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Abstract

Ducasse banana (Musa ABB group) is an important economic crop for agricultural communities
in Thailand, particularly for community enterprises that add value through processing. However, banana
production in many areas faces limitations in yield quantity and quality, affecting the continuity of raw
materials and farmers’ income. In the Nong-No Community Enterprise, Wang Yao Subdistrict, Kosum
Phisai District, Maha Sarakham Province, banana production has been insufficient to meet market
demand due to banana diseases and low soil fertility. Therefore, identifying key constraints and
developing appropriate production guidelines for Ducasse banana cultivation in this area is essential.
This study was conducted as an initial investigation to analyze the business feasibility of the community
enterprise, diagnose banana diseases, and evaluate the physical and chemical properties of soil and
water used in banana production. A field-based research approach was applied from November 2020
to February 2021, including field surveys, SWOT analysis of the community enterprise, disease diagnosis
through field and laboratory analyses, and soil sampling for assessment of soil properties and plant
nutrient status. The results showed that (1) the community enterprise has strong potential for
processing Ducasse bananas into dried banana products with high market demand; however, raw
material supply remains inadequate due to the outbreak of Panama disease caused by Fusarium
oxysporum f. sp. cubense combined with low soil fertility. Key constraints include low organic matter
and insufficient essential macronutrients, particularly nitrogen, phosphorus, potassium, and calcium.
The soils are predominantly sandy, with suitable pH levels for banana cultivation, but nutrient
availability is insufficient to meet crop requirements. (2) Based on integrated findings, two appropriate
production guidelines were identified: (a) establishment of model plots using both block planting and
planting along rice field bunds with disease-free planting materials, together with effective Panama

disease management and soil fertility improvement; and (b) transfer of banana production technologies
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to community enterprise members and local farmers to ensure a continuous and sufficient supply of

bananas for processing, thereby enhancing community economic sustainability.

Key words: Agricultural extension and development, banana disease, banana farming
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Figure 1 Banana products of the community enterprise
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Figure 2 Banana production context of the community enterprise
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(A) Yellowing symptoms on leaves (B) Vascular tissue damage symptoms

Figure 3 Symptoms of Panama disease in banana.
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(A) Colony of F. oxysporum (B) Colony reverse side (Q) Conidial morphology
isolate Ful under a microscope
(400x)

Figure 4 Morphological characteristics of Fusarium oxysporum f. sp. cubense isolate Ful on PDA after

incubation at room temperature for 7 days.
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(A) Non-inoculated banana plant (B) Inoculated banana plant

Figure 5 Pathogenicity test of Fusarium oxysporum f. sp. cubense isolate Ful.
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‘U?mmluimmuﬁu’mmiuﬁugﬂﬁmewﬁm81%"3% Dry Combustion #eLa383 CN analyzer (Elementar, Vario
Macro) SinsnzsivSunameanesaiiduusslev (available phosphorus) fae3in1sadadaeaisazane Bray |
Pnuasataildiuninngiviinuneanedalussazateseinies Spectrophotometry finnuenInay
880 nm (Rayment and Lyons, 2011) wag (2) mﬁmevfmmquaﬂLﬂﬁlammmlaaau (cation exchange
capacity) (CECQ) uaz Iins1zsisrgemsiivdifuusslovd 1eun unaide (Ca) uunii@on (Mg) uaz Tnunaides
(K) TngT3n1saniareansazaly ammonium acetate, pH 7 (Rayment and Lyons, 2011) dw$usnemsig
fduuselovd eun wén (Fe) wusnida (Mn) nesuns (Cu) waz §anzd (Zn) azgnitaszyilnanisadiadie

@13azane Diethylenetriamine Penta Acetic Acid (DTPA) (Rayment and Lyons, 2011) U311:us16 Ca, Mg,

