S1891U1ASINN5IY

TAS9N15IYLAZNAIUIITNITLUANTTUAUFIU LA
Research and Development on Cassava

Cultural Practice Management

Y19Ia88 UTNA
MRS.WANLEE AMONPON

U n.6. 2558



S1891U1ASINN5IY

TASINISIYHAZTNAUIITNITVANTTULUFI1UZIAY
Research and Development on Cassava

Cultural Practice Management

Y19Ia88 UTNA
WANLEE AMONPON

U n.6. 2558



A1Us15n (Preface)

ffudzndaduiialsimsugianiiauddey venainasduigemisuasgnainnssy

a

« £% v a o [ L a = VY & v
DU ka7 EJ\‘ilIﬂﬂ?Jﬂ’]WLUN’JG]ﬂ@UIUﬂ’ﬁNﬁG]LE]V]’]‘N’EJanQLWE)I%L'UU‘W@N’WVI@LWIU laganunse

q
(% '

nldlunisndneniusaliviaguiman uasdudy Jeusenalnedududsnuasydweniiu
dlzvdadududu 1 vedlan Jagiunisnandudizndsfinswdsuuwdasly inunsnsdesnis
Ugniudilenduiiolilonandauay  d9elagen fonnlddeludnsinlimunzay o1aaniy
A v a 1o & = 1 a Y W = o o & Y o
msiinsununsinlaglddndu vislanandaliquariunisasu Jdlanudnduded]
an Y Ao A A o a = Y a a & A =i Y ]
Tmsdensin eliudnenmlunisudn daagaesiiarsandeniunugnimsgauiuusiag
Wug MsUTuUTsALgaaNy Taiveiu IngnIInnseRe oL 1euiugN ATInNsEUAINY
QANANYIIVRIRY Uz IRRINSYRI A UEnd
NINUNARSALUURANNAIUEYTNINTT tnsamieldiug n1sdnnisau Wn Jeuas
wanssudulasggndeuavniay ansaiiunananiudUznaalaoddsdu wazdu
wealulagnmsiansannigldtouly Anudents wagnsnevaueweiudUsndlunug
wiazuuaslgn waraudunuluntsamue dmsuinluldlunmslvdwugdn nmslddenuy

v o o

Wz fiuRTuTudUsndiegeiiuseansain dmsuwuzinunsnssakl

alls wivhenuatuliazdudseleviivinisnnsiinetowazdaulasely

/
7
v A 6
1197888 2USNA
PINUNLATINTIFULAE AU TN AN TUTU
AUz nas

A9MAN 2559



1. ¥oNanssunuide 1 Ieuaeiaunsdnsinems

Tumsudagdudivsndaludiugasiig

2. ¥9NINTIUNUINY 2 ANWIIFUNSITUIUNISHANFBNANAR

YosRugIud1Uenas

3. ¥9RINTIUNUIIY 3 AewarnaLuIn1sannsUuloulaneutin

Tusluduznaa

UNATUUAETBLAUBMUY oo

A RR TR

AMARUIN

PN

10

24

40

ar

a8
51



ARRNISHUTZAA

nsadunulasinsideuasimunIsnswanssusivdsnas lasusulssanaativayuain
UUTELIURHUAY HIUNNTRIITUTRLEUDITEAINANTTLUNIVIF (39.) UazNTUIVINTT
nwas WEnmswannnuidedudg 9 sgemn fmenmsituguiuinmsnunsuagns
Uszanuauaesdnininig §uinis uazainvaneniisaunislunsudsinisinems
AMAEULLAE VoI JURnT uanAsuEsuisiuturetinidednete uazunndszaunil 3
mAtelasamstivszavaruduianmdmengld msgldfunsatuayuanddedutyy
fudafinvestinideudasminsnuduegnd luguegildsuneumnglviduiaveu lasinside

[

FFYIIUIULIN ATUIN

Xe

LAz IsnIsanssududiUends  velasunisveunuAny

e e

a

wanvatga1vIvdlienananuinlivualuiil waraugdiTe vevensean o5uANTY

q

)]

k% U A

FVINTNAT WASHUTIITEAUGIVINTUINNITNEAT Jorwlrenisantuidenalsuasiiy
NAWMUNSIY §u8n15AudY Alinsaduayunsaniuuidy naenaudide vy
fivls lnsuronauiiesh lnaaady waziuSnwiunuauidonniiu Alidedniunay
Uiy suduusglovdlunmsaniivnudde saudaneanuaueadgns Aldnsiaudinis
=~ a o IR | v & o w1 a wua av =
Weunanwide wasyamasgatuayuynidie gaiduidstentsy jofanlulaseniside @9

nviy Tdusruwanaulinuideiadadu Saweveunaun a lond 1



W398
v

add ausma” Aanyad dauwdl” naufiesd lnmawsy” wdud dndlve” yawide Fdyenn’”

9 9

LY a a

fitla Aaendatu’” augvie fuedy” syasal Wewdsgny” efvin Wowea " auads Adestna’

¢ v 13/ A a o 63/ 1 U 2/ @ a o 63/ ] P a/ 14/
’qu NAVULNY ﬁi?j@’] NNYINY 3\‘15’3 ‘UEU‘VIQ BUINITI NNYIUUY ﬂ’]’ﬁﬁ ANLNEYUY ’s’j.ﬂ’]‘Wi ETUIG]

a ao £

anssaudl 109e” Uszasd 2edausde™ 2sind 19imns” 159 WerimAdnA” ys euswa® v yaeu”

W18 napuAI” WSS WA wIwn wevswn'Y usanwal assaane” Savynn niuuds”

a =

figua vina’’ @la annussau” a1 Uswasgailve 1@a% Unge eumans quunes T Ufuasal

q q

a

Juarmn” na Juasen” 2fan luussn” 2dud 153dns” wBegves wiuaean” etiud newy”
a £7/ o ¢ o

4985 93309138V5 " s uns wiwnd” Aol 91mes” 1138 nedll” anwe yguszau”

nadla gvdanwaniy’”

Wanlee Amonpon Suphakarn Luanmanee Kobkiet Paisancharoen Chayant Pakddeethai
Bunlue Srimungkun Pinit Kalayasilapin Somrutai Tancharoen Somkuan Klongchang Anusorn
Tiensiriroek phichat Muangsong Udom Wongchanapai Srisuda Thippayarugs Rungravee Boontung
Prasong Wongchanapai Amarawan Tippayawat Dowrung Kongthien Supannee Phengkham
Supaporn Sukto Jongruk JarunateTamrong Chuekittisak Vitoon Amonpon Kasem Chusoon Malai
Klomkaeww Methapond Putkhao Chaowanart Phruetthithep Nareeluck Wannasai Phatchayaphon
Meunchang Nilubon Taweekul Siwilai Lapbanjop Ratchada Pratcharoenwanich Saowaree Bumrung
Anusart Summart Patimapom Jinjakarn Wuttiphol Chansrakoo Wanida Nobuntou Wansan
Wannjak  Rianthong Pansaita Anan Tongpoo Surasit Auttajarusit Patcharin Namwong Kanyarat
Champathong Waree Thongmee Somchai Boonpradup

1/ v oaw

AN LA NINAUNUNS 19U

2/ fa v A

Audideiivlsszees andiifeiivsuasianaunundsny

3/ au = ] i v aw A 1 = %
AU SW‘UVLiﬁUEJuLLﬂu SADIUUIVYNYILLAENYNALLNUNAINNU

U

a/

o A

AugItenylsunsaIsse anntuIdenysLasNanaLNUNS Y

e

5/

o ' o

wdideiivlsauasvsnll anduddeivsuasianawuna s

e

6/ n./
unvefivlsdealul aa1duiteivsuarionaununasnuy

e

7/ av o Y a
NoNIENAUITAITINITHENNIINITNYAT

8/
A0 UUITUNEATIAINT T

?T’] ﬂf}:J:L YUY ATUABINTLNYAT

o U a o

ﬁ]‘LlEﬁ gy @ummimwmmwauﬁ AUNITULAS AN ATNEATIUAT 3 2. UDULAU

ugILay wmm'ﬁmwmam AUNITBUATAAUININITNEATIIAT 4 ?].QUai']‘Uﬁ']ﬁ

U a v o P 1y

A
Y
F11INIT8LA WAL NNITNEATUAT 5 2. T8Um
ﬂ
Y

o v au

UEj’J’ﬂ]EJLLauWGAJU'WﬂWiLm%ﬁi']‘UUi FUNITULATNAUININISINEASIUAT 5 2. T8U M



14/

@ U a v

wfiduuariaunnsinunseiestll dinddeuasinumianisinuasioni 5 2.5eum
15/

o o o

WNITHLAEARIUININITNYATIVAT 6 2.5UNY3
16/

@ o =

YEITBLATNAILINITAYATUITIIUYS A1UNITELATWAILININISNYASIIAT 6 2.9UNU3

3 3

eB D, D

17/

@ U a v

wfiduuariamnsinensivngs dnddeuasiuuinianisinunsioni 8 2.awm

e

18/ o o L v o
ADINAUITSUULALZIUTBINIAIZIUAUATNY

19/ a
ATUAUNAILAENITUULNYAT

uni1 (Introduction)

LaudAyuwaiuIvadlasInIsIvY

sfudvgvdaduiinlfiaswgianiauddey uenanwluiivesuazgnamnssudug uda &
ﬁﬁ'ﬂEmeLﬂu’;’mqaﬂumimamLamuaagaLﬁaI%Lﬁuwé’aﬂwummLLmu Tagarunsadrunlelunisuanienn
uealdisguian uasiudy Fessmalneduindnuasidieentudendadudusu 1 vedlan Tud
W, 2558/2559 Tiufiugn 9.15 dwls nszargegmuniading 1 Aenany Tueendsaniediiuiiugn
Uszana 4.72 a1l vise 51.6 wWasidud n1anansusyana 0.94 anuls wise 10.0 Wesidud aawile
Useanas 2.01 auls %Se 22.0 Woesidud  dunangiusenyseanal 1.48 auls %se 16.4 wWosidud
nanAnSud Uz nduade 3,561 Alansusels (Frdnauesygianisinuns, 2558) %aﬂa@ﬁ’umsmﬁmﬁu
dlzudaiinswasunlasly Lmﬂmméfmmiﬂqﬂﬂ%ﬂﬂgﬁﬁﬂﬁdﬁlﬁ%ﬂﬁ@L.Lazﬁiwié’gﬂs?’fu Tneding

'
= =

UgniiudUendsiuvainvaney nsluaunianueauauuiaiigs Jweainslddenilludnsiuanei

Y

%

fuly Fomnldeludnmildmungay enmasdunafudununmaslaglddniu deituiivgniu
dlgmdsdnilnalduRuiuuunne uagiunse Usznouse 2 nguiuiidwayldun ngumu Paleustals 715
WoRuduiusuumne uwasinsavasfumdelufuiuds wu gadulase (0 13w wn) dlass (1)
seTUs (Hp) 1utau (Mb) uagngauAu Quartsipsamments 17 gaRudnity (Sh) fiven (Pu) twas (No)
FadunquAniifidefunmedn Wudwislmidadinmaudstu minwesnsgniudwevdsiasotudy
sreznaenuL vilriAudenlysy (ama, 2550 Fsdesiingly oiailusasiunnsnatuly vaeiing
nsinens (2553) wugihledmsunsugndudlenaduiunse uashusiunse Wldde 16-8-16 nn.
N-P,0s-K,0/15 e?fqmﬂisﬁﬂaiuﬁmﬁ Plalnzay m%zLﬂummﬁuﬁuﬂqumimaﬂmﬂﬂfiwLff]u TEh|t)
warAnldduarfunsamu SdimnudndudesdiSmsdnnsid eiudnenmlunsidn Wilduanan 5
A/l mudmenevesssua s?ia%éfaaﬂmﬁmnﬁaﬂﬁuﬁﬂqﬂﬁmmzamﬁmwiazﬁuﬁ: mMsUTuUTIANgaY
auysnlvediu 1nen133nN15571901MN 508 1IHNEN ATIMUTLAUANRANANYTHVOWU UALAIILABINTS
vpsiudends Fafunuifoiofiulssansnmnssdatud endsliidne nngetu aianusndy
01999 faudihaAdedudldduiuinthud uinaruidmdardliannsofasilUldldtunnumas
Ugnihussmalnsanizlumsiifinrumainraiesisanimgiionia (Ui gamgd) uazeinve
fu (ieRu audunsa-reeshu wazUIunusIne M UG uananiienadeatdsuuuianufad

iusnvenunsnstunsrdniuduzndndunuuiials Ao nmsguatvuneruiagldiunugnunn wande



wUsUstuegTeEning 3-12 Au/ls drasndndudrenadlilanandauinndinisuanwuuiiy desuieu
wwanuAain fie AesUgndudivzrdawuuiivaiu ianudrdglunisguanndu ielilsaziuuans
Angnnlunisiinandngegn (ony, 2552) lnguwinnuanlmilunisuandudends 4 Todadl (1) sos

lassdnfuauneudanyn 3-5 U esvuetnluntduiasldinldnulugiuds (2) desgnlaednlm

Y 9

a

sulunadsu ieliudazsuldliuasnauazeinimegnsfivsednsnam (3) desldleduvidsiuiulend

£ '

wazTininsesiuvquieulgn ienseiunisiasadulabinuluaguinuilaiss (4) wdsaindan sesld

o =

SUNIUAUNIDTUNIUAUTR8ASY INs1einavi IRauLUuT99z U NSNS NS L8RI5 INLASNITAR

' o
a Adaa a ¥ v a

wenantdalusuniunsiasyiulnveauniduasdaddinluiunig Ay wwinnudalndlunisuds

o o

fudenas lnglvauddglunisquadudendmndu yesnaintumiuziinsldde dwaseniny

' (% '
a v W =~

duaulvinudld Fadumuuziuuuning 9 lamgeigasdmsuiui dsludeuddymnisudndu
drvznasluisazion J9Rrsaiun1sideaivgluiunuddenieiiuiug nsnevaussvesiuguazdade
nswanmgaluldazwaUgnLUUYTANNIG
91nNN1SNATNNUAIUANANAINLATATIRFBUAN AUl IALINAIS1TUSTU ST v uRUlanTaaLy
duzndsatingideludiansisasgussrnyuiudied 2546 wud TUSunameMuaza MY RUNINTEIY
A o 1 &J v C R ° % LY ° [ 1% |
Anmual? annsenuranisasiantstuleuvedaneninlumiiiudUsndsanuasiudUsndndululs
WINBATNIHATAIUTDY NaTla wasamy (2552) wuil dudlsndsaninisuuloulaventin lneaniy
pzi TulSaiiAuespiuniasisasgussrvuiuivuade 0.2 fadnsu/Alansy Andudesas 29
LY 1 a gy 1w o v Y a & o a ) k%
VOIAIDYNYIATIVFOU UBNINNUINUNNUA Uz raudulnIsUutounend Anldusevas 70 waznIs
Uulouansny Andusesaz 3 Jufuninsgiuduiu vasiuluiudvsnasdinsvulowlaveninly

AunsgIuaIsIsassuservudn dvsvannanisvuileulavevinlududiendainaindu

'
a

° v g a r-:l' o a < o v 1oa a X o £ 20
dlgndegalaveninaingu Wedwnasmdudugy wui dvsinanisvudeulaneminiiuduy fadu
HALAINNSEUIUNSHARTUEUN gAY wazanmwndeNvesauiuliivangay TIunadifuLaznse
Anurfunandndudilevas msvuileulanentnlunandananianisinyns duitdnansenuse
FAnUszdrTuvesywduavasygiaegaunn wilillewinlavemindusnddiiaaeduazlaneninuig
wilo Inganiz azin dnilulangndniineliiindunsesoszuukazeTeizaee U99319N808193 UL
= = I A A - P = v 1 - 2 o o v oo
(w3, 2534) Iswaudnieiulu Avmvseilumd wu Wen vl Sudends dauaunsaadduns
= o a = g < A dl' £ o O e I ! Y = v
anddlangntnaniu iwesnnlaventnilusianlindeudne dsduiavaneyludiuveinsomi

(Zhuang et al. 2009 and Liu et al. 2005) UBN9NE Okoronkwo uag AAY (2005) WUTn SudUynds

a o 1A

ﬁﬂgﬂiuﬁuﬁ‘ﬁLﬂEJLi“]uLma'qﬁwsjz:ﬁmsazammimzﬁﬂusﬂﬂ 76.6 faansusentansy drululudusuna

'
LY a o 1

peNaaeds 111.58aan5udenlansy Auddnludesdins@nyladesie Nilnasenisgadusarannis

andulangndnludiuy nsnsdnwvdauazergnisiiuiieddudUsnds suislinisfnwdunuiaznis

]

&

a 2 1 d{l % vV dy % U
UIUNITAINNITHG) LWami‘wwmmiLuJigiﬂ'wﬂaammﬂmi‘tJouauIammﬂﬁuaamumu



2. 99UszaeAvadlATINITITY
1) wislvladeyanisnevaussienisidJevesiudivsnasiuginmidwmsuinlulglunisiv
AsuztnslddosuuimeiuniuivdUendsedaiuseansnm

[

2) ielrlsimeluladiBnisdanmsmsnandmiunuztame fuivgnudnue i
GRIIEAYER

3) WieAnwinsgadulaneuiinvesiugiiudUsvdusaziusuazenymsiiuied
wangasfiaunsoannsuuiouansmedluiaiiuan
3.3511533

Aanssudl 1 Fdeuasiannsinsimenslunsianiudzvasufuyas o

d1579 wazdnidenuvamaaes Inefnwmihdadulazifiufioiidu el viauifmand
LaZN1LNIN Lﬁa‘dizLﬁummqmmmgiiﬁ%ﬁu BAZINUNUNITNAABILUY Split plot design i1 3 %
Jadundn Usenoude 1) Wugaannuasnsluiiuiiden 2) fusiviu 12 Wus Jadeses Usznoudae
nsnavauewale 3 wla Ao 1) lulasiau 4 §n91 v 0, 8, 16 waz 24 nn.N/l5 2) Weawesa 3 dns
Ao 0, 8 uazl6 nn.P/ls 3) lnunadeu 4 8ns1 A 0, 8, 16 waw 24 nN.KO/3 Anfiunslungudu
Y1578 Ausu Aud Auene uasiumien feil

Ranssugasil.1 AnwinsnauauasvasiudUznderanisianissinanmslunguiunsie

sufiunsludi2554 - 2558 $1uru 9 gaRu Tdud gaRuines yaRudnit yaRureunsy niu
2UA YARUNIN YARUINTIY YARUVOULAY YPAUERAIA YARLINTY vin1sUgniudlendeiy 6 Wiug
A Wuginunseans 50 NugIzeas 9 WugIveed 11 NugIzeI86- 13 WUGVIBUS 60 WasNusCMRA2-
44-98

Ranssudasil1.2Rnwmsnavsussassiudusndranissnnissinannslungufusu
Aiiung Tud 2554 - 2558 91w 7 e Lok yaRuasin gafuvuesue yanuiiella gaaudiuds

a

YORUYAYT YARULNUUDU YARUYLI isUgniudUendesiy 4 fiug laun siuginunseans 50 g

9 9

e84 9 Wugszees 11 Wugszeedse- 13

¥
a I

NanssudasNl.3  ANYIN1TNBUANDIVDINUAIULNAIHDNITIANITIINDIMIS IUNFUAUAY
Atiunislul 2554 - 2558 913U 5 YRR LokA YnAuARemIn YaRundumsys Yeaulnuidy yamu

5

Teagna garumnuman vnnsugnifudidendasin 5 Wug lawn fuginunsaans 50 Wudszees 9 Wug
209 11 WUgIve0986- 13 uasNuUgCMRA2-44-98

Aenssugesil 1.4 Anwinnsmevaussvasiudzudeianisianissinemnslunguiusig
Andunislu 2554/2555 41U 3 yadulaun geAuned  YRRuaNyS wasyaRugrniie vinsugndu
denaesn 5 g loun ugssend 4 Mugsvues 72 Wugseend 9 uasiugIzeea 11

NaNssuganinl.5 An¥IN1INBUALIURNIuaIULNawaN13IANT5N NS uNguALmiled



Afiunislul 2554 - 2558 d1uau 5 gadu leun genulyade Yarulinges gaRuaInra 4a

s

Audale  yeAuswys iimsUgniiudendesin 6 fug laud siuginunseans 50 udssees 9 g

)

289 11 WUgIve0986- 13 WUSCMRA2-44-98 Uaziiugieus 60
fanssud 2 Anwrddenisldiadenisnansanisnanvasnugiudrusnas
Dumsfinwmaduuszansnislaln demuSinahimunzaudiuanudsinisvosiuduznds

Fra1Ugnuaznisiiul n1sledenvunaunaiudenaninuazamninveaiud1vsnas n1sldde

HAuNauRaN1sSnwLadesnNan A lududueras waznsuandudusndassuusiigg wu seuudan

' '
v v v a 1

Tudgnawiaitlomngl ssuududilendamyuileuiuaifadiiul wagseuuugnidifauausening

Y

a a A

woasiudgnaslunnd msusulseRumetandunid JuduniduazdoiniiiialiunaninnasAnnin
Hands NsleTanumdeldainlssugaamnssuiionaunudandl nslddedinmiidnels wagnis
IanssnesiensHaniiudUsndmdinsiu Bnswleuveuiugiudendaneudan uwagns

Idansisnsiasyivlavesigniinenandnuasaunmnisudndud1venas waveslelulasiaunay

'
A A 1Y &

waa@eunildenisuaniudUsndluszuulgnivenaneiusse ze1d uaznaveeiviudonandnuay

Usuauwdsvaasiuduy g

a = aw o & o o o o
Aanssui 3 Wewazwauinisaanisvuiteulavevtinlududiuzuds
msAnyRavesgManunIniisensiuleuredaneminludiuvsmandnianuaziudy

2 & a

MNUHUAITNAABILUU RCBD 6 NSNS Av 91giiutiel 8 10 12 14 16 wag 18 Lhou yinn15Anen 4

3

'
[ v a o

= r-glj Y o o A U % a 1 a
Jmdanddyninisuieuvedlansninlududvsnasfio J9mTnn1gauys vouunu fivalan uag
Munanes tag 1. Aodeniuiuazinunsnsniidyninisvuilewvedangntinlududivendsas logld
Joyaannuanisasiakariiassivinalaneninvenaila wazane (2552) 2. vinmmeaedlunlag
LYRSAT ImsduLﬁUﬁaaﬂ’ldﬁﬁayJaa’lﬂLLﬂaﬂ LﬁuLﬁmmamﬁmﬁuﬁwwé’mmﬁau AawsdudUgnaeeny 8
10 12 14 16 wag 18 LHdU 57U 6 mqlﬁmﬁm WensIaaeumUsinuneil a1suy waziandey uaz
o =l =1 ‘g U a o L% }%4 C% o U [y 6 1 v} U z-:{ld
ihnsiieuiisunsduleulaveninlunandnianuarduiduvesiudlendaiugeneg ludwinnd
Jayminisvwdeuveslaentdnluiudrgndwnnae Fandanyauys uaziivalan lngfnidoniud
wazinunsnsnddyminisvuieuvedansninludiudrvendeas lngldvayainuanisdrsiauas
Taszilsnalansninuenaila wazAny (2552) UATINWNUNITNAGBILUY RCB 91U 3 91 LAY
A a o o v A o o ) & Yo s o o A& v fw A ¢ °
WNerandndud1ends Wetdudendiony 12 ey Toiudiiudenadaniluiugiussawmsaiuguusii
YDINSUIVINYATHALUUIEITUDY AD S80I 5 52899 90 52899 7 5880972 52899 9 Seepdll

WNWRSAARS 50 I8U 60 LAZWIEUS 80



UNANED
lutlagiudeiadidisiauns msiiiunandadudivzndsndudeosdnisdnnissigermisiund

Usgansnmuaziinnuangianzasdmivinug Jlafnwinisnevaussvesiudusndewan1sdnn1ssis

= & da a a & a a =~ 44' v o ° 4
aqwqiﬂLﬁﬁquﬁﬁJIUWUWWUWT]EJ AUITIU AUAU AUANTIY LLASAULAUYD LW@IGﬁUﬂqﬁlﬁﬂqLLu%u’]ﬂ'ﬁiﬂﬁJ‘U

[ VNV )

wuulamgiunfuiudvendddviuseaniamgean Inevinimmaaesdufiunsie Ausiu Auny Aueing

wasfuwiled qauul2554/2555 - U 2557/2558 1MaLHNUN1TNAa0ILUU split  plot3 91 Uadendn

Usenausy NugiudUsnds uwastadeseshednside 10 n35uds laun 1) 0-0-0 2)0-8-16 3) 8-8-16
4) 16-8-16 5) 24-8-16 6) 16-0-16 7) 16-16-16 8) 16-8-0 9) 16-8-810) 16-8-24 nN.N-P,05-K,Ost0l3
HaN1INAaes wudl Asldiugdudznas ilinandauansraiulunguiunsie wagdiusiu
novauasrolslulnsiauiiszdu 16-24 nn.N/l5 linumsnovaussvesieveainneuausselnum v
88U 16 -24 Nn.K,0/19 nguAusu nunisnevaussesdslulasiau fiseduie nn.N/ldnduiusg
mauauawiaﬂaluimwuﬁizéﬁ’u 8 nn.N/lS Woaadiszau 8 nn.P,0-/ls uazlnunyfiszsiu 8-16 Nn.K,0/
IsnquAumisamunevaussiolelulasiauisedu 8-16 nn.N/13 Weaaiiszdu 4-8 nn.P,05/l5 wagln

cs' o o I3 Y+ A o v Y 1w
wnaiiszau 8 nn.K,0/lsegdlsfinn mslddeiiesnwaunavessinemnsuaslinaneunuduaiiunis

1+

asulungudusg q lunmsugndududivends lufunse uwagiusiu aslddeniiss N-P,0sKO sials

16-24-8-16-24 Alansy TudAudu Asldle16-8-8 Alansu Tudusing Aasldde 8-8-8-16 Alansu uazhu
willen Aaslddy 8-8-8Alansu

A5ANYINSITUTENNSHARRBNSNARTRIRUSTUdA U snau el lamalulagisnsinnig

9

[ 1

nsuandmivsuzdnaneiunugnunanvesivdvenas wudr sl iilaiiu 37.5%AWC Tinandn
o v o [ §f @ & 1 v A ! L) v o 6 = v A

Wantudenduasefidududsgeniinmisimhiunnd Tnedudendaiugszeas9 dinnslduinnge
niiugszees 11nmslidadensndslunssdndudenaslufunsgdusiu wasiunsneg nandaian
wazHanAnudsgegailoldle 75% voe 16-8-16 NA.N-P,0s-K,Osels sauriuleyaliunau 1 dusals uay
N5ty 16-8-16 nn./l3 N-P,Os-KO3ufudedunsd 1 dusals wsesiudunslanausulududsnds

3 Ausials sen1sUgnitvnyulsunazuey kagn1slandudivendsaiiomnUaiunsasnuseau

a o L3

HaKFAuAESNYIANRANaNYTAIvasRuMTdTanmie LNl ugnamnssuienawnudeiaillunis

a o ) [

nandudvgndedslianunsaiiunandadudlendslaegraniutn  win1slideiaiinuainsieisu

Suumslidwihidudvendsaunsalinandalanniingsudsoug msldadewnd 15-7-18 dns1 50

L s

Alansuselsivensndniudvsnamanisiulinandngandinisldldlewi wasiuginunsenans 50

9

v s

Linavauswiedanll  dadsnmawieuvieuwiudiudUsndneudgn ieuiugiinissensiunasdl

3

a

s & & a X 5% a o 13 a & ada d V4 A Y]
LU ILYUAAIUIDNLNUUU I@Hﬂ'ﬁLlﬂj@l?U%LﬁU 2 A3UNBDUT 1 aRT Lﬂu’)ﬁ‘ﬂLﬁquﬁuﬂﬁﬂﬂ"lﬂmﬂﬂlﬁmijmﬂU

q q

YoM AIND15 B18ann15hobulngauls 20% V899RIbULUININAIILASIZIRY A ANaNARNFITU

]

= ! a 1+ = aa a s

aniuuannslideiniiegnanen 8.98 % vaueiinstadedininidfiens

]

lnandaRfeiuTugnda

nsldlddeTinmiianensson  dunsugndudivsndaumisimulaeugnainiundinugndu



dgnds 1 1Wou livilinandnudusndsanasunnssiusiudgndsssuuiudigndufoudedadle
novaussiatdelulnsiougegn 8 nn./ls luvueiudUgndessuuiudsndnfeinovausiete
lulnsiouasan 16 nn./l3 dau Cawag Mg annmslalelaluyt Sunlduilfiudvsndsdanugaiuty
feansszuutgnits uaell % ulufivduangssuududsviaden delsuieutuisnislild was
wavesansevusenandnuarUSinauutiwesiudindadeldifuasioigineg wuin Sudznds
Wusszees 11 Woldfuansondiviuiisng 6.25 uay 62.5 niudedns Tuthsegdaud 14-60 u ndsgn

iandnrananad 45 % wazarsenilvsu Lifnaraasibududsluiisiuduznds

msfinwegnsinuievestud s lidenisuwleoulanenin lunandnianuaziudy
Wu31 918 AuLAEd 8 10 12 14 16 uay 18 iweudSunalaneninduusllufiuduaueignisiiuiesd

WinTukazUTinalangvdninuluduiduiiaunnndminduandmsuuTunaasy wazuandlon Tuiidy

2N o

an wazdudu nuUsnasndAnsgIunneIenIsiuies waensgadulssanalansninusagi

Y ! I °

TuiTuanwasNAN A UNTULEY WU ﬁuﬁmwé’qLwiazwuﬁﬁﬁmmmim (As) wazkanLdey (Cd) mn

]

'
v aa a

NIAUNINTFIU LanentnNTANALLINTEIY AR @1302A7 (Pb) F9U1ATFIUNANS1TNSTUTEEIBUIY
° A v oa A a v 1 a S~ S v 1w o eaA a AR A =
Mvun luiiwldiiv 0.2 Tadnsusenlansy Fuludendauwsasiusivunauwnneneiy Wugssees 72 &
USunaasnzia (Pb) Tuiiuandininasininsgiu widliovirliuiadusiuduy wuudnaasnziiiu
AN druUSIEIREm (Pb) dudenduiugsseas 11 Wevgnluwlasniusunudunseingly
Auraulaas wagll pH aglussiuimunzausenisugniiudvenas dewnitunaeiunnsgiusluii

CY v = CY ° v a Aaa a v 1 £ ° 1 (Y L o v w6
anuaziiudunaziiliaUgniudUsnasluaunidunieingroutinasn pH agseu 5.8-6.1 sfudrusnaaiug

53893 9 HUTua1sREn) (Pb) luiuanuasfiudusiininnaeininsgiuiiivug fatukuIniadeiu

[
=

msvuleusislangluiudUznds vhldlaenisusu pH —vesdulidinnulunsadesas uaziiinusuna

dunsedngludu inszdudrvzndegansdsunalangndnuandiaiuiuegfuylasiu A1 pH way

[
=2 o %4

duvseinglufiu Lier pH vesRuiiuay lisinalaveninavagesnundansazaeiutesas vilv
= = Y v & a o Al A oA o & a O« < =
fypafanzanas seluuTinalaneninfazadluivdadivwildugedu vnduidull pH Wunsa uasd

Unadunieinglufusm
ABSTRACT

To increase cassava production in present situation of costly chemical fertilizer, it should
perform good nutrient management which is specified to production area. Therefore, the
response ofcassava to nutrient management in soil ofThailand had been investigated. This
aimed to get the most effectively recommendation of fertilizer application for cassava grown on
Specific soils. The experiment was conducted on sandy soil loamy soil shallow soil alkaline
soilsand clay soil, of Thailand during 2011 to 2015. The experimental design was a split-plot

with 3 replications. Main plot consisted of varieties of cassava Sub-plot 10 procedures of



fertilizer application i.e. 0-0-0, 16-8-16, 16-8-0 , 0-8-16, 16-0-16, 16-8-8, 8-8-16, 24-8-16 , 16-8-24
and 16-16-16 kg N-P,O5-K,O/rai.

The results showed that yields was significantly influenced by varieties and fertilizer in
loam.Sandy soils respond to nitrogen and potashfertilization at 16-24 kg./raidid not response of
phosphate fertilizers. In shallow soil found that response to nitrogen fertilization at 16 kg. N /
rai.Alkaline soils response to nitrogen and phosphatefertilization at 8 ke. /raiand potash at 8-16
ke.K,O /rai.ln clay soil response to nitrogen at 8-16 kg.N/raiphosphate at4-8 kg. P,Os /rai and
potash at 8 keg.K,O /rai, however, using fertilizers to maintain thenutrients balance. And great
return on investment for cassava production in its sandy soil and the soil should be fertilized
with N-P,05-K,O at 16 to 24-8-16to24 ke./rai. In the shallow soil should be fertilized at 16-8-8
kilogram in the alkaline soils should be fertilized 8-8-8 to 16 kg and clay soil to manure 8-8-8 kg.

