidwildsundnnisosas 40-
50 daanunsavgniivsanlevaneeiin wu Tnlf nul Wudy

a@wamﬁ%’a uazdatauauuz (Conclusion and Suggestion)
LsiawszuunmsUgnniwisiuuensludmiadamid wuin nsugnniunsiuuenig
anunsaugnldlussyinaunivesmsndnii 1 uay 2 un Warerugnasariafuniun 3x3 wes taglifig
AONSLOSQLAULATDIRUNLILAZNANEANZN 1)
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Development of technology for the production of coffee substances and Robusta coffee

products suitable for the lower south.
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abstract

Development of appropriate production technology for coffee compounds and Robusta
coffee products in the lower southern region. Carry out proper production testing of coffee
substances and Robusta coffee products. in the area of Satun Province To develop Robusta coffee
production technology to be efficient and add value to coffee farmers in Satun Province.
Conducted during October 2017 - September 2021. Completely randomized design (CRD)
experimental plan, 7 replications, 3 processes as follows: Method 1, Wet Method, selected fresh
coffee beans were separated from the husks. Use water as an aid in rinsing within 24 hours.
Method 2, dry method. Take the selected coffee to dry. and method 3, fermentation and scalding
method, fermentation for 24 hours, then scalding in hot water and separating the bark. Use water
as an aid to clear mucus. The results showed that the ratio of fresh fruit to coffee bean substance

(% Out-turn) averaged 19.48 percent, the size of the coffee bean substance was between 6.3 and

< 7.1 mm. How to ferment and scald in hot water This reduces the drying time of coffee by an
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average of 57.14%. Compared to the second method, the drying method can reduce the area for
drying coffee For the coffee taste test, the roasted and ground substances were found. Coffee
beans after roasting have reduced weight. average 18.20% There were no statistically different

scores on coffee for each treatment at a 95 percent confidence level.
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Abstract

The study of Land varieties coffee in the lower southern region was to select good variety
and genetic affinity analysis. This experiment was carried out at Trang Horticultural Research
Centre during October 2020 — September 2021. Researchers are surveying and collecting in Krabi,
Songkhla, Satun, Trang, and Yala Province to data collection of botanical, good variety, and
genetic affinity analysis. To survey and collect coffee variety are 20 samples found to the trees
are 49-102 years old. The selection of coffee with good characteristics is several node frequencies,
the length of a node is not more than 8 cm. The number of fruits per nod is high and large fruit
size. can select 2 samples. The first was NSK3 in the area of Na-Thawi District, Songkhla Province,
the tree is 102 years old, several node frequencies were 11.3 nodes/branch, short nod length
was 5.4 cm. The high number of fruits per nod was 16.9 fruits/nod and the large fruit size was 2.3
cm. The second was ST3 in the area of Khuan-Kalong District, Satun Province, the tree is 95 years
old, several node frequencies were 11.3 nodes/branch, short nod length was 6.8 cm. and a high
number of fruit per nod was 29.0 fruits/nod. The cleft grafting of coffee found that TR1 has the
highest percentage of survival. The last to Study genetic affinity analysis can be 3 groups. Group
2 includes SSK1, SSK2, SSK3, SSK4, ST1, ST2, ST3, TR1, and YL1 with genetic similarity to Chum-
phon 2. Assumed to be the first group that was planted in Sa-ba-Yoi District, Songkhla Province.

It is propagated by seeds, As a result of different genetics.
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MINLINT 1 ToyauIunanhey Iuuiulusn aauvgiiiadey

S¥1N9U 2563-2564

[

warANUTURAY TuNundmInnsaly

U 2563 Y 2564
\ou Uaananieu . gungll Arutuedy  Uiinw . gungdl ALY

({iadlun9) fuly Wi (Wesidus) v Junu ey ey

an(in)  (earn {adwns)  an(dw) (99 (Wesid
iwaTe) walded)  ud)