B
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K, Fe, Mn, Cu, WLag Zn GLumiaﬁ'm]zQﬂfjLﬂiwﬁﬁ’mm?m Atomic Absorption Spectrometry nuien
AnneiauildinyssidiunnugauauysaivesiuwasUssiiuseausinesdmiunisugnndae (susnsansel,
2562) HAINNIANYY WU
3.1 audAmaid@nduasiafivasiu

autivnaildnduaziafivasfulufiuiivonnuninsgnndredunuedu sunelnguiide Smin
wynanseny (Table 1) Tnsfuflliugnndrsvesnumsnslutumuedu sunelnguiide aumansanu fidedu
Junsne (sand) Tudnsuwvemiidadufiseduaudn 0-50 wuRuns wasidufunsesiu (oamy sand)
sefumwEn 50-80 Iwufuas Afitoriu (Uensadendt daudunsadudwesiiu) egluris 6.2-6.6 Bs

fohndunsadintestiadunane uasmanzausienisugniiy (Ailleviuanzausenisugniiveglugis 5.5-6.5)

o
v o a

Fefupuuinudlisuiuedayuiteusuafiey uenmndnnnsinwmuhiuiidnwidfansiliih Ec)
otffisediu 0.013 dS/m Fauandliifiudilinudgmiiuds

Mnmsdrsaaud ey wuin ﬂzgwwué’ﬂﬁwuiuﬁuﬁﬁﬂww Ae AudUTuuBunIYIng (1.9-4.7 g/ke)
Tulnsiaustanun (0.1-0.2 o/ke) wAaid ey (67-85 merke) wunilidey (71-97 me/ke) wazlnunaideu (56-60
me/ke) AiwaniUasulalufus dusulSunameanedaiiduuselew (1121 me/ke) #nd (1.0 me/ke) way
V9uns (0.28 me/ke) Twaniudsuldlufuuy (0-25 wufwums) agluszauyunans wena NI nmsAne
wudrAuluiufivesnunsnafugnndretiunuedly SUsuiaundn (70-132 me/ke) uwazuseniila (2.5-13
mg/kg) MuaniuAeuls aglusziiugs

agelsfinnuannnsUszfiussAuanugauanysaivesiu nuiiuuukasiuasdinugaaysaives

Auaglusyium

Table 1 Mean values of soil physical and chemical properties and soil fertility levels in banana-growing

areas of Ban Nong No, Kosum Phisai District, Maha Sarakham Province

Depth  Sand Silt Clay Texture  pH(H0) EC CEC oM Total N Avail. P
( % ) ds/m cmolkg (- g/kg------- ) mg/kg
0-25 88 8 a4 S 6.2 0.013 2.4 a.7 0.24 14
25-50 89 7 a4 S 6.6 0.013 1.7 2.0 0.11 11
50-80 87 9 a4 LS 6.6 0.015 2.0 1.9 0.11 21

Depth  Exc.Ca Exc.Mg Exc.K DTPA-Fe DTPA-Mn  DTPA-Zn DTPA-Cu SFA

( meg/kg )
0-25 85 84 59 132 2.7 1.0 0.28 Low
25-50 67 71 56 74 2.5 0.32 0.17 Low
50-80 75 97 60 70 13 0.26 0.18 Low

Remark: S = sand; LS = loamy sand; EC = electrical conductivity; CEC = cation exchange capacity; OM = organic matter;
Total N = total nitrogen, Avail.P = available phosphorus; Exc. = exchangeable; DTPA = DTPA-extractable; SFA

= soil fertility assessment

o
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3.2 sEAUsINRIIEMTUNMIUgNNde
mMsfnwillddnmseauuimasigeslufudniunisugnnéisluniou tasldsmenamdn 4
579, Idun Woanloda Tnunadou unadou uazuuniifon usnusdseduingiluAudmivugnndae
(Table 2)

NASANYINUINUS L eaNasE Inwvaley waadey warkuniidey TuAunasnntidnfull

USnausnninAingd (critical value) vasUSinasinevnsisdmsuiunugnnalgluunsou

Table 2 Critical levels of plant nutrients for bananas grown in tropical regions

Element Critical value (mg/kg)
Available P 80

Exchangeable K 195

Exchangeable Ca 800-2000
Exchangeable Mg 120-360

LﬁaLU%‘&J‘ULﬁ&J‘uU%mmm@mmmé’ﬂiuﬁumaqﬁmwuaaiuﬁuﬂ%mmmméfmmiﬁmmmﬁﬁm%’u
ndre1uau 200 fudtvgnluiiud 119 du wuhduidnuiviinusnomslifemesoaudoinises
nane enusLUNTidey (Table 3) IngAufean13s10 N, P,0s, K0, Cal, kag MgO va4nade d31uu
96, 48, 144, 44, wag 25 Alansusials uiRuIUTINEN N, P,0s, KO, Cal, wag MgO agdnuau 0.06, 10, 22,
37, waw 45 Alanusiols Mewmiinumsnsaslateadiufudelildiviinusmemnmuiindedeanisdiuu
96, 38, 122, waw 7 Alansusials d1w3us1e N, P,0s, K0, uag CaO anuaiu dmsusinuunii@eununsnsla