A study of the means of production to produce varieties of cassava.To get the
technology management methods. Recommended only for the production of cassava growing
areas showed that the water does not exceed 37.5% AWC fresh root yield of cassava starch and
higher than the water.The cassava variety Rayong 9 with the use of water higher than Rayong 11
using inputs in the production of cassava. In sandy soil loamy and sandy soils yield fresh root
and starch yield the highest 75% of 16-8-16 fertilizer kg.N-P,Os-K,O/rai. With chicken manure,
rice husk 1 ton/rai and the fertilizer 16-8-16 kg.N-P,O5-K,O with organic fertilizer 1 ton/rai with
the incorporation of cassava leaves or 3 tons/rai. crop rotation and Sam Cassava and continued
every year to maintain productivity levels. And maintain soil fertility. The use of waste materials
from industry to replace chemical fertilizers in the production of cassava. Also can increase the
yield of cassava has emphatically. But the fertilizer on the soil with irrigation. Make cassava can
yield better than other treatments. The fertilizer 15-7-18 rate of 50 kg/rai. For the production of
cassava farming. Higher yield than no fertilizer. Kasetsat 50 and did not respond to chemical
fertilizers. How to prepare the forest before planting cassava varieties. The germination
percentage increased. By soaking with urea 2 grams/lite. The use of chemical fertilizer with
organic fertilizer PGPR reduce the use of nitrogen is recommended by 20 % of the soil. And
yield increased 8.98 %, while biological PGPR yield increased by higher fertilizer biological PGPR
5% of planting it. Sam cassava with bush beans by planting cassava after one month does not
make a difference to the lower yield cassava or manioc solo engagements. Response to
nitrogen up to 8 keg/rai, while cassava or tapioca single response to nitrogen up to 16 kg/rai of Ca
and Mg of putting dolomite. Tend to make cassava has increased both crops and Starch

increase cassava single system only. Compared with the no. And the effect of substances with



intrinsic yield and starch content of cassava. When the substance was found in cassava Rayong
11 when the substances are poured at the rate of 6.25 and 62.5 grams/liter range in age from
14-60 days after planting fresh root yield decreased by 45% and substance. Miami intrinsic does

not affect in the cassava starch.

The objective of this research was to study the effect of harvesting period (8, 10, 12, 14,
16 and 18 months) on the heavy metal contamination in the fresh yield of cassava and cassava
chip. The result exhibited that the heavy metal contents were enhanced when increased the
harvesting period, in addition, the heavy metal contents in the cassava chip were higher than
that the cassava fresh yield. The As and Cd contents in the fresh yield of cassava and cassava
chip were lower than that the standard value at all harvesting period. In addition, the As and Cd
contents in the fresh yield of cassava and cassava chip in each varieties were lower than that
the standard value of China, whereas Pb was higher than that the limitation. The standard value
of China in term of the heavy metal contents was lower than 0.2 mg kg_l. The Pb in the fresh
yield of cassava in Rayong 72 was lesser than that the standard value of China, in contrast the
cassava chip was higher than that the standard value. In addition, the Pb in the fresh yield of
cassava and cassava chip in Rayong 11 were lower than that the standard value of China when
cultivated in the high organic matter and optimization of the soil pH. The lower organic matter
in the soil and mild acidic soil (pH 5.8-6.1) affected to the lower of Pb in the fresh yield of
cassava and cassava chip in Rayong 9 when compared to the standard value of China.
Therefore, the heavy metal protection process in cassava was able to adapt the reaction of the
soil by decreasing the acidic condition and increasing the organic matter in the soil. Since, the
heavy metal absorption in the cassava depended on the type of soil, pH and organic matter in
the soil. Increasing of the soil pH reduced the dissolving of the heavy metal in the soil solution,
resulting in the reduction of the Pb absorption. Thus, the accumulation of the heavy metal
contents in the plant tended to increase when acidic pH of the soil and lowering the organic

matter.
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ABSTRACT

To increase cassava production in present situation of costly chemical fertilizer, it should
perform good nutrient management which is specified to production area. Therefore, the
response ofcassava to nutrient management in soil ofThailand had been investigated. This
aimed to get the most effectively recommendation of fertilizer application for cassava grown on
Specific soils. The experiment was conducted on sandy soil loamy soil shallow soil alkaline
soilsand clay soil, of Thailand during 2011 to 2015. The experimental design was a split-plot
with 3 replications. Main plot consisted of varieties of cassava Sub-plot 10 procedures of
fertilizer application i.e. 0-0-0, 16-8-16, 16-8-0 , 0-8-16, 16-0-16, 16-8-8, 8-8-16, 24-8-16 , 16-8-24
and 16-16-16 kg N-P,05-K,O/rai.

The results showed that yields was significantly influenced by varieties and fertilizer in
loam.Sandy soils respond to nitrogen and potashfertilization at 16-24 kg. / raidid not response
of phosphate fertilizers. In shallow soil found that response to nitrogen fertilization at 16 kg. N /
rai.Alkaline soils response to nitrogen and phosphatefertilization at 8 ke. /raiand potash at 8-16
ke.K,O /rai.ln clay soil response to nitrogen at 8-16 kg.N/raiphosphate at4-8 kg. P,Os /rai and
potash at 8 kg.K,O /rai, however, using fertilizers to maintain thenutrients balance. And great
return on investment for cassava production in its sandy soil and the soil should be fertilized
with N-P,O5-K,0 at 16 to 24-8-16 to 24 kg./rai. In the shallow soil should be fertilized at 16-8-8

kilogram in the alkaline soils should be fertilized 8-8-8 to 16 kg and clay soil to manure 8-8-8 kg.

uni (Introduction)
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s

nandnulaasan 6,156 way 2,145 Alansuselisetasunfenugsvees 9 inandnian wasnandauds
5,793 way 1,985 Alanfusiols wazsiugszens 11 Wiuandninan wasnandaudsingn 5,623 wag 1,892
Alanusials audrdu nsld 24-8-16 NN.N-P,05-K008l3 Trinandnvinan wasnandnudegean 7,062
uay 2,728 Alansudels uazlvinanouunuduaniunsamusnniign filsavdindegean 13,280 e
1§ sfudendais 39ug  dnsgealilnumadonsaumndiu gaindilulesiou wogvoaveda laoiug
szo09 9 Insgaldlulpsiulvazanluigegn  Tusasiifugszees 11 aviinisgeldveanadauay
Tnuna@ouluazanluigegn nsUgnifudUgndedslinandniade 5,858 Alansudelsiinisgeld
lulnsiou Weane3a waslnunadoufnlufunananeenluaniiufiadewinty 5.99, 4.69 wag 1631 nn.
N-P-Ksiols mua1diu visemieuwiniudend wiriu 5.99-10.74-9.57 n.N-P,05-K,Osials (Table 14-16)

[y

YARUNWIN (Pga) Fandnszeas wuil msnevauswiodelulnsiau wuin n1sug Sudisnaeiu

2N

nwasA1ans 50 Winandnasan 5,150 Alansusels waznislddelulasiaun 24 AlanSuNsals  1a
v I v = a o a a ! ! ! +
HARULNUALAINUNITAUNINAIgn  dilsavsiedeasgn 12,822 vndals  n1smevausdsied
Woaneda wudn nsugndudivsnasiuginunsaans 50 inandnasan 5,573 Alansussls uaznsld
Jenleanesan 8 Alansu P,0s dols inansuwnuduaAiun1sasuinniian  dilsgvsiaduasan
12,206 vnsials wavnisnevausdedalnuadey wudl Judrlsnasiuginunsmans 50 Tinands
gean 5,353 Alansusels waznisladelnuwnai@ony 16 Alanu KOdols IinanauunuduAIiung
amuunian dfilsgvsiafivadan 12,206 vmsels MsvgniiudUenaslufunse yaaumen wuii d

nmagaldlulasiausiuyndiuainitveaneda uaslnunaey lnefiesiduinisgasinlulnsauadely
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azanludruvesly galiveanesaluazandu wazgalilnunadenlazauludinvesininiian (Table
17-26)

YaRUIBUNTE (Cpr) Janinvouuny wud Sudsndaiuginunsaans 50 Tinandaian
6,690 Alansusials uaziUasidudutls 23.2% liuandrsiududlendsiugszees 11 waandewnd ns
148 16-8-24 Alan3u N-P,05-K0 siols linandnanaaan 7,480 Alansusials (Table 27-31)

YARUINTIY (Ckr) FanTaveuunu wudn Sudenduiugszees 86-13 Minandnvanuaz
Wesigudulgeninfudlenamiuginunsenans 50 n1slile 24-8-24 Alansu N-P,05-K,0 sols o
wanAnTangan 4,464 Alanuselsuarliiefidudutisgeiian (Table 32-41)

yafugua (Ub) daninguasiustd  wudr nisugndudivendaiugmeus 60 szeed 9 uag
52804 113 Wug Minandnliwansneiu n1slade 24-8-16 uay 16-8-24 Alansusials 109 N-P,05-K0 11
HAKANgIER 7,145 uay 7,095 Alanusels mud1diu wasnuufisenduiusseninaiuguazdnsde Ao

nsUgnitug viaeus 60 ldly 24-8-16 Alansusiols ¥eaN-P,0s-K,0 linandngegn 8,079 Alansusials

Y 9

s

Tud 2555 wuiniugyieus 60 Tinandnasiian 6,233 Alansuseols luvaeiiiugsvens 9 uag 11 A

9 9

o w ]

HaKFaluaneneiu Aia 5,033 wag 4,637 Alansusels audwu dmsunsldde 24-8-16 Alansusiols
Y9IN-P,05-K,0 Winarndngsan fie 6,635 Alansusieols wWosidududsluiugssens 9 uay 11 gandniug
vous 60 Banslalesnsseiuliviiiiuedidudutisinatiu (Table 42-44)

yanuvauiy (Kk) Jminguasnesill wuin nslidesnsn 24-8-16 AlanSusials vaa N-P,Os-
K0 Tnandniangsfian 6,662 Alansusels waznsugnifudendeiuginunsmans 50 Jrlsqns
\ABgaan 10,606 UWsiols sesasnAeug szue86-13 Tmlsgsiads 9,140 vwsels drunslale
lulnsiaudt 24 Alan3u Neels TinaneuunuduAiumsamusnniign Aeiiilsavdiade 15,102 umee
dunsldtoneanedannszsulynanuunulndidsstu waznslielnumadendisziu 16 Alansu K0
sols Winanouunuduaiunsamusnniian laefiflsans 11,783 vvsiols (Table 45-51)

YARUL1IAa1A (YD 39mins1vUs wudn Wugszeeese-13 Minandnian 3,563 Alansusials
Wesidudutla 23.4% waznandnutl 833 Alansusels gandniuginunsamans 50 wsldunnenaiu n1s
Idﬂaluimmuﬁ 16 AlansuNsely axlduanansanade 3,908 Alansudels waznandnuil 906
Alansusiols geninnsladelulasiounnsziu uaslinansuunudiiduArionisamu nsldderlealing 8
nn.P,Osmals axlinananiiian LLazmawamLﬂqqaqma?{a 3,908 Way 906 Alansuaals M1ua1AU way
msleeain 4 nn.P,0sels alvnanouunuifiaududidenisasmu  dunsnevausssiotsly
WY Nugszendss-13 inandniaan 3,959 Alanfusels wWesidudiula 22.9% uwaswandauia 908
Alansusiols geniniudinunsenans 50 msladelnuny 8 Alansuk,0nels aslvinananihaniade 4,328
Alansusiols waznandnutls 985 Alanfusiols gandimsladelnunvmnsziu udliumnssiuiisesu 24

waz 16 Alansuk,0nels Jelinandniian 4,077 uay 3,908 Alansursls waznanduils 956 way 906
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Alansusiols mudiu uazlinaneuunuiduArionisamu uasiugszeesse-13 azdinsgaldlulasiou
Woalesa uaslnuna@eusiuynainginIiuginynsAmans 50 (Table 52-63)

YARWINTU Wn) Jardnveuuny annmsveassnisnevauaswslulasiaududaUsnauiugssees
86-13 linanandnianuaziesidudutiaasninnuasmans 50 nslddelulasiaudng 24-8-16
Alansu N-P,0s-K,0 Gialﬁ'ﬁﬂﬁﬁuﬁwwé’ﬂﬁmamamqqﬁqmﬁa 3,890 AlanusiolsuazlmUosidudutls

g9gn (Table 64-72)

Nanssugasnl.2  AnYIN1INAUANDIVDINUAIULHARBNI5IANITEIND M IUNFUANSTIY

AtiunTslul 2554 - 2558 71U 7 YAAY LAk YaRuain YaRuvuetueu yaRunielle yarudiuls

a a a s

YARUTAYS YARUIUUBY YARUYUNI YIIN1sUgniiudUendasiu 4 s laun Wuginunsenans 50 s

9 9 9 9

s

52809 9 WUGIEEnd 11 Wugszeess- 13 wuin msldnugiudlendvilinandaunnseiusgiaaude

LLawauauawiaﬂsluimwuﬁizﬁu16—24 AlansuNsels veanlesaiiszau 8 P,Osiols wazlnunaiiszsu
16-24 K,008l3 Feanunsautamuemiuldasdl

Yafuan (Suk) Jaminvays wudn  aslouguazJeiadilvinandniian wansaiuegiall
foddyBansada Tnofudgndniugszons 9 Tnandntangsan 5,141 Alansusels waznsléie

1

16-8-16 Alan3uN-P,05-K,O0ls HanauunuAuAIiun1sasuuInige Ingnsugndudivsndaiug

of

o

CMR46-47-137 #n1sgalslulasiau veanesa waslnuna@uusiunndiuganitiugssens 11 waswug

]

swoes 9 uamdledinnsindoudrenandnoonainiiudl () fnisgadelulasiou eaveda uas
Inunadey 5.38, 4.03 wag 14.07 AlansuN-P-Keals wiaifisuiindudaiaiivingu 5.38-9.23-16.88 N-
P,0:-K,Omals (Table 73-78)

yaRunuasuau (Nb) wui1 msliusuarsnselulasiouiunninaiy Tinandaianunnsiis
uansneiy Aeviudinunsenans 50 Alvinandnanade 6,718 Alandusiels dussveesss-13 Tinanan
Wanaa 6,318 Alansuse mﬂdﬂaluimmuﬁ 24 nn.Naals Iﬁwawamﬁaaﬂmﬁaqaq@ 7,517 Alansuse
15 winsldelulnsioud 16 Alansu Neiels TinameuunuduATUNsasmuINnTign uazilevwananin

dngandniuiiade 6,309 Alansustels wlinsgandslulasiau weavlesa uaslnunaldeudnluiunanin

-

WiNnu 6.02, 4.07 way 27.63 Alansy N-P-K sals mﬂ%ﬂaWaaWa%’aﬁ 8 Alansu P,Omals linanauwnu

o =

v A o a o & A A a I ] a a
ANAINUNITANVIUNINTAN  WASLUBUINANARNIFNDDNINANUYILARY 6,983 Alansueals UNIGOYLAY

lulnsau Weanasa wazlnunaweudnlUuiunanasn 6.23, 4.29 way 29.88 Alansu N-P-Keals waznshy

1 U s s

Jelnunaigon wud fuginuasaans 50 Wkandsvianadegasan 7,276 Alansusials gendiiugsvees

]

'
v a

86-13 219 ud1ATIN9EDR NANaNAMITER 6,812 Nlansumals wazillaunandmniianaananiud

<

wae 6,309 AlanTusials axlinsgadelulasiau veaesa waslnwnadeuinluiunandnmiiiu 6.02,
4.07 uag 27.63 Alansu N-PK sals wazn1slidelnunadan 8 Alansuk,Onels IinanauunuAumIiuns

awuINTian wasnlRuamuiiy ansaldlnunaden 16 uar 24 Alansu KOmels Feaglinanauuny
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Lifuiunsamu uasidlounandnitaneenaniiuiiedy 7,193 Alansussls wxlinsgadelulasiau
Woaneda uarlnuvaduufnluiunanin 6.02, 4.37 way 30.98 Alansu N-P-Ksials (Table 79-88)
yaduiaells (Hp) Jwinsveas wudn  nsldiuguasdowillvinandninan waznandnuds

14 a Y a

uansafuegditeddrydmnada lnosudendeiusszens 9 Tinandnianuaznandnuigegn
6,274 uaz 1,970 Alansusials s9a9ARNUECMRAG-47-137 waziugsseas N5ty 16-8-24 Alansy
N-P,0s-K,008als Minandniian wasnandnulegegn 7,216 uaz 2,210 Alansusiols uavlvinanauunu
duAnfunisaspuannitan dilsaviiadogean 13,586 vwseld sudendaie 3 Wus  Smageld
Tnunaleusiunnadiu gandnlulasiau uasweanesa Inedudlenduiugszeeas 11 dnsgaldlulasiau
wazlnunadoulazanluigsgn nsUgnifudiuevdsdslinandninde 6,065 Alanfusiols Tn1sgeld
Tulpsiau eaeda uaglnunadoudnlufunanansenlunniuiiedewiiiu 4.47, 5.56 way 17.07 nA.N-
P-Ksols visaieuwiiudewnilvingu 4.47-12.73-20.48 Alan3uN-P,0s-K,Osels (Table 89-92)

yaRuduts Bbg) Fandnsvees U 2556/57-2557/58 wuin mslddelulasiau weanesa uax
Tnunadon  Tunsugniudusvdaiuginumsmans 50 uay Wugszeedss-13  Tinanananiadsl
WANANGNU mﬂ%ﬂaluimmuﬁizﬁu 16 AlansuN wals ﬂaWaaWa%’aﬁizﬁU 8 AlansuP,0smols waznns
THelnunadendisysu 16 Alansu K,0si0ls InansuunuduAiunsasmuanndign uay wuii finng
galtlulnsiausiumndiu gsndmeaneda uazlnunaiden lnefiesifudnisgasnlulasiauedsly
avanludiuvedly galéeanesallazandu uazgaldlnunadenlvazauludiuresiuinign
(Table93-102)

YaRuYays (Cb) Ymdnvays wuin msldiuguasloniilvnandnian waznandnulaunnsie
fusthslfoddnydmnsada Tnesdudugndefugszees 9 Wnandatinan uaznandnulegean 3,768
waz 979 Alansusials sesaNADIUTIEERY 11 uasuGCMRA6-39-42 15l 24-8-16 AlanSusials
YBIN-P,05-K,0 Winandnsian waznandnudeasan 4,286 uaz 1,065 fAlansusels uazlvinanauuny
duenfunsasuinniige laedidilsaviiadogean 7,448 videld Sudendeis 3 wus  Tnsgeld
Tnuadeusiunndiu andtlulasiau wazwearlesa waziugszeas 9 dnmsgaldlulasiau eaneda
warlnunadosluavasluingean Tumsugniudusvdsdslinandniade 3,408 Alan3uls fnsgeld
lulnsiou Weane3a waslnunaifenfnlufunananeenluaniiuiiadewintu 2,14, 2.29 uay 10.69 nn.
N-P-Ksiols wisaiisuwiiulewniiviniy 2.14-5.24-12.83 Alansusials 989 N-P,0s-K,0 (Table103-106)

YARUNIUUBY (Mb) Fenrinsveas nud1 NsUgniiudUsnasiuginunsaans 50 wasiugszeas
86-13 Tinanasvnanindsliunnsisiuenafifodfymeain mevaussienisldielulasiaugean 7l 24
Alansusiels inandnaniadogsgn 5,496 Alansusiels novaussietenoanleda fisziu 4 Alandy
P05 sels linanAnraniadogeqn 5306 Alandusols  wazmeuausssiotslnunadenisziu 16
Alansu K,Ovlels dalnamsuunuduariunsasuunniian msvgnsfudugndslugaduanuuey wui

fimsgatdlulasiusiuyndiuganitveansda uaslnuvadoy lnefiesidudnisgn (Up take) 519
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Tulnsiauadellazavludveduninian aaldveanesaluazauni wazaalilnunadeoulvagauly

duveshuniign (Table107-116)

a

YARUYUNI (Cpg) Tavrinvauuiu wud Handnaniudusenasiuginunsenans 50 T
HanAnian 4,767 Alansurals uazesiduduls 28.9 dudzndunnnitiudszeeas 11 mslddend
16-8-16 Alansu N-P,0s-K,0 sials lvinandnudeaiogen 1,584 Alansusiols (Table117-120)

Y
a I

nanssudesiil.3  Anwinismeuduessvesiudruzndedanisinnissagemslunguauny

a

Afiunislul 2554 - 2558 110U 5 gaAu Lakn yaRuraein YaRundunsys yanulnuiide yamu

q

1

Jeana goRumnnman vihnmsugnifudilendein 5 g laun sfiuginuasenans 50 fiugszeas 9 Wug

9

58809 11 WUGI2e0I86- 13 wAsUICMRA2-44-98 nudn MstdiugiiudUsnawinlinandnuansineiu

3

ag1udn waznovauawolelulnsiauiiseau 8-16 nn.N/Is weanesaniseiu 4-8 P,Os sials uwaglnuny

N5 8-16 K0rials Beanunsanvsnuynaulanail
a [ [ ! [ Y o (Y b4 a Y § (3
YAAUARRLIN (Ko) Taninszees nudn uddudUsndslinandniian wWesiduduls uag

A % s

Handnwla uananeiun1eada Ae Wug CMRA2-44-98 Tiinandniianadiogegn 4,986 Alansusiels
IndlAsatuiugszees 11 Mlinandnianiade 5,059 Alansusdels Wugszees 11 esidududs
HanAnudaaean 26.68 %, 1,359 Alandusels awdwiu nislddeindl inandnrian wasnandauwls
wanssiuegaiiveddgydmeads walivinlmdesiduduiwesiudlzndaiugszees 9 uasszend 11
waneafiunieadd n1sldde 24-8-16 Alansusials ¥09 N-P,0s-KO likandnvianasan 5473 Alansy
sols agglsiniu msldde 8-8-16 Alandusials o9 N-P,OsK0 lugaRupassgin dsninszees T
HARDULNUNIATYENAEERA WU diudvsnaadinisnisgaldlnunaideuuiniian lulasiauuinian
lulu wazdinspasianeaneda warlnunadeuuinigaludisu nslddelulnsiau veanesa uaz
Inunadeulugnsniaauivudldurilianududuvessiglulasau Weanesa wavlnunadou uag
nsaesmlulasian Weanesa uavlnunadey ludiunne vesdudendauiudu (Table121-125)
a a ¢ A (% o a = ! Yo € s o 2/ a S
yaRunduniys (kb) Iwmiausduys wudnr msldiudinuasenans 50 vilinandngegauazd
o a ‘:ll L% ] Y gj v 2 CY ! (Y aa Y + [ LY
ilsavSindegen wavdudUsundamns 3 wWug Usinaudsdluiaaunndeiunieada uidnsidelisiaiu

eadi n15lile 24-8-16 NN.N-P,05-K060ls Tinandnianadouasnandaudeaiogidn wisnsnl

U9 E
MvinanauwnuAnAiuNMsamuuinfiande nsldde 16-8-0 IMlsgvsindegean 6,393 vnsels du

dusnduiuginunsenans 50 dnsaaldlulasiau uageanesasiuyndiugan Wugseees 11 JUsuia

I & o s A

n1sgaldlnuna@eusiuyndiugegn widudrugndan 3 Wug dn1sgaldlulasiau Weavedauas

]

5

Tnunadeusumnanlaiiety  wazdlefimandouironandneanainiud (%) fnsgadelulpsiau
weavlesa uaglnunaien 1.25, 1.83 uay 6.50 nn.N-P-Ksals (Table126-130)

yanulwuide (Pp) JmdnusAuys wudn dudsvdaiuginunsmans 50 uasiugseeai86-13
Tinandnian wWesuduluaznandaudsdianuuandisiunisada nsldde 24-8-16 Alansusialsves

N-P,05-K,0 Tinandnvanuaznandnudegegn 4,697 uay 947 Alansustals mudiu uwinisldde
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Tulpsiau 16 AlansuNsiels Weanesa 4 AlansuP,0ssials uwasnislilelnunadey 16 Alanduk,Osels
TrnaneuumuduAfUNMsamuINTan wagnud dnseelisnlulasiausuyndugsnivleaneda uas
TnunaiBou Inefiedidudnisgald (Up take) lulasauadeluazauludiuveduinniian gald
woavle3a waslwunadesluasaludruvosiunniign (Table131-143)

YAAUIELNS (Ws) Jmintae wudt dudrdgndaiuginuasaans 50 uasiugszees 11 1i
nandnanwaziloidudulalifinnuuanda nedudendaiuginunsaans 50 linandniaan
3,593 Alansusals wazosiwuninla 28.6% dudiUsnaniugszens 11 Wnandnian 3,251 Alansy
sols waztefidusiutla 30.8% nslite 16-16-16 Alan¥u N-P,05K,0 siols vinandniadugegn 3,881
Alansusiels wasdil 2 n15lde 16-8-16 Alansu N-P,0sK,0 siols Iﬁwamamﬁaamﬁﬂqm 3,006 Alansy
fals Nsgaldsmemnsnuidudvsrduiudinunsenans 50 In1sgaldsinevinsuinnindudivemeas
fugsroes 11 Tnefaaosiusnunisgalilnunadounniigasosasundolulnsiou wazwoaneda
(Table144-147)

yaRunwan (M) dadaae nui msgniiudndsiugszeesse-13 Imlsgvdindogaan
7,718 uwisiels sesasnAewuginunsmans 50 siflsavdiads 6,965 vmsels Mslielulnsiau
8191 0-8-16 NN.N-P,05-K0 sials virlvisiuduzvaalvinandnasan 4,357 Alansusiels dumsldde
Tulnsiau 4 Alansu Neiels TinanauwnuduAiuNIsawL N1snevauatsiadenaainm wuiidnsnle
voamla3afisziuunnsnsiulivilinandnianuansiisiu waznsnevaussosasvosielnumy wui
Anedsnandmaniudenddlifinnaunndstulumeadn Tnonsldelnumy 8 nn.K,0 sols T

A A

HARBULNUALANTUNITAMUINNTIAn Aelinlsavdiade 14,477 unsels (Table148-157)

fanssudes 1.4 Anwinisneuaussvesiudruzndwianisinnissinaimislungufueng

LY

Andunisly 2554/2555 41U 3 yadulaun ynfAuaed  YaRuanys waryaRugrnite vinsugnidu

dendenin 5 Wug aun ugIzes 4 WugTeend 72 WugIeead 9 wasiugsseas 11 wudn Mslinug
fudugndailyinandnliuandneiu waznevauessolelulasiauiisedu a nn.N/13 Weaweaiisysu 8
P,0:/13 uasTnunufisesu 8 K,0/ls

yoaRuned (Tk) Svinuasanssd wuin msdgnsfudgndniugszees 11 Wnandmianiade
asgn 3,832 Alanfusielsvasiiiusszees 5 Tnandnvnaniade 3,058 Alansudelssuduynduiug
52004 5 Wagiugszens 11 novaussienslielulasiauds 16 nn.N/l5 Tnglinananianieds 3,741
Alanfusiels mInevaussretevleanlotaiuduzndaiugszees 5 novaussonslievloanotad
nn.P,05/15 Tnglvinandnthaniade 3,946 nn./ls dmsusiudevdsiugszees 11 novaussdonislile
Woanesai 16 nn.P,0:/13 lnelinandnanads 4,723 nn/ls waznsnevauawionsidlelnunaldey
wuin Shudgndsiugszees 5 nevaussdenslivelnunaiBouds 16 nn.K,0/ls lnglvinandainaniads
3,946 Alan3uselsluvsiiugszees 11 aevaussronslitelnunadond 24 nn K,0/l5 Tnelinanan

anady 4,136 nn./ls danansdnfudilendaiugsvees 11 ddnsanlunislinandndudivsmdege
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niugseed 5 wazidlorwiugadunuway wuil mstddelulasiau 8 nn.N/Is 1A MRR AuAiunTs

amu nsiideneanasa 8 nn.P,0y/ls Wiilsgnbasan 2,899 um/ls wagnisldlelnunadey 8-16 nn.

K,0/1% fifnlsans 2,899 waz 2,933 uw/ls (Table158-162)

a =

YaRUANYS (Lb) dandnunasadssd Toiugiiudnevas 2 Wug laun sugseues 5 uasiugssees 11
wazldle 9 9091 Inemansvnaesiudendsiugszee 5 awnsalinandnuasiUosidudutlufuaig
Auanyslageniniugszeas 11 wudn Wugseeas 5 fsunldde 16-0-16 nn.N-P,Os- KO/lS Tvikandn

Wangaan druiugszeas 11 msuilddedns 8-8-16 nn N-P,0s K,0/L3 liinandniiangaan

EN

yaRuguaiy  Jwdnany3 wudr msvgndudivsndaiugszees 72 udseued 9 uar ug

ol

(% [

S804 11 Inananran Wesidusduds wazaandandslunnnes lastudidsndaiudssens 11

9

pmd)}

% [

Wesiududs waznandnutaaindt Wudszees 72 waziugseess 9 Tuvaeilednsfdnsiuliiinase
nshinananLarasAUsENEUNARARTILANGNNTY willwualdudinisldds 8-8-8 nn.sials aslvinandnii
annfini1dnsdedun WelgndudiUsndeiugsseed 72 sze83 9 wagsread 11 luanindiusig

(Table163-166)

Ranssugesill.5 AnwinsnsuauavasiudUzvdsonssanissinennslunguaumien

Adunsul 2554 - 2558 91w 5 YR lawn yaAulvate gaauintes YaRuaIava Yan
Talg gaRuswys vmalgniud Uendssin 6 g laun Wudinuaseans 50 Wugssees 9 Wudssees 11
WUGI80986- 13 WUSCMRA2-44-98 waziugmeus 60 wudn msldiusiudivsravilvnandaunneig

fueginaudn  uaznovausredolulasiaunsedu 8-16 nn.N/15 Weaesansedu 4-8 P,Os/15 uagln

£
Yo

WNYNTEAU 8-16 K,O/13 Feanunsauwdannuyanulanadl

yadulvade (C) Fandauassvdun wud mevgndudivendaiugieus 60 Tvkandniian

a

Wesdudiutls uaznandaudanivasn felinandaiian 3,623 Alansusiels wWeosidud 22.2 Wesidud
way 876 Nlansumals mmzﬁﬁuﬁ:ﬁzam 11 Wnanansanady 3,142 Alansusels sudiUsnds
nevaussianislielulnsiouds 24 Alanfu N siels Tneldwandntaniads 3,757 Alandusiols
mauaumﬁamﬂ%ﬂaﬂamﬂmﬁ 16 Alandu P,0s mols Tinandnanade 3,009 Alanfussls waznns
mauauawiamﬂ%’ﬂsﬂmm%ﬁé’mﬂ 8 Alansu K,0 sels lfnanananiade 3,446 dlansusels nsld

Jelulnsiau 24 Alansu N sels Jevleain 16 Alansu P,Oswals waslelnuny 8 Alansu KO sials v

2 Y W

SnrmanouwnudLi (MRR) Beduaiunisasu (Table167-176)
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9

LY v 6

fugauand 2554/2555 laglvinananiiian 6,116 uay 6,029 Alandusels auawiu wagldiufduius
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[
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fanssud 2 Anwrddenisldiadenisnansanisnanvasugiudrusnas

Studies using inputs yield variaties of cassava
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MeapsszuuUgnity wavll % wladinduanizszuuivdendnney WewSsuileuiuisnislild uas
Havesansoivsussnandnuar I aulwesiudlends Weldsuansnenydieg wudn Sudends
Tugszees 11 Welasua1se1lnIunenst 6.25 uay 62.5 niusedns Turegass 14-60 Tu ndagn

iandnrananad 45 % wazarsenilvsu Lifnaraiasibududsluiisiuduznds

ABSTRACT

A study of the means of production to produce varieties of cassava.To get the
technology management methods. Recommended only for the production of cassava growing
areas showed that the water does not exceed 37.5% AWC fresh root yield of cassava starch and
higher than the water.The cassava variety Rayong 9 with the use of water higher than Rayong 11
using inputs in the production of cassava. In sandy soil loamy and sandy soils yield fresh root
and starch yield the highest 75% of 16-8-16 fertilizer kg.N-P,Os-K,O/rai. With chicken manure,
rice husk 1 ton/rai and the fertilizer 16-8-16 kg.N-P,O5-K,O with organic fertilizer 1 ton/rai with
the incorporation of cassava leaves or 3 tons/rai. crop rotation and Sam Cassava and continued
every year to maintain productivity levels. And maintain soil fertility. The use of waste materials
from industry to replace chemical fertilizers in the production of cassava. Also can increase the
yield of cassava has emphatically. But the fertilizer on the soil with irrigation. Make cassava can
yield better than other treatments. The fertilizer 15-7-18 rate of 50 kg/rai. For the production of
cassava farming. Higher yield than no fertilizer. Kasetsat 50 and did not respond to chemical
fertilizers. How to prepare the forest before planting cassava varieties. The germination
percentage increased. By soaking with urea 2 grams/lite. The use of chemical fertilizer with
organic fertilizer PGPR reduce the use of nitrogen is recommended by 20 % of the soil. And
yield increased 8.98 %, while biological PGPR yield increased by higher fertilizer biological PGPR
5% of planting it. Sam cassava with bush beans by planting cassava after one month does not
make a difference to the lower yield cassava or manioc solo engagements. Response to
nitrogen up to 8 keg/rai, while cassava or tapioca single response to nitrogen up to 16 kg/rai of Ca
and Mg of putting dolomite. Tend to make cassava has increased both crops and Starch
increase cassava single system only. Compared with the no. And the effect of substances with
intrinsic yield and starch content of cassava. When the substance was found in cassava Rayong
11 when the substances are poured at the rate of 6.25 and 62.5 grams/liter range in age from
14-60 days after planting fresh root yield decreased by 45% and substance. Miami intrinsic does

not affect in the cassava starch.
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Ui (Introduction)
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52108U35n157398 (Results Methodology)
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Uy e liludvzndslasuinannislimiediaies nisliiiiige (1-p) Sa.D. anad 10 Wosidus 9z

