S1YNUBNUIIUIY

FyuaznaLImalulagn1sinnUsEaNS A IWITUUAIINART U1 UZRAY
WUUYIUINSUaEeEY
Research and development program for integrated technologies

and sustainable cassava production optimization

HE1UIINITUNUNUIY

UNUSETNA 299718y

Dr. Prapit Wongtiem

W.A. 2564



FIYULHNUIIUIY

%4

ARYLATWAUNNAIUIATNISINNUSLANSNINSZUUNISNARI WA UL 1A
WUUYIUINISUaEeEY
Research and development program for integrated technologies

and sustainable cassava production optimization

HOUILNITUNUIIUATY

UNUSENA 2998y

Dr. Prapit Wongtiem

W.A. 2564



AUs15n

wusAfeuariaumealuladnisifinyseanswszuunisnansud s ndauuysannsuas
dadu ﬁi’wLﬁuﬂfls%’a&gumﬁauqamm 2561 - §unaw 2564 laedfnguszasdiile 1) IewWauiusuas
nslfiesesmneluanalunisdaidensiug leliladnuamenisinunsasinuaufoinisves
inwasnsuazglivszlevd 2) Wowaziammaluladlunniinuszdnsamnswdnsiud e ndsedng
gndes uiugh sani51 Tunsensedunandadeiiudl andununiandn uazantiymnsnauaauissuly

A1SHAR kAT 3) NAFBULATa1ENaANAlLlaENSILUSEEANS AMNNNSHARTUA Usnaanmanzaulunmay

'
o A

wasUan lagnseuiunsiaiusInsenIegilduinetowianInsy 1enyy wazinunIng liveenseau

<3

HandasaNud anduyun1IREn wazuilvdymluiiui nnsideladeyarnuvainuaienieiugnssy

U 9

vanugiudvsnaemhunldlunisiuuniuiuaznisdnidoniondliiug wazau1saimuiasoanng

9

Tuanaweldlunisfniioniugiudusnasniianvagmiuduniuselsauuaiisualuan dunmulsaly

AagiudUends dumulsasindy dnvazwtegs dnvuglyenluddn wasdnwasudaniledld laae

v s

Wugduau 6 aneug Mlinardaudeganiniusilioudiou Faeimunldiduiuisusesialy lagudeya
anuwaEnNdugIu-asTInevesiugiud UsndanazdnyaNdiAgtu aunueu deninlunisade
Tnagavemsiuanminiziliaige laedanistninbiiinsnasanenmsvadudivsnasluaninimiey

s

doibe waglfmatansveneiusiudvsndilaeloanfnigadisnsnmsveeiugannniinisueietus
LUUSTINANRS 10 i Idmaluladnsifivdssavsamnisndndiudevds Tushunisldssuudgnity
éauﬁ’umﬁmmiﬁmmmiﬁ%LLazmﬁmmﬁﬂjﬂaﬂNmmsau n1sUsuUTIANgANALYTiveIAuaIY
szuutgniie Teuruduuulunisldmaluladnislatomuainseiauluiuiionane ussnidoanile
pouvuuaznanzTueen lavuyusuuuulunisldinelulad madudnenmwaswamiousiugsiudzmda
aunmuaznslassdanunn luiuiinnane Sueen Igusuduuuilunsldmellagimsliedanmias
1§ vEtaufumslddondnuaiiengiduluiiuiinians usendsunienoudns uagimuinisld
weluladinfesinsnanuasusunwasnafieandununissdadudsnddimngausuanmiiud Tu
mangiugenideaviio mawie nans weznianyTusen kaswAdeTnukuuitzdiefiuU sy A m
Tunsnamsiudzndufiosnsefunandniiansofudl warandununisndnsonionandn el