Pudusaddiuiionnluiuivinauunidi@eueglussauiidisame

Table 3 Nutrient requirements for banana plants (200 plants/rai), soil nutrient contents in banana-
growing soils of Ban Nong No, Kosum Phisai District, Maha Sarakham Province, and additional

nutrient requirements to meet banana demand

The amount of additional nutrients

Element Nutrient requirement for banana  Nutrient in studied soil
required to meet the banana needs
(kg/rai) (kg/rai) (kg/rai)
N 96 0.06 96
P,0s 48 10 38
K0 144 22 122
Ca0 44 37 7
MgO 25 a5 0
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ﬁuiuﬁuﬁﬂqﬂﬂé’wﬁummwmﬂﬁﬁﬂqﬂﬂﬁwﬁﬁwuaﬂu gunelnguiide Jwminumansaiu dwlvg
Wuiumselutng 50 wuRmnsanfafu eiteviveglussiuiimnzausonisiasauivlavesiiy eghalsiay
\nuAsnIAITIAT Iz evetnstesTay 1 ads ileshuszduafierlimnausonisissyivlnvesiivuay
dietostuiudunsatafinannisugniimussesinaiuu uennifuluiuiivesnuasnslalldfud

Hondnveshufinuluiuiiugnnirevesnunsnstunuedu fe Anugauanysaivesiueglussdu
i1 TnatamzogisdaSinaduvidsingluiiu Usnasigensvdn Tulasiau Tnunaiden weaiden uuniiden
wazs1913I0e daned ua owas lufveglussdui uenandinnnnuFeuisusiinusnoimnsluiu
fuvinasnosfinueusonITresndasdiuiu 200 fuluiudl 119 wu Aufvusiglulpsau
woanleda Tnunadon uasuaaiBon Biiomoronudesnisvendas femaiinunsnsinisumums
damssmemsity (o) Bivsnzansiornudiosnsvesndeiielilivimnauarauanuemananauiinain

Aoin1Rely LaziNYRINTAITIATIERUAEUIUKUNNSIAJ8INNTIAABUANAINAULALAARUUNTHEN

4. wunamskdangasthiiwanzauduiiui: msfnsudasdu

nnsAnwis 3 Aanssu Idihdeasvesis 3 Anssusndvundusuamenisdandetn i ivnzan
Ao/ Tneduummiemssiiunis 2 wuama fel

1) sinsudaudasiunuy: vhnsnanulasiuwuu lneveaewwdn 2 suuuu fe Ygniduudas wasdgn
mufuuiieduuuaiurlundndunid ndefthungnlusvasiunuudundisasalsanensevesndie
finande Fusarium oxysporum f. sp. cubense finsdnnisifieanni1sunsseuramnediu (soilborne) uag
nslififiruuulnanusomiodunn gunsaimanuasiisadosiui aaonauiuianssunisymisud
wngauTsuATIgnNaNysaivesAulUI M ulnau Wearlesa Tnuvadoy uazueaiTen laifeane
sioruFaINsYeINd Iy Sfainsdnnsinsuivanzay Tnewusivmnzaufunsiuussuidundaenn
Tnslawziug uzdsesiuilos) Ao uaznseimm

2) dreneawmalulagnisudnndlegyuyu: uonannsyinsadnudasiuuuuuds Weliinainu
soidleswarguruaunsandandisihiuietanduingivduunssuidundaemn Sasastldndaendy
12,000 1A% 1 ﬁi’wLﬁuaﬂwqﬁﬂﬁé’aﬂﬁmimwaﬂwmiuia@msmémﬂﬁaaiﬁauﬂ%ﬂﬁaﬁwﬁm;mmul,l,azmwaﬂs