[

TnandndudiUsnasdnngn wazUsuuanusuaulusdaziSuninsagurnldwandeiuiieniaiy

fosnsiniwnnzaukniuduzndney udnhdeyaildluusuldlulelugdldusudmsunnasadulng

N o ]

TUNUNSTNAADILUY  Split Plot in RCB & 3 41 Uaded 1 WudiudUsunasriol. sz8ed 9 2. syeeg 11

3

v v oo
o a &

Uaded 2 Ao Lesuaulvfialaundun 2.muauiilegliifissauinidudselond 65 %AWC 3.auau

laglihdszauindulszlevd 50 %AWC d.aruauiilegliidszauimdulsslevd 45 %AWC

o v o

5.1l wudn wandadudiendsisunlimini 65 %AWC fuminvangegn (Table 1-7)

< v

2.1.3 An¥138A1EUUTLANSAUABIN1ISUN VB WA UL A

nsagmAdulsyansvesiudUsndssaziugiveasyilinsivinududdendaudaswugd

AUgNFRIUgIINTY WeliuUsyanSamlunsiiiuniudgUends Tnginaununisnaassiuy Split

o 1Y

Plot in RCB & 2 Uads Uaduudn 2 ns5uis Uadeses 5 nssuisar 3 91 Jadef 1 WudiudUzuds

]

U239 2 USunau il U 2554/2555 Nsaesiudiinandniianlaiwanseiunieada lneiiugssees 9

LY

lanandnianady 7,499 nn.sals waviugszees 11 lakandnianaie 7,757 nn.sels nsliunn 80
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[

%AWC Tinandnangsan 8,492 nn.sels lneiiugsveas 9 dr3uiliunn 80 %AWC linandniian

9

avan 8,340 nn.els) dusitusszens 11 n1slvinl 60 %AWC linanAnvangsan 8,701 nn.deols) sis
aosifustivosidududiliunnnsiunaada Taofiusszoes 9 Iduosidudutlaiuduevdezr s % uas
fugsvees 11 IHefidudutiaiudends 25.7% drunislisinsuiilinii s0%awc TWiledidus
utlasfudendagean 27.9% Tasfiitugszens 9 Al 20 uay 40%AWC Tivosifududstuddands

49dn 29.6%  dwiudszees 11 nsliinf 60%AWC TiwWesiduduldudiusnasgean 27% U

6l

2555/2556 Niaesiugiuminiademidudusndanliunnd1aiun1sats lnefinugszess9 lanandn

wagudUsndsan 3,548nn.60l3 waziiugszues 11 lanandnndeiidudiUsndsan 4,101nn.60ls

o v s

AFunsldn Ui 80%AWC lvnandniiud1uendgegn(d,947a nn.sials) lnefiiugsseed 9

9

' '
0w al U Al

FSUNANT 80%AWC Tiimtinidudlsndsanasan(4,808nn.dals) druiugszens 11 fsuiilin

LY

71 80%AWC lsitmiinduduzndsangsan(5,085nn.6els)  wavesUTuiaiiseiUesidududady

¢ (3

dusvasmisaaaiuglul 2555/2556 wuin Neaesiugiilesidududuiudivsnasliunndneiunisada

Tnefinugszee9 lailesidusutiaiuduzmda29.14% wasiugszeas 11 Muasidudiudaiud1lendy

25.91% \dlemngisunistiinisunliing 60%AWC Tilesidududaiud Uz naaasan(28.87%)3slu

o =

wansinessadRiusisunaassdueniussuildlih ddiesiduiuduiuduzndangn(23.78%) 1ng

' '
v o w o

Piugszees 9 arsuiliing 80%AWC Tilesidududeiuduznaaasan(31.90%)dslaiunna1an19aia

'
U o I

fushuneaaesdugeniudsunldlih ddiesdudutaiud s naaingn(25.63%) druiugszen 11
o dl aa v o

snSuTitiing 20%AWC Tidesidududeiuduzndasan (28.97%) Fwananmadfdusisunnaes

duq sniuiSunlailiihddlilesidudut siudrugudasign (21.93%) Tun1smaaesl 2556/2557 Fale

q

M saasaiiomUsunain vz ausuamnudaenisuaaiudusnds wuln Welmindungssiunein

ﬁlé’ﬂ]'}ﬂﬁ’]ﬂlmﬂﬁmamamqaqm win1slieusiunaaesagyinsaqud matainiedasiuiilaain

[

Uy ieliifudzndslasuihannisliiegiaden n1sliuiiyge (1-p) Sa.D. anas 10 LWesidus 9z

v aa

Tinandniud1Uendsningn wasusunuanuruiuluudazisuiinisaaudilduansieiu iwemaiy

9

fosnsiniwinzauwndudvzndiney wdnhdeyaildluuiuldludselugaldusudsunaasaiulng

= Ly % o Ly U

TNUHUNITNARBUY Split Plot in RCB & 3 91 Uadey 1 WugdudUsndafeiudsvens 9 wagiug

v ¥ v ¥
o a v o A &

sze0e 11 Jaded 2 e Leasupulidialadniud 2.muaudilagliidszauiniidulszlosd 65

v 1 v v
a LY o o A U )

%AWC 3.n1uautlaglvindseduinddulselond 50 %AWC 4.auauiilagliindisduinddu
Uselowtl 45 %AWC 5.1l wuinmslihiimsuneaedmdlinandavesiiudusndsliunneiu
(Table 8-16)
2.1.4 Fnwnszeznamdainiwdwioaunmudiuasrandniudiusuds
nsnadeUszEzIa I vindafiszes 0 3 5 uay 7 Ju YU UenaIiugseees 5 53809 72

LAY CMR35-22-196 Tuna@uus NaN1SNAADT WU LUBSLELLIANUINNTLUUABLNaUL ALY Tnaln
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NanAman vty Wesidudutanas aunmaideuardudmosiudends ﬁizammﬁwim%’aqaqm
Ao 7 fu lifinaliaiudJevdaninde uerdvoadewidinsund

2.1.5 MneuaAuasvaINaNAnLazUTINuulsasiudvisrataanatgnuasnsliiuuiu

yoainulundandadeum

LﬁaﬁﬂmmmLmﬂﬁhwaqsmnmﬂ@uﬂLLazmﬂﬁﬂfwiawamamLLazﬂ%mmu’Jwaqai’uémwé’wuau
YAy Jmdndeuim luwlamaassuasveneiugivnunueinaie 0.3adw 9.98um seninuieou
MAAL 2553 - TUBBU 2555 TWHUNMINAABILUY Split plot in RCB $1uan 3 1 Main plots Téud N3
Tifuddendanuiseny 3 ou nisliinasagauan uagnnsldlsd subplot  éuA nnsugniiy
dgvdeiugsrens 11 lurieiaidgn 5 439 lawn ousuiiay unsIAL NUATIUS Wwwgy wasligu ey
Aufendleny 12 dou nansveaeamui ldfiufdutusssrienislihuasdrsnagniiuandisiu s
Ugniiudruendsluifiousuiay unsiau waznuaius linandnvian nandaduwiiwazrandanlaaagn
W@ABsENIne 6,600-7,400 2,967-3,100 Waw 1,720-1,971 Alaniusiols nisliihmasangugnlvinandniiaan
Handndiuwie uasnandnulegs 7,403 3,199 uag 2,008 Alansusals aud1du wansnsarnnislali
naonngUanilliananTnan nanansuus uazaandnuda 5,314 2,144 1,441 Alanfusiols Tuvauziinaslor
thuagtaagniiwansatulifinadeefidudut ogsewing 24.5-289 Wofifus (Table 16)

2.1.6 mmauauawaqwawamu,aztl%mmLL{]waaﬁuéwwﬁﬂﬁuiﬁmqsimhammmﬂﬁﬁﬂ
NeuHUnIMAaeuU Split plot $1Wan 3 81 Main plots Aenslrisudznds 4 ns5ads Taun

1. WifudendstausBuugnauiivony 3 dou 2. Thiudendsiaumisuugnauieny 6 ey 3.
Tsihmaennauan uay 4. lailvith Subplot Aewugiudusnds 4 wus ldud svees 5 sv009 7 53803 9
waz 52899 11 Anfun195eniNnoungAINIgY 2554 DaRouNgAINIEY 2555 A wWUaIAaBILay
YeeRugauNIae audideivlstoum sunetadnt fmdadeum  wud ludlujduiussening
dasnanmslsiiuasiusiudends nu nslihiudendmaonnguanlfnandniian nandns
Wi wazHanAnLNgan 6,775 2,698 uay 1,853 Alansusiols mudidy Tuvaiefinssudsflidinisli
naeaqqUgnlsinandniian nandnsiuuie uaznandnudsingn 4,140 1,768 uay 1,001 Alansusiels
Muau dudendeiugsvens 5 inandnian nandnduuiigedn 6,850 way 2,583 Alansusals

s

Turneinusszead 5 52809 9 wazszead 11 Trosidusudaliunnanaiiy sering 26.7-28.2 Wasigus

9

Aunandauds nudiugssees 5 wazseees 11 nandnudeasanliunnsdaiu Ao 1,847 way 1,753

Alansusials (Table 17)

fNanssugaef2.2 Anv1I8N15ITULNISHAALUURNENNEIUTUNSNARLUdI UL A
2.2.1 msldiJauvunannausonandnuazaunmvasiudUsndslufusaunazaunsg

Tugeeud 2554/2555 - 2555/2556  Agudideiivliszees fminszees MausAdouuy Split

v 6

plot design 3 ©1 Main plot Usenaumediud1Uenas 4 Wug Aougsves 9 Wugsves 11 WuUFMILU

9 9
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80 WagHuUgCMRA2-44-98 Sub plot Uszneume Msldle 5 nssuds Ae 1.) lldds 2) Ju16-8-16 nn.
N-P,05-K, 0901813 (§msuugid) 3.) lddeyaunau) 1 dusiels 4.) lddey 50%v0416-8-16+yalnunau 1
fusiols waw 5.) ldte75%v0316-8-16+yalnunav 1 dustels wuth Sudiuendats 4 fuglinandnia
anuandnsfuegafitoddynsada TnesfudendsiugCMRa2-04-98 Tinandsinaniadegean 6,116
Alanfusiols wilvinandoutlaedsliuandnafuegsening 1,486 -1,557 Alanfusiols nsldla75%veq

+

16-8-16 NN.N-P,05-K,0 siolssauiudeyalaunay 1 diusels lvinandnian uaznandauduaiogean

6,600 uaw 1,849 Alaniusals egelsiniu nsugniiuduendsiugCMRA2-44-98 TuRuvseuusiu &
flsamBiadugaan 10,039 vmsels waznslateindl 75 % ¥8316-8-16 P,05-K,0948l35uAuoyaln

1 a o

wnau 1 Ausiels Iivlsavdindeasan 11,383 vmsiels  diunsugniudvenddlufunsie wde 2 Y

v s

wui1 mugnsfudzvdsiugsrees o Wnandnutandegean 1,515 Alanfuselsuariiilsgnqean
8,898 Uwiiels Tndissiuiugszees 11 Mvinandnudaade 1,448 Alan3usiels nslade 75 % veals-
8-16 50 Alan3usielssmAuteyaliunaul dusels Tinandnanuaznandnutiandegeqn 6,613 uay
1,782 Alansudiels wawililsanSqaan 11,350 umsiels uawiln MRR Audrfunisasmusniian uas
mslalandsaudunsdeyalnunaulussesina 2 ¥ lufumelusin wasiunse waranunsoenssau
pH USunadundeing Uiinaeanlefaiduvsslon wasUmalnumadeniivandasuldifiudu ull

+

yhliramnudussveshiuasuulas Sswanmsmaaeddidumdumsiansiuastefivanzaiie
imanannudnunsiofu (Table 18-24)

2.2.2 wavasmslilenaunausanissnyuatesnwnananlududiusnds

wazAugaNaNysalvasiuluszazend

TAUHUMINAABILUY Split plot $1uam 3 1 Main plot Aassuuugnits 3 szuu 1). Ugnifu
dgndssiariloand 2). sudzvdmyudsutuidas Inediivgnddas ndafuies lanavenuas
Ugnifudends iiuifsamdenduszuud 1 uay 3 3.) szuuidasuenseniuaisiudiuzndmnd
Subplot Aenstale 6 35 1.) lld 2.) Tddendnnnd dns1 1,000 nn./ls 3.) Tddewailt 2555 Tdans 15-
7-18 §n51 100 nn./l3 4) 3Bnsit 2438157 3 5.) 85 2+(0.5)wiwee3BnsT 3 6) (0.5)wiwes
(38157l 2 +38ms71 3)  wansvaaes wuin nnsladentn vdedeiadl wie 05 Jonstn + Jewad 19
thwiiniantisluszuulgnaienios wiessuufitusy 3.16-3.55 fu/ls waglindnut Tussuuivus
(753-873 nn./l3) mnndrsvuutgnaeiilos (662-741 nn/ls)  msugnindasiuginuiug Trinanangs
fandolifinslateluisszuufionudou uasfvwey wiminengagadelddondn Tussuufivus
Waas lnananafigailougnueniusiudzndsililade wimvanggailedinslddevsinusotoind
wuwAsuthddennnniusamnsia 46-500% vessuIuiuiiugn

2.2.3 AnunfsaBanaszezenvesszuulgnitsuasnisladenaunanudanisnandudusuas

WAZANANANYTAIVDIAY
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AntunsAnwfaseunet w.a. 2523 lufusiulunieyaelass (Oxic Paleustults, fine-

fa v A

loamy, siliceous) wﬂum%wsﬂi’ﬂuaumu TuteUnnswan 2553/2554-2557/2558 Saudulii 31 8eU9

35 fiugnsfudiUsndaszuusineg seiflosn szuumsUgniiudemds 3 svuu Usnausie seuulgnifu

L)

dgndsdeiloanngl sruusiudesndmyuiouiuidadiiul uazszuuugniddaenszninuan
fudlenadlunnt swudvisnisldde 4 35 Ae 1.lldde(none) 2.lddoiplinuninudeinisveadiv
d1ends Aeleans 15-7-18 8ns1 100 Alansu/ls 3.Jendinedraufen wsenauyaln ¥3eans §»31 800
Alansusials Mnqd wae 4lddendnsudulddewndians 15-7-18 §ns1 50 Alansu/ls (Table 25)

Han1sMAaes nuInsugniuduenas ineshwauantivesiulunsiinandndagu n1sugn

o [

fudUsnassiaillomnUdainuseaunandnlamdlelinisladewndl 15-7-18 §n31 100 Alansu/ls faud

sruuUgnitgvianyuilsuiasusuazsnwianueauauysaiveshuluninmdunsn e wazU3uiuse

a 4 & o oA I 14 A o § v a ] A ] )~ a N6 a
E]r]‘V]’]{L'UWUVILﬂuL@usﬁﬂlalla‘lllllﬂ’]iiaUEWWl'ﬂVNﬁNa@lﬂﬂﬂ'}q LLG]LZLI@SL?H.JEW]QL@@JLL@%@UVWEJﬂﬁ’]@J’ﬁﬂLW@J

9

a Y a LY +Hooa a 62 9/ 1 [ 4 wa a a 1 2/ a ) o %
HandnlalnalAseiy Jedunidfudinilvnuaudfvesiuanittunisuilymaiudunsawasdalvsg

21M3UeFNINNIINstadewndl wisunuierdenaznisvuds anviansld e193sdiianudeanisly

]

Iaaq

YounwnIng wardwmsulufuiiunse eliiisnslanauisadnuiseavdunseingluduls &3
anaafouiieiosasiiou 50 MnmslanunUandudiznaaunis 35 U widwiunandnnislddeiniiiodn

aunsnsnwsyaunananlan (Table 26)

= =~

2.2.4 nMsUFuUgsRudeYandunsd JedunsduazlumiiiiVeriunananuaznmnmnanan
dudusndeszezendludu 3 yadu

fufunslutinsnidlel 2518 Agudidofivliszoes a.5ve9 iufusnumilordune yaRue
104 (Clayey, mixed, Typic Paleudult) waggudidauazimuinisinensunssvdun 9. uasswdun {u
AUTIUNTIY YARULATIY (fine-loamy, siliceous, Oxic Paleustult) Azl 2519 Sovmsveaeafiudn 1 e 7
Audideiivlsveuniu 9. vounnu WUANTIUNGIY YAAUETAST (fine-loamy, siliceous, Oxic Paleustult) IRV
N35338N1INAaRY 8 35013 Usenaumenslalululasiau veawn wavlnuwny nsldnaunaiuiuues
Jowadl Jedunid mslanaudulududends waznislaildle duiudendwandugaauvesy wanis
yaans a0 U ogesioilosd 2.5v009 2. unTT 9NN wazmsvaaes 30 T A 9. veuudu v 5 anudiugn
wansliitudniauvasnismevauasiels mslilietuiudsvisdmaliionisadydulawosnanas
anawN TuTanuzAgRNANysiiveshulgnAfinmadenlnsy TaslamizAuiiunsie gaduslass
2. vouuy (ntinsiuan - soo Alanfusels wisan « naugn) dusuismislivedelaldvelnume
siinansznuiensiaiaiiulnuagnandniudusndsdeanasnnnifisnslalideneamavielulaay
dndsnslonavdulusudiuendednm 3 dusiols Tuadensiaiaiulauassandediatu nislidefuiu
dgndaiannsaiinnandnliga 4-s fusels msliveindednasuiuvedlulasiou vioawn uazly

Y+ a 1

WY 9RS1 16-8-16 /LS N-P,0-K,0 SAUFUNSIEU8BUNS ORI 1 dusals useldsrununisianavdulu

]

=

sTudUznasenst 3 du/ls ﬁmmaaLﬁuﬂﬁiLQ%mLQUIMLLazwamﬁmd:u unMganI 1IN deiaiiegna
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ASUDILTIAREI9RS1 16-8-16 nn./15 N-P,0s-K,0 LLazLﬁu"i'%miﬁ%’mﬁm%aLﬁmamu:ﬁmmqmmmyiai
vosfusg1edsdu nanlagaguensnaniudzndsegneysaunnismenslidendlulasiou veawn
wazlnuy sganzausaunauiunslonauiewenity wietanduniduiindu (Table 27-29)

2.2.5 wavasmslifanmasldanlseuanavnssuianaunuiaaiilunisnansiuduznds

1. AUNTIY: YAAUUIWDY UASYARUEAAU 2. AUTIUUUNTIY: YARUYUNII

A @ A

Anvnisnevaueseniining’ Tifa vieTanmieinnlssnugpanunssinnuns Wl 2554-2556
TUHUNITVOABMUU RCB 8 n3suds Ae 1) lildde 2) Jemununsnsfion (16-8-8) 3) Jumuen
AAszh (16-8-16) 4) Jelulasian Weaneauasinunadosrihnndanlssnuiniadng 1000 das/
13 5) elulpsiau woarleSauaslnunadouriinindiainlssuianadng 2000 ans/ls 6) e
lulnsiau wearleauasnunaidey+ihnndrainlssuinadas 4000 3ns/ls 7) Jedna 8-4-8 uas
i1 §091 1000 Ana/ls uaw 8) Judnsn 8-0-8 uarlih §na 4000 An/ls Tneusulusaznssisi 6
uay 7 Wivsinalulasauassiearleda wihiudu 387 3 warlud 2556-258 1aunuuuy RCB 3 4 41 Ty
Janinszeet uazdaminuassdundl 7nssuds fe 1) Llldle 2) Jemnanuesnslien  3) Jeniue
Ans1gdt 4) Jomuaiinnet sihanlsudsaiudevdaed 2 8as 2000 dns/ls 5) YomuanTiasigy
rihanTssutlatudendsed 2 §091 4000 dns/ls 6) Jommerdiasiedt + ¥iund Snsn 2000 dns/ls
7) YomuAriiasiest +ihUnf §0s1 4000 Ans/ls dandaianiwdus 9 nesuds Ae 1) llldds 2) Yoy
inensnsiien 3) JomuAndiasigh 4. Jenuiinsies +inndanlssunmiinia 1,000 das/ls 5.
Jonum1iAgIes + ihnndanlssuniniieia 2,000 dns/ls 6.0umuAIATIEN + ihnindann
Tssarunntnaa 4,000 ans/ls 7) Jeidl 8-4-8 N-P,05-K,0 HhUnR 8m511,000 Ans/ls. 8) Jewall 8-4-8
N-P,0s-K,0 +1Unfsns 1 4,000 ans/ls 9) 16-8-16 N-P,05-K,0 + daviumislu

U2554-2556 wuin nsldtefunnsefuiinuuanietulumsaiialnonisléie 8-4-8 an. N-
P,0:-K,0/l3 $afunslingsy 1000 ns ﬂué’mwé’ﬂﬁwawﬁma%mnﬁ'qmﬁa 5,076 Alansu/ls way
fiofiwududaadsuinigaie 24.57% mshilddelinandnianiudvzndadosigade 1,911
Alanfu/ls waznnslddeiadisaniuiiningt 1000 dns Siediwudutlslioniian 20.52% uagludl
2554/2555 M35lide 8-4-8 nn. N-P,0s-K,0/13 saufunslsfinasy 1000 ans Fesfudusudslinanan
wnanfie 4,087 Alanfu/ls dnsgeld lulasiau WeanesSauaslnunaden Ju 2.81, 2.07 uag 9.75

Alansu/ls suaieu

6 °

U 2556-2558 wuidn nsugniiudlendslu 3 yadu NUSunadunidingen nmsdentdlelaely

Aieeinuuiaivue Tngldielulasiauludanm 15-16 Alandululpsauluiisaumgaiu Vil
dznddlinandngeninngsaisoun dashinesinslitanmdeldannlsanugnamnssusnlinauny
Juindidanannsosnssdunandald wilulidemuddiesziausutunsliihaseliiud g
annsalinandnldedraduiilneinandniade 3,240- 6,883 Alansusiols (Table 30-38)

2.2.6 ANIN5IANTTTINBIMITNBNTHARTUFIUENmaIN1TTIIUN
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1 LHUNISNAADILUU Split plot design 91Uu 3 g1 Main plot: M3IAN1STARBUNITETINAY
nstile 535 Ae 1) lanauneds uwarlildade 2) wmeds +1dde 15-7-18 §n31 50 nn./ls 3) wmeds +
ldde 15-7-18 9n51 100 nn./ls 4) lanauneds+ldde 15-7-18 dwsn 50 nn/ls 5) lanauneds +ldde
15-7-18 dm31 100 nn./ls Subplot AewugiudUsnas 4 Wug loun 1) WugCMR 33-38-48 2) seaq
5 3) sp004 72 Ainwasmans 50 vnsgnifudigndmdaniufenin wasiuifenandn ety 6

s

Weu wudr 7 A, fwallan dudrlsndmdsmsvinlinandaianade 4,663 nn/ls lngangiug

3

v v 6

CMR 33-38-48 Tinandnasande 4,986 nn./l5 luuwansensadifiiuiugssees 72 uag seues 5 luvae
fiuginunsmanslyinandnnande 3,972 nn./l3 mslddeiaiigns 15-7-18 §ns1 50-100 nn./ls Sauifu
nsdanismederinedn vilfuandnrandutu 27-80% Wewsuieutunislalladend nansfng
TuAusiulunneyndooda fimw. gassdl wuin Sudsndslinananianade 3,290 nn./ls Tuuny
fnandninan Tufiusiutunie yadnse Alsinwnsnsdminguanvsiiiiies 1,836 nnls lesan

Usgaruiugaauasennuny
2.2.7 Anwnismsinseurieunugiiudruznasnaudan

= ad a =) ' v 6 ° v 1 fa o A '

e IsnsimunzasluniswSeuvieuiugiudusndnoudan  w wamaaesqudideiivls
YOUKAY 8. LD 2. vouuAy TuriiuwazUatgnanul 2554 Lag 2555 1NUNUNITNAGEY RCB i 3 4
753U Ao 1) lwgviowiug 2) wytn 3) witwaueiSe 4) witinauiiningl 5) wiiinaunduaiuld
6) witmaulalag1u vve 7) wilmandmdndinan wavansing o 2 Taddes vise 2 nfu (giSe)/id 1
a Yo [V 4 =2 [y | v f§f v & = v 8 W A =
dns ldvieuiugszeeall Anvueniuluviewiugnduiuifgiuagndunuinm 1 weu U 2555 nnaad
Walpensiunseldifivansinesiinuaalunisuiviounug wuin vieutugndsiuiieauazUgneuggeull
ANAIINIONEY 98-100 % N1swdviewiugrisisnansauiilunisen nanAusny NsuYrieuiugiss
anuslunssenuaginliiiaueenifindy 14 - 41 % 90 37- 66 % vieuiugnannuifewazlgn
Uaneggilu WeudvieuniugnisseniidusasiiVesidudanuendindu 7 - 23 % 952 - 77 %

a t:ll [ v 6 a 1 a ad 1o v ¢ 1

asazanggsumzangalun1suviouiug a1snesiilsuvulidifsuulamaveisudvieuiugesg

IoL9u (Table 39-42)

2.2.8 nMsldJaginmnanarsinaiiuaun nLazHanandug1ULna
nsfnwanstiledinmiidnensiieiiununinuasnandaiudUsnds ITngussasdivelvle
Jedinminiiuseansnmlunsiiununinuaskandniudends andunisluwlameaes gudideiivls

]

svoos Ined 2554 dndumslufunsefifinnugauauysaii uarAuiulunsieiiaugauauysal
Urunans MauRunsnnaasuuy Splits plot 8 N3513% 4 51 Main plot nsladedinminanels 2 wuy
Ao 1 ladlddetnmiidnens wag 2 laledinmiidiens dnst 1 nn./ls @ Sub plot Usenaudignisld
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ABSTRACT

The objective of this research was to study the effect of harvesting period (8, 10, 12, 14,
16 and 18 months) on the heavy metal contamination in the fresh yield of cassava and cassava
chip. The result exhibited that the heavy metal contents were enhanced when increased the
harvesting period, in addition, the heavy metal contents in the cassava chip were higher than
that the cassava fresh yield. The As and Cd contents in the fresh yield of cassava and cassava
chip were lower than that the standard value at all harvesting period. In addition, the As and Cd
contents in the fresh yield of cassava and cassava chip in each varieties were lower than that
the standard value of China, whereas Pb was higher than that the limitation. The standard value
of China in term of the heavy metal contents was lower than 0.2 mg kg_l. The Pb in the fresh
yield of cassava in Rayong 72 was lesser than that the standard value of China, in contrast the
cassava chip was higher than that the standard value. In addition, the Pb in the fresh yield of
cassava and cassava chip in Rayong 11 were lower than that the standard value of China when
cultivated in the high organic matter and optimization of the soil pH. The lower organic matter
in the soil and mild acidic soil (pH 5.8-6.1) affected to the lower of Pb in the fresh yield of
cassava and cassava chip in Rayong 9 when compared to the standard value of China.
Therefore, the heavy metal protection process in cassava was able to adapt the reaction of the
soil by decreasing the acidic condition and increasing the organic matter in the soil. Since, the
heavy metal absorption in the cassava depended on the type of soil, pH and organic matter in
the soil. Increasing of the soil pH reduced the dissolving of the heavy metal in the soil solution,
resulting in the reduction of the Pb absorption. Thus, the accumulation of the heavy metal
contents in the plant tended to increase when acidic pH of the soil and lowering the organic

matter.
uni (Introduction)
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wlasdandianiaauys wuﬂ%mmmﬁ"ﬂuauﬁ’mmﬁauﬂqﬂﬁué’wﬂmé’a Wiy 54.11 dadniu
soflanu ndsUgniengiiuiies 8 10 12 14 16 wag 18 few flA1 52.82 51.19 53.62 49.49 53.87
uag 5454 fadniudedlaniu awdidu druuBinameifazaeld neulgniudiusnds fld 3
fiadnsusioAlandu ndsgnilengiiuiien 8 10 12 14 16 uaz 18 \iou T 3.60 3.48 3.27 3.43 3.06
uag 3.38 fadnfuseAlandu audidu Usinamemiluiiiuaaiiongiiuifen 8 10 12 14 16 uag 18
Wwaw e 0.03 0.04 0.05 0.15 0.07 uag 0.10 Hadnusienlansyu awawiu lushuidu @1 0.08 0.08
0.18 0.29 0.17 uag 0.25 dadnfusioAlandu AudWy USamsuynuANIIAILIATHILYNDIYNNS
AR Tustasfuan S61 <0.02-0.03 Tusfuidu <0.04-0.083 dhuuaaiflesluisiuaannoignsiiuiien
fiAn <0.002-0.006 Tusiudu <0.01-0.017 fadnsusefilansu mua1du (Table 1)

wUasdendnnunangs Wuﬂ%mmmﬁ"ﬂuauﬁmmﬁauﬂqﬂﬂuﬁmwé’q A1 4.82 Taansusie
Alan3u ndsUgnilengtiuiien 8 10 12 14 16 wag 18 \iieu fAn 5.23 4.71 3.65 5.35 6.6 Lay 0.85
fadn3usioflansy sudiu drudSununziiiazangld neudgnsiudiUynds A 0.23 dadnusie
Alan3u ndsUgnitengifiuiien 8 10 12 14 16 uay 18 Ly A1 0.45 0.38 0.43 0.48 0.56 waz 0.00
fadnudenlaniu mud iy Usinusgiluiiiuaniiengiuien 8 10 12 14 16 uag 18 Liou e
0.08 0.04 0.05 0.16 0.15 uag 0.13 HadnSudedlaniu auardu ludfuidu 0.19 0.08 0.12 0.36 0.21
way 0.45 fadnsusienlansy muawiu Usunaasuyluiduan wasdudu liwuarsuyynengnisiiu
A drunanifioaluisiuasmnengnisiuifes A <0.006-0.008 lusfuldu <0.01-0.02 fadn3use
Alansu aueadu (Table 2)

wasdandnvauuny wuﬂ‘%mmmzﬁ"ﬂuauﬁgwmdauﬂgﬂﬁuﬁmwé’q e 4.73 Tadnusie
Alan3u ndsUgnilengtiuiien 8 10 12 14 16 uay 18 ey fiAn 3.00 2.23 1.98 1.94 2.42 wag 2.46
fadn3usielaniu mudiiu dudinamsifiazasld deugniudiusnds a0 1.11 fadndusio
Alan3u ndsUgnitengifiuiien 8 10 12 14 16 uaz 18 ey A1 0.46 0.48 0.53 0.39 0.37 uaz 0.40
fadnsusoRlaniu mudidu dwuiinumsmaluhsiuaaiiongiuifel 8 10 12 14 16 uay 18 Loy e
0.22 0.29 0.37 0.83 0.97 uag 0.62 fladnTusoilaniy auardiu Tuffudu 0.42 0.99 1.70 2.03 2.56
way 1.07 Tadnsusenlansy auddiu Yunaaswyluimiduan wagdudu linvansnumnetgnisiiy
A drunanifiosluisiuasyneignaiiuifes fAn <0.006-0.009 Tusuldu 0.013-0.029 fadnuse
Alansu auadu (Table 3)

wasdmiafiwalan  nuuTmanzilufuiome neuUgniudUsnas 9.50 Hadnusie
Alan3u ndsUgnilengtiuiien 8 10 12 14 16 uaz 18 ey fiAn 9.08 8.16 9.45 8.23 9.01 WAz 8.84

o |

TadnSusanlansy audisu daulsuiunsiminazaisle nauUgniludidynas iy 1.68 dadniume
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Alan3u ndsUgnilengifiuiien 8 10 12 14 16 uay 18 1o flf1 1.20 1.25 155 1.28 1.22 uay 1.29
fadnfusenlansu mudu druvinamgiiluwisiuaniiongiuien 8 10 12 14 16 uay 18 iew fie
0.21 0.17 0.17 0.33 0.39 waw 0.61 Tadnfusenlaniu mudiy lufuduileongiufer 8 10 12 14 16
uay 18 Lau fA1 0.26 0.31 0.95 132 1.65 uay 1.56 faansusioilansu mudwiu lanuasmyiily
vhsiuan wagsiuidu nengnisiiuiies duuaadlesluisiuaayneignisifuiies fid <0.006 lusfu
\Hu <0.01-0.01 Hadnusienlaniu auawiu (Table 4)

2. msfnwnsgaduliunalanendnvassivduzndudaziugluiaduaauaznanioe
siudu wameassdmiamunanysiidnvauziudunusudunsenoulgniudlsnasdidunie Tnglu
Aumpudege Wiy 1.58 wWesidud ﬁﬂ%mm‘lamwﬂ’ﬂﬁwumaqmim (As) za (Pb) wazummiiloy
(Cd) laithuranmsg Tnsansazmiiuiinagegn Aewinfu 9.49 fiadn3usedlansy druvliauazUTunw
Tavgniindifivgadaldunniiane arsmein windu 1.68 fadnsusoflansy waziethaudefiuiedld
Aesed nut arandunsa - Asvesiudiuiu 1.32 uidunieingluiu Vinalavevindomelufu
wazUSinailaveuiinifivgeddlsanas (Table 5) druuvamnassiminveuniuuiamaassiidnvasiu

a o

Wufusiudunsie  newdgnuazunauiuiienddunieinglufureudiesi wirdu 0.33 waz 0.56
Wesidud fusunalanendnlufurianuavesaisny (As) agi (Pb)  wasuandloy (Cd) laifuen
1195571 IngansneMiluTinugeEn Aowiniu 4.73 Tadndusenlansy diuvlauazUSunalaveniniidy
suihlUldlaunndiande arspzna wiidu 1.11 fadnsusenlansy uaziflethAuseuiuiiedluinsei
nu1 Audunsn-aArevesiu(pH) Wndu 1.07 wivsunalanyminienualuiu wazuSunalangming
fypandlaanas (Table 6)