AnudsduluszuunisnantiudUznasuaaUsemasa b

ﬂmzé’%%’wi’uﬂuaﬂwam s1g9uLautazduselosinninivy Yn3vIN15NEAT HanaU

nensns wasgaulalaemill NesladnwinasimelulagnlaluldliiAnUselovisaly

’ i ,
/) o
2/

~/

(WaUseie 1eaiigy)
Qﬁwu’wﬂmmumu%’ﬂ
NUAWUG 2565



AnRNITUUTENA
b
U
BB UdANYAlLaYANEE
uni
a o 1 dl
WU REN 1
a o 1 dl
LHUI1UIT8E RN 2

unagUuadalauouuy

UVITRUUNTU

UV

27

55

69



ARRNISHUZNA

wHuITeuazaunalulagnisiiauseaniamssuunsiandud s nduuuysansuag

o w

et andunslud 2561 - 2564 laglasunisatvayusuyssunnaInnewiidudinnuIdewii

Q

(3%.) wazddnauaugnssunsduatiingrmans Ieuaruinnssu (@na.) AuzITeveveuAumiiy

6

feunensaudn geuiensdiing auideiviy augnssunsuImseLide uasauznsTInNgT
USNEIA1WIBINIT N bAUaLaus Uz karANUS N lUN19nindataus N1519kREN1sA U Uty

AANTINA99) LazRnmuANATINENIUe WNUUITE T Anudnsavesnisanduauluaed lesuanu

Y

1359910 AuIUITenate 89U lawn an1Tuddenylswar N NARNUNGIa1y d19nITaWmun
waluladTinin aaduideinuasimnssy dinddesariauninginsudinisiiuineinazulsgy

NARNALNEAT NDIIVUNAUITITYNITHNARNINITNEAT ANTNIFYWAEWAIUINITINYATLUAT 3 F1UNIY

fa o A

waziauInsineasiail 4 ddnideuaziaminisinensind 6 qudidefivliszens qudidedals

fa v A fa o

wATENsIA AUGIeNYlsTeum audideiivlsveunny audideiivliguasiuend quiideinunsiaminssy

[

Funys gudideuasimuinisinunsagidans AudidouasinuinisinunsunTsvaun audidouas

fa o v fa o v

WEUUINTTLNEATLAY ﬂ‘LJEJ'J"\]EJLLﬁ%WWU’]ﬂ’]'ﬁLﬂNWﬁ@I‘SUﬁEJ QUEJ’J’%EJLL@%WGL]UWﬂWiLﬂHGﬁ“UﬁJﬂJ\I AUdITBuaY

fa o v Q

ﬁwmmimwnwmmm AUGIYUATNAIUINITINYATICY DI FUY JUUAY WWUWﬂ’]iLﬂU@iUiWQUUi

Y

L% fa o

f]u vEJLLﬁ%WGNUWﬂWﬁLﬂ@G]?ﬂWWﬁUé f]u ITHUATWAIUINITLN A TUMIAITAN AUYIYLAY WAIUINT

bNYAIUNATINT gmsﬁ%’mazﬁmmmiLﬂwﬁaaL'em ﬂ‘LIEJ’J‘\]EJLL@%W@UWﬂWiLﬂH@ﬂUUﬁQ QUEJ’J"UEJLLEﬂ%

Y
a [

WAILINISINATANaUAT AUGITELATITAIUINITNYATEIUIALATEY @u FWYUAHAUINTINYATAIUNS

AudIdeuaziuuINsinunselass gueddeuasimuIn1sinensussud qudidouasiuazimuinsinuns
fa o [

i'VU“Lﬁ @‘UEJ'J’%]SJLL@”WGMUWﬂW’iLﬂUG]’iﬂWﬁUQUUi AUYIVYLLASNRIUINIILN YR TAIVAN mumﬁ]mavwwmmam

L4

wugfvalan audidouasiamnudaiugivany uazquimeluladansaumauaznisdeans nsaivins

Y

NEAT TINBNBAINTNTRIMAIMAGRY UNTUAzHTIeITeNTemRoaITelususingg Feuild

au Jo

Frednasulimuidetdandunuaudszaunadiie ausiidedwevouqamn u lanail

ANZEIY

NUAWUS 2565



'y} | [ s U a ¥

gudnwel oxuzdad g1 Jowiery Useushl Wesnu 35S wiunsng dadnn wiey

7 Aulsad ngeen ke Andnan glawia usdy Insans

faasnsiad oSy oslais 9171 9,0

navn nAduiin Asdnual Suwi naun seaudInNg 953 Ui Tadd euswa A1y T yadume

a ’oj a s av ¢ U aa v & v A a a a6 =
SUMIN ATY EULUITT WEYLATBTEAY ARITAU TNIUIIATING TEUA ﬂﬂﬂl‘VlEl UTENA 10981 2158 NoIU