eduAugiulume

a3U uazdailauauus

fawfaviagurudunuedulziiuiunisyhudunid uiamndninisugnndendeuiuiie laed
nsthanuusgusmngluuiy Banana Mos wasiduiidesnsvesman ogndlsfiniu ndaeinhinanluiiuild
dissmesdpafimsteanssituiinirdosar 80 vesingiuvivun Fansiluiuiindandredulesiiomnusyay
Hapmnéremeluvueiiidslinandn (Mevazesngneeudiled) FsnmsAnmanudululdsuiviamia
gurulunisdaasunisudnndrounanndnuazinunansluiiud 4 Ysediu Ao (1) nsudauvasiuuuy (2)

a6

naaewdn 2 3Uuuy ds Ugniduuvas wasUgnauduuiieidusuiduvuluundidunis 3) aneven

3
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welulagnisudandedyury way (4) ndreiihuivgnluwlasiunuulundievasalsn Juinnssunis
whsufunnzan wanluiugimnzandunmsiiuiudsguidundienin
dwsuiulsarendiednri wudn ennislsannuluudasgn Ae Tsanensie (Panama disease 130

v

Fusarium wilt) Lﬁ(ﬂmmfgﬁlﬂ Fusarium oxysporum f. sp. cubense Iﬂ&lﬁaﬁdﬂdﬂﬁ duwamnenistesiu
fnda il (1) Ugnndaelneliduneneiusiivmannide tietlestunsihidommelsaigiiuiiugn egnlsh
pailosnifoanunsofnniunderuslalaefiluuansoinislsn dafumslimieiusanuuasgnilsidulsa
viemaitusildanmalulaBmamnzdsaiodenuy meristem tip tissues culture (2) matanisidieiioglu
A lersnrseanundadeudy (primary inoculum) Ly NISNENAUAINLARA 2-3 ads 9 ag 7-14 U N13
Usuamudunse-ssvesivliigendt pH 7.0 ileldlimnsausoninaiguende (3) mawdsuudasgnld
nssruneiia LildAusesdoidomaistu fuduanmilimnzaudeninatqente @ mslisnoimsi
wanzansonsdnAvlauduss e liiuAnmuduniulss mslisinemnsiosniounifuniusonis

s

vosfivdsnalifinAneusoutedelsn way (5) wedudeqdunisufiindiiu Trichoderma Tasnaweiug
1wy videnanfuljsduridsesiuvauioutgn uazszuinsugnaalaudunnifieu ietesfunisidviaiean
Foauvelse

dmsudufuluwasgnndgluiiug wud Auluituiivgnndreveansnansdugnndasthunuedy
sunelnauiidy Sviaumansay daluaidufunselutg 50 wuRwnsaniofu ArflevAusglusedud
wnzausenisiasaivlavesiiv egslsinuinunsnsmsianyiatitevegstoslay 1 ade iesnuwnseiy
Aetliimnzaudensasqpivlnvesfivuazifiotdesiufudunsadafnannisdgninduszoznaiuiy
venaniimiluiufivesnuasnslilsfudy venant Yoymmdnvesiuiinuluiiuiiugnndrsveansnsnstiy
vuesly Ao mnugauanysaivesiusglusziui Inslawizegadsimabunieingluiu Usunusine s
van lulasiou Tnunadon weaidon windidon uazsinemsses danzd uag nesuns Tuduegluszius
uenaniannsieufisutiinasinomslufuiuuiinasinemsfivnunudsansvesndiesiuiy
200 fuluitudi 113 nud1 Auduiunusiglulesiau weaveda nunaden wazueaidey lifomedeainy
Foansveanda dewmgiinuasnsdsmsnusunisdanissineimsiy (o) Wnngaudeanudenisves
néefieliliSinauasaun e mardrmIina1adeIroly LaginunInsmTeTEiRuReuN AL
TaleiitensiaaounanmaulazandununsHan

Mnmsinwtssuamdulldmsviamiagurulunisduaiunimdnndsunandnues
\nuasns maiialsaveand e uazauantivesduiinunanslilunsugnndsluiiud Iiiuysanns
wiormunduuumenisdandedr i fuansauduiiug / guu wudn 8 2 wwanng baua (1) vinisuén

wUasfuwuurisguuuunsugnidundasuazignanuiuu uaz (2) deveawaluladnisndnndiedyuvu ieli

Ananusiewowmazyusuanunsandandiedriniietunduingiudmiuudsgddundienin
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