Usunalavgminussianaisvy (As) uazarsuaniiey (Cd) luimifuaauaziuduwladanin
o ISP I a a (% a o A A v a a a o 1A [
Munamysialifunnsguiaissusgyssvvuidudmunseluiivdediiu 0.20 fiadnsuseflansy
= 1 o a 6 aa 1 a v QIJ ! a1 ! ! U aa
i msiesgvineata duuTinalangvinussianagi (Pb) nudi danldunnseiunisads 1oy

Ly

Wugsreed 11 TUsuramsnsrluimanuasduidudiniinuiuinsgiu Aewindu 0.08 waz 0.18

>

a o |

fiadnSusienlansu Wugszeed 7 53883 9 889 72 58809 90 uar LUl 60 JUSuauasnemluiian
FINTNUINTFIU ABLINAU 0.09 0.09 0.05 0.11 uaz 0.12 Hadnsusedlansy smuadu wilududundudl
ANAUNIRSEIU AU 0.26 0.23 0.33 0.35uaz 0.57 Tadniuseilansy audAu Wugszee 5
NEASAIERT 50 LAz MI8UL 80 31NN1INAABINUIT JUSunaa e uiuiInsgunalumanuasduay
Ao luianindu 0.37 0.47 way 0.42 fadndusiedlansy wavlududumindu 1.08 1.21 uaz 0.54
fiadnsusiedlansu auadu anmgfidesldinuaiuinsgiuvesasisusyyseyrvuivduuinsgiu
= 5% 5% a v dou v 2 o =
Wesnnamnelvgiundadaiiuduvednefoasisussussusuiu (Table 7)

Y [

UsinalaneninUszianaisvy (As) wazansuanidey (Cd) luiiiuaanaziuduwlasivin

o 1A

YouwnuliAuAINInIgIUNas1susTUsTTIIUIUAmUaAe Tuivdealiiiu 0.20 Jadnsusenilansu 3a

luvinn153As129n19ad s drudsunalaneninuseinnaeia (Pb) wuln Sa1luiansaeaiun19ans lae
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Wugszees 72 UTunaasaenlumandinitinamiuinsgiy Aewiiu 0.16 Tadnsusailansy welile

9

[y

Aasgilududunudn Zanfuunsgiu lieuduiugdug niugnivsiuasaeiuiuunsgiuialy
Wifuanuazdudu (Table 8)

a

U7 2 wlawnaasdandanunansiidnwusiududusiulunsie Jusuialanendnusziny

[

a3y (As) wazUTnaiansngia (Pb) fomelufuanas uirianudunsa-devesiu mduie mglufu
asuandion (Cd) hovuslufuuasiifivasgafeld wasUiinaaismeia (Pb) ffwasgafsldinnfiudy
(Table 9)

USnaiansneiannnsiasiesd O 2556 Sudwendaiugszees 11 SUmaasazmluian
wagsiuduininnaeinnsgiuiiimunde 0.08 uay 0.18 fadndudenlaniu Funasgruimundesll
A 0.20 fiadn3useAlaniu uslul 2557 Wugszees 11 nuiivimamsnsilufudugaininiusdus
Aowiiu 2.13 fladnsusedlansu dwiusiiuimnamsngiluanuazsiuduininnnsgu fo Wus
53999 9 Wiy 0.05 way 0.17 fadnsusedlansu (Table 10) waziilowSouifisuUSmamsneisening
U 2556 uay 2557 WUl Wugszens 5 5wed 9 wazinwasAans 50 fuTunamsneiluisiuanuagsy
uanas Wudszeea 7 sveas 11 wavsveas 72 fVsinaasesialuiiuanuasiuduiutu wusie

U9 60 9I8US 80 LazIaad 90 Ha1speMumduananad i busuldunauiiudy (Table 11)
dyUunan1sveaasuazdalauawue (Conclusion and Suggestion)

1. Uinadanendniuunltufisdunuegnsfuiefiduty sasdiinalanendniinuluty
udldannnitiuan Tneludminnigauys fvsnamemilumsiuaaynyseigiiuien Andie
1NMFFIL NUADETENING 0.03-0.15 un./nn. Tushudu fengiuifen 14 uay 18 1feu 1AurmsgL
0.29 ua 0.25 un./nn. mMudu Smdafunamnss wuusmanzidluisiuan yatasergiuie And
AANATIL NUANBYIEWING 0.04-0.16 un/nn. lusfuidu engiuiien 14 16 waz 18 e LAudn
1ASFIU 0.36 0.21 uay 0.45 un/nn. amady Svinveunnu wuuimameiluiadiuan wagihudy
RUAMNATEIUNNeNENSIAUAE WUANBESENINg 0.22-0.62 Wway 042-2.56 un./nn. puddu Tamds
fiwaflan nuUSinumemaluisiuan 91y 8 14 uaz 16 1Weu WuAamsg U fid1 0.21 0.33 uag 0.39
un./nn. mudry TushuduRuannasgiunengmsiiuiies wuaegsening 0.26-1.65 un./nn. dmsu
Uinaasvy wazkanulon Tuiisiuan wasdudu e 4 Sanda wusinddsnsgunoigmafuifien

nsndudvendagassusunadavendnuandsiuliuegiuyiasiu A1 pH agBuniedngluiu e

Y 9

pH  vesiwiiny vilvlsunalaveninazaigeanuidansazarsfutesas Mlvivganmenianas
(Villegas et al.2004) Astiudinalangninfasauluiivdauunliugu wmnautud pH Wunsa wagd

Unadunieinglufius (Smolders et al. 1997)
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2. Usinaulavgviinussianansny (As) wazuaawdley (Cd) 1nmsiasgidanldifuauinsgiu
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3. fud1Usndeiugszens 72 ZUSuiuarsaeia (Pb) lusduandiindnugiuinsgiu 19
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a a
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Table 1 Fresh root yield of cassava in Nam Phong sandy soil at, Khon Kaen Province as affected

by nitrogen fertilizer application during 2012/2013

Fertilizer Fresh root yield (kg/rai) Average

(kg N-P,05-K,0/rai) CMR42-44-98 KU50

0-4-16 1,977 1,863 1,920 c
8-4-16 2,307 3,887 3,097 bc
16-4-16 4,310 4,770 4,540 ab
24-4-16 5,877 5,893 5885 a
Average 3,618 4,103

CV (a) = 23.9%, CV (b) = 36.4%, F-test: A = ns, B = **, AxB = ns

** . Significant difference at 1% level of probability, ns: Not significant difference at 5% level of
probability.Means of fertilizer management in a column followed by a common letter are not

significant different at 5% level of probability by DMRT

Table 2 Economic return analysis of nitrogen fertilizer application for cassava production in

Nam Phong Soils at Khon Kaen Province during 2012/2013

Treatments  Yield Starch  Starch Cost of  Other Total Income Benefit MRR

(kg/rai) content vyield fertilizer costs cost (%)
% (kg/rai) (Baht/rai)

CMR42-44-98
0-4-16 1,977 25.0 494 662 2,511 3,173 3,855 682 -
8-4-16 2,307 23.1 533 935 2,643 3,578 4,367 789 26
16-4-16 4,310 26.3 1,134 1,208 3,444 4,652 8,573 3,921 291
24-4-16 5,877 25.9 1,522 1,481 4,071 5,552 11,619 6,067 239
Kasetsat 50
0-4-16 1,863 20.4 380 662 2,465 3,127 3,376 249 -
8-4-16 3,887 22.9 890 935 3,275 4,210 7,335 3,125 266
16-4-16 4,770 17.7 844 1,208 3,628 4,836 8,257 3,421 -

24-4-16 5,893 18.4 1,084 1,481 4,077 5,558 10,325 4,766 122
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D is dominated treatment. 2012-2013 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 3 Fresh root yield of cassava in Nam Phong sandy soil at Khon Kaen Province as affected

by phosphate fertilizer application during 2012/2013

Fertilizer Fresh root yield (kg/rai) Average
(kg N-P,05-K,0/rai) CMR42-44-98 KU50

16-0-16 4,590 4,313 4,452
16-4-16 4,310 4,770 4,540
16-8-16 4,733 5,130 4,932
16-12-16 3,890 5,210 4,550
Average 4,381 4,856

CV(a) = 26.1%, CV (b) = 19.7%, F-test: A = ns, B = ns, AXB = ns

ns: not significant difference at 5% level of probability.

Table 4 Economic return analysis of phosphate fertilizer application for cassava production in

Nam Phong Soils at Khon Kaen Province during 2012/2013

Treatments  Yield Starch  Starch  Cost of  Other Total Income  Benefit MRR
(kg/rai) content  yield fertilizer costs cost (%)

% (kg/rai) (Baht/rai)

CMR42-44-98
16-0-16 4,590 25.1 1,152 1,034 3,556 4,590 8,964 4,374
16-4-16 4,310 26.3 1,134 1,208 3,444 4,652 8,573 3,921 -
16-8-16 4,733 24.1 1,141 1,382 3,613 4,995 9,102 4,106 -
16-12-16 3,890 26.0 1,011 1,556 3,276 4,832 7,702 2,870 -

KU50

16-0-16 4,313 19.4 837 1,034 3,445 4,479 7,686 3,206

16-4-16 4,770 17.7 844 1,208 3,628 4,836 8,257 3,421 60
16-8-16 5,130 22.0 1,129 1,382 3,772 5,154 9,542 4,388 304
16-12-16 5,210 17.9 933 1,556 3,804 5,360 9,050 3,690 -
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Table 5 Fresh root yield of cassava grown on Nam Phong sandy soil at Khon Kaen Province as

affected by potash fertilizer application during 2012/2013

Fertilizer Fresh root yield (kg/rai) Average
(kg N-P,05-K,0/rai) CMR42-44-98 KU50

16-4-0 2,363 4,910 3,637
16-4-8 4,210 6,013 5,112
16-4-16 4,310 4,770 4,540
16-4-24 4,740 4,680 4,710
Average 3,906 B 5,093 A

CV(a) = 12.6%, CV (b) = 19.7%, F-test: A = * B = ns, AxB = ns

*. Significant difference at 5% level of probability, ns: Not significant difference at 5% level of

probability.Means of varieties in a row followed by a common letter are not significant different

at 5% level of probability by DMRT

Table 6 Economic return analysis of potash fertilizer application for cassava production in

Nam Phong Soils at Khon Kaen Province during 2012/2013

Treatments Yield Starch Starch  Cost of Other Total Income Benefit MRR

(kg/rai) content vyield  fertilizer costs  cost (%)
% (kg/rai) (Baht/rai)

CMR42-44-98

16-4-0 2,363 222 525 720 2,665 3,385 4,409 1,024

16-4-8 4,210 26.1 1,099 964 3,404 4,368 8,348 3,980 301

16-4-16 4,310 263 1,134 1,208 3,444 4,652 8,573 3,921 -

16-4-24 4,740 252 1,194 1,452 3,616 5,068 9,271 4,203 32

KU50

16-4-0 4,910 20.0 982 720 3,684 4,404 8,838 4,434

16-4-8 6,013 236 1,419 964 4,125 5,089 11,473 6,384 285

16-4-16 a,770 17.7 844 1,208 3,628 4,836 8,257 3,421 -

16-4-24 4,680 224 1,048 1,452 3,592 5,044 8,761 3,717 -

D is dominated treatment. 2012-2013 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg
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Soil depth (cm)

Parameters

0-20 20-50
pH 4.84 5.01
Organic matter (%) 0.46 0.32
Available phosphorus (mg/kg) 3 3
Exchangeable potassium (mg/kg) 33 24

Table 8 Fresh root yield of cassava grown on Nam Phong soil as affected by nitrogen fertilizer

application during 2014/2015

Fertilizer (B) Fresh root yield (kg/rai) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50
0-16-16 2,513 1,801 2,157 b
8-16-16 3,457 3,639 3,548 a
16-16-16 3,599 3,737 3,668 a
24-16-16 3,658 3,398 3,528 a
Average 3,307 3,144 3,225

CV (A) = 55.06%, CV (B) = 24.63%, F-test: A=ns, B =* AxB =ns

*: Significant difference at 5% level of probability, ns: Not significant difference at 5% level of probability.Means of fertilizer

management in a column followed by a common letter are not significant different at 5% level of probability by DMRT

Table 9 Economic return analysis of nitrogen fertilizer application for cassava production in

Nam Phong Soils at Nakhon Sawan Province during 2014/2015

Starch  Starch  Cost of Other  Total Income  Benefit

Yield MRR
Treatments content vyield fertilizer costs cost

(kg/rai) (%)

% (kg/rai) (Baht/rai)

Rayong 86-13
0-16-16 2,513 22.4 564 662 2,725 3,387 4,706 1,319
8-16-16 3,457 21.5 744 935 3,103 4,038 6,381 2,344 157
16-16-16 3,599 20.4 733 1,208 3,160 4,368 6,518 2,150 -
24-16-16 3,658 20.4 745 1,481 3,183 4,664 6,625 1,961 -
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KU50

0-16-16 1,801 18.7 337 662 2,441 3,103 3,174 72

8-16-16 3,639 174 632 935 3,175 4,110 6,262 2,152 206
16-16-16 3,137 16.7 623 1,208 3,215 4,423 6,353 1,930 -
24-16-16 3,398 177 602 1,481 3,079 4,560 5885 1,324 -

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 10 Fresh root yield of cassava grown on Nam Phong soil as affected by phosphate

fertilizer application during 2014/2015

Fertilizer Fresh root yield (kg/rai) Average
(kg N-P,O5-K,0O/rai) Rayong 86-13 Kasetsart 50

16-0-16 3,508 2,844 3,176

16-8-16 3,303 3,101 3,202

16-16-16 3,599 3,737 3,668

16-24-16 3,263 3,927 3,595

Average 3,418 3,402 3,410

CV (A) =15.29%, CV (B) = 19.35%, F-test: A=ns,B=ns, AxB =ns

ns: Not significant difference at 5% level of probability.

Table 11 Economic return analysis of phosphate fertilizer application for cassava production in

Nam Phong Soils at Nakhon Sawan Province during 2014/2015

Starch  Starch  Cost of  Other Total Income  Benefit
Yield MRR
Treatments content vyield fertilizer costs cost
(kg/rai) (%)
% (kg/rai) (Baht/rai)

Rayong 86-13

16-0-16 3,508 235 824 1,034 3,123 4,157 6,683 2,526
16-8-16 3,303 21.3 705 1,208 3,041 4,249 6,077 1,828 L
16-16-16 3,599 204 733 1,382 3,160 4,542 6,518 1,976 L

16-24-16 3,263 17.5 572 1,556 3,025 4,581 5,632 1,051 L
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KU50
16-0-16 2,844 18.7 533 1,034 2,858 3,892 5,012 1,120
16-8-16 3,101 16.7 517 1,208 2,960 4,168 5,272 1,104

16-16-16 3,137 16.7 623 1,382 3,215 4,597 6,353 1,757
16-24-16 3,927 16.7 654 1,556 3,291 4,847 6,676 1,829

152
2¢

Table 12 Fresh root yield of cassava grown on Nam Phong soil as affected by potash fertilizer

application during 2014/2015

Fertilizer Fresh root yield (kg/rai) Average
(kg N-P,0O5-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 2,185 3,299 2,742 b

16-16-8 2,916 4,089 3,502 a

16-16-16 3,599 3,737 3,668 a

16-16-24 2,979 4,045 3512 a

Average 2,920 3,793 3,356

CV (A) =24.09%, CV (B) = 14.80%, F-test: A=ns, B =* AxB =ns

* . Significant difference at 5% level of probability, ns: Not significant difference at 5% level of probability.

Means of fertilizer management in a column followed by a common letter are not significant different at

level of probability by DMRT

Table 13 Economic return analysis of potash fertilizer application for cassava production in

Nam Phong Soils at Nakhon Sawan Province during 2014/2015

5%

Starch  Starch  Cost of  Other Total Income  Benefit

Yield MRR
Treatments content vyield fertilizer costs cost

(kg/rai) (%)

% (kg/rai) (Baht/rai)

Rayong 86-13
16-4-0 2,185 19.7 430 720 2,594 3,314 3,913 599
16-4-8 2916 17.6 514 964 2,886 3,850 5,041 1,191 110
16-4-16 3,599 20.4 733 1,208 3,160 4,368 6,518 2,150 185
16-4-24 2,979 20.4 607 1,452 2,912 4,364 5,395 1,031 D
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Kasetsat 50

16-4-0 3,299 17.2 566 720 3,040 3,760 5,657 1,898

16-4-8 4,089 17.0 695 964 3,356 4,320 6,992 2,672 138

16-4-16 3,737 16.7 623 1,208 3,215 4,423 6,353 1,930 D

16-4-24 4,045 16.6 670 1,452 3,338 4,790 6,865 2,075 D

D is dominated treatment. 2014-2015 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 14 Height and Fresh yield of Cassava varieties on Sattahip (Sh) sandy soil,

in rainy season 2011/2012 - 2012/2013

Treatments Height 2011 Height 2012 Mean Yield 2011  Yield 2012 Mean
(cm) (cm) (cm) (Kg/rai) (Kg/rai) (Kg/rai)

Varieties (V)

Rayong 9 194 191 A 192 A 6,254 AB 53328 5,793 B

Rayong 11 194 175 B 184 B 6,438 A 4,809 C 5,623 B

CMR46-39-42 193 200 A 196 A 6,058 B 6,255 A 6,156 A

F-test NS *x * *x o *x

CV. (%) 10.7 7.1 11.8 8.1 9.1 11.5

N-P,05-K,0 (F)

0-0-0 155 d 157 e 156 d 4,115 f 3514 f 3814 f

0-8-16 185 bc 177d 181 bc 4,930 e 4,360 e 4,645 e

8-8-16 181 bc 184 cd 182 bc 6,128 d 5,055 cd 5,591 d

16-8-16 212 a 201 ab 206 a 7,173 ab 6,312 ab 6,742 ab

24-8-16 207 a 209 a 208 a 7,456 a 6,669 a 7,062 a

16-0-16 200 ab 190 bc 195 ab 6,889 bc 5,732 c 6,310 bc

16-16-16 196 abc 198 b 197 ab 6,668 C 6,343 ab 6,505 bc

16-8-0 177 ¢ 184 cd 180 ¢ 5229 e 4,820 d 5,024 d

16-8-8 209 a 193 bc 201 ab 6,595 cd 5,453 c 6,024 c

16-8-24 213 a 195 bc 204 a 7,318 ab 6,397 a 6,857 a
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Mean 193 189 191 6,250 5,466 5,858
F-test *x *x *x
CV. (%) 21.8 57 10.3 8.5 7.5 7.5
VXxF ns ns ns

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 15 Starch and Starch Yield of Cassava varieties on Sattahip (Sh) sandy soil,
in rainy season 2011/2012 - 2012/2013

Treatments Starch 2011  Starch 2012  Mean Starch Yield Starch Yield Mean
(%) (%) (%) 2011 (Kg/rai) 2012 (Kg/rai) (Kg/rai)
Varieties (V)
Rayong 9 28.6 30.7 29.6 1,790 AB 2,180 B 1,985 AB
Rayong 11 29.0 30.0 29.5 1,867 A 1,918 C 1,892 B
CMR46-39-42 28.2 30.6 29.4 1,712 8B 2,579 A 2,145 A
F-test NS NS NS *x *x *x
CV. (%) 3.7 57 4.8 9.3 15.7 8.6
N-P,O5-K,O (F)
0-0-0 28.1 30.6 29.9 1,159 e 763 f 961 e
0-8-16 28.8 30.7 29.7 1,423 d 1,134 e 1,278 d
8-8-16 28.7 30.3 29.5 1,758 ¢ 1,800 d 1,779 c
16-8-16 29.3 30.8 30.0 2,098 a 2,983 b 2,504 ab
24-8-16 28.3 29.9 29.1 2,109 a 3,347 a 2,728 a
16-0-16 28.7 30.5 29.6 1,976 ab 2,434 c 2,159 b
16-16-16 28.3 30.6 29.4 1,886 bc 2,797 b 2,341 b
16-8-0 28.2 30.6 29.4 1,483 d 1,766 d 1,624 c
16-8-8 29.0 30.4 29.7 1,916 bc 2,281 c 2,098 bc
16-8-24 28.5 29.8 29.1 2,087 a 2,950 b 2,518 ab
Mean 28.6 30.4 29.5 1,790 2,226 2,016

F-test

ns

ns

ns

*%

*%

*%
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CV. (%) 5.1 2.6 25 10.9 16.9 10.1

V xF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 16 Analysis of marginal rate of return of cassava production under different nutrient

managements on sandy soil,in rainy season 2011/2012 - 2012/2013

Treatments Yield Yield Mean Total Benefit Benefit Mean MRR

2011 2012 (Keg/rai) cost 2011 2012  (Bath/rai) (%)
(Kg/rai)  (Kg/rai) (Bath/rai) (Bath/rai) (Bath/rai)
Varieties
Rayong 9 6,254 AB 5332 B 5,793 2,805 10,328 8,392 9,424 -
Rayong 11 6,438 A 4,809 C 5,623 2,805 10,715 7,294 9,004 -

CMR46-39-42 6,058 B 6,255 A 6,156 2,805 9,917 10,331 10,124 -

N-P,05-K,0
16-8-0 5229e 4820d 5024 755 10,226 N 9,367 ) 9,796
0-8-16 4930e 4360e 4,645 944  9,409D| 8211D| 8213D
16-0-16 6889 bc 5732c 6310 1,031 13436 I 11,005 ~ 12220< 878
16-8-8 6595¢cd 5453c 6024 1,039 12,811 D| 10,412D| 11,611 D
8-8-16 6,128d 5055cd 5591 1,068 11,801 D| 9,546 D | 10,673 D
16-8-16 7173ab 6312ab 6742 1303 13,760 4 11053 = 12856~ 234
24-8-16 7456 a 6669a 7,062 1551 14,106 — 12,454 - 13280- 171
16-8-24 7318ab 6397a 6857 1,567 13,801D 11,868D 12,834 D
16-16-16 6,668c 6343ab 6505 1594 12409D 11,726D 12,067 D

D is dominated treatment.  2011-2012 cassava price 2.10 baht/ks.
The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg
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Table 17 Soil analysis before planting on phang-nga Series in Rayong Province in rainy season

2013/2014
Depth (cm) le oM’ (%) Available P’ Exchangeable K Texture”
(mg/ke) (mg/ke)
UTM 47 P X 0756783 Y 1427204
0-20 4.8 0.61 108 18 Sand
20-50 5.4 0.48 40 14 Sand

" Peech (1965) 2V\/alktey and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 18 Nitrogen response to Fresh yield and Starch content of Cassava varieties on

Sandy soil, Bankai District, Rayong Province in rainy season 2013/2014 - 2014/2015

Treatments Yield 2013 Yield 2014  Average  Starch 2013 Starch 2014  Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 6,152 A 4,148 5,150 A 26.2 8B 246 B 2548
Rayong86-13 5,280 b 4,286 4,783 B 29.0 A 29.1 A 29.0 A
F-test *x NS *x *x *x *x
CV. (%) 8.20 8.40 8.2 4.40 5.00 1.6

N-P,05-K,0 (F)

0-8-16 4511 C 3,087 c 3,799 c 271.3 27.0 27.1
8-8-16 5542 b 4,291 b 4916 b 28.1 26.7 274
16-8-16 6,287 ab 4516ab 5,401 ab 27.2 26.2 26.7
24-8-16 6,524 a 4,974 a 5,749 a 279 27.5 27.7
Average 5,716 4,217 4,966 27.6 26.8 27.2
F-test * *x *x NS NS NS
CV. (%) 8.10 11.90 10.6 3.10 4.90 4.9
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), *** : Significant at 5, 1 % level of probability, ns: not significant
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Table 19 Nitrogen response to Starch yield of Cassava varieties on Sandy soil, Bankai District,

Rayong Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai) (Kg/rai) 2013 2014
Kasetsart 50 1,610 A 1,019 B 1,314 B 0.70 0.69 0.69
Rayong86-13 1,531 B 1,252 A 1,391 A 0.72 0.72 0.72
F-test * x* * NS NS *
CV. (%) 4.90 11.30 8.4 3.90 6.70 53
N-P,05-K,0 (F)
0-8-16 1,223 ¢ 834 c 1,028 c 0.70 0.71 0.70
8-8-16 1,551 b 1,151 b 1,351 ab 0.71 0.72 0.71
16-8-16 1,684 ab 1,190 ab 1,526 a 0.71 0.70 0.70
24-8-16 1,825 a 1,368 a 1,596 a 0.71 0.69 0.70
Average 1,570 1,135 1,352 0.71 0.70 0.70
F-test *x x* x* NS NS NS
CV. (%) 10.50 13.50 12.7 3.96 6.60 53
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level
of probability using Duncan Multiple Range Test (DMRT), *** : Significant at 5, 1 % level of

probability, ns: not significant

Table 20 Analysis of marginal rate of retumn of cassava production under different Nitrogen managements

on Sand phang-nga Series, Bankai District, Rayong Province in rainy season 2013/2014-2014/2015

Varieties Yield Yield  Average Total Benefit Benefit Average  MRR

2013 2014 (Kg/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Baht/rai)  (Baht/rai)

Kasetsart 50 6,152 4,148 5,150 2,800 12,580 7,570 10,075 -

Rayong86-13 5,280 4,286 4,783 2,800 10,400 7,915 9,158 -

N-P205-K20

0-8-16 4,511 3,087 3,799 944 10,33 6,77 8,55

8-8-16 5,542 4,291 4917 1,068 12,78 9,65 11,22 2,153

16-8-16 6,287 4,516 5,402 1,303 14,41 9,987 12,20 416

24-8-16 6,524 4,974 5,749 1,551 14,759] 10,883 12,82 250
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D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/kg.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 21 Phosphorus response to Fresh yield and Starch contend of Cassava varieties on

Sandy soil, Bankai District, Rayong Province in rainy season 2013/2014-2014/2015

Varieties Yield 2013 Yield 2014  Average Starch 2013  Starch 2014  Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 6,668 A 4,478 5573 A 26.0B 24.4 B 252 B
Rayong86-13 4,726 B 4,400 4,563 B 29.0 A 29.5 A 29.2 A
F-test *x NS *x * *% *x
CV. (%) 5.50 5.20 6.2 3.50 12.10 7.20
N-P,05-K,0 (F)
16-0-16 4,741 b 4,431 4,586 27.6 249 b 26.2
16-4-16 5,924 a 4,292 5,108 25.6 26.7 ab 26.1
16-8-16 6,287 a 4,521 5,404 27.2 27.9 a 27.5
16-16-16 5,836 a 4,513 5,174 26.6 28.3 a 27.4
Average 5,697 4,439 5,068 27.5 26.9 27.2
F-test x* NS NS NS * NS
CV. (%) 13.80 13.60 13.9 3.60 7.50 5.60
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), *,** : Significant at 5, 1 % level of probability, ns: not significant

Table 22 Phosphorus response to Starch yield of Cassava varieties on Sandy soil, Bankai District,

Rayong Province in rainy season 2013/2014 — 2014/2015

Varieties Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai) (Kg/rai) 2013 2014

Kasetsart 50 1,731 A 1,096 B 1,413 A 0.68 B 0.68 B 0.68 B

Rayong86-13 1,370 B 1,243 A 1,303 B 0.72 A 0.71 A 0.71 A

F-test ¢ *x *x * * *x

CV. (%) 3.60 7.2 7.00 1.70 3.70 1.40
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N-P,05-K,0 (F)

16-0-16 1,301 b 1,099 1,200 0.70 0.69 0.69
16-4-16 1,682 a 1,144 1,413 0.70 0.70 0.70
16-8-16 1,684 a 1,157 1,420 0.71 0.71 0.71
16-16-16 1,534 a 1,278 1,406 0.69 0.69 0.69
Average 1,550 1,169 1,3,59 0.70 0.69 0.69
F-test * NS NS NS NS NS
CV. (%) 14.40 12.40 14.70 3.00 3.90 3.50
VXxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), *** : Significant at 5, 1 % level of probability, ns: not significant

Table 23 Analysis of marginal rate of retumn of cassava production under different Phosphorus

managements on Sand phang-nga Series, Bankai District, Rayong Province in rainy season

2013/2014-2014/2015
Varieties Yield Yield Average Total Benefit Benefit Average MRR
2013 2014 (Kg/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Baht/rai)  (Baht/rai)
Kasetsart 50 6,668 4,478 5573 2,800 13,870 8395 11,133 -
Rayong86-13 4,726 4,400 4,563 2,800 9,015 8200 8,608 -
N-P205-K20
16-0-16 4,741 4,431 4,586 1,031 10,82 10,046 10,43
16-4-16 5,924 4,292 5,108 1,174 13,63 9,556 D 11,59 813
16-8-16 6,287 4,520 5,404 1,303 14,41 9,997 D 12,20 473
16-16-16 5,836 4,513 5175 1,594 12,996 D 9,688 D 11,342 D

D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg



Table 24 Potassium response to Fresh yield and Starch contend of Cassava varieties on

Sandy soil, Bankai District, Rayong Province in rainy season 2013/2014-2014/2015
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Varieties Yield 2013 Yield 2014 Average  Starch 2013  Starch 2014  Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 6,233 A 4,474 5,353 A 264 B 24.1B 252 8B
Rayong86-13 4,864 B 4,551 4,707 B 28.8 A 28.8 A 28.8 A
F-test *x NS *x *x *x %
CV. (%) 13.40 6.30 10.10 2.10 6.90 5.60
N-P,05-K,0 (F)
16-8-0 4,480 b 3,958 b 4,219 b 27.5 26.3 26.9
16-8-8 5,598 a 4,353 ab 4975 a 274 27.1 27.2
16-8-16 6,286 a 4,521 ab 5,403 a 27.2 26.2 26.7
16-8-24 5831 a 5,165 a 5,498 a 28.2 26.1 27.1
Average 5,548 4,513 5,030 27.6 26.4 27.0
F-test x* * x* NS NS NS
CV. (%) 11.10 14.80 14.10 5.40 6.00 5.80
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level

of probability using Duncan Multiple Range Test (DMRT), *** : Significant at 5, 1 % level of

probability, ns: not significant

Table 25 Potassium response to Starch yield of Cassava varieties on Sandy soil, Bankai District,

Rayong Province in rainy season 2013/2014 — 2014/2015

Varieties Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai) (Kg/rai) 2013 2014

Kasetsart 50 1,638 A 1,069 B 1,353 0.70 0.68 B 0.69B

Rayong86-13 1,404 B 1,313 A 1,358 0.72 0.72 A 0.72 A

F-test *x *x NS NS ** **

CV. (%) 13.40 14.90 11.40 3.90 2.90 1.10

N-P,05-K,O (F)

16-8-0 1,234 b 1,041 b 1,137 b 0.70 0.71 0.70

16-8-8 1,524 a 1,182 ab 1,353 a 0.71 0.70 0.70
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16-8-16 1,684 a 1,190 ab 1,437 a 0.71 0.70 0.70
16-8-24 1,642 a 1,353 a 1,497 a 0.71 0.69 0.70
Average 1,521 1,191 1,355 0.71 0.70 0.70
F-test * * xx NS NS NS
CV. (%) 13.10 16.50 16.10 3.60 5.00 4.90
VXxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), *,** : Significant at 5, 1 % level of probability, ns: not significant

Table 26 Analysis of marginal rate of return of cassava production under different Potassium

managements on Sand phang-nga Series, Bankai District, Rayong Province in rainy season

2013/2014-2014/2015
Varieties Yield Yield Average Total Benefit Benefit Average  MRR
2013 2014 (Kg/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Baht/rai)  (Baht/rai)

Kasetsart 50 6,233 4,447 5,340 2,800 12,783 8,318 10,551
Rayong86-13 4,864 4,551 4,708 2,800 9,360 8,578 8,969
N-P205-K20
16-8-0 4,480 3,958 4,219 755 10,445] 9,14 9,793
16-8-8 5,598 4,353 4976 1,039 12,95 9,84 11,40 566
16-8-16 6,286 4,521 5,404 1,303 14,41; 10,00 12,20 305
16-8-24 5,831 5,165 5,498 1,567 13,011] 11,346 D 12,179 D

D is dominated treatment.

The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

2013/2014 - 2014/2015 cassava price 2.50 baht/kg.

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg



Table 27 Soil analysis before planting on Chompra Series in Khonekaen Province in

rainy season 2011/2012
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Depth (cm) le OM” (%) Available P’ Exchangeable K*
(mg/ke) (mg/ke)
0-20 5.6 0.52 18 35
20-50 5.9 0.34 6 20

" Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945)

Table 28 Fresh yield and Height of cassava grown on Chompra soil series under different levels

of fertilizer application at Khonkaen province during 2011/2012 and 2012/2013

cropping seasons.