9371y 1TANTANS dUTiY LT ANAUS WAASNE Lemanual Tuiisgu d8ens AxAusem
35 eI Andy A

9nu WATUEAY 1@1IT U159 0N NEWUS angyie Auy LAY Yue
ANNEYAYN Ul UsTaUiYe) dugvs efss Usensy wgvie 1satng gristium Ussansugissal
SYITIU YT BUGR YRS

a a

asswesey WFedla yeyin AIen ging ¥1nedns eswe) TuRedvg

Wity NMnuAY  Tlns WdgsI Asetad AeY F3e91 Teayy Wnesinn andans ens mulils

] a
fnsfieg AN gInsT AAYNS LUyaseud aANSANEY ARRANG ARSe auns Snwinsvual

UNAD WASTIT gNTUT LATOMIYIIEYNIA WTenay v ana 381U gn18a Leeunsd

SAANA NI BYTR 1AW Uszam uasiuge dina Juniasee Undin Insdusd aues eugny

I57ad Funsega Ansgen Wednws st Aindleanevy esedad vty Tadnn audin gy Tan
ASWIA 431895 UNUS AYULITTA gUIR WAINUATA. WNANBY deuIA Bfvn Lilodwas

Suwaluk Amawan Suphawadee Ngorian Boonraunrat Peamngan Jeeraporn Kansup
Mallika Kaewwises Adcharapun Chaicharoen Aroonothai Sawwa Vipavee Chanroj
Krittaya Petchpoung Kittipat Ukoskit: Narachai Phosan Kulachart Nakchuntuk Sirilak Lankaew
Kusuma Rodpeawpan Rungravee Boontung Wanlee Amornpon Panuwat Moonjuntha
Tanavadee Kumchoo Jinnajar Hansetthasuk Suchirat Sakuanrungsirikul Chayan Pakdeethai
Prapit Wongtiem Waree Thongmee Orathai Worasutpisan Somruthai Tancharoen Kitjameth
Jangsirikul  Saowalak Bunthengsuk Walaiporn Sasiprapa Udom Wongchanapai Saowaree Bamrung
Anon Malipan Somrutai Tancharoen Netirat Chumsuwan Suphachai Atichat Suphakarn Luanmanee
Bhannapitch Samrit Sasithorn Praprom Naruatai Worasatit Sutthinan Prasatsuwan Sansoen Siangsali
Boonyapha Srihata Supatra Chawkongjak Aran Khuntiyawit Ratchaneewan Chuchird Amrit Wongsiri
Wutichai Kagkaew Nimit Wongsuwan Krueawan Davong Vijittra Chokboon Phakwipha Sutthiwaree
Yoot Thonmo Phatranis Kongmak Sujittra Wisetkarn Bencharat Lertkankasuk Kittisak Kitirat
Umaporn Raksaparm Noppadol Daengpuang Yuttana Khaehanchanphong Peerapong Chompoo
Sakol Veeriyanan Suphasit Sngiamphong Akkaphol Senanarong Anuchit Chamsing Prasat Sangpunta
Wuttiphol Chansrakoo Bundit Jitjumnong Sanong Amaroek Jirawat Chiatrakul Chatsuda Choengaksorn
Suwan Thipmaungprom Kruawan Boonngoen Sopita somkid Nataya sopa Srinuan Surat

Nipon pachanavan Suchat Kaewkamonijit Pikultong Suanong Aphichat Muangsong



1.8. = Uagang
W, = Tl
ul = lulasans
L = 8n3

mg = ladn3u

rpm = IUIUTDUFDUN]

ABSUAYANYAILAZAED

n.0. = Alansu

% = WU
uM = lulaslua
mM = Millimoles
g = N

U/mL = Unit/mL

%3, = LWURUAT

°C = parwaldyd
ml = Hadans

ng = UluN3

kg = Alansu

nm =nanometers

ODgqo = optical density ﬁﬂammmgu 600 nm

CMR = Cross Manihot Rayong (gnuaudnuwuufivuaneu)