UNIIAYU 4.7 2 28.23 70.34 43.8 9 26.80 76.10
NUATUS 17.9 8 28.32 68.39 0.0 0 27.70  68.20
funau 33.2 2 29.46 68.43 23.4 6 28.63 71.03
LYY 34.8 11 29.71 72.69 208.3 22 27.79 82.00
N YAAY 274.0 18 28.76 82.68 237.0 20 27.88 84.14
Tquneu 168.8 21 27.60 84.68 117.4 17 27.89 82.37
N3INHIAY 223.2 22 27.31 85.39 425.4 20 27.66 82.66
A 180.3 21 27.86 83.51 306.5 22 27.31 83.51
fugau 297.1 22 27.00 85.95 273.8 21 27.02 84.95
faAY 522.8 27 26.57 88.00 209.5 21 27.61 82.48
WeATNIEU 187.4 19 27.20 82.98 352.7 25 26.17 88.44
UL 270.4 8 26.13 75.56 0 0 0 0
U 2,214.6 181 334.15 948.6 2197.8 183 302.46 885.88
\nde 184.55 15.08  27.85 79.05 199.8 16.63  27.49 80.53

1 @nilan

a

Uy

Y1939, 256
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M1T19NUINT 2 ToyauTunau e eamgil AnuTy wagauekas Tununiminggan

U 2564

Vnasulu gungfi (°C) AUTUEITNE (%) ANAIUETIUIULAS (33)
LU s B =

(ﬁaaLNﬂi) ?“N?,jﬂ ﬁ]’]?jﬂ ?ﬂi\‘]ij@ ﬁ]’]?jﬂ 721514}
AL 2563 265.1 322 239 95.8 63.8 3.9
ngAINIY 2563 3428 31.3 23.6 9.8 68.7 3.8
Sunaw 2563 644.6 30.4 228 97.4 70.4 3.9
1UNTIAY 2564 519.8 30.5 22.5 95.3 64.9 4.3
NUAUS 2564 2.7 33.9 21.4 942 465 9.6
funaw 2564 200.5 34.3 22.7 95.6 49.9 7.4
Ww1E 2564 129.1 34.4 239 955 55.1 7.3
WAL 2564 375.2 34.0 24.1 96.0 59.8 6.3
Tqungu 2564 302.7 33.8 237 95.8 58.1 7.1
nsnNgAY 2564 75.9 33.7 24.2 94.9 56.2 5.8
domaw 2564 204.2 333 237 95.2 57.9 6.3
fuengu 2564 246.2 33.2 238 95.2 60.2 4.8
o 3308.8 395 280.3 11477 7115 70.5
ody 275.73 32.92 23.36 95.64 59.29 5.88

a

731 : @aandandouingneran

99
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M1919NUINT 2 ToyauTunamuy uuiulunn aamgiiagy wasaurudivsade Tu

(% '
~ I

Pundamiatnanidluseningt 2563-2564

U 2563 Y 2564

Uiy $hwaufu gaunil Arutufins  Uinanhiu $huautu ounNdl ALY
ey (Hadluns) Humn (GG (Wasiius) (Haduns) Hupn(iu)  (e3m duving

(fw) wadea) waded)  (Wedldud)

UnIIAY 0.20 1 27.20 81.83 127.60 10 26.21 81.66
Qmmﬁua‘ 32.30 7 27.22 79.46 6.40 1 26.77 76.07
OIREH 3.90 2 28.47 75.95 69.60 6 27.77 78.43
Wwgu 85.80 7 29.03 76.97 50.60 8 28.36 78.74
NEWNIAY 213.80 12 29.14 78.53 203.20 12 28.42 81.80
ﬁqmau 305.90 22 27.72 83.01 69.20 15 28.16 79.87
n3nNgIAL 243.30 15 27.84 80.77 139.10 10 28.68 79.48
danau 315.10 15 28.03 81.33 140.20 14 27.93 80.22
Alugeu 164.10 17 27.62 81.15 161.90 12 28.50 81.00
AanA 159.70 18 27.14 82.67 139.90 15 28.50 81.00
NEAINU 353.50 21 26.85 86.66 320.59 23 26.80 86.40
AL 480.20 22 26.12 87.15 0 0 0 0
kY 2,357.80 159.00 332.38 975.48 1,428.29 126.00 306.10 884.67
\ade 196.48 13.25 27.70 81.29 119.02 10.50 25.51 73.72

n: annilgnflenineUnantl, 2564

125



1 ' 4 o w 9 @
MINMANUING 4 ‘fj‘ll‘WiLil@iuﬁgﬁ1ﬂ’ﬂlﬂﬁfﬂﬁiﬂf’niﬁﬂ‘]&l"Iﬂ’ﬂllﬂﬁ?ﬂ‘l’iﬁ?ﬂ"llﬂﬂﬂnlw