Varieties Yield (kg/rai) Average Height (cm.) Average
2011/2012 2012/2013  (kg/rai) 2011/2012 2012/2013 (cm)
Kasetsart 50 6,748 6,632 6,690 286 161 221
Rayong 11 5,329 4,579 4,954 211 139 172
F-test ns ns ns ns ns ns
CV (%) 87.65 - 93.99 15.00 14.06 17.08
Fertilizer
0-8-16 4,588 c 5,657 5,123 189 b 127 b 159 b
8-8-16 5,153 bc 4,657 4,905 192 b 142 ab 165 b
16-8-16 6,143 abc 4,953 5,548 263 a 156 a 208 a
24-8-16 6,782 ab 5,471 6,127 284 a 162 a 214 a
16-0-16 6,056 abc 6,350 6,203 260 a 152 a 206 a
16-16-16 6,177 abc 6,076 6,126 259 a 145 ab 196 a
16-8-0 5,997 abc 6,638 6,318 250 a 153 a 200 a
16-8-8 5,967 abc 4,850 5,409 269 a 152 ab 211 a
16-8-24 7,480 a 5,797 6,638 271 a 160.30 a 212 a
Average 6,039 5,606 5,822 249 150 197
F-test * ns ns * * *
CV (%) 26.09 41.58 29.08 11.91 13.98 10.23
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Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability,

ns: not significant

Table 29 Starch content of cassava grown on Chompra soil series under different levels of
fertilizer application at Khonkaen province during 2011/2012 and 2012/2013

cropping seasons

Varieties Starch content (%) Average (%)
2011/2012 2012/2013
Kasetsart 50 255 20.8 23.2
Rayong 11 28.8 23.0 259
F-Test ns ns ns
CV (%) 26.4 52.3 38.0
Fertilizer
0-8-16 28.5 22.3 254
8-8-16 271.2 20.3 23.7
16-8-16 253 24.1 24.7
24-8-16 27.0 22.6 24.8
16-0-16 28.7 23.9 26.3
16-16-16 26.5 20.4 23.4
16-8-0 25.9 21.3 23.6
16-8-8 28.3 19.6 23.9
16-8-24 27.4 23.1 253
Average 27 22 25
F-test ns ns ns
CV (%) 9.46 13.81 9.14

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability,

ns: not significant
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Table 30 Starch yield of cassava grown on Chompra soil series under different levels of fertilizer

application at Khonkaen province during 2011/2012 and 2012/2013 cropping seasons

Varieties Starch vyield (kg/rai) Average (kg/rai)
2011/2012 2012/2013
Kasetsart 50 1,275 1,745 1,497
Rayong 11 1,163 1,846 1,472
F-Test ns ns ns
CV (%) 34.87 23.76 36.88
Fertilizer
0-8-16 1,347 1,665 ab 1,471 ab
8-8-16 972 1,507 b 1,220 b
16-8-16 1,222 1,680 ab 1,442 ab
24-8-16 1,124 1,892 ab 1,487 ab
16-0-16 1,644 2,034 ab 1,837 a
16-16-16 906 1,734 ab 1,287 b
16-8-0 1,263 1,464 b 1,360 ab
16-8-8 1,178 2,060 ab 1,573 ab
16-8-24 1,318 2,127 a 1,688 ab
Average 1,220 1,796 1,485
F-test ns * *
CV (%) 40.38 22.74 22.63

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability,

ns: not significant
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Table 31 Analysis of marginal rate of return of cassava production under different nutrient

managements
Varieties Yield (kg/rai) Averag Cost Income (Bath/rai) Average  MRR
e
2011/201  2012/201 (kg/rai)  (Bath/ra 2011/201 2012/201 (kg/rai) (%)
2 3 i) 2 3
Kasetsart 50 6,748 6,632 6,690 2.805 11,366 11,123 11,244
Rayong 11 5,330 4,580 4,955 2.805 8,387 6,812 7,599
Fertilizer
0-8-16 4,589 5,658 5,123 944 8,692 10,937 9,815 D
8-8-16 5,154 4,658 4,906 1,068 9,755 8,713 9,234 D
16-8-16 6,143 4,953 5,548 1,303 11,598 9,099 10,348 D
24-8-16 6,783 5,472 6,127 1,551 12,693 \ 9,940 11,316 7.15
16-0-16 6,057 6,350 6,204 1,031 11,688 12,305 11,997 D
16-16-16 6,178 6,076 6,127 1,594 11,379 11,166 11,272 D
16-8-0 5,998 6,638 6,318 755 11,840 13,185 12513 D
16-8-8 5,968 4,850 5,409 1,039 11,494 9,146 10,320 D
16-8-24 7,480 5,797 6,639 1,567 14,141 _J 10,607 12,374 8,949

D is dominated treatment.

2011-2012 and 2012-2013 cassava price 2.10 baht/ks.

The fertilizer plant and the maintenance of 2.805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg



Table 32 Soil analysis before planting on Chakkarat Series in Khonkaen Province in rainy season  2013/2014

Depth le oM’ (%)  Available P’ Exchangeable K Texture”
(cm) (mg/kg) (mg/kg)

0-20 4.53 0.32 16.80 61.67 Sand
20-50 5.28 0.10 13.48 50.33 Sand

" Peech (1965) ° Walkley and Black (1934) > Bray and Kurtz (1945) ‘ Schollenberger and Simon (1945)

’ Hydrometer method

Table 33 Nitrogen response to Fresh yield and Starch content of Cassava varieties on

Chakkarat Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013 Yield 2014  Average  Starch 2013 Starch 2014  Average
(kg/rai) (kg/rai) (kg/rai) (%) (%) (%)
Rayong86-13 4,788 3,040 3,914 25.0 26.3 25.7
Kasetsart 50 4,013 3,604 3,809 233 23.2 233
F-test ns ns ns ns ns ns
CV. (%) 15.91 14.72 16.17 7.46 4.44 8.11
N-P,O5-K,O (F)
0-8-16 3,350 c 2,554 b 2,952 23.8 24.5 24.2
8-8-16 4,225 bc 3,840 a 4,033 24.3 24.9 24.6
16-8-16 4,650 ab 3,342 ab 3,996 24.6 24.1 24.4
24-8-16 5375 a 3,552 a 4,464 23.9 25.4 24.7

Rayong86-13

0-8-16 2,650 2,038 2,344 24.3 26.2 253
8-8-16 4,350 3,650 4,000 25.3 259 25.6
16-8-16 3,900 3,342 3,621 25.3 25.9 25.6
24-8-16 5,150 3,128 4,139 25.1 27.3 26.2
Kasetsart 50
0-8-16 4,050 3,069 3,560 23.3 22.8 23.1
8-8-16 4,100 4,029 4,065 23.3 24.0 23.7
16-8-16 5,400 3,342 4,371 23.9 22.3 23.1
24-8-16 5,600 3,976 4,788 22.7 23.6 23.2
F-test * ns ns ns ns ns

CV. (%) 14.92 15.56 14.99 9.65 4.48 6.38




Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 34 Nitrogen response to Starch Yield and Harvest index of Cassava varieties on

Chakkarat Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Starch Yield  Starch Yield Average HI HI Average
2013 (kg/rai) 2014 (kg/rai)  (kg/rai) 2013 2014

Varieties

Rayong86-13 1,197 800 1,006 0.65 0.61 0.63

Kasetsart 50 935 836 887 0.73 0.72 0.73

F-test ns ns ns ns ns ns

CV. (%) 8.29 16.97 20.11 15.89 12.98 21.23

N-P,05-K,0 (F)

0-8-16 790 b 614 b 702 0.76 0.64 0.70

8-8-16 1,010 ab 957 a 984 0.74 0.68 0.71

16-8-16 1,140 a 806 a 973 0.6 0.69 0.65

24-8-16 1,270 a 896 a 1,083 0.68 0.65 0.67

Rayong86-13

0-8-16 640 b 533 587 0.76 0.54 0.65
8-8-16 1,080 a 945 1,013 0.71 0.66 0.69
16-8-16 980 ab 866 923 0.50 0.64 0.57
24-8-16 1,290 a 852 1,071 0.65 0.59 0.62
Kasetsart 50
0-8-16 940 ab 696 818 0.75 0.73 0.74
8-8-16 940 ab 969 955 0.76 0.70 0.73
16-8-16 1,300 a 746 1,023 0.70 0.74 0.73
24-8-16 1,260 a 940 1,100 0.72 0.71 0.72
F-test * ns ns ns ns ns
CV. (%) 15.5 12.30 15.67 18.01 23.09 12.89

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability,

ns: not significant



Table 35 Analysis of marginal rate of return of cassava production under different Nitrogen managements

on Chakkarat Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2014 Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
Kasetsart 50 3,604 2.800 9,010 6,210 -
Rayong86-13 3,040 2.800 7,600 4,800 0.844
N-P,05-K,0
16-8-0 2,554 944 6,385 5,441 -
16-8-8 3,840 1,068 9,600 8,532 2,489
16-8-16 3,342 1,303 8,355 7,052 D
16-8-24 3,552 1,551 8,380 7,329 111

D is dominated treatment.

2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2, 80 baht/rai.
18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg
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Table 36 Phosphorus response to Fresh yield and Starch content of Cassava varieties on

Chakkarat Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013 Yield 2014  Averag Starch Starch Average

(kg/rai) (kg/rai) e 2013 2014 (%)
(kg/rai) (%) (%)

Varieties

Rayong86-13 4,550 3,117 b 3,834 23.1 259 a 24.5

Kasetsart 50 5,100 3,49 a 4,295 23.1 22.0b 22.6

F-test ns * ns ns * ns

CV. (%) 1.79 2.85 3.99 3.50 0.12 1.23

N-P,05-K,0 (F)

16-0-16 5,225 3,528 4,377 21.9 235 22.7
16-8-16 4,650 3,342 3,996 24.6 24.1 24.4
16-16-16 4,600 3,579 4,090 22.8 24.3 23.6
Rayong86-13
16-0-16 5,100 3,051 4,076 21.9 259 a 23.9
16-8-16 3,900 3,342 3,621 253 259 a 25.6
16-16-16 4,650 2,957 3,804 22.1 26.0 a 24.1
Kasetsart 50
16-0-16 5,350 4,005 4,678 21.9 212 b 21.6
16-8-16 5,400 3,342 4,371 23.9 223Db 23.1
16-16-16 4,550 4,201 4,376 23.5 226 b 23.1
F-test ns ns ns ns * ns
CV. (%) 14.38 17.20 12.11 6.92 5.28 8.37

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), ** : Significant at

1% level of probability, ns: not significant
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Table 37 Phosphorus response to Starch Yield and Harvest index of Cassava varieties
on
Chakkarat Series in Khonkaen Province in rainy season 2013/2014-

2014/2015

Treatments  Starch Yield Starch Yield Averag HI HI Average
2013 (keg/rai) 2014 e 2013 2014
(kg/rai) (kg/rai)

Varieties

Rayong86-13 1,040 806 923 0.63 0.59 0.61
Kasetsart 50 1,180 849 1,015 0.68 0.65 0.66
F-test ns ns ns ns ns ns
CV. (%) 4.9 1.47 3.45 18.11 13.43 15.87

N-P,05-K,0 (F)

16-0-16 1,140 820 980 0.60 0.61 0.60
16-8-16 1,140 806 973 0.68 0.62 0.65
16-16-16 1,050 858 954 0.69 0.64 0.66

Rayong86-13

16-0-16 1,120 789 955 0.54 0.57 0.56
16-8-16 980 866 923 0.65 0.59 0.62
16-16-16 1,020 764 892 0.71 0.61 0.66

Kasetsart 50

16-0-16 1,170 851 1,011 0.65 0.64 0.65
16-8-16 1,300 746 1,023 0.71 0.65 0.68
16-16-16 1,070 951 1,011 0.67 0.67 0.67
F-test ns ns ns ns ns ns
CV. (%) 19.12 16.30 23.78 24.54 15.87 17.11

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant
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Table 38 Analysis of marginal rate of return of cassava production under different

Phosphorus managements on Chakkarat Series in Khonkaen Province in rainy season

2013/2014-2014/2015

Treatments Yield 2014 Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)
Kasetsart 50 3,850 2.800 9,625 6,825 -
Rayong86-13 3,117 2.800 7,793 4,993 0.8096
N-P,05-K,0 MRR
(%)
16-0-16 3,529 1,031 8,823 7,791 -
16-8-16 3,342 1,303 8,355 7,052 D
16-16-16 3,579 1,594 8,948 7,353 103

D is dominated treatment.

2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2.80 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

Table 39 Potassium response to Fresh yield and Starch content of Cassava varieties

on
Chakkarat Series in Khonkaen Province in rainy season 2013/2014-
2014/2015
Treatments Yield 2013  Yield 2014  Averag Starch Starch Average
(kg/rai) (kg/rai) e 2013 2014 (%)
(kg/rai) (%) (%)

Varieties
Rayong86-13 4,388 3,460 3,924 24.9 26.3 a 25.6
Kasetsart 50 5,138 3,709 4,424 24.3 225b 23.4
F-test ns ns ns ns * ns
CV. (%) 9.45 29.75 33.66 3.86 2.05 412
N-P,05-K,0O (F)

16-8-0 5,175 3,567 4,371 252 24.0 24.6
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16-8-8 4,475 3,795 4,135 24.8 24.1 24.5
16-8-16 4,650 3,342 3,996 24.6 24.1 24.4
16-8-24 4,750 3,635 4,193 239 25.2 24.6

Rayong86-13

16-8-0 5,200 3,691 4,446 25.4 26.8 a 26.1
16-8-8 4,100 3,431 3,766 24.5 25.8 ab 252
16-8-16 3,900 3,342 3,621 253 259 ab 25.6
16-8-24 4,350 3,377 3,864 24.6 26.6 a 25.6

Kasetsart 50

16-8-0 5,150 3,443 4,297 25.0 213 ¢ 23.2

16-8-8 4,850 4,160 4,505 25.1 22.5 bc 23.8
16-8-16 5,400 3,342 4,371 23.9 22.3 bc 23.1
16-8-24 5,150 3,893 4,522 23.2 23.8 abc 235

F-test ns ns ns ns * ns
CV. (%) 8.73 12.95 15.56 4.60 6.05 5.04

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 40 Potassium response to Starch Yield and Harvest index of Cassava varieties
on
Chakkarat Series in Khonkaen Province in rainy season 2013/2014-

2014/2015

Treatments  Starch Yield Starch Yield Averag HI HI Average
2013 (kg/rai) 2014 e 2013 2014
(kg/rai)  (kg/rai)

Varieties

Rayong86-13 1,090 907 999 0.68 0.66 0.67
Kasetsart 50 1,240 834 1,037 0.68 0.64 0.66
F-test ns ns ns ns ns ns

CV. (%) 5.98 22.48 27.86 23.5 21.7 29.87
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N-P,05-K,0 (F)

16-8-0 1,300 a 865 1,083 0.71 0.59 0.65
16-8-8 1,100 b 899 1,000 0.70 0.74 0.72
16-8-16 1,140 ab 806 973 0.68 0.62 0.65
16-8-24 1,130 ab 912 1,021 0.63 0.64 0.64

Rayong86-13

16-8-0 1,320 a 989 1,155 0.73 0.61 0.67
16-8-8 1,000 b 873 937 0.69 0.76 0.73
16-8-16 980 b 866 923 0.65 0.59 0.62
16-8-24 1,082 ab 899 990 0.64 0.67 0.66

Kasetsart 50

16-8-0 1,280 ab 741 1,011 0.70 0.58 0.64

16-8-8 1,210 ab 926 1,068 0.71 0.71 0.71
16-8-16 1,300 ab 746 1,023 0.71 0.65 0.68
16-8-24 1,190 ab 924 1,057 0.62 0.62 0.62

F-test * ns ns ns ns ns
CV. (%) 9.06 17.37 13.45 15.11 16.73 12.83

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 41 Analysis of marginal rate of return of cassava production under different
Potassium
managements on Chakkarat Series in Khonkaen Province in rainy season

2013/2014-2014/2015

Treatments Yield 2014  Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)

Kasetsart 50 3,710 2.800 9,275 6,475 -
Rayong86-13 3,461 2.800 8,653 5,853 0.9329
N-P,05-K,0 MRR

(%)
16-8-0 3,567 755 8,918 8,163 -
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16-8-8 3,796 1,039 9,490 8,451 101
16-8-16 3,342 1,303 8,355 7,052 D
16-8-24 3,636 1,567 9,090 7,523 179

D is dominated treatment. 2014-2015 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2.80 baht/rai.

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

Table 42 Soil analysis before planting on Ubon Series in Ubon Ratchathani Province

in rainy season 2011

Depth (cm) le OM” (%)  Available P’ Exchangeable K* Texture’
(mg/kg) (mg/kg)
0-20 a.7 0.55 25 38.0 Sand
20-50 5.2 0.16 8.0 84.0 Sand

' Peech (1965) Walkley and Black (1934) ’ Bray and Kurtz (1945) ‘ Schollenberger and Simon
(1945) ’ Hydrometer method

Table 43 Fresh yield and % Starch of Cassava varieties on Ubon Series (Ub) sandy soil,
in rainy season 2011/2012 - 2012/2013

Varieties (V) Yield 2011 Yield 2012  Mean starcht starch Mean
(Kg/rai) (Kg/rai) (Kg/rai) 2011 2012 (%)
(%) (%)

Huai bong 60 7,056 6,233 a 6,645 27.2 b 26.6 b 26.9
Rayong 9 6,083 5,033 b 5,558 29.0 a 28.7 a 28.9
Rayong 11 6,028 4,637 b 5,332 29.3 a 279 a 28.6

F-test NS x* x* x*
CV. (%) 30.37 16.97 7.36 5.75

N-P,05-K,0 (F)

0-0-0 4,326 d 2,689 e 3,507 27.7 28.4 28.0
0-8-16 5,899 c 3,804 d 4,851 28.7 28.2 28.4
8-8-16 6,948 ab 5,463 ¢ 6,205 294 28.2 28.8
16-8-16 6,608 abc 6,087 63347 28.3 27.6 28.0
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abc
24-8-16 7,145 a 6,635a 6,890 29.0 27.1 28.0
32-8-16 6,734 abc 6,681 a 6,707 289 27.0 279
16-0-16 6,460 abc 5379c 5919 27.8 28.0 279
16-16-16 6,620 abc 5296 ¢ 5,949 28.2 27.7 27.9
16-8-0 5,986 bc 4,470d 5,228 27.8 28.1 279
16-8-8 6,461 abc 5,521 bc 5,991 29.3 26.8 28.0
16-8-24 7,095 a 6,284 ab 6689 283 28.1 28.2
F-test *x *x NS NS
CV. (%) 13.98 14.53 5.17 533
VxF NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 44 Analysis of marginal rate of return of cassava production under different
fertilizer
managements on Ubon Series in Ubon Ratchathani Province in rainy
season

2011/2012-2012/2013

Varieties (V) Yield Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)

Huai bong 60 6,233 2,805 13,089 10,284 -

Rayong 9 5,033 2,805 10,569 7,764 -

Rayong 11 4,637 2,805 9,738 6,933 -

16-8-0 4,470 755 9,388 8,633

0-8-16 3,804 944 7,988 7,044 D

16-0-16 5,378 1,031 11,295 10,263 ] 591

16-8-8 5521 1,039 11,594 10,555 3,650

8-8-16 5,463 1,068 11,472 10,404 D}

16-8-16 6,087 1,303 12,783 11 480 350

24-8-16 6,635 1,551 13,934 12,383 364

16-8-24 6,284 1,567 13,196 11,630 D
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16-16-16 5,296 1,594 11,122 9,528 D
32-8-16 6,681 1,786 14,031 12,245 D

D is dominated treatment. 2011-2012 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 45 Soil analysis before planting on Khonkaen Series in Ubon Ratchathani
Province

in rainy season 2013/2014

Depth pH1 OM” (%)  Available P’ Exchangeable K* Texture’
(cm) (mg/kg) (mg/kg)

0-20 4.53 0.32 16.80 61.67 Sand
20-50 5.28 0.10 13.48 50.33 Sand

' Peech (1965) Walkley and Black (1934) ’ Bray and Kurtz (1945) ‘ Schollenberger and Simon
(1945) ’ Hydrometer method

Table 46 Fresh yield of Cassava varieties on Khonkaen Series in Ubon Ratchathani

Province in rainy season 2013/2014

N-P,0s-K,O/rai Varieties Average

Kasetsart 50 Rayong 86-13

0-8-16 4,089 2,774 3,432 ¢
8-8-16 4914 4,984 4,949 b
16-8-16 5,453 5,016 5,235b
24-8-16 6,993 6,330 6,662 a
Average 5,363 4776

CV(a) 19.53 % CV (b) 16.30 %

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 47 Analysis of marginal rate of return of cassava production under different fertilizer
managements on Khonkaen Series in Ubon Ratchathani Province in rainy season

2013/2014

Varieties (V) Yield Total Cost income Benefit MRR
(Kg/ra)  (Baht/rai)  (Baht/ral)  (Baht/rai) %0)

Kasetsart 50 5,362 2,800 13,406 10,606 -
Rayong86-13 4,776 2,800 11,940 9,140 -
N-P,05-K,O/rai

0-8-16 3,432 944 8,579 7,635 -
8-8-16 4,949 1,068 12,373 11,304 2,955
16-8-16 5,235 1,303 13,086 11,783 204
24-8-16 6,662 1,551 16,654 15,102 1,336

D is dominated treatment. 2014-2015 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 48 Fresh yield of Cassava varieties on Khonkaen Series in Ubon Ratchathani

Province in rainy season 2013/2014

N-P,05-K,O/rai Varieties Average
Kasetsart 50 Rayong 86-13

16-0-16 5,339 6,503 5,921

16-4-16 5,177 5,595 5,686

16-8-16 5,453 5,016 5,235

16-16-16 6,046 5,375 5,715

Average 5,656 5,622

CV(a) 18.17 % CV (b) 14.84 %

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 49 Analysis of marginal rate of return of cassava production under different
phosphorus

managements on Khonkaen Series in Ubon Ratchathani Province in rainy

season
2013/2014

Varieties (V) Yield Total Cost income Benefit MRR
(Kg/ra)  (Baht/ra)  (Baht/ra)  (Baht/ra) ~ (®)

Kasetsart 50 5,656 2,800 14,140 11,340 -

Rayong86-13 5,622 2,800 14,056 11,256 -

N-P,05-K,O/rai

16-0-16 5,921 1031 14,803 13,771 -

16-4-16 5,686 1174 14,215 13,041 D

16-8-16 5,235 1303 13,086 11,783 D

16-16-16 5,715 1594 14,288 12,693 D

D is dominated treatment. 2014-2015 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 50 Fresh yield of Cassava varieties on Khonkaen Series in Ubon Ratchathani

Province in rainy season 2013/2014

N-P,05-K,O/rai Varieties Average

Kasetsart 50

Rayong 86-13

16-8-0 5,814 7,188 6,501 a
16-8-8 5,391 4,643 5017 b
16-8-16 5,453 5,016 5,235 b
16-8-24 6,182 6,654 6,418 a
Average 5,710 5,875

CV (a) 26.78 % CV (b) 15.95 %

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 51 Analysis of marginal rate of return of cassava production under different
potassium
managements on Khonkaen Series in Ubon Ratchathani Province in rainy

season2013/2014

Varieties (V) Yield Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) %)

—~

Kasetsart 50 5,710 2,800 14,275 11,475 -
Rayong86-13 5,875 2,800 14,688 11,888 -
N-P,0s-K,O/rai

16-8-0 6,501 755 16,253 15,498 -
16-8-8 5,017 1,039 12,543 11,504 D
16-8-16 5,235 1,303 13,086 11,783 106
16-8-24 6,418 1,567 16,045 14,478 D

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ke.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 52 Soil analysis before planting on Yang Talat Series, Chom Bueng District,

Ratchaburi Province in rainy season 2013/2014

Depth pHl OM’ (%) Avail. P’ Exch. K’ (mg/ke) Texture’
(cm) (mg/kg)

0-20 4.70 0.90 5 16.00 Sand
20-50 4.60 0.80 <5 9.50 Sand

"Peech (1965) 2Watkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 53 Nitrogen response to Fresh yield of Cassava varieties on Yang Talat (YU)
Sand soil, Chom Bueng District, Ratchaburi Province in rainy season 2013/2014-
2014/2015

Varieties (V) yield 2013/2014  vyield 2014/2015 Average
(Kg/rai) (Kg/rai) (Kg/rai)
Rayong 86-13 3,509 3,616 3,563

Kasetsart 50 3,302 3,350 3,326
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CV. (%) 23.13 10.79 8.05
N-P,05-K,0 (F)

0-8-16 2,948 b 2,923 2,935 ¢
8-8-16 3,548 a 3,566 3,557 ab
16-8-16 3,808 a 4,008 3,908 a
24-8-16 3,319 ab 3,435 3,377 bc
Average 3,406 3,483 3,445
CV. (%) 13.72 11.29 8.40

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 54 Nitrogen response to Fresh yield of Cassava varieties on Yang Talat (Y1)

Sand soil,

Chom Bueng District, Ratchaburi Province in rainy season 2014/2015

N-P,05-K,O/ra (B) Varieties

Rayong 86-13 (al)

Kasetsart 50 (a2)

Average ®)

0-8-16 2,967bc 2,877bc 2,923
8-8-16 4,310a 2,822c 3,566
16-8-16 3,753ab 4,263a 4,008
24-8-16 3,434abc 3,436ab 3,435
Average (A) 3,616 3,350 3,483

CV. (@) =10.79 % CV.(b) =11.29 %

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 55 Nitrogen response to Starch content and Starch yield of Cassava varieties

on Yang Talat (Y1) Sand soil, Chom Bueng District, Ratchaburi Province in rainy season

2013/2014-2014/2015

Varieties % Starch % Starch  Average  Starch yield
2013/2014 2014/2015 (%) 2013/2014

(Kg./rai)

Starch yield Average
2014/2015
(Kg./rai)

(Kg./rai)
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Rayong 86-  23.0 23.7 23.4 809 857 833
13

Kasetsart 19.8 24.5 22.2 651 826 739
50

V. (%) 8.89 8.97 11.87 26.41 9.02 11.50
N-P,05-K,0

(F)

0-8-16 20.6 25.0 22.8 605 736 671b
8-8-16 21.0 23.9 22.4 736 853 795ab
16-8-16 22.3 23.8 23.1 853 957 906a
24-8-16 21.7 23.8 22.8 727 819 774ab
Average 21.4 24.1 22.8 730 841 786
CV. (%) 10.85 7.06 7.12 20.90 15.81 14.32

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT)

Table 56 Nitrogen response to Starch yield of Cassava varieties on Yang Talat (Y0)
Sand soil,

Chom Bueng District, Ratchaburi Province in rainy season 2014/2015

N-P,05-K,O/ra (B) Varieties Average (B)1

Rayong 86-13 (al)  Kasetsart 50 (a2)

0-8-16 772 b 699 b 736
8-8-16 1,044 a 662 b 853
16-8-16 846 ab 1,068 a 957
24-8-16 765 b 874 ab 819
Average (A) 857 826 841

CV. (@) =9.02% CV.(b)=1581%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 57 Analysis of marginal rate of return of cassava production under different
Nitrogen managements on Yang Talat (Y1) Sand soil, Chom Bueng District, Ratchaburi

Province in rainy season 2013/2014-2014/2015

Varieties yield yield Averag  Total Benefit Benefit  Averag MRR MRR Averag
2013/2014 2014/2015 e cost 2013/2014 2014/2015 e 2013/20 2014/ e
(Kg./rai) (Kg./rai)  (Kg./rai) (bath/ra (Baht/rai)  (Baht/ra  (Baht/ra) 14 2015 (%)
) i) (%) (%)
Kasetsart 50 3,302 3,350 3,326 2,800 5,455 5,575 5,515
Rayong 86- 3,509 3,616 3,563 2,800 5,973 6,240 6,107
13
N-P,05-K,0
(P
0-8-16 2,948 2,923 2,936 944 6,426 6,363 6,395
8-8-16 3,548 3,566 3,557 1,068 7,802 7,847 7,825 1,108 1,197 1,153
16-8-16 3,808 4,008 3,908 1,303 8,217 8,717 8,467 177 370 273
24-8-16 3,319 3,435 3,377 1,551 6,746 7,036 6,891 D* D* D*

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 58 Phosporus response to Fresh yield of Cassava varieties on Yang Talat (YU)
Sand soil,

Chom Bueng District, Ratchaburi Province in rainy season 2013/2014-
2014/2015

Varieties Yield 2013/2014 Yield 2014/2015 Average
(Kg./rai) (Kg./rai) (Kg./rai)
Rayong 86-13 3,343 3,835 3,590
Kasetsart 50 3,379 3,751 3,566
CV. (%) 14.96 6.08 10.01

N-P,05-K,0 (F)

16-0-16 2,659b 3,303 2,981b
16-4-16 3,602a 4,040 3,821a
16-8-16 3,808a 4,008 3,908a

16-16-16 3,377ab 3,823 3,600a
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Average 3,362 3,793 3,578

CV. (%) 16.52 14.66 12.34

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 59 phosphate response to Starch content and Starch yield of Cassava varieties

on
Yang Talat (Y1) Sand soil, Ratchaburi Province in rainy season 2013/2014-
2014/2015

Varieties % Starch % Starch  Average Starch yield  Starch yield Average

2013/2014 2014/2015 (%) 2013/2014 2014/2015  (kg./rai)

(%) (%) (kg./rai) (kg./rai)

Rayong86- 23.1A 23.4B 233 775 901B 838
13
Kasetsart 20.0B 26.4A 23.2 677 985A 831
50
CV. (%) 4.02 1.64 3.46 15.79 a.14 9.08
N-P,05-K,0
(F)
16-0-16 21.6 25.6 23.6 572 849 711b
16-4-16 20.9 259 234 753 1,042 898a
16-8-16 22.3 23.8 23.1 853 957 906a
16-16-16 21.3 24.2 22.8 725 924 825ab
Average 215 24.9 23.2 726 943 835
CV. (%) 9.76 5.60 6.09 24.92 15.97 16.67

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 60 Analysis of marginal rate of return of cassava production under different
Phosphate managements on Yang Talat (Y1) Sand soil, Ratchaburi Province

in rainy season 2013/2014-2014/2015

Varieties yield yield  Averag Total Benefit Benefit  Avera MRR MRR Averag
2013/2014 2014/20 e cost 2013/2014 2014/2015 ge 2013/20 2014/ e
(Kg./rai) 15 (Kg./rai) (bath/ra (Baht/rai)  (Baht/ra (Baht/ra) 14 2015 (%)
(Kg./rai) 0 0 (%) (%)

Kasetsart 50 3,379 3,751 3,565 2,800 5,648 6,578 6,113
Rayong 86- 3,343 3,835 3,589 2,800 5,558 6,788 6,173
13

N-P,05-K,0

(F)

16-0-16 2,659 3,303 2981 1,031 5,616 7,226 6,421
16-4-16 3,602 4,040 3,821 1,174 7,831 8,926 8,379 1,549 1,189 1,369
16-8-16 3,808 4,008 3,908 1,303 8,217 8,717 8,467 299 D* 68
16-16-16 3,377 3,823 3,600 1,594 6,848 7,963 7,406 D* D* D*

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 61 Potassium response to Fresh yield of Cassava varieties on Yang Talat (Y0)
Sand soil,

Chom Bueng District, Ratchaburi Province in rainy season 2013/2014-
2014/2015

Varieties Yield 2013/2014  Yield 2014/2015 Average
(Kg./rai) (Kg./rai) (Kg./rai)
Rayong86-13 3,787 41308 3,959
Kasetsart 50 3,460 4349A 3,904
CV. (%) 31.52 292 15.74
N-P,05-K,0O (F)
16-8-0 2,976b 3,852b 3,414b
16-8-8 3,781a 4,874a 4,328a
16-8-16 3,808a 4,008b 3,908ab

16-8-24 3,930a 4,223b 4,077a
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Average 3,624 4,239 3,932

CV. (%) 15.58 8.19 10.78

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 62 Potassium response to Starch content and Starch yield of Cassava varieties
on
Yang Talat (Y1) Sand soil, , Ratchaburi Province in rainy season 2013/2014-
2014/2015

Varieties % Starch % Starch  Average Starch yield Starch yield Average
2013/2014 2014/2015 (%) 2013/2014  2014/2015  (kg./rai)

(%) (%) (kg./rai) (kg./rai)
Rayong86- 21.6 24.2 22.9 811 1,008 908
13
Kasetsart 19.7 258 22.8 683 1,129 906
50
CV. (%) 11.86 8.34 9.38 37.54 3.07 17.99
N-P,0s-K,0
(F)
16-8-0 20.9b 24.3 22.6 625 937b 782b
16-8-8 18.7c¢ 26.0 22.4 704 1,266a 985a
16-8-16 22.3a 23.8 23.1 853 957b 906ab
16-8-24 20.6b 26.1 234 805 1,106ab 956a
Average 20.6 25.0 22.9 747 1,066 907
CV. (%) 4.76 8.18 5.00 18.41 11.29 12.48

Means followed by the same letter within a column are not significantly different at 5% level of

probability

using Duncan Multiple Range Test (DMRT)
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Table 63 Analysis of marginal rate of return of cassava production under different
Potassium

managements on Yang Talat (Y1) Sand soil, Chom Bueng District, Ratchaburi

Province
in rainy season 2013/2014-2014/2015

Varieties yield yield Averag Total Benefit  Benefit Averag  MRR MRR Averag
2013/14  2014/15 e cost 2013/14  2014/15 e 2013/1  2014/15 e
(Kg/ra)  (Kg/ra)  (Kg/rai) (bath/rai (Baht/ra  (Baht/rai) (Baht/ra) 4 (%) (%)

) ) (%)

Kasetsart 3,460 4,349 3,905 2,800 5,850 8,073 6,962

50

Rayong 86- 3,787 4,130 3,959 2,800 6,668 7,525 7,097

13

N-P,05-K,0

(F)