OMR = Open Manihot Rayong (@nwauitn)

ppm = wilvdulududn

pH = Arpadunsalussvesiu

OM = Organic Matter (USsnauduvnseing (%))

Total N = Usinadlulasiausiavian

Avail. P: Available Phosphorus = Usunasmleanesaridulselov

Exch. K : Exchangeable Potassium = Usinallnunai@esiiuaniudeuls

un./nn. = dadnsurenlaniy

anN/ls = Alansululasauiounsiels

An.P,0-/ls = Alansuneamnidulsslowinels

An.K,0/l3 = AlanSilnunaBositazansinsiols

DOA technology: Department of Agriculture = walulag7ildainauitevensuivinisinems
FAR: Farmer practice = WAlulaguagisufufvasnunsng

BCR: Benefit Cost Ratio = nsauselanenisamu (51els / dunw)

#AN15-913 : PGPR 11l : Plant growth Promoting Rhizobacteria = Jefnmiuaiisuaasunisasyiule
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Abstract

Cassava is an important economic crop due to the value of cassava products export of
Thailand is up to 50-90 billion baht per year, making it becomes the world's first largest cassava
exporter. In 2020, cassava harvested area in Thailand was 1.43 million ha, total yield was 28.99
million tons that was not enough for cassava processing industry, hence, cassava was imported to
Thailand for 3 million tons. In general, cassava plantation in Thailand is in rainfed area, hence cassava
yield is dependent on rainfall. In addition, continuous cassava plantation without soil improvement
leads to soil degradation, problem by pests and diseases including natural disasters, and rising cost
of factors of production, these cause higher production cost, yield loss, thus cassava farmers get risk
of production and loss of profit. Hence, Department of Agriculture (DOA) has provided a project
“Research and Development on Cassava Varietal Improvement for Increasing Production Efficiency”
that has been executed from 2016 — 2021. The objects of this project are 1) to breed and improve
high yield and high starch content cassava variety that has starch yield more 15% than Rayong 5,
2) to breed and improve cassava variety for human food that has yield more 10% than Hanatee,
3) to establish cassava germplasm database system of Thailand by using morphological and physiological
characters and other anatomical traits, 4) to study and develop rapid phytosanitary cassava propagation
by somatic cells. This project consists of 4 research activities, activity 1) Research and Development
Cassava variety for High yield and High starch content. Proceeding by cross-breeding gsood parental
traits, followed by clones selection, clones evaluation and clones testing in farmer’s fields, including
other related information for variety certification and variety recommendation. This activity revealed
that CMR56-71-68 CMR57-83-69 CMR57-83-160 CMR57-83-129 and CMR58-75-110 gave more yield
and starch than check variety. These clones will be studied on varietal information for variety
certification. Moreover, CMR54-31-53 which had high yield and response to N-fertilization in sandy
soil, loamy-sand and loamy, and resistant to root rot will be developed and applied for variety
certification. Activity 2) Research and Development for Edible Cassava exhibited 7 clones that have
good trait and will be studied in regional yield trial and evaluated for environmental adaptation.
Activity 3) Cassava Germplasm Evaluation gets database on morphological and physiological characters
of 500 varieties. Moreover, this activity gets information on 240 cassava varieties response to different
salinity level in tissue culture, information of 356 varieties on cellulose and hemicellulose level in
cassava pulp, information of 115 varieties on storage root formation ability in tissue culture and get

technique for storage root induction in tissue culture. These database and technique could be
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useful for cassava breeding and cultivation. And activity 4) Study and Development on Somatic
Embryogenesis Technique gets cassava propagation technique that 10 times faster than conventional
methods. Period of somatic propagation is 3-4 months. Somatic cells propagation is in vitro,
therefore cassava stock are clean and phytosanitary that will be an alternative way for propagation

in case of disease and pests problem.
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Abstract