3 p:
Falnlues

AAULUE

CCRM-14F ATTTGATITCTTCTTTCT CTGTTG TC
CCRM-14R ACA AAA GCC CTG AAA ATA ATA GAT CTA
CCRM-17F TAA GCG TTG GAA TTC TCT ACT CTATCT
CCRM-17R AAG GCAATG TTG GTC AGC AGT GG
CCRM-19F GTITTTITTTITTITCTTTTT TCT TTT TGA GCT
CCRM-19R AAG GCA ATG TTG GTC AGC AGT GG
CCRM-33F ACA GCC CGT TGA ACT TAT GGG ATT ACA
CCRM-33F ACA AAG GGA TGG AGA GGA TGG AAT ATAC
CCESSR-05F AGG GGC TGG TTATTT TTT GGG
CCESSR-05R GGG GGT AAA TAC GGG AAA GCA GA
CCESSR-14F CTT GCC CCCTTCCCTCCCACTC
CCESSR-14R TTC GGC TCC TTG TGT TTG GGT A
CCESSR-22F CCC TCAATC TCG TCC CCC ICT
CCESSR-22R CCC TCC ATA AAT CTT CTT CAC GTACTC
CCESSR-41F GGG CTG CAG GCT TGT CAC CAC
CCESSR-41R ACA AAA GCC CTG AAA ATA ATA GAT CTA

MINMANUINT 5 uaasa similarity coefficient yssmuniiAususmmnaniuiaien

126

1 2 3 4 5 q 7 8 9 10 1 12 13 14 1B 1B/ 17 18 19 A 2
1 1000
2 0585 1000
3 0633 0633 1000
4 0¥ 0631 06%/ 1000
5 05559 03000 07500 06333 10000
6 05833 05278 0535 Q7778 05833 10000
7 05559 05000 0644 0633) 06111 06244 10000
§ 05833 07500 06111 06357 05833 06367 05278 10000
9 05833 0633 05585 O 05278 Q7778 05278 08333 10000
10 05000 0383 05278 05333 03333 0633 06111 04167 05833 1000)
11 05833 04167 053[ 06111 04722 06367 05278 03333 Q5000 08065 10000
12 0535 06357 064 064 05000 Q644 Q6367 05278 05833 06%67 07500 10000
13 05000 0535 0639 06339 0444 Q7800 Q6L 05278 06339 07778 08065 08389 1000)
14 Q722 06111 06944 0694 0565 064 07222 0694 06333 Q6111 05833 0635/ 06557 10000
15 0633 05833 0635/ 06111 04167 06111 0633 0550 05585 0 05855 07500 07500 06339 10000
16 05333 0472 053§ 06111 04167 0636/ 05833 Q55 0722 064 05585 06389 0644 05278 Q7778 10000
17 06111 06111 05833 05333 03333 0633 06111 05333 0644 0722 05833 06111 07222 06111 07500 07500 10000
18 0722 05000 05279 064 0383 07800 06111 05278 0633 06%67 0630 06111 06567 06%67 0604 0639 0722 1000
19 06111 05000 05333 05333 04444 05833 05BHg 0472 05333 07222 06331 06111 06557 0585 06944 07300 07222 Q7778 1000
) 05278 Q5278 04444 0444 03B6 05000 05278 0383 04444 064 Q722 05833 0631 05278 06111 06%67 07300 05833 07500 10000
21| 06339 05278 05000 05BEg 04167) 06111 05833 05665 05E0 07500 06367 06339 06044 06389 07222 07222 07500 06944 08085 Q7778 10000




ANMANUINT 4 uﬁmﬁﬂymzﬁmgm‘iﬂmmaaﬂmwﬁllﬁ'mﬂmif?ﬁaﬁflmﬁuﬁ@inq As DD1 (1), DD2
(2), DD4 (4), NSK1 (6), NSK3 (8), NSK4 (9), SSKs (14) ttaz ST4 (18)
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AMAAHLING 5 uamﬁﬂymsﬁmgm%mwmmuwﬁ"lﬂ” mﬂmiﬁﬁﬂmiuﬁ‘uﬁmﬂ‘] Ao SSK1 (10),
SSK2 (11), SSK3 (12), SSK4 (13), ST1 (15), ST2 (16), ST3 (17), TR1 (19), YL1 (20) uaz CP1 (21

nFeunen)
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AMAANUINT 6 LaRIFN YA ININGIV0ININTLA 91nn15d1533luiiuiisinge Fie DD3
(3), DD5 (5) wag NSK2 (7)
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