16-8-0 2,963 3,852 3,408 755 6,685 8,875 7,780

16-8-8 3,781 4,874 4,328 1,039 8,414 11,146 9,780 608 800 704

16-8-16 3,808 4,008 3,908 1,303 8,217 8,717 8,467 D* D* D*

16-8-24 3,930 4,223 4,077 1,567 8,258 8,991 8,625 D* D* D*

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2.80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 64 Nitrogen response to starch yield and starch content of Cassava varieties on

Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013 Yield Averag Starch Starch Average
(kg/rai) 2014 e 2013 2014 (%)
(kg/rai)  (kg/rai) (%) (%)
Varieties
Rayong86-13 3,763 2,705 3,234 215 22.7 22.1
Kasetsart 50 4,200 2,624 3,412 23.1 22.8 23.0
F-test ns ns ns ns ns ns

CV. (%) 39.56 47.20 16.17 3.46 1.10 8.11
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N-P,05-K,0 (F)

0-8-16 3,325 1,321 b 2,323 21.8 ab 22.7 a 223
8-8-16 4,050 2914 a 3,482 22.1 ab 23.7 a 22.9
16-8-16 4,225 2,969 a 3,597 213 b 212b 21.3
24-8-16 4,325 3,454 a 3,890 24.1 a 23.5a 23.8
Rayong86-13
0-8-16 2,500 1,315 1,908 21.4 ab 22.5 abc 22.0
8-8-16 4,150 3,306 3,728 20.1 b 24.0 a 22.1
16-8-16 4,200 2,791 3,496 21.4 ab 210 c 21.2
24-8-16 4,200 3,407 3,804 233 ab 235 a 23.4
Kasetsart 50
0-8-16 4,150 1,327 2,739 22.2 ab 23.0 ab 22.6
8-8-16 3,950 2,521 3,236 24.2 ab 235 a 23.9
16-8-16 4,250 3,147 3,699 212 b 21.5 bc 21.4
24-8-16 4,450 3,502 3,976 25 a 235 a 24.3
F-test * ns ns ns ns ns
CV. (%) 23.07 30.89 14.99 6.09 2.76 6.38

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 65 Nitrogen response to starch yield and harvest index of Cassava varieties on

Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments  Starch Yield Starch Yield Averag HI HI Average

2013 (kg/rai) 2014 e 2013 2014

(kg/rai)  (kg/rai)

Varieties
Rayong86-13 810 622 716 0.65 0.61 0.63
Kasetsart 50 970 604 787 0.73 0.72 0.72
F-test ns ns ns ns ns ns
CV. (%) 40.22 48.42 16.17 15.89 12.98 16.17
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N-P,05-K,0 (F)

0-8-16 720 300 b 510 0.76 0.64 0.7
8-8-16 900 694 a 797 0.74 0.68 0.71
16-8-16 900 635 ab 767 0.6 0.69 0.64
24-8-16 1,050 822 a 936 0.68 0.65 0.66
Rayong86-13
0-8-16 550 293 421 0.76 0.54 0.65
8-8-16 840 800 820 0.71 0.66 0.68
16-8-16 900 589 744 0.50 0.64 0.57
24-8-16 980 805 892 0.65 0.59 0.62
Kasetsart 50
0-8-16 900 308 604 0.75 0.73 0.74
8-8-16 960 589 774 0.76 0.70 0.73
16-8-16 910 681 795 0.70 0.74 0.72
24-8-16 1,110 838 974 0.72 0.71 0.71
F-test * * ns ns ns ns
CV. (%) 21.91 32.02 15.67 18.01 23.09 12.89

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 66 Analysis of marginal rate of return of cassava production under different Nitrogen

managements on Warin Series

in  Khonkaen Province in

rainy season 2013/2014-

2014/2015

Varieties Yield 2014  Total Cost income Benefit MRR
(kg/rai) (Baht/rai)  (Baht/rai)  (Baht/rai) (%)

Kasetsart 50 2,625 2,800 6,563 3,763 -

Rayong86-13 1.030
2,705 2,800 6,763 3,963 5

N-P,05-K,O (F)

0-8-16 3,305 2,361 -

8-8-16 2914 1,068 7,285 6,217 3,105
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16-8-16 2,969 1,303 7,423 6,120 D
24-8-16 3,455 1,551 8,638 7,086 389

D is dominated treatment. 2014-2015 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2, 80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 67 Phosphorus response to fresh yield and starch content of Cassava varieties on

Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013  Yield 2014  Averag Starch Starch Average
(kg/rai) (kg/rai) e 2013 2014 (%)
(kg/rai) (%) (%)
Varieties
Rayong86-13 4,783 2,798 3,791 23.05 22.5 22.8
Kasetsart 50 4617 2,836 3,727 22.2 23.1 22.7
F-test ns * ns ns * ns
CV. (%) 12.28 26.35 3.99 0.64 10.11 1.2
N-P,05-K,0 (F)
16-0-16 5,025 2,577 3,801 22.65 Db 235a 23.1
16-8-16 4,225 2,969 3,597 213 ¢ 21.2 b 21.3
16-16-16 4,850 2,906 3,878 23.925a 23.7 a 23.8
Rayong86-13
16-0-16 5,500 a 2,779 4,140 23.4ab 22.5 23.0
16-8-16 4,200 b 2,791 3,496 214 ¢ 21.0 21.2
16-16-16 4,650 ab 2,826 3,738 24.353 24.0 24.2
Kasetsart 50
16-0-16 4,550 ab 2,376 3,463 21.9 bc 24.5 23.2
16-8-16 4,250 ab 3,147 3,699 21.2 ¢ 21.5 214
16-16-16 5,050 ab 2,987 4,019 23.5ab 235 235
F-test ns ns ns ns ns ns
CV. (%) 9.5 28.43 12.11 2.83 2.83 8.37

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), **: Significant at

1% level of probability, ns: not significant
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Table 68 Phosphorus response to starch yield and harvest index of Cassava varieties

on
Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015
Treatments  Starch Yield Starch Yield Averag HI HI Average
2013 (kg/rai) 2014 e 2013 2014
(kg/rai) (kg/rai)

Varieties
Rayong86-13 1,100 634 867 0.63 0.59 0.61
Kasetsart 50 1,030 650 840 0.68 0.65 0.67
F-test ns ns ns ns ns ns
CV. (%) 4.9 3.45 3.45 18.11 13.43 15.87
N-P,05-K,0 (F)

16-0-16 1,140 a 606 873 0.60 0.61 0.61

16-8-16 900 b 635 768 0.68 0.62 0.65

16-16-16 1,100 a 685 893 0.69 0.64 0.67

Rayong86-13

16-0-16 1,290 a 629 960 0.54 0.57 0.56
16-8-16 900 b 589 745 0.65 0.59 0.62
16-16-16 1,130 ab 684 907 0.71 0.61 0.66

Kasetsart 50

16-0-16 1,000 ab 583 792 0.65 0.64 0.65
16-8-16 910 ab 681 796 0.71 0.65 0.68
16-16-16 1,180 ab 686 933 0.67 0.67 0.67
F-test ns ns ns ns ns ns
CV. (%) 19.12 28.48 23.78 24.54 15.87 17.11

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant
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Table 69 Analysis of marginal rate of return of cassava production under different
Phosphorus managements on Warin Series in Khonkaen Province in rainy season

2013/2014-2014/2015

Yield 2014  Total Cost income Benefit MRR
(kg/rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)

Varieties

Kasetsart 50 2,837 2,800 7,093 4,293 -

Rayong86-13 0.986
2,799 2,800 6,998 4,198 6

N-P,05-K,0O (F)

16-0-16 2,578 1,031 6,445 5,414 -

16-8-16 2,969 1,303 7,423 6,120 260

16-16-16 2,907 1,594 7,268 5,673 D

D is dominated treatment.

2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 70 Potassium response to fresh yield and starch content of Cassava varieties on

Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013  Yield 2014  Averag Starch Starch Average

(kg/rai) (kg/rai) e 2013 2014 (%)
(kg/rai) (%) (%)

Varieties

Rayong86-13 4,725 2,934 3,830 23.8 225 23.2

Kasetsart 50 4,538 2,876 3,707 22.9 22.6 22.8

F-test ns ns ns ns * ns

CV. (%) 21.05 20.13 33.66 34.7 5.54 4.1

N-P,05-K,O (F)
16-8-0 4,625 3,016 3,821 24.1 232a 23.7
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16-8-8 4,650 2,711 3,681 23.9 21.7b 22.8
16-8-16 4,225 2,969 3,597 21.3 212 b 21.3
16-8-24 5,025 2,926 3,976 24.1 24.0 a 24.1

Rayong86-13

16-8-0 4,650 3,431 4,041 25.8 22.5 24.2

16-8-8 4,700 2,820 3,760 24.0 225 233
16-8-16 4,200 2,791 3,496 21.4 21.0 21.2
16-8-24 5,350 2,696 4,023 24.0 24.0 24.0

Kasetsart 50

16-8-0 4,600 2,601 3,601 22.5 24.0 233

16-8-8 4,600 2,601 3,601 23.8 21.0 22.4
16-8-16 4,250 3,147 3,699 21.2 215 21.4
16-8-24 4,700 3,156 3,928 24.1 24.0 24.1

F-test ns ns ns ns * ns
CV. (%) 14.45 24.70 15.56 7.81 3.56 5.04

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 71 Potassium response to starch yield and harvest index of Cassava varieties on

Warin Series in Khonkaen Province in rainy season 2013/2014-2014/2015

Treatments  Starch Yield Starch Yield Averag HI HI Average
2013 (kg/rai) 2014 e 2013 2014
(kg/rai)  (kg/rai)

Varieties
Rayong86-13 1,130 662 896 0.68 0.66 0.67
Kasetsart 50 1,040 653 847 0.68 0.64 0.66
F-test Ns ns ns ns ns ns
CV. (%) 25.99 27.70 23.66 235 21.7 29.87
N-P,05-K,O (F)

16-8-0 1,110 ab 707 909 0.71 0.59 0.65

16-8-8 1,110 ab 588 849 0.70 0.74 0.72
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16-8-16 900 b 635 768 0.68 0.62 0.65
16-8-24 1,210 a 700 955 0.63 0.64 0.64

Rayong86-13

16-8-0 1,200 a 785 993 0.73 0.61 0.67
16-8-8 1,120 ab 632 876 0.69 0.76 0.73
16-8-16 900 b 589 745 0.65 0.59 0.62
16-8-24 1,290 a 641 966 0.64 0.67 0.66

Kasetsart 50

16-8-0 1,030 ab 629 830 0.70 0.58 0.64

16-8-8 1,090 ab 545 818 0.71 0.71 0.71
16-8-16 910 ab 681 796 0.71 0.65 0.68
16-8-24 1,140 ab 759 950 0.62 0.62 0.62

F-test * ns ns ns ns ns
CV. (%) 11.39 26.67 15.56 15.11 16.73 12.83

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 72 Analysis of marginal rate of return of cassava production under different
Potassium
managements on Warin Series in Khonkaen Province in rainy season

2013/2014-2014/2015

Yield 2014  Total Cost income Benefit MRR
(kg/rai) (Baht/rai)  (Baht/rai)  (Baht/rai) (%)

Varieties

Kasetsart 50 2,935 2,800 7,338 4,538 -

Rayong86-13 2,877 0.980
2,800 7,193 4,393 2

N-P,05-K,0O (F)

16-8-0 3,017 755 7,543 6,788 -

16-8-8 2,711 1,039 6,778 5,739 D

16-8-16 2,969 1,303 7,423 6,120 144

16-8-24 2,926 1,567 7,315 5,748 D
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D is dominated treatment.

2014-2015 cassava price 2.50 baht/ke.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 73 Soil analysis before planting on Satuk Series (Suk) in Chonburi Province

2011/2012
Soil le Organic Available Exchangeable Textural
depth (soil: water 1:1)  matter’ (%) P (mg/ke) K clcass’
(cm) (mg/kg)
0-20 4.8 0.66 153 144 Loamy sand
20-50 5.1 0.39 31 148 Loamy sand

"Peech (1965) 2WaU<ley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ° Hydrometer method

Table 74 Yield of Cassava varieties on Satuk (Suk), Chonburi Province in rainy season

2011/2012

Fertilizer (F) Varieties (V)

N-P,0s-K,0 Kg/rai Rayong 9 Rayong 11 CMR46-47-137 Average
0-0-0 4,395 b 4,146 ¢ 4,726 b 4,422
0-8-16 5,769 a 6,137 ab 5,550 ab 5,819
8-8-16 6,499 a 5,006 bc 6,329 a 5,945
16-8-16 6,683 a 6,765 a 5,561 ab 6,336
24-8-16 5,550 a 6,403 a 6,101 a 6,018
16-0-16 6,070 a 5,842 ab 5,617 ab 5,843
16-16-16 6,324 a 6,112 ab 5,862 ab 6,099
16-8-0 5,593 a 5,587 ab 5,103 ab 5,428
16-8-8 5,698 a 6,004 ab 5,513 ab 5,738
16-8-24 6,007 a 5,865 ab 6,001 a 5,958
Average 5,859 5,937 5,636 5,811

CV.(@)=59% CV.(b)=11.5%

(v):**’(’:):**, VXFZ*
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Means followed by the same letter within a column are not significantly different at
5 % level of probability using Duncan Multiple Range Test (DMRT), * ** : Significant at
5,1 % level of probability

Table 75 Starch contend of Cassava varieties on Satuk (Suk), Chonburi Province

in rainy season 2011/2012

Fertilizer (F) Varieties (V)
Average
N-P,05-K,O Kg/rai Rayong 9 Rayong 11 CMR46-47-137
0-0-0 252 a 27.7 ab 19.9 ab 24.3
0-8-16 21.3 bc 25.0 bc 21.7 ab 22.6
8-8-16 19.6 c 20.7 de 19.2 ab 19.9
16-8-16 23.1 ab 23.1 cd 20.4 ab 22.2
24-8-16 22.7 abc 239 c 21.6 ab 22.7
16-0-16 23.6 ab 19.6 e 22.4 a 21.9
16-16-16 22.5 abc 24.1 ¢ 19.7 ab 22.1
16-8-0 22.0 abc 28.1 a 19.7 ab 23.3
16-8-8 21.5 bc 24.3 ¢ 21.8 ab 22.5
16-8-24 22.7 abc 28.0 a 189 b 23.2
Average 22.4 22.5 20.5 2.2
CV. (@) = 7.1% CV.b) = 7.7 % wug (V) = ** o (F) = **, VxF = *
Table 76 Starch yield of Cassava varieties on Satuk (Suk), Chonburi Province
in rainy season 2011/2012 (Kg/rai)
Fertilizer (F) Varieties (V) Average
N-P,0s-K,0 Kg/rai Rayong 9 Rayong 11 CMR46-47-137
0-0-0 1,099 b 1,151 ¢ 938 b 1,063
0-8-16 1,230 ab 1,532 b 1,190 ab 1,320
8-8-16 1,273 ab 1,029 ¢ 1,220 ab 1,174
16-8-16 1,544 3 1,564 ab 1,131 ab 1,413
24-8-16 1,267 ab 1,528 b 1,317 a 1,371
16-0-16 1,437 ab 1,146 ¢ 1,260 ab 1,281

16-16-16 1,425 ab 1,473 b 1,104 ab 1,334
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16-8-0 1,230 ab 1,570 ab 1,008 ab 1,269
16-8-8 1,225 ab 1,463 b 1,193 ab 1,286
16-8-24 1,358 ab 1,739 a 1,135 ab 1,411
Average 1,309 1,420 1,151 1,293

CV.(@) =83 % CV.(b) = 13.6 % Wug (V) =** Jo (F) = *, VxF=*

Means followed by the same letter within a column are not significantly different at 5 % level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1 % level of probability

Table 77 yield and yield components of Cassava varieties on Loamy sand soil, Satuk
(Suk),
Chonburi Province in rainy season 2012/2013

Varieties (V) Height Yield Starch Starch yield
(cm) (Kg/rai) contend (Kg/rai)
(%)
Rayong 9 243 A 4,423 A 279 a 1,234 a
Rayong 11 205 8B 3,678 B 27.3 a 1,006 b
CMR46-47-137 199 B 3,885 B 257 b 1,002 b
F-test *x *x *x *x
CV. (%) 14.2 13.7 2.5 13.2
Fertilizer (F) N-P,05-K,O
0-0-0 163 f 2,544 d 26.6 681 e
0-8-16 18l e 3,017 ¢ 26.5 809 d
8-8-16 206 d 3992 b 26.9 1,073 ¢
16-8-16 238 ab 4,533 a 26.6 1,211 ab
24-8-16 251 a 4,645 a 27.4 1,273 a
16-0-16 228 bc 3997 b 27.0 1,081 bc
16-16-16 231 bc 4,467 a 21.5 1,233 a
16-8-0 209 d 3,963 b 27.4 1,081 bc
16-8-8 219 cd 4,221 ab 27.1 1,143 abc
16-8-24 233 bc 4,574 a 26.6 1,218 a
Average 216 3,995 27.0 1,080
F-test xx x> ns **
CV. (%) 8.2 11.0 29 12.0
VXxF ns ns ns ns

Means followed by the same letter within a column are not significantly different at
5 % level of probability using Duncan Multiple Range Test (DMRT), ** : Significant at

1% level of probability, ns: not significant
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nutrient
managements on Loamy sandl, in rainy season 2011/2012 - 2012/2013
Treatments Yield Yield Averag Total Benefit Benefit Average MRR
2011 2012 e cost 2011 2012  (Bath/rai) (%)
(Kg/rai)  (Ke/rai)  (Ke/rai (Bath/rai (Bath/rai (Bath/rai
) ) ) )
Varieties
Rayong 9 5859 44233 5,141 2,805 9,498 6,484 7,991 -
Rayong 11 5788 3,678b 4,733 2,805 9,347 4,918 7,133 -
CMR46-47- 5636 3885b 4,761 2,805 9,031 5,353 7,192 -
137
N-P,05-K,0
16-8-0 5963 3963 b 4,963 755 10,643 7 7,568 ~ 9,106 0
0-8-16 5945 3992b 4,969 944 11,275 < 5,390 8,333 71
16-0-16 5955 3997b 4961 1,031 11,239 | 7,363 9,301 =
16-8-8 5703 4221 ab 4,962 1,039 11,012 | 7,826 : 9,419 2 1,475
8-8-16 5945 3992b 4,969 1,068 11,416 i 7,315 9,366
-/ D -
16-8-16 6,336 4,533a 5435 1,303 12,003 8,216 10,110 2,383
24-8-16 6,018 4,645a 5332 1551 11,087 8,204 9,646
D
16-8-24 5958 4574a 5265 1567 10,944 8,038 9,491
D
16-16-16 6,017 4467a 5243 1594 11215 7,787 9,501
D

D is dominated treatment.

The fertilizer plant and the maintenance of 2,805 baht/rai.
18-46-0 fertilizer price 20.00 baht/kg

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

0-0-60 fertilizer price 18.30 baht/kg

2011-2012 cassava price 2.10 baht/ks.
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Table 79 Soil analysis before planting on Nong Bon Series in Chonburi Province in

rainy season 2013/2014

Depth (cm) le oM’ (%)  Available P’ Exchangeable < Texture”
(mg/kg) (mg/kg)
UTM 47 P X 0734161 Y 1451295
0-20 4.4 0.80 63 67 Loamy sand
20-50 4.0 0.30 5 56 Loamy sand

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)

‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 80 Nitrogen response to Fresh yield and Starch contend of Cassava varieties on

Loamy sand soil, Chonburi Province in rainy season 2013/2014 — 2014/2015

Treatments Yield 2013  Yield 2014  Averag Starch Starch Average
(Kg/rai) (Kg/rai) e 2013 2014 (%)
(Kg/rai) (%) (%)
Kasetsart 50 5,901 B 7535A 6,718 A 256 B 289 B 271.2
Rayong86-13 6,717 A 5918 B 6,318 B 28.1 A 30.6 A 29.3
F-test *x *x M *x * NS
CV. (%) 14.17 6.90 9.30 7.04 7.40 6.30
N-P,05-K,O (F)
0-8-16 5117 b 4983 c 5,050 c 27.3 30.7 29.0
8-8-16 5,549 b 6,654 b 6,102 b 26.3 30.5 28.4
16-8-16 7,397 a 7,406 ab 7,402 a 27.6 29.9 28.8
24-8-16 7,171 a 7863a 7,517 a 26.3 279 27.1
Average 6,309 6,727 6,518 26.8 29.7 28.3
F-test *x *x *x NS NS NS
CV. (%) 10.40 12.60 12.70 5.80 4.0 5.70
V xF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant
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Table 81 Nitrogen response to Starch yield of Cassava varieties on Loamy sand soil,

Nong Bon Series Chonburi Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014
Kasetsart 50 1,517 B 2,163 A 1,840 0.67 0.65 0.66
Rayong86-13 1,908 A 1,808 B 1,858 0.68 0.61 0.64
F-test x* x* NS * NS NS
CV. (%) 14.10 11.20 7.50 2.40 13.90 14.10
N-P,05-K,O (F)
0-8-16 1,404 b 1,534 b 1,469 ¢ 0.71 a 0.65 0.68
8-8-16 1,518 b 2,025 a 1,772 b 0.67 b 0.66 0.67
16-8-16 2,037 a 2,204 a 2,121 a 0.66 b 0.61 0.64
24-8-16 1,890 a 2,181 a 2,036 a 0.66 b 0.63 0.65
Average 1,713 1,986 1,849 0.67 0.63 0.65
F-test *x *x *x NS NS NS
CV. (%) 10.10 14.10 11.50 4.30 9.70 6.70
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 82 Analysis of marginal rate of return of cassava production under different Nitrogen
managements on Loamy sand soil, Nong Bon Series, Chonburi Province

in rainy season 2013/2014-2014/2015

Treatments Yield Yield Averag Total Benefit Benefit Average MRR
2013 2014 e Cost 2013 2014 (Baht/rai) (%)

(Kg./rai)  (Kg./rai) (Kg/rai) (Baht/rai) (Baht/rai)
Varieties
Kasetsart 50 2,80 -
5901 7,535 6,718 0 11,953 16,038 13,996
Rayong86-13 2,80 -

6,717 5918 6,318 0 13,993 11,995 12,994
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N-P205-K20
0-8-16

8-8-16

16-8-16

24-8-16

5,117

5,549

7,397

7,171

4,983

5,050

6,654

6,102

7,406

7,402

7,863

7,517

944
1,06
8
1,30
3
1,55
1

11,848] 11,513 7

12,804] 15,567

17,190
16,376
D

17,212

18,106

11,681

14,186

17,201

17,241

2,018

1,285

16

D is dominated treatment.

The fertilizer plant and the maintenance of 2,800 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

2013/2014 - 2014/2015 cassava price 2.50 baht/ke.

Table 83 Phosphorus response to Fresh yield and Starch contend of Cassava varieties

on

on Loamy sand soil, Chonburi Province in rainy season 2013/2014-2014/2015
Treatments Yield 2013 Yield 2014  Averag Starch Starch  Average

(Kg/rai) (Kg/rai) e 2013 2014 (%)
(Kg/rai) (%) (%)

Kasetsart 50 6,7158B 5,867 B 6,291 B 254 B 254 B 2548
Rayong86-13 7,251 A 7,764 A 7,508 A 28.7 A 30.2 A 29.5 A
F-test *x *x *x *x *x *x
CV. (%) 18.80 5.70 4.70 5.60 6.70 8.20
N-P,05-K,O (F)
16-0-16 6,478 7,070 6,774 26.8 28.9 27.9
16-4-16 7,083 6,583 6,833 26.8 28.8 27.8
16-8-16 7,397 7,406 7,402 27.6 29.9 28.8
16-16-16 6,973 6,202 6,588 27.0 28.3 21.7
Average 6,983 6,815 6,899 27.1 27.8 27.5
F-test NS NS NS NS NS NS
CV. (%) 11.70 14.40 16.60 3.20 4.10 4.80
V xF NS NS NS NS NS NS
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Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 84 Phosphorus response to Starch yield of Cassava varieties on Loamy sand sail,

Chonburi Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,708 B 1,779 B 1,744 B 0.66 0.64 0.65
Rayong86-13 2,080 A 2,226 A 2,153 A 0.66 0.58 0.62
F-test *x *x * NS NS NS
CV. (%) 14.03 13.60 6.80 2.84 7.40 3.40
N-P,05-K,O (F)

16-0-16 1,746 2,036 1,891 0.68 0.63 0.66
16-4-16 1,912 2,044 1,978 0.67 0.62 0.65
16-8-16 2,037 2,204 2,121 0.65 0.61 0.63
16-16-16 1,880 1,726 1,803 0.64 0.58 0.61
Average 1,894 2,002 1,948 0.66 0..61 0.63
F-test NS NS NS NS NS NS
CV. (%) 11.70 13.40 13.70 4.50 8.90 5.90
V xF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 85 Analysis of marginal rate of return of cassava production under different
Phosphorus

managements on Loamy sand soil, Chonburi Province in rainy season 2013/2014-014/2015

Treatments  Yield  Yield Averag Total Benefit Benefit Average  MRR
2013 2014 e Cost 2013 2014 (Baht/rai) (%)
(Kg./rai) (Kg./rai)  (Ke./rai) (Baht/rai)  (Baht/rai)

Varieties

Kasetsart 50 6,715 5867 6,291 2,800 13,988 11,868 12,925 -
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Rayong86-13 7,251 7,764 7,507 2,800 15,328 16,610 15,969 -

N-P205-K20

16-0-16 6,478 7,070 6,774 1,031 15,164 ] 16,644 15,904] -
16-4-16 7,083 6,583 6,833 1,174 16,534 15,284 15,909 3
16-8-16 7,397 7,406 7,402 1,303 17,190 ] 17,212 ] 17,201- 1,003
16-16-16 6,202 14,875

6,973 6,588 1,594 15,838 13911 D D D

D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 86 Potassium response to Fresh yield and Starch contend of Cassava varieties on

Loamy sand soil, Chonburi Province in rainy season 2013/2014-2014/2015

Treatments Yield Yield 2014 Average Starch Starch 2014 Average
2013 (Kg/rai) (Kg/rai) 2013 (%) (%)
(Kg/rai) (%)
Kasetsart 50 7,116 7,436 A 7,276 A 26.1B 288 8B 274 B
Rayong86-13 7,270 6,354 B 6,812 8B 285 A 30.3 A 29.4 A
F-test NS *x *x o * *x
CV. (%) 10.66 10.66 8.80 4.69 7.40 2.20
N-P,05-K,0
(F)
16-8-0 6,526 b 5532b 6,029 b 27.2 29.8 28.5
16-8-8 7,592 a 7,162 a 7,377 a 27.2 29.9 28.6
16-8-16 7,397 a 7,406 a 7,402 a 27.6 29.9 28.8
16-8-24 7,257 a 7,482 a 7,370 a 27.4 28.7 28.1
Average 7,193 6,895 7,044 27.3 29.5 28.4
F-test * * *x NS NS NS
CV. (%) 6.80 6.80 8.40 4.5 4.0 a.70
V xF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant
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Table 87 Potassium response to Starch yield of Cassava varieties on on Loamy sand soil,

Chonburi Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,861 B 2,133 A 1,997 0.66 0.57 B 0.61
Rayong86-13 2,070 A 1,930 B 2,000 0.67 0.61 A 0.64
F-test x* x* NS NS x* NS
CV. (%) 10.56 9.90 10.30 3.98 3.98 7.70
N-P,05-K,O (F)

16-8-0 1,773 b 1,634 b 1,704 ¢ 0.66 053b  0.60
16-8-8 2,068 a 2,132 a 2,100 a 0.68 0.62 a 0.65
16-8-16 2,037 a 2,204 a 2,121 a 0.66 0.6la 0.64
16-8-24 1,984 a 2,137 a 2,061 b 0.66 0.60 a 0.63
Average 1,965 2,013 1,999 0.66 0.59 0.63
F-test *x * *x NS *x NS
CV. (%) 6.10 6.20 6.20 3.80 3.80 4.90
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 88 Analysis of marginal rate of return of cassava production under different

Potassium

managements on Loamy sand soil, Chonburi Province in rainy season

2013/2014-2014/2015
Treatments Yield  Yield Averag Total Benefit Benefit Average  MRR
2013 2014  e(Kg/ra Cost 2013 2014 (Baht/rai) (%)
(Kg./rai) (Kg./rai) i) (Baht/rai)  (Baht/rai)

Varieties

Kasetsart 50 7,116 7,436 7,276 2,800 14,990 15,790 15,390 -
Rayong86-13 7,270 6,354 6,812 2,800 15,375 13,085 14,230 -
N-P205-K20

16-8-0 6,526 5532 6,029 -

755 15,560 13,075 14,318
J—F—
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16-8-8 7,162 17,941 16,866 17,404
7,592 7377 1,039 ] ] ] 1,086
16-8-16 7,397 7,406 7,402 1,303 17,190 17,212 17,201 D
16-8-24 72571 1,482 7,370 1,567 16,576] 17,138 ] 16,857 D
D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/kg.
The fertilizer plant and the maintenance of 2,800 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg
Table 89 Characteristics of Huai Pong soil series at Rayong Province before planting
Cassava in 2011/2012
Soil le Organic Available Exchangeable Textural’
depth (soil: water 1:1) matter’ p’ (mg/kg)Kll class
(cm) (%) (mg/kg)
0-20 4.5 1.00 100 a4 Loamy
sand
20-50 a.7 0.95 105 a6 Loamy
sand
"peech (1965) * Walkley and Black (1934)  Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ’ Hydrometer method
Table 90 Height and Fresh Yield of Cassava varieties on Huai Pong (Hp),
in rainy season 2011/2012 - 2012/2013
Varieties (V) Height ~ Height2012 Average Yield Yield Average
2011 (cm) (cm) 2011 2012 (Kg/rai)
(cm) (Keg/rai) (Keg/rai)
Rayong 9 227 A 211 219 A 6,578 5970 A 6,274 A
Rayong 11 205 B 201 203 B 6,367 5514B 5941 B
CMR46-47- 199 B 204 202 B 6,361 5603B  5982B
137
F-test * NS *x NS *x *x
CV. (%) 24.1 21.7 10.0 10.7 9.5 8.7

N-P,05-K,0 (F)
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0-0-0 165d 170 f 168 d 4,083 e 3726 e 3,904 f
0-8-16 195 ¢ 199 de 197 bc 5,459 d 4923d 5,191e
8-8-16 198 c 208 d 203 bc 6,311 ¢ 5,507 ¢ 5,909 c
16-8-16 215bc 225 bc 220 ab 7,116 ab 6,486 ab 6,801
ab
24-8-16 241 a 227 abc 234 a 7,619 a 6,778 a 7,199 a
16-0-16 216 bc 213 d 215 bc 6,443 bc 5,741 ¢ 6,092
bc
16-16-16 224 ab 234 ab 229 ab 7,089 ab  6,473ab 6,784
ab
16-8-0 195 ¢ 191 e 193 bc 6,248 ¢ a741d  5495d
16-8-8 220 b 213 cd 217 abc 6,283 ¢ 5,850 bc 6,067
bc
16-8-24 234 a 243 a 239 a 7,702 a 6,729 a 7,216 a
Average 212 6,065
210 211 6,435 5,695
F-test *% *% *% *% *% *
CV. (%) 9.6 7.7 2.5 11.4 9.4 9.3
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at 5 % level of probability using
Duncan

Multiple Range Test (DMRT), ** : Significant at 1 % level of probability, ns: not significant

Table 91 Starch and Starch Yield of Cassava varieties on Huai Pong (Hp) ,
in rainy season 2011/2012 - 2012/2013

Varieties (V) Starch Starch 2012 Average Starch Yield Starch Yield Average

2011 (%) (%) 2011 (Kg/rai) 2012(Kg/rai)  (Kg/rai)
(%)
Rayong 9 319 A 30.8 A 314 A 2,096 A 1,843 A 1,970 A
Rayong 11 30.3 B 29.6 AB 30.0B 1,921 B 1,632 B 1,777 B
CMR46-47- 31.5A 28.0B 29.8 B 2,012 AB 1,571 B 1,792 B

137
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CV. (%) 3.6 7.0 4.9 10.1 13.7 11.3
N-P,05-K,0

(F)

0-0-0 30.8 bc 29.5 30.2 1,281 f 1,100 e 1,191 d
0-8-16 31.6 ab 30.0 30.8 1,723 e 1,474 d 1,599 c
8-8-16 30.4 c 29.9 30.2 1,920de 1,651 c 1,786 bc
16-8-16 30.8 bc 29.5 30.2 2,192 abc 1919 a 2,056 ab
24-8-16 31.0 bc 29.2 30.1 2,354 a 1,983 a 2,169 a
16-0-16 32.1a 30.2 31.2 2,066 bcd 1,734 bc 1,900 b
16-16-16 31.3abc 287 30.0 2226 ab 1,867 ab 2,047 ab
16-8-0 30.9 bc 28.6 29.8 1,861 de  1,360d 1,611 bc
16-8-8 31.5abc  29.6 30.6 2,050 bcd 1,736 bc 1,893 b
16-8-24 31.5abc  29.7 30.6 2,424 a 1,996 a 2,210 a
Average 31.2 29.5 30.3 2010 1,682 1,846
F-test * ns ns x* x* x*

CV. (%) 33 3.2 2.2 11.6 10.2 9.3
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at

5 % level of probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1

% level of probability, ns: not significant

Table 92 Analysis of marginal rate of return of cassava production under different

nutrient managements on Huai Pong (Hp) in rainy season 2011/2012 -

2012/2013

Treatments Yield Yield Average Total Benefit Benefit Average MRR
2011 2012 (Kg/rai) cost 2011 2012 (Bath/rai) (%)
(Kg/rai)  (Kg/rai) (Bath/rai (Bath/rai) (Bath/rai