Sub-program for testing and developing technology for increasing the efficiency of cassava
production in the area aims to test and transfer technology to optimize appropriate cassava
production for each planting area. A process was operated by participation between stakeholders,
government, the private sector, and farmers, in order to raise the level of productivity per area,
reduce production costs and solving problems in the area. There were 4 projects in this sub-
plan.1) Research and Development to enhance the Production efficiency of Cassava at
Community base in the upper Northeastern of Thailand operated during the years 2017-2021 in
5 provinces; Khon Kaen, Chaiyaphum, Udon Thani, Mukdahan and Kalasin. It was found that the
conditions of the upland area were suitable for cassava cultivation at a moderate level. Farmers
used insufficient nitrogen, phosphorus and potassium fertilizers in the low-level soil and exceeded
cassava requirement. Therefore, fertilizing application technology according to the soil analysis
value was tested, divided into 2 methods, DOA method by the fertilizer application according to
the soil analysis and farmer's method - according to the farmer's practice. The result showed that
yield was significantly different, yield of the test method was higher than farmer method at 885
kg/rai or 22%. Leading to-network development of stakeholders through the learning process of
cassava production during the year 2020-2021 by transferring technology to increase cassava
production efficiency by fertilizing according to soil analysis values together with other aspects,
and creating prototype plots of 25 plots, 25 rai. A total of 650 participants attended the event.
They received a 70% increase in knowledge. Participants showed a high level of satisfaction and
acceptance of technology (X 4.30) Transferring and extending technology to government agencies
and private sectors, totaling 935 cases, resulting in creation of a group or a model community for
using fertilizers according to soil analysis or recommendations of the Department of Agriculture
by mixing and producing by themselves within 5 communities. 2) On-Farm Trial and Technology
Expansion on Cassava Production in the East Region operated during the years 2017-2021. There
were 3 activities: 2.1) Testing and extension of fertilizer application based on soil analysis
conducted at farmer’s field in Chanthaburi Rayong Sa Kaeo and Chachoengsao provinces including

70 farmers 160 rai. The yield of DOA technology was 5-11 percent was higher than farmer
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technology, the net income increased by 18-55%, and the BCR value was higher than farmer

technology. Farmers accepted DOA technology overall at a high level (X=3.62-4.15). 2.2) Increasing
potential production of quality cassava stems conducted at farmer’s cassava field in Rayong Sa
Kaeo Prachin Buri and Chachoengsao provinces. Comparing recommended technology with
farmer’s technology. The results of both technology were able to produce quality stems with the
size in recommend at Thai Agricultural Standard TAS 5704-2018. 2.3) Testing and extension of
sub-soiler in Eastern cassava field was 4 years conducted at farmer’s cassava field in Chantaburi,
Rayong, Sakaew and Chachengsao provinces. The average production yield of sub-soiled
operation in Chantaburi, Rayong, Sakaew and Chachengsao provinces increased 35.62,18.42,
18.84 and 14.48% respectively. 3) Testing and Develop Using of Agricultural Machinery Technology
Cooperated Work with Farmers for Cost Reduction of Cassava Production showed that information
on the use of agricultural machinery in the production of agricultural manganese has been
collected, and five research machinery prototypes have been tested and developed to suit the
conditions of agricultural cooperation with farmers and officials of the Department of Agricultural
in the Northeast, North, Central and East. These prototypes will be used for demonstrations along
with other technologies of the Department of Agriculture in the future. Agricultural machinery of
farmers was found to be similar. It differs from some of the farm operations that have not been
implemented as the result of socioeconomic conditions. The weeder and machine for some
harvester activities are not appropriate, two research machine templates still need to be
developed. The economic analysis is conducted for investment decisions. 4) Technology of using
PGPR 3 biofertilizer application based on soil analysis of cassava production in 7 ecological
conditions of Lower Northeast in Different Regions — Ubon Ratchathani, Roi Et, Maha Sarakham,
Surin, Buriram, Nakhon Ratchasima and Yasothon - from years 2020 to 2021. Using PGPR Il bio —
fertilizer technology together with 75% fertilizer application based on soil analysis is method that
give the highest yield and net income. Using This technology together with 75% fertilizer
application based on soil analysis and with 100% fertilizer application based on soil analysis gave
higher average yield than farmer method at 18.89% and 15.78%, respectively. And gave higher
average income than farmer method at 31.48% and 24.81%, respectively. Using this technology
with 75 % fertilizer application based on soil analysis can reduce the cost compared to using this

technology with the 100% fertilization method according to the soil analysis by 12.57%.
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