) )

Varieties

Rayong 9 6,578 5970 A 6,274 2,805 11,009 9,732 10,372

Rayong 11 6,367 55148 5941 2,805 10,566 8,774 9,671

CMR46-47- 6,361 5,603B 5,982 2,805 10,553 8,961 9,757
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137

N-P,05-K,0

16-8-0 6,248 c 4,741 d 5,495 755 12,367~ 9,200 ~ 10,546 ~

0-8-16 5459d 4923d 5,191 944 10,519 | 9,394 ] 9,957

16-0-16 6,443 5741 c 6,092 1,031 12,499 11,026] 11,763 T 441
bc ]

16-8-8 6,283 c 5850 bc 6,067 1,039 12,155 | 11,246 _ 11,701D

8-8-16 6,311 c  5507c 5909 1,068 12,184 ” 10497} 11,341 5

16-8-16 7,116 6,486 ab 6,801 1,303 13,640 ~ 12,318=< 12, 979 a47
ab - ]

24-8-16 7619a 6,778a 7,199 1,551 14,448 _ 12,682 13,565 ] 236

16-8-24 7,702a 6,729a 7,216 1,567 14,607 2 12,565 13,586 131

16-16-16 7,095 6,473 ab 6,784 1,594 13,306 11999 12,653 D
ab

D is dominated treatment.  2011-2012 cassava price 2.10 baht/ke.
The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 93 Soil analysis before planting on Ban Bueng Series in Rayong Province

in rainy season 2013/2014

Depth pH1 oM’ (%) Available p’ Exchangeable < Texture’
(cm) (mg/kg) (mg/kg)

UTM 47 P X 0733659 Y 1411024
0-20 3.70 0.70 17 38 Loamy sand
20-50 3.40 0.62 6 24 Loamy sand

" peech (1965) 2Walkley and Black (1934) ’ Bray and Kurtz (1945)

‘ Schollenberger and Simon (1945) ’ Hydrometer method
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Table 94 Nitrogen response to Fresh yield and Starch contend of Cassava varieties on

Sandy soil, Maung District, Rayong Province in rainy season 2556/255 -

2557/2558
Treatments Yield 2013 Yield 2014  Averag Starch Starch Average
(Kg/rai) (Kg/rai) e 2013 2014 (%)
(Kg/rai) (%) (%)
Kasetsart 50 4,698 B 5,352 A 5,025 26.18B 24.8B 254 B
Rayong86-13 5,018 A 5,122 B 5,070 298 A 283 A 29.0 A
F-test > *x NS *x *x *x
CV. (%) 5.40 3.10 9.30 4.80 3.50 5.0
N-P,05-K,0 (F)
0-8-16 4,173 b 4326 b 4,249 Db 275 26.8 27.1
8-8-16 4,421 b 4544b 4,482b 28.0 26.7 27.3
16-8-16 5,495 a 5889 a 5,692a 28.2 26.9 27.5
24-8-16 5343 a 6,190a 5766 a 28.1 26.0 27.0
Average 4,858 4,910 5,048 27.9 26.5 27.2
F-test ** *x *x NS NS NS
CV. (%) 8.20 10.7 9.70 4.50 4.50 3.89
VXxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant

Table 95 Nitrogen response to Starch yield of Cassava varieties on on Loamy sand,

Maung District, Rayong Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,226 B 1,325 B 1,275 B 0.64 B 0.69b 0.66B

Rayong86-13 1,496 A 1,457 A 1,476 A 0.68 A 0.73A 0.70A

F-test *x *x *x *x *x *x

CV. (%) 8.90 7.50 10.76 2.30 1.60 1.93

N-P,05-K,O (F)

0-8-16 1,146 b 1,160 b 1,153 b 0.65 0.75a 0.70

8-8-16 1,239 b 1,214 b 1,226 b 0.65 0.73a  0.69
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16-8-16 1,549 a 1,582 a 1,565 a 0.67 0.67b  0.67
24-8-16 1,509 a 1,608 a 1,558 a 0.68 0.69b 0.68
Average 1,361 1,391 1,376 0.66 0.71 0.68
F-test *x NS xx NS x> NS
CV. (%) 7.90 13.60 11.0 6.60 3.10 6.50
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability using

Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant

Table 96 Analysis of marginal rate of return of cassava production under different Nitrogen

managements on Loamy sand Ban Bueng Series, Maung District, Rayong Province

in rainy season 2013/2014-2014/2015

Treatments Yield Yield Averag Total Benefit Benefit Average MRR
2013 2014 e Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Kg/rai) (Baht/rai) (Baht/rai)

Varieties
Kasetsart 50 4,698 5,352 5,025 2,800 8,945 10,580 9,763 -
Rayong86-13 5,018 5,122 5,070 2,800 9,745 10,005 9,875 -
N-P,05-K,0
(F)
0-8-16 4,173 4,326 4,249 944 9,488] 9,871 ] 9,680
8-8-16 4421 4544 4482 1,068 9,984 10,292 10,13 369
16-8-16 5,495 5,889 5,692 1,303 12,435j| 13,4201 12,92 1,189
24-8-16 5343 6,190 5,766 1,551 11,806 D 13,924] 12865D D

D is dominated treatment.

The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

2013/2014 - 2014/2015 cassava price 2.50 baht/kg.

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg
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Table 97 Phosphorus response to Fresh yield and Starch contend of Cassava varieties

on
Loamy sand Ban Bueng Series, Maung District, Rayong Province in rainy
season
2013/2014-2014/2015

Treatments Yield 2013 Yield 2014  Averag Starch Starch  Average

(Kg/rai) (Kg/rai) e 2013 2014 (%)

(Kg/rai) (%) (%)

Kasetsart 50 4,938 5,847 5,392 26.28B 258 B 26.0B
Rayong86-13 5,036 5,160 5,098 29.8 A 28.0 A 289 A
F-test NS NS NS *x *x *x
CV. (%) 6.60 12.10 18.13 4.30 7.50 6.80
N-P,05-K,O (F)
16-0-16 4,629 5552a 5,090b 285 26.9 27.7
16-4-16 4,850 5363 bc 5,106 b 27.9 27.4 27.6
16-8-16 5,495 588%a 5,692a 28.2 26.9 275
16-16-16 4,975 5210c  5092b 27.3 26.3 26.8
Average 4,987 5,504 5,245 28.0 26.9 274
F-test NS *x *x NS * NS
CV. (%) 12.30 5.50 9.10 4.10 1.90 3.30
V xF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 51 % level of probability

using

Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant

Table 98 Phosphorus response to Starch yield of Cassava varieties on on Loamy sand

Ban Bueng Series, Maung District, Rayong Province in rainy season

2013/2014-2014/2015
Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014
Kasetsart 50 1,298 B 1,507 1,402 0.63 0.64 0.63
Rayong86-13 1,501 A 1,448 1,474 0.67 0.71 0.69

F-test *x NS NS NS NS NS
CV..(%) 3.90 18.7 13.50 9.70 5.70 3.70
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N-P,05-K,0 (F)

16-0-16 1,320 1,491 a 1,405 b 0.63 0.70 0.66
16-4-16 1,373 1,471 bc 1,422 b 0.64 0.67 0.65
16-8-16 1,549 1,582 a 1,565 a 0.67 0.67 0.67
16-16-16 1,356 1,367 ¢ 1,361 b 0.67 0.68 0.67
Average 1,399 1,478 1,438 0.65 0.68 0.66
F-test NS * xx NS NS NS
CV. (%) 11.40 6.4 9.20 6.30 6.10 4.20
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability using

Duncan Multiple Range Test (DMRT), ** : Significant at 1 % level of probability, ns: not significant

Table 99 Analysis of marginal rate of return of cassava production under different Phosphorus

managements on on Loamy sand Ban Bueng Series, Maung District, Rayong

Province

in rainy season 2013/2014-2014/2015

Treatments  Yield Yield Mean Total Benefit Benefit Mean MRR
2013 2014 (Kg/rai) Cost 2013 2014 (Baht/rai) (%)
(Kg./rai) (Kg./rai) (Baht/rai)  (Baht/rai)

Varieties

Kasetsart 50 4938 5847 5,393 23800 9,545 11,818 10,682 -

Rayong86-13 5,036 5,160 5,098 2,800 9,790 10,100 9,945 -

N-P,0s-K,0

(F)

16-0-16 4,629 5552 5,091 1,031 10,541 12,849 11,695

16-4-16 4850 5,363 5,107 1,174 10,951] 12,234] 11,593] D

16-8-16 5,495 5889 5,692 1,303 12,435j| 13,420 12,928— 1,034

16-16-16 4975 5210 5,093 1,594 10,843 D 11,431D 11,137D D

D is dominated treatment.

The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

2013/2014 - 2014/2015 cassava price 2.50 baht/ks.
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Table 100 Potassium response to Fresh yield and Starch contend of Cassava varieties on
Loamy sand Ban Bueng Series, Maung District, Rayong Province in rainy season

2013/2014-2014/2015

Treatments Yield Yield 2014 Average Starch Starch 2014 Average
2013 (Kg/rai) (Kg/rai) 2013 (%) (%)
(Kg/rai) (%)
Kasetsart 50 5,165 5,316 5,240 26.0 B 255 25.78B
Rayong86-13 5,293 4,878 5,085 29.8 A 27.5 28.6 A
F-test NS NS NS ** NS *x
CV. (%) 11.90 2.60 11.51 7.30 5.50 7.90
N-P,05s-K,0
(F)
16-8-0 4,491 b 4,278 d 4,384 ¢ 27.4 255 26.4
16-8-8 5,086 ab 4,938 ¢ 5012 b 27.7 26.8 27.2
16-8-16 5,495 a 5889a  5,692a 28.2 26.9 27.5
16-8-24 5,842 a 5,283 b 5,562 a 28.4 26.7 27.5
Average 5,548 5,097 5,163 27.9 26.5 27.1
F-test * * *x NS NS NS
CV.(%) 11.20 8.80 11.40 4.70 3.2 4.20
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), ** : Significant at 1 % level of probability, ns: not significant

Table 101 Potassium response to Starch yield of Cassava varieties on on Loamy sand

BanBueng Series, Maung District, Rayong Province in rainy season 2013/2014-2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,346 B 1,358 1,352 B 0.64 0.65B 0.64B

Rayong86-13 1,580 A 1,351 1,465 A 0.68 071 A  0.69A

F-test *x NS * NS *x **

CV. (%) 16.60 5.10 17.48 11.80 3.0 791
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N-P,05-K,0 (F)

16-8-0 1,232 ¢ 1,090 d 1,161 c 0.64 0.69 0.66
16-8-8 1,410 bc 1,328 ¢ 1,369 b 0.68 0.70 0.69
16-8-16 1,549 ab 1,582 a 1,565 a 0.67 0.67 0.67
16-8-24 1,662 a 1,419 b 1,540 a 0.65 0.68 0.66
Average 1,463 1,354 1,409 0.66 0.68 0.67
F-test xx * xx NS NS NS
CV. (%) 12.00 11.40 13.40 6.50 4.0 5.40
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5 % level of probability

using Duncan Multiple Range Test (DMRT), ** : Significant at 1 % level of probability, ns: not significant

Table 102 Analysis of marginal rate of return of cassava production under different Potassium

managements on on Loamy sand Ban Bueng Series, Maung District, Rayong

Province in rainy season 2013/2014-2014/2015

Treatments Yield  Yield  Averag Total  Benefit Benefit Average  MRR

2013 2014 e Cost 2013 2014 (Baht/rai) (%)
(Kg./rai) (Kg./rai) (Keg/rai) (Baht/rai)  (Baht/rai)

Varieties

Kasetsart 50 5,165 5,316 5241 2,800 10,113 10,490 10,302 -

Rayong86-13 5,293 4,878 5,086 2,800 10,433 9,395 9,914 -

N-P,05-K,0

(F)

16-8-0 4,491 4,278 4,385 755 10,473] 9,940] 10,207]

16-8-8 5,086 4,938 5,012 1,039 11,676 11,306 11,491 452

16-8-16 5,495 5889 5,692 1,303 12,435] 13,420] 12,928] 544

16-8-24 5,842 5283 5563 1,567 13,0382 11,641 D 12,340 D D

D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/kg.
The fertilizer plant and the maintenance of 2,800 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg

0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg
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Table 103 Characteristics of Chou Buri soil series at Chon Buri Province before

planting Cassava in 2011/2012.

Soil depth le Organic matter  Available  Exchangeable K Textural
(cm) (soil: water 1:1) (%) P (mg/ke) (mg/ke) class
0-20 3.7 0.70 17 38 Loamy sand
20-50 3.4 0.62 6 24 Loamy sand

" peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)

! Schollenberger and Simon (1945) ° Hydrometer method

Table 104 Yield and yield components of Cassava varieties, on Chon Buri (Cb)

in rainy season 2011 - 2012.

Varieties (V) Yield Yield 2012 Average Height Height Average
2011 (Kg/rai) (Kg/rai) 2011 2012 (cm)
(Kg/rai) (cm) (cm)
Rayong 9 3,758 A 3,778 B 3,768 A 194 A 189 A 192 A
Rayong 11 2,660 B 4,090 A 3375B 166 B 179 B 173 B
CMR46-39-42 2,771 B 3,391 B 3,081B 1418B 173 B 157 B
F-test *x % *x % *x %
CV. (%) 16.6 12.3 10.2 7.2 9.1 6.7
N-P,05-K,O (F)
0-0-0 1,753 ¢ 3,181 fg 2,467f 132c 154 ¢ 143 d
0-8-16 2,269 f 3,161 fe 2,715e 143 c 178 b 161 c
8-8-16 2,582 ef 3779cde 3,181d 145c 178 b 162 ¢
16-8-16 3577 b 4179 abc 3878 ab 176 ab 183 ab 180 ab
24-8-16 4,203 a 4,368 ab 4,286 a 191a 190 ab 191 a
16-0-16 2,693 de 3,251 ef 2,972 de 179 ab 177 b 178 ab
16-16-16 3,323 bc 4,027 bcd 3,675 bc 167 Db 184 ab 176 b
16-8-0 3,005 cd 3,096 ¢ 3051d 175ab 182 ab 179 ab
16-8-8 3,256 bc 3,725 de 3,491 bc 183 ab 183 ab 183 ab
16-8-24 3,969 a 4,494 a 4232a 178 ab 194 a 186 ab
Average 3,063 3,753 3,408 167 180 174
F-test % % *x - *x -
CV. (%) 133 10.9 9.3 11.2 7.7 7.3

VxF ns ns ns ns ns ns
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Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), ** : Significant at

1% level of probability, ns: not significant

Table 105 Starch and Starch Yield of Cassava varieties, on Chon Buri (Cb)
in rainy season 2011 - 2012.

Varieties (V) Starch  Starch Average Starch Yield Starch Yield Average
2011 (%) 2012 (%) (%) 2011 (Kg/rai) 2012(Kg/rai) (Kg/rai)
Rayong 9 28.0 24.1 26.0 1,050 A 908 A 979 A
Rayong 11 28.0 23.3 25.7 744 B 945 A 845 B
CMR46-39-42 27.1 23.4 253 750 B 793 B 772 B
F-test NS NS NS ** ** **
CV. (%) 10.6 2.2 6.4 19.1 14.3 16.9
N-P,05-K,0 (F)
0-0-0 28.0 abc 24.3 26.2 494 ¢ 771d 633 e
0-8-16 27.4cd  24.1 258 620 f 764 de 692 d
8-8-16 27.4 bcd 24.2 258 713 ef 888 b 801 c
16-8-16 28.4 abc 24.3 26.4 1,015 bc 1,015 a 1,015 ab
24-8-16 267d 229 24.8 1,128 a 1,002 ab 1,065 a
16-0-16 27.4 bcd 23.0 25.2 739 e 811 c 775 ¢
16-16-16 27.2cd 230 25.1 910 cd 925 b 918 b
16-8-0 289a 235 26.2 868 d 732 e 800 ¢
16-8-8 28.6 ab 23.0 25.8 931 cd 857 bc 894 b
16-8-24 26.7d 235 25.1 1,059 ab 1,054 a 1,057 a
Average 27.7 23.6 25.6 848 882 865
F-test xx ns ns x* x* x*
CV. (%) 4.1 5.1 2.9 12.9 115 9.7
VXxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant
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Table 106 Analysis of marginal rate of return of cassava production under different

nutrient managements

in rainy season 2011/2012 - 2012/2013

Varieties Yield Yield Average Total cost Benefit  Benefit Average MRR
2011 2012 (Kg/rai) (Bath/rai) 2011 2012 (Bath/rai) (%)
(Kg/rai)  (Kg/rai) (Bath/rai) ~ (Bath/rai)

Rayong 9 3,758 A 3,778 B 3,768 2,805 5,087 5,128 5,108 -
Rayong 11 2,660 B 4,090 A 3,375 2,805 2,781 5,785 4,283 -
CMR46-39-42 2,771 B 3,391 B 3,081 2,805 3,014 4,315 3,665 -
N-P,04-K,0
16-8-0 3,005cd 3,09 ¢ 3,051 755 5,556 5,747 652
0-8-16 2,269 f 3,161 fg 2,715 944 3,821 5,693 757D
16-0-16 2,693 de 3,251 ef 2,972 1,031 4,624 6,364 ,494 D
16-8-8 3,256 bc 3,725 de 3,491 1,039 5,798 6,783 291 < 225
8-8-16 2582 ef 3779 cde 3,181 1,068 4,354 6,863 ,609 D
16-8-16 3577 b 4,179 abc 3,878 1,303 6,208 7,472 ,840 < 234
24-8-16 4,203 a 4,368 ab 4,286 1,551 1,275 7,621 ,448 B 245
16-8-24 3,969 a 4,494 a 4,232 1,567 6,769 7,871 , 320D
16-16-16 3,323 bc 4,027 bcd 3,675 1,594 5,385 6,863 6,124 D

D is dominated treatment. 2011-2012 cassava price 2.10 baht/ke.
The fertilizer plant and the maintenance of 2,805 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 107 Soil analysis before planting and Soil Profile on Mabbon Series in Rayong

Province in rainy season 2013/2014

Depth (cm) pH1 OM” (%) Available P’ Exchangeable K* Texture’
(mg/kg) (mg/kg)
UTM 47 P X 0739948 Y 1426412
0-20 a.9 0.89 10 16 Loamy sand
20-50 4.8 0.52 8 14 Loamy sand

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)

‘ Schollenberger and Simon (1945) ° Hydrometer method
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Table 108 Nitrogen response to Fresh yield and Starch contend of Cassava varieties on

Loamy sand soil Pluakdaeng District, Rayong Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013  Yield 2014 Average Starch 2013 Starch 2014  Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 5,383 4,168 4,776 24.1 B 2658 253 8B
Rayong86-13 5,449 3,684 4,567 289 A 29.6 A 293 A
F-test NS NS NS x* * x*
CV. (%) 15.00 16.15 12.80 7.20 4.27 5.3
N-P,0s-K,0 (F)
0-8-16 4521 b 3,047 b 3,784 c 255 27.9 26.7
8-8-16 4,791 b 3679b 4235b 27.0 27.9 27.5
16-8-16 5929 a 4409a 5169a 27.5 28.3 279
24-8-16 6,423 a 4569 a 5496 a 26.1 28.1 27.1
Average 5,416 3,926 4,672 26.5 28.1 27.3
F-test ** *x *x NS NS NS
CV. (%) 9.50 13.30 11.50 3.10 3.80 3.0
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 109 Nitrogen response to Starch yield of Cassava varieties on Loamy sand sail,

Pluakdaeng, Rayong Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,302 B 1,106 1,204 B 0.69 A 0.66 0.68

Rayong86-13 1,568 A 1,093 1,331 A 0.678B 0.64 0.66

F-test *x NS *x * NS NS

CV. (%) 10.30 14.38 9.84 2.90 6.34 5.26

N-P,05-K,0O (F)

0-8-16 1,155 b 842 c 999 c 0.73 a 0.69a 0.71a

8-8-16 1,278 b 1,018 b 1,148 b 0.71 a 0.68a 0.70a

16-8-16 1,629 a 1,247 a 1,438 a 065b 063ab 0.64b
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24-8-16 1,677 a 1,291 a 1,484 a 0.64 b 0.61b 063b
Average 1,435 1,100 1,268 0.68  0.65 0.67
F-test x% NS xx% x% % x%
CV. (%) 9.80 13.60 7.60 3.20 7.30 5.50
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 110 Analysis of marginal rate of return of cassava production under different Nitrogen
Managements on Loamy sand soil, Pluakdaeng District, Rayong Province

in rainy season 2013/2014-2014/2015

Treatments Yield Yield Average Total Benefit Benefit Average MRR
2013 2014 (Ke/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Ke./rai) (Baht/rai) (Baht/rai)

Varieties
Kasetsart 50 5,383 4,168 4,776 2,800 10,658 7,620 9,139 -
Rayong86-13 5,449 3,684 4,567 2,800 10,823 6,410 8,617 -

N-P,05-K,0
0-8-16 1,155b 3,047b 3,784 944 10358 6,673 8,516 -

8-8-16 1,278b 3,679b 4235 1068 10,909 8129 9,519 808
16-8-16 1,629a 4409a 5169 1303 13520 9,720 11,620 ) 894
24-8-16 1,677a 4569a 5496 1551 14506 9,871 12,189 | 229

D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 111 Phosphorus response to Fresh yield and Starch contend of Cassava varieties

on Loamy sand soil, Pluakdaeng District, Rayong Province in rainy season 2013/2014-2014/2015

Treatments Yield 2013  Yield 2014 Average Starch 2013 Starch 2014 Average

(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 5,931 4,029 4,980 258 B 26.6 B 26.2 B
Rayong86-13 5,994 4,322 5,158 29.1 A 30.1 A 29.6 A
F-test NS NS NS o o x

CV. (%) 11.90 14.13 11.20 8.10 6.19 8.70
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N-P,05-K,0 (F)

16-0-16 5,789 3633b 4,711 b 271.2 274 b 27.3
16-4-16 6,168 4,443 a2 5306 a 27.7 29.1 a 28.4
16-8-16 5,929 4,409a 5,169 a 275 28.3 ab 279
16-16-16 5,963 4,217 a 5,090 a 275 28.6 a 28.1
Average 5,963 4,176 5,069 27.5 284 279
F-test NS x> *x NS * NS
CV. (%) 9.10 10.10 12.90 4.40 3.10 6.20
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), ** : Significant at

1% level of probability, ns: not significant

Table 112 Phosphorus response to Starch yield of Cassava varieties on Loamy sand

soil, Pluakdaeng District , Rayong Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,536 B 1,077 1,307 b 0.64 0.65 0.65
Rayong86-13 1,742 A 1,296 1,519 a 0.64 0.61 0.63
F-test * NS * NS NS NS
CV. (%) 18.4 12.34 22.38 6.0 9.50 2.24
N-P,05-K,O (F)

16-0-16 1,581 1,001 b 1,291 b 0.64 0.64 0.64
16-4-16 1,708 1,292 a 1,500 a 0.65 0.64 0.65
16-8-16 1,629 1,247 a 1,438 a 0.65 0.64 0.65
16-16-16 1,637 1,207 a 1,422 a 0.63 0.62 0.63
Average 1,639 1,187 1,413 0.64 0.63 0.64
F-test NS *x * NS NS NS
CV. (%) 11.10 9.90 10.30 3.60 6.20 5.90
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant
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Table 113 Analysis of marginal rate of retur of cassava production under different Phosphorus
managements on Loamy sand soil, Pluakdaeng District, Rayong Province

in rainy season 2013/2014-2014/2015

Yield  Yield Benefit  Benefit
Average Total Average MRR
Varieties 2013 2014 2013 2014
(Kg/rai)  Cost (Baht/rai) (%)
(Kg./rai) (Kg./rai) (Baht/rai) (Baht/rai)
Kasetsart 50 5931 4,029 4,980 2,800 12,028 7,273 9,651 -
Rayong86-13 5,994 4,322 5,158 2,800 12,185 8,005 10,095 -
N-P205-K20
16-0-16 5,789 3,633 4,711 1,031 13,441 8,051 10,746 ] -
16-4-16 6,168 4,443 5306 1,174 14,246 9,934 12,090 942
16-8-16 5929 4,409 5,169 1,303 13,520 9,720 11,620 D
16-16-16 5,963 4,217 5,090 1,594 13,313 8,948 11,131 D

D is dominated treatment.

The fertilizer plant and the maintenance of 2,800 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg

0-0-60 fertilizer price 18.30 baht/kg

2013/2014 - 2014/2015 cassava price 2.50 baht/ke.

Table 114 Potassium response to Fresh yield and Starch contend of Cassava varieties

on Loamy sand soil, Pluakdaeng District, Rayong Province in rainy season

2013/2014-2014/2015

Varieties Yield2013  Yield 2014 Average Starch2013  Starch2014 Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Kasetsart 50 5,823 4,212 5,018 24.7B 26.7 25.78B
Rayong86-13 5,550 4,164 4,857 28.8 A 29.7 29.3 A
F-test NS NS NS *x NS *x
CV. (%) 11.50 16.40 11.20 6.90 6.99 6.80
N-P,05-K,0 (F)
16-8-0 5,277 3700b 4,489 b 255 26.5 b 26.0 c
16-8-8 5,630 4,218 ab 4,924 b 27.0 28.6 a 278 b
16-8-16 5,929 4,409 a 5,169 a 27.5 283 a 279b
16-8-24 5,907 44233 5/165a 27.1 29.4 a 28.3 a
Average 5,687 4,188 4,938 26.8 28.2 27.5
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F-test NS * * NS *x *
CV. (%) 7.40 10.00 10.70 5.00 3.60 4.80
VxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT
Table 115 Potassium response to Starch yield of Cassava varieties on Loamy sand sail,

Pluakdaeng District, Rayong Province in rainy season 2013/2014 — 2014/2015

Treatments Starch Yield Starch Yield  Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014

Kasetsart 50 1,440 B 1,130 1,285 B 0.68 0.64 0.66

Rayong86-13 1,602 A 1,236 1,419 A 0.65 0.64 0.65

F-test *x NS * NS NS NS

CV. (%) 15.30 17.90 13.60 8.70 5.84 2.30

N-P,05-K,0 (F)

16-8-0 1,336 ¢ 974 b 1,155 ¢ 0.67 0.68a  0.68
16-8-8 1,517 b 1,210 a 1,364 a 0.66 0.64ab  0.65
16-8-16 1,629 a 1,247 a 1,438 a 0.65 0.64 ab  0.65
16-8-24 1,603 a 1,300 a 1,452 a 0.66 0.61b 0.64
Average 1,521 1,183 1,352 0.66 0.64 0.65
F-test x xx xx NS xx NS
CV. (%) 9.8 11.0 10.80 2.50 5.83 4.80
VXxF NS NS NS NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability,

ns: not significant

Table 116 Analysis of marginal rate of return of cassava production under different Potassium
managements on Loamy sand soil, Pluakdaeng District, Rayong Province

in rainy season 2013/2014-2014/2015

Yield  Yield Benefit Benefit
Average Total Average
Varieties 2013 2014 2013 2014
(Kg/rai)  Cost (Baht/rai)
(Kg./rai) (Kg./rai) (Baht/rai)  (Baht/rai)

MRR
(%)

Kasetsart 50 5,823 4,212 5,018 2,800 11,758 7,730 9,744
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Rayong86-13 5550 4,164 4,857 2,800 11,075 7,610 9,343 -
N-P,05-K,0
16-8-0 5277 3700b 4,489 755 12,438 8,495 10,467 ] -
16-8-8 5630 4218at 4,924 1,039 13,036 9,506 11,271 3283
16-8-16 5929  4409a 5169 1303 13520 9,720 11,620 ]132
16-8-24 5907  4423a 5165 1,567 13,201 9,491 11,346 D

D is dominated treatment.  2013/2014 - 2014/2015 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 117 Soil analysis before planting on Chumping Soil Series in Khonkaen Province in

rainy season 2011/2012

Depth pH OM Avail. P Exch. K Exch.Ca Exch.Mg
(cm) (Soil: water 1:1) (%) (mg/ke) (mg/ke) (mg/ke) (mg/ke)
0-20 5.5 0.37 3.4 28 63.7 22.3
20-50 5.0 0.2 1.5 10.3 30.7 25.7

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 118 Fresh yield and Height of cassava grown on Chumpuang soil series under

different levels of fertilizer application at Khonkaen province during

2011/2012 and 2012/2013 cropping seasons.

Varieties Yield (kg/rai) Average Height (cm) Average
2011/2012 2012/2013  (kg/rai)  2011/2012 2012/2013  (cm)
Kasetsart 50 6,218 3,074 4,767 171 116 144
Rayong 11 5,805 2,642 4,206 170 105 138
F-test ns ns ns ns ns ns
CV (%) 13.25 52.96 35.00 51.74 19.06 37.80
N-P,0s-K,0
0-8-16 4,829 c 3,027 ab 3,873 bc 140 b 102 b 121 b
8-8-16 4,866 bc 2,603 ab 3,871 bc 139 b 105 ab 122 b


https://www.google.com/url?q=http://Exch.Ca&usd=2&usg=ALhdy29J4HSnPPSA28xBOSRgtxRv1XZzAw
https://www.google.com/url?q=http://Exch.Mg&usd=2&usg=ALhdy2-vf9xWMKpgXtRhD_7U5TiOaGZ1gg
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16-8-16 6,581 a 2,680 ab 5,053 a 193 a 115 ab 154 a
24-8-16 6,594 a 2,910 ab 4,661 ab 184 a 118 a 151 a
16-0-16 4,891 bc 1,794 b 3,534 c 150 b 99 b 124 b
16-16-16 7,063 a  2985ab 4,982 a 193 a 109 ab 151 a
16-8-0 6,576 a 2,828 ab 4,725 ab 146 b 111 ab 129 b
16-8-8 6,430 a 3,757 a 4,786 ab 196 a 119 a 157 a
16-8-24 6,275 ab 3,139 ab 4,891 ab 193 a 119 a 156 a
Average 6,012 2,858 4,486 170 111 141
F-test * % % % % %

CV (%) 15.87 37.02 16.42 14.64 12.29 11.93

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns:

not significant

Table 119 Starch content of cassava grown on Chumpuang soil series under different
levels of fertilizer application at Khonkaen province during 2011/2012 and
2012/2013 cropping seasons.

Varieties Starch content (%) Average (%)
2011/2012 2012/2013

Kasetsart 50 30.3 23.8 28.9

Rayong 11 30.5 19.7 27.5

F-Test ns ns ns

CV (%) 11.32 42.73 28.56

N-P,05-K,O (F)

0-8-16 29.4 219 257
8-8-16 30.1 20.9 255
16-8-16 315 22.6 27.1
24-8-16 31.0 23.4 21.2
16-0-16 30.3 22.0 26.2
16-16-16 30.7 21.2 259
16-8-0 30.1 22.2 26.2

16-8-8 29.7 20.6 25.2
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16-8-24 30.5 21.2 25.8
Average 30.4 21.8 26.1
F-test ns ns ns

CV (%) 4.97 10.55 5.50

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 120 Starch yield of cassava grown on Chumpuang soil series under different
levels of fertilizer application at Khonkaen province during 2011/2012 and
2012/2013 cropping seasons.

Varieties Starch vyield (kg/rai) Average (kg/rai)
2011/2012 2012/2013
Kasetsart 50 1,887 732 1,379
Rayong 11 1,772 522 1,159
F-Test ns ns ns
CV (%) 16.32 35.78 53.10
N-P,05-K,O (F)
0-8-16 1,225 ¢ 547 941 ¢
8-8-16 1,669 bc 545 1,162 bc
16-8-16 2,258 a 671 1,584 a
24-8-16 1,942 ab 718 1,294 ab
16-0-16 1,655 bc 588 1,157 bc
16-16-16 2,017 ab 542 1,273 b
16-8-0 1,833 ab 634 1,266 b
16-8-8 1,893 ab 683 1,357 ab
16-8-24 2,010 ab 670 1,368 ab
Average 1,834 622 1,267
F-test * ns *
CV (%) 16.51 36.64 16.37

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 121 Soil analysis before planting 2012/2013 on Khlong Chak (Kc)

in King Amphoe Khao Chamao district, Rayong Province

Depth (cm) le oM’ (%) Available P’ Exchangeable < Texture”

(mg/kg) (mg/kg)
0-20 4.9 1.75 17.0 36.0 Sandy loam
20 - 40 a.7 1.39 10.0 24.0 Sandy loam

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945 ° Hydrometer method

Table 122 Chemical fertilizer response to Fresh yield of Cassava 3 varieties on

Khlong Chak (Kc) shallow soil Rayong Province in rainy season 2012

Varieties (V)
N-P,0s-K,0O Ke/rai (F) Average
Rayong 9 Rayong 11 CMR 42-44-98

0-0-0 3158 ¢ 3873 e 3889 b 3640 d

Nitrogen (Kg/rai)

0-8-16 4349 ab 4555 cde 3982 b 4295 ¢
8-8-16 5301 a 5428 abc 5396 a 5375 a
16-8-16 4444 ab 5460 abc 5111 a 5005 ab
24-8-16 4984 ab 5619 ab 5817 a 5473 a

Phosphorus (Kg/rai)

16-0-16 4865 ab 5682 ab 5254 a 5267 a
16-8-16 4444 ab 5460 abc 5111 a 5005 ab
16-16-16 4777 ab 5270 abc 5793 a 5280 a

Potassium (Kg/rai)

16-8-0 4245 b 4365 de 5389 a 4669 bc
16-8-8 4460 ab 4825 bcd 3968 b 4418 c
16-8-16 4444 ab 5460 abc 5111 a 5005 ab
16-8-24 4658 ab 5873 a 5262 a 5264 a
Average 4525 ¢ 5095 a 4986b 4869

V.V =11% CV.(F)=103% V=", (F=*,VxF=ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant
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Table 123 Chemical fertilizer response to Starch content of Cassava 3 varieties on

Khlong Chak (Kc) shallow soil Rayong Province in rainy season 2012

N-P,05-K,O Kg/rai Varieties (V)

Average
(F) Rayong 9 Rayong 11 CMR 42-44-98
0-0-0 23.8 a 26.7 a 20.7 bc 23.7
Nitrogen (Kg/rai)
0-8-16 22.5 a 26.1 a 22.4 ab 23.7
8-8-16 23.8 a 27.6 a 21.7b 24.4
16-8-16 24.6 a 273 a 211 b 24.4
24-8-16 24.4 3 25.7 a 20.0 bc 23.4
Phosphorus (Kg/rai)
16-0-16 23.1a 26.4 a 250 a 24.9
16-8-16 24.6 a 273 a 211 b 24.4
16-16-16 24.5 a 27.2 a 20.8 bc 24.2
Potassium (Kg/rai)
16-8-0 24.6 a 26.4 a 17.8 c 22.9
16-8-8 24.5 a 266 Ta 20.0 bc 24.0
16-8-16 24.6 a 273 a 211 b 24.4
16-8-24 23.5a 26.7 a 22.7 ab 24.3

Average 240 b 26.7 a 212 ¢

V.\V)=72% CV.(F)=72% V=" F=% VxF=*

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant
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Khlong Chak (Kc) shallow soil Rayong Province in rainy season 2011
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N-P,05-K,0 Ke/rai

Varieties (V)

Average
(F) Rayong 9 Rayong 11 CMR 42-44-98
0-0-0 750c 1035d 806a 863c
Nitrogen (Kg/rai)
0-8-16 977b 1189cd 1045a 1070b
8-8-16 1259a 1498ab 1107a 1309a
16-8-16 1094ab 1492ab 1086a 1224a
24-8-16 1216ab 1436ab 1163a 1272a
Phosphorus (Kg/rai)
16-0-16 1130ab 1500ab 11443 1258a
16-8-16 1094ab 1492ab 1086a 1224a
16-16-16 1173ab 1440ab 1208a 1274a
Potassium (Kg/rai)
16-8-0 1048ab 1150cd 957ab 1052b
16-8-8 1137ab 1282bc 797b 1072b
16-8-16 1094ab 1492ab 1086a 1224a
16-8-24 1092ab 1570a 1193a 1285a
Average 1087b 1359a 1057c 1168

CV.(V\)=9.6% CV.(F)=115% V=

*OF=" VxF=ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: not significant
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Table 125 Analysis of marginal rate of retumn of cassava production under different Fertilizer
managements on Khlong Chak (Kc) shallow soil,, Rayong Province

in rainy season 2011/2012

Total cost income Benefit MRR
Varieties (v)
(Baht/rai) (Baht/rai) (Baht/rai) (%)

Rayong 9 2,805 9,503 6,698 -

Rayong 11 2,805 10,700 7,895 -

CMR 42-44-98 2,805 10,618 7,813 -
N-P,0s-K,O (F)

0-0-0 0 7,645 7,645 -
Nitrogen (Kg/rai)

0-8-16 944 9,512 8,565 -

8-8-16 1,068 11,289 10,221 1331

16-8-16 1,303 10,511 9,208 D

24-8-16 1,551 11,494 9,943 296
Phosphorus (Kg/rai)

16-0-16 1,031 11,061 10,030 -

16-8-16 1,303 10,511 9,208 D

16-16-16 1,594 11,089 9,495 99
Potassium (Kg/rai)

16-8-0 755 9,806 9,051 -

16-8-8 1,039 9,277 8,238 D

16-8-16 1,303 10,511 9,208 D

16-8-24 1,567 11,056 9,489 107

D is dominated treatment.  2011/2012 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg ~ 0-0-60 fertilizer price 18.30 baht/kg
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Table 126 Soil analysis before planting on Kabin Buri (Kb) 2012-2013 Prachinburi Province

Depth (cm) le OM (%)  Avai. P’ (mg/kg)  Exch. Kq(mg/kg) Texture’

Kabin Buri 2011
0-30 5.9 0.85 11 16 Loamy sand

Kabin Buri 2012
0-20 5.0 0.97 6 24 Loamy sand
20-50 5.1 1.03 5 24 Loamy sand

"Peech (1965) 2WaLkLey and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 127 Yield and yield components of cassava 3 varieties on Kabin Buri (Kb)

Prachinburi Province inrainy season 2011/2012

Varieties (V) Yield Heigh Strach Strach yield HI
(Kg/rai) (cm) (%) (Kg/rai)

Rayong 9 3,148 223 154 517 0.55

Rayong 11 2,729 206 23.1 617 0.56

Kasetsart 50 4,039 196 12.2 492 0.53

F-test ns ns * ns ns

CV. (%) 24.5 20.2 22.3 49.4 104

N-P,05-K,0 (F)

0-0-0 2,434 193 ¢ 15.5 368 b 0.54
0-8-16 2,381 186 ¢ 154 333 d 0.55
8-8-16 3,558 207 bc 17.2 608 bc 0.55
16-8-16 3,075 208 bc 17.4 487 bcd 0.55
24-8-16 4,204 224 ab 16.9 655 ab 0.55
16-0-16 3,166 206 bc 16.7 513 bcd 0.55
16-16-16 4,351 234 a 19.2 825 a 0.55
16-8-0 3,981 224 ab 17.1 671 ab 0.56
16-8-8 2,769 192 ¢ 16.4 431 cd 0.54
16-8-24 3,134 210 bc 16.9 528 bcd 0.54

Mean 3,305 189 16.9 542 0.55
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F-test ** *x ns ** ns
CV. (%) 20.5 11.0 15.2 33.7 9.0
VxF * ns * ns ns

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT),

Table 128 Yield and yield components of cassava 3 varieties on Kabin Buri (Kb)

Prachinburi Province in rainy season 2012/2013

Varieties (V) Yield Heigh Strach Strach yield HI
(Kg/rai) (cm) (%) (Kg/rai)

Rayong 9 2,722 228 23.5b 650 0.55

Rayong 11 2,765 211 27.6a 766 0.51

Kasetsart 50 2,931 211 17.8c 527 0.60

F-test ns * * ns ns

CV. (%) 174 2.73 11.5 30.2 1.1

N-P,05-K,0 (F)

0-0-0 1,300 ¢ 158 21.0 282 b 0.53 bc
0-8-16 2,442 b 181 23.9 585 a 0.61a
8-8-16 2,744 ab 209 24.1 659 a 0.58 ab
16-8-16 2,975 ab 230 23.0 671 a 0.53 bc
24-8-16 3,218 ab 257 22.8 736 a 0.50 c
16-0-16 3,136 ab 232 23.6 742 a 0.54 bc
16-16-16 2,988 ab 226 22.8 689 a 0.55 bc
16-8-0 2,836 ab 207 22.3 642 a 0.57 ab
16-8-8 2,944 ab 215 22.7 661 a 0.56 ab
16-8-24 3,478 a 253 23.2 810 a 0.53 bc
Averange 2,806 217 23.0 648 0.55
F-test *x *x . *x *
CV. (%) 20.8 7.1 10.0 27.6 8.0
VxF ns x ns ns ns

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 129 Chemical fertilizer response to Fresh Yield of cassava 3 varieties on

Kabin Buri (Kb) Prachinburi Province in rainy season harvest 2011/2012

Fertilizer (F) Varieties (V)

Mean
N-P,0s5-K,0 Kg./rai. Rayong 9 Rayong 11 Kasetsart 50
0-0-0 1,543 j 2,406 g¢-j 3,352 b-h 2,434
0-8-16 2,241 hij 1,873 ij 3,029 c-i 2,381
8-8-16 4,044 abc 2,654 e-j 3,975 a-d 3,558
16-8-16 3,130 c-i 2,565 f-j 3,740 a-f 3,075
24-8-16 3,708 a-f 3,346 b-h 4,559 ab 4,204
16-0-16 2,318 ghij 2,660 e-j 4,521 ab 3,166
16-16-16 4,724 a 3,581 a-g 4,749 a 4,351
16-8-0 4,787 a 3,143 c-i 4,013 abc 3,981
16-8-8 2,162 hij 2,578 f- 3,568 a-g 2,769
16-8-24 2,819 ¢ 2,698 d-j 3,886 a-e 3,134
Averange 3,148 2,129 4,039 3,305

CV. (@) =245% CV.(b)=205% V=NSF=* VxF=*

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 130 Analysis of marginal rate of retum of cassava production under different Fertilizer
managements on Kabin Buri (Kb) shallow soil, Prachinburi Province

in rainy season 2011/2012

Varieties Yield Yield Mean Total cost Benefit Benefit Mean MRR

2011 2012 (Kg/rai) (Bath/rai) 2011 2012 (Bath/rai) (%)
(Kg/rai)  (Kg/rai) (Bath/rai)  (Bath/rai)
Rayong 9 3,148 2,122 2,935 2,805 3,806 2,911 3,359
Rayong 11 2,729 2,765 2,747 2,805 2,926 3,002 2,964

Kasetsartb0 4,039 2,931 3,485 2,805 56177 3,350 4,514
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N-P,05-K,0
16-8-0
0-8-16
16-0-16
16-8-8
8-8-16
16-8-16
24-8-16
16-8-24
16-16-16

3,981
2,381
3,166
2,769
3,558
3,075
4,204
3,134
4,351

2,836 ab
2,442 b

3,136 ab
2,944 ab
2,744 ab
2,975 ab
3,218 ab
3,478 a

2,988 ab

3,404
2,412
3,151
2,857
3,151
3,025
3,711
3,306
3,670

755
944
1,031
1,039
1,068
1,303
1,551
1,567
1,594

7,605
4,056 D
5618 D
6,432 D
6,404 D

5,155D
1,277
5014 D
7,543 D

5,201
4,184 D
5,555 <
5,143 D
4,694 D
4,944 D
5,339 D

5739 /
4,681 D

6,393

4,121 D
5578 D
4,961 D
5,549 D
5,050 D
6,242 D
5,376 D
6,113 D

D is dominated treatment.

2011-2012 cassava price 2.10 baht/ks.

The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

Table 131 Soil analysis before planting on Phon Phisai (Pp) Prachinburi Province 2013

Depth le oM’ (%)  Avai. P’ Exch. K' Texture”
(cm) (mg/kg) (mg/kg)

0-20 4.82 0.53 68 Loamy sand
20-50 5.61 1.10 55 Loamy sand

"Peech (1965) 2Walkley and Black (1934) Bray and Kurtz (1945)

‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 132 Nitrogen response to Fresh Yield of cassava 2 varieties on Phon Phisai (Pp)

Prachinburi Province in rainy season 2014/2015

N—on5‘Kzo/rai (B)

Varieties (A)

Average ®)

Rayong86-13 (al)

Kasetsart 50 (a2)

0-8-16
8-8-16
16-8 16
24-8-16

2,633
2,645
4,378
4,078

3,361
3,500
4,272
5,317

2,997 b
3,072 b
4,325 a
4,697 a
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Average 3,433 4,112 3,773

A=NS, B=* AxB =NS CV(@) =385% CV(b)=230%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 133 Nitrogen response to % Starch of cassava 2 varieties on Phon Phisai (Pp)

Prachinburi Province in rainy season 2014/2015

N-P,0s-K,O/rai (B) Varieties (A) Average ®)
Rayong86-13 (al) Kasetsart 50 (a2)

0-8-16 21.2 18.7 20.0

8-8-16 20.2 16.4 18.3

16-8 16 20.8 18.9 19.9

24-8-16 20.8 19.3 20.1

Average 20.8 18.3 19.5

A=NS, B=NS,AxB =NS (CV(@)=132% CV(b)=10.8%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 134 Nitrogen response to Starch Yield of cassava 2 varieties on Phon Phisai

(Pp) Prachinburi Province 12 month rainy season harvest 2014/2015

N-P,0s-K,O/rai (B) Varieties (A) Average ®)
Rayong86-13 (al) Kasetsart 50 (a2)

0-8-16 561 629 595 b

8-8-16 518 567 543 b

16-8 16 910 815 863 a

24-8-16 865 1,028 947 a

Average 714 760 737

A=NS, B=* AxB =NS V(@) =498% CV(b)=257%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)



118

Table 135 Analysis of marginal rate of retumn of cassava production under different Fertilizer
managements on Phon Phisai shallow soil, Prachinburi Province

in rainy season 2014/2015

Varieties (V) Yield  Total cost  Income Benefit MRR
(Kg./rai)  (Bath/rai)  (Bath/rai)  (Bath/rai) (%)
Kasetsart 50 4,113 2,800 10,283 7,483 -
Rayong86-13 3,433 2,800 8,583 5,783 -
N-P,0s-K,0 (F)
0-8-16 2,997 944 7,493 6,548 -
8-8-16 3,072 1,068 7,680 6,612 51
16-8-16 4,325 1,303 10,813 9,510 1235
24-8-16 4,697 1,551 11,743 10,191 274

D is dominated treatment. 2014/2015 cassava price 2.50 baht/kg.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 136 Phosporus response to Fresh Yield of cassava 2 varieties on Phon Phisai (Pp)

Prachinburi Province 12 month rainy season harvest 2014/2015

N-P,05-K,0O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)

16-0-16 3,822 4,289 4,056

16-4-16 4,272 4,317 4,294

16-8 16 4,378 4,272 4,325

16-16-16 3,628 4,683 4,156

Average 4,025 4,390 4,208

A=NS, B=NS,AxB =NS CV(@)=236% CV(b)=242%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 137 Phosporus response to % Starch of cassava 2 varieties on

Phon Phisai (Pp) Province 12 month rainy season harvest 2014/2015

N-P,0s-K,O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)

16-0-16 19.4 15.5 175Db

16-4-16 21.9 19.9 20.9 a

16-8 16 20.8 18.9 199 a

16-16-16 23.2 16.7 214 a

Average 213 18.5 19.9

A=NS, B=* AxB =NS V@ =11.6% CV(b)=65%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 138 Phosporus response to Starch Yield of cassava 2 varieties on Phon Phisai

(Pp) Prachinburi Province 12 month rainy season harvest 2014/2015

N-P,0s-K,0O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)

16-0-16 740 795 768

16-4-16 933 872 902

16-8 16 910 815 863

16-16-16 862 942 902

Average 861 856 859

A=NS, B=NS,AxB =NS (CV(a)=232% CV(b)=29.6%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
Table 139 Analysis of marginal rate of retum of cassava production under different Fertilizer
managements on Phon Phisai shallow soil, Prachinburi Province

in rainy season 2014/2015

Yield Total cost  Income Benefit MRR
Varieties (V)
(Kg./rai) ~ (Bath/rai)  (Bath/rai)  (Bath/rai) (%)
Kasetsart 50 4,390 2,800 10,975 8,175 -

Rayong86- 13 4,025 2,800 10,063 7,263 -
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N-P,05-K,0 (F)

16-0-16 4,056 1,031 10,140 9,109 -
16-4-16 4,294 1,174 10,735 9,561 316
16-8-16 4,325 1,303 10,813 9,510 147
16-16-16 4,156 1,594 10,390 8,796 D

D is dominated treatment.  2014/2015 cassava price 2.50 baht/ke.
The fertilizer plant and the maintenance of 2,800 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 140 Potassium response to Fresh Yield of cassava 2 varieties on Phon Phisai (Pp)

Prachinburi Province in rainy season 2014/2015

N-P,0s-K,0O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)

16-8-0 3,830 2,583 3,207 b

16-8-8 2,805 3,583 3,194 b

16-8 16 4,378 4,272 4,325 ab

16-8-24 4,811 4,117 4,463 a

Average (A) 3,965 3,639 3,798

A=NS, B=*%AxB =NS CV(a)=355% CV(b)=228%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 141 Potassium response to % Starch of cassava 2 varieties on

Phon Phisai (Pp) Prachinburi Province in rainy season 2014/2015

N-P,0s-K,0O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)

16-8-0 19.0 16.9 17.9

16-8-8 22.7 19.6 21.2

16-8 16 20.8 18.9 19.9

16-8-24 20.9 18.6 19.7




121

Average 20.8 18.5 19.7

A=NS, B=NS,AxB =NS V@=91% CV(b)=112%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 142 Potassium response to Starch Yield of cassava 2 varieties on

Phon Phisai (Pp) Prachinburi Province 12 month rainy season harvest

2014/2015
N-P,05-K,0O/rai (B) Varieties (A) Average (B)1
Rayong86-13 (al) Kasetsart 50 (a2)
16-8-0 734 424 579
16-8-8 638 705 672
16-8 16 910 815 863
16-8-24 1,013 757 885
Average 824 676 790

A=NS, B=NS,AxB =NS CV()=332% CV(b)=284%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 143 Analysis of marginal rate of retumn of cassava production under different Fertilizer
managements on Phon Phisai shallow soil, Prachinburi Province

in rainy season 2014/2015

Varieties (V) Yield Total cost  Income Benefit MRR
(Kg./rai)  (Bath/rai)  (Bath/rai)  (Bath/rai) (%)
Kasetsart 50 3,639 2,800 9,098 6,298 -
Rayong86- 13 3,965 2,800 9,913 7,113 -
N-P,05-K,0 (F)
16-8-0 3,207 755 8,018 7,263 -
16-8-8 3,194 1,039 7,958 6,946 D
16-8-16 4,325 1,303 10,813 9,510 971

16-8-24 4,463 1,567 11,158 9,591 D
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D is dominated treatment. ~ 2014/2015 cassava price 2.50 baht/kg.
The fertilizer plant and the maintenance of 2,800 baht/rai.
46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 144 Soil analysis before planting on Wang Saphung Soil Series in Loei Province

in rainy season 2011/2012

Depth pH OM (%) Avail. P Exch. K Exch.Ca Exch.Mg
(cm) (Soit:water 1:1) (mg/ke) (mg/ke) (mg/ke) (mg/kg)
0-20 6 1.89 1.2 176 2471 287
20-50 5.3 1.47 0.41 102 2319 248

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
! Schollenberger and Simon (1945)

Table 145 Fertilizer response to Fresh yield and Height of Cassava varieties on Wang

Saphung Soil Series in Loei Province rainy season 2011/2012-2012/2013

Varieties Yield (Kg/rai) Average Height (cm.) Average
2011 2012 (Kg/ra) 2011 2012 (crn.)
Kasetsart 50 1,719 4474 3,593 265 244 254
Rayong 11 1,665 4078 3250 262 217 240
F-test ns ns ns ns ns ns
CV (%) 4.62 1810  25.89 16.34 35.27 25.02
N-P,05-K,0
0-8-16 1254% 4264 3343 229 © 191 ¢ 210 °
8-8-16 2463 4306 30488 228 199 213 ©
16-8-16 968 ° 4021 3006 277 245 261 °
24-8-16 1,705 4,081 3,262 319 279 ° 299 °
16-0-16 1912 4481 3621 273 248 ° 260 °
16-16-16 1,898 ° 4721 3881 282 ° 240 ° 261 °
16-8-0 1,899 4187 3426 279 ° 244" 261 "
16-8-8 96 ° 3963 3035 284 ° 243 ° 264 "


https://www.google.com/url?q=http://Exch.Ca&usd=2&usg=ALhdy29J4HSnPPSA28xBOSRgtxRv1XZzAw
https://www.google.com/url?q=http://Exch.Mg&usd=2&usg=ALhdy2-vf9xWMKpgXtRhD_7U5TiOaGZ1gg
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16-8-4 1860°° 4056 3323 274 ° 237 256 "
4-8-16 1950°° 3950 3288 220 € 214 219 ©
16-4-16 1933 4,659 3771 270 ° 239 " 257 °
0-0-0 1495%° 4622 3613 220 189 ° 204 ©
Average 1692 4276 3421 263 231 247
F-test * ns ns * * *

CV(%) 5027 2390 2582 9.19 9.40 7.23

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 146 Fertilizer response to Starch contend of Cassava varieties on Wang Saphung

Soil Series in Loei Province rainy season 2011/2012-2012/2013

Varieties Starch contend (%) Average (%)
2011 2012
Kasetsart 50 21.3 30.6 28.6
Rayong 11 27.5 30.8 28.9
F-Test ns ns ns
CV (%) 2.3 1.99 1.92
N-P,05-K,0
0-8-16 26.0 ™ 30.4 28.1 %
8-8-16 28.1° 315" 29.6°
16-8-16 275 % 30.8 " 28.8 "
24-8-16 251 ° 311" 275 °
16-0-16 283" 30.6 " 289 ™
16-16-16 28.8° 30.6 " 29.3°
16-8-0 275 % 302 ° 28.8 "
16-8-8 26.8 " 30.8 " 285"
16-8-4 28.5° 30.3 ° 29.0 ™
4-8-16 27.0 % 31.0 " 29.0 %
16-4-16 278" 30.4 ™ 28.8 "
0-0-0 27.4 % 30.6 " 28.7 %
Average 27.45 30.75 28.7
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F-test * * *

CV(%) 7.37 2.64 5.25

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 147 Fertilizer response to Starch yield of Cassava varieties on Wang Saphung

Soil Series in Loei Province rainy season 2011/2012-2012/2013

Varieties Starch vyield (Kg/rai) Average (Kg/rai)
2011 2012
Kasetsart 50 1,825 854 662
Rayong 11 1,843 824 642
F-Test ns ns ns
CV (%) 39.08 25.78 27.17
N-P,05-K,0
0-8-16 328 ° 729 * 508 °
8-8-16 689 ° 1045 ° 867 "
16-8-16 267 ° 718 % 492 °
24-8-16 419 * 767 ™ 593 %
16-0-16 548 *° 916 * 732 %
16-16-16 544 *° 919 *° 731 %
16-8-0 517 % 861 ™ 689 *°
16-8-8 217 ° 657 ° a67 °
16-8-4 531 % gag *° 689 *°
4-8-16 530 ™ 827 ™ 679 =
16-4-16 534 % 943 *° 738 *°
0-0-0 a01 ° 837 619 *
Average 465 839 652
F-test * * *

CV(%) 52.64 22.97 31.55
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Table 148 Soil analysis before planting on Muak Lek Soil Series in Loei Province

in rainy season 2013/2014

Depth (cm) le OM” (%) Available P’ Exchangeable K*
(mg/kg) (mg/kg)
0-20 5.29 2.40 4.02 271.33
20-50 6.14 2.27 2,77 203.67

"Peech (1965) 2Watktey and Black (1934) “Bray and Kurtz (1945) 4Schollenberger and Simon (1945)

Taable 149 Nitrogen response to Fresh yield and Starch contend of Cassava varieties on

Muak Lek Soil Series Loei Province in rainy season 2013/2014-2014/2015

Vareties Yield 2013  Yield 2014 Average Starch 2013 Starch 2014 Average
(Kg/rai) (Kg/rai) (Kg/rai) (%) (%) (%)
Rayong86-13 4,520 4,207 4,364 26.4 28.4 27.4
Kasetsart 50 4,453 3,906 4,180 26.2 31.2 28.7
F-test ns ns ns ns ns ns
CV. (%) 18.18 20.5 25.36 11.22 16.28 19.35
N-P,05-K,O (F)
0-8-16 5,200 a 3,514 4,357 26.5 31.6 29.1
4-8-16 4,133 b 4,260 4,197 25.6 30.5 28.1
8-8-16 4,083 b 4,136 4,110 26.7 315 29.1
16-8-16 4,400 ab 4,290 4,345 25.7 23.9 24.8
24-8-16 4,617 ab 4,083 4,350 26.9 315 29.2
Rayong86-13
0-8-16 a767 3,543 4,155 27.0 31.0 29.0
4-8-16 4,733 4,420 a577 26.0 29.9 28.0
8-8-16 4,100 4,219 4,160 27.0 32.0 29.5
16-8-16 4,600 4,041 4,321 25.1 16.7 20.9
24-8-16 4,400 4,811 4,606 26.9 325 29.7

Kasetsart 50

0-8-16 5,633 3,484 4,559 26.0 323 29.2
4-8-16 3,533 4,100 3,817 25.2 31.0 28.1
8-8-16 4,067 4,053 4,060 26.4 31.0 28.7
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16-8-16 4,200 4,539 4,370 26.3 31.2 28.8
24-8-16 4,833 3,354 4,094 27.0 30.6 28.8
F-test ns ns ns

CV. (%) 17.22 12.21 35.21 5.67 19.85 8.57

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 150 Nitrogen response to Starch Yield and Harvest index of Cassava varieties on

Muak Lek Soil Series Loei Province in rainy season 2013/2014-2014/2015

Vareties Starch Yield Starch Yield Average HI HI Average
2013 (Kg/rai) 2014 (Kg/rai)  (Kg/rai) 2013 2014
Rayong86-13 1,100 1,207 1,154 0.49 0.6 0.55
Kasetsart 50 1,020 1,218 1,119 0.59 0.67 0.63
F-test ns ns ns ns ns ns
CV. (%) 23.54 14.65 32.21 10.45 15.68 14.87
N-P,05-K,0 (F)
0-8-16 1,220 1,112 1,166 0.65 a 0.75 a 0.67 a
4-8-16 940 1,297 1,119  0.51ab 0.7 ab 0.6 b
8-8-16 960 1,305 1,133 045b  0.625 bc 0.52 ¢
16-8-16 1,080 1,059 1,070 0.59ab  0.525d 0.57 bc
24-8-16 1,100 1,291 1,196 049b  0575cd 0.57 bc
Rayong86-13
0-8-16 1,160 1,097 1,129 0.70 0.75 0.7
4-8-16 1,040 1,321 1,181 0.40 0.65 0.55
8-8-16 1,070 1,353 1,212 0.45 0.6 0.5
16-8-16 1,190 703 947 0.45 0.5 0.5
24-8-16 1,050 1,560 1,305 0.45 0.5 0.5
Kasetsart 50
0-8-16 1,280 1,126 1,203 0.60 0.75 0.65
4-8-16 840 1,273 1,057 0.62 0.75 0.65
8-8-16 860 1,256 1,058 0.45 0.65 0.55
16-8-16 970 1,415 1,193 0.72 0.55 0.65
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24-8-16 1,150 1,021 1,086 0.52 0.65 0.65
F-test ns ns ns * * *
CV. (%) 25.67 19.68 34.74 12.54 15.36 25.68

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)

Table 151 Analysis of marginal rate of retumn of cassava production under different Nitrogen

managements on Muak Lek Soil Series Loei Province in rainy season

2013/2014-2014/2015

Treatments Yield 2014  Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)

Kasetsart 50 3,906 2,800 9,765 6,965

Rayong86-13 4,207 2,800 10,518 7,718

N-P,05-K,0

0-8-16 3,514 944 8,785 7,841 -

4-8-16 4,260 1,068 10,650 9,582 1,402

8-8-16 4,136 1,193 10,340 9,148 D

16-8-16 4,290 1,303 10,725 9,422 249

24-8-16 4,083 1,551 10,208 8,656 D

D is dominated treatment.

2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 152 Phosphorus response to Fresh yield and Starch contend of Cassava varieties

on Muak Lek Soil Series Loei Province in rainy season 2013/2014-2014/2015

Vareties Yield 2013 Yield 2014  Averag Starch Starch Average
(Kg/rai) (Kg/rai) e 2013 2014 (%)
(Kg/rai) (%) (%)
Rayong86-13 4,575 4,044 4,310 26.85 24.7 25.8

Kasetsart 50 4,250 3,923 4,087 25.90 31.4 28.7
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F-test ns ns ns ns ns ns
CV. (%) 13.52 15.32 17.36 1.33 a.27 9.65
N-P,05-K,0 (F)

16-0-16 4,600 4,006 4,303 26.45 24.2 253
16-4-16 4,067 3,562 3,815 26.95 32.0 29.5
16-8-16 5,233 4,290 4,762 26.38 23.9 25.1
16-16-16 4,400 4,077 4,239 25.73 322 29.0
Rayong86-13

16-0-16 4,067 4,290 4,179 27.60 17.7 22.7
16-4-16 4,400 4,065 4,233 27.60 32.3 30.0
16-8-16 4,600 4,042 4,321 27.10 16.7 219
16-16-16 5,233 3,781 4,507 26.35 324 29.4
Kasetsart 50

16-0-16 3,900 3,722 3,811 25.30 30.8 28.1
16-4-16 4,967 3,058 4,013 26.30 31.8 29.1
16-8-16 4,200 4,539 4,370 25.65 31.2 28.4
16-16-16 3,933 4,373 4,153 25.10 32.1 28.6
F-test ns ns ns ns ns ns
CV. (%) 21.15 15.33 25.65 4.68 40.09 24.37

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significan

Table 153 Phosphorus response to Starch Yield and Harvest index of Cassava

varieties on Muak Lek Soil Series Loei Province in rainy season

2013/2014-2014/2015

Vareties Starch Yield Starch Yield Averag HI HI Average
2013 (Kg/rai) 2014 e 2013 2014
(Kg/rai)  (Kg/rai)
Rayong86-13 1,230 980 1,105 0.42 0.50 0.47
Kasetsart 50 1,000 1,232 1,116 0.51 0.55 0.53
F-test ns ns ns ns ns ns
CV. (%) 9.83 6.27 11.28 12.68 14.98 14.38
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N-P,05-K,0 (F)

16-0-16 1,070 913 992 0.45 0.52 0.47
16-4-16 1,220 1,141 1,181 0.45 0.54 0.52
16-8-16 1,080 1,059 1,070 0.49 0.48 0.50
16-16-16 1,100 1,313 1,207 0.49 0.57 0.52

Rayong86-13

16-0-16 1,300 685 993 0.43 0.47 0.45
16-4-16 1,220 1,310 1,265 0.37 0.49 0.45
16-8-16 1,190 703 947 0.45 0.50 0.50
16-16-16 1,210 1,223 1,217 0.43 0.56 0.50

Kasetsart 50

16-0-16 840 1,141 991 0.46 0.57 0.50
16-4-16 1,220 971 1,096 0.52 0.60 0.60
16-8-16 970 1,415 1,193 0.52 0.45 0.50
16-16-16 990 1,402 1,196 0.55 0.58 0.55
F-test ns ns ns ns ns ns

CV. (%) 27.63 49.41 38.64 25.38 35.64 21.36

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 154 Analysis of marginal rate of return of cassava production under different
Phosphorus managements on Muak Lek Soil Series Loei Province

in rainy season 2013/2014-2014/2015

Vareties Yield 2014  Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)
Kasetsart 50 3,923 2,800 9,808 7,008 -
Rayong86-13 4,044 2,800 10,110 7,310 1.0308
N-P205-K20
16-0-16 4,006 1,031 10,015 8,984 -
16-4-16 3,562 1,174 8,905 7,731 D
16-8-16 4,290 1,303 10,725 9,422 1,311

16-16-16 4,077 1594 10,193 8,598 D
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D is dominated treatment. 2014-2015 cassava price 2.50 baht/ke.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 155 Potassium response to Fresh yield and Starch contend of Cassava varieties

on Muak Lek Soil Series Loei Province in rainy season2013/2014-2014/2015

Vareties Yield 2013 Yield 2014  Averag Starch Starch Average
(Kg/rai) (Kg/rai) e 2013 2014 (%)
(Kg/rai) (%) (%)
Rayong86-13 4,341 3,991 4,166 26.9 27.6 27.2
Kasetsart 50 4,525 3,902 4,214 259 30.6 28.3
F-test ns ns ns ns ns ns
CV. (%) 1352 14.11 12.36 11.2 21.73 34.36
N-P,05-K,0 (F)
16-8-0 4,125 3,733 3,929 26.5 30.3 28.4
16-8-8 4,967 4,302 4,635 27.0 30.8 28.9
16-8-16 4,242 3,461 3,852 26.4 315 28.9
16-8-24 4,400 4,290 4,345 25.7 239 24.8
Rayong86-13
16-8-0 4,300 a 3,686 3,993 27.6 30.9 29.3
16-8-8 4,433 ab 4,599 4,516 27.6 31.5 29.6
16-8-16 4,033 ab 3,639 3,836 27.1 315 29.3
16-8-24 4,600 ab 4,042 4,321 26.4 16.7 21.5

Kasetsart 50

16-8-0 3,950 b 3,781 3,866 253 29.7 27.5
16-8-8 5,500 a 4,006 4,753 26.3 30.1 28.2
16-8-16 4,450 ab 3,283 3,867 25.7 31.5 28.6
16-8-24 4,200 ab 4,539 4,370 25.1 31.2 28.2
F-test * ns ns ns ns ns

CV. (%) 21.15 13.03 25.36 4.68 23.57 19.87
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Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 156 Potassium response to Starch Yield and Harvest index of Cassava varieties
on Muak Lek Soil Series Loei Province in rainy season

2013/2014-2014/2015

Vareties Starch Yield Starch Yield Averag HI HI Average

2013 (Kg/rai) 2014 e 2013 2014

(Keg/rai) (Keg/rai)

Rayong86-13 1,150 1,109 1,130 0.48 0.54 0.51
Kasetsart 50 1,130 1,193 1,162 0.44 0.53 0.51
F-test ns ns ns ns ns ns
CV. (%) 15.48 36.11 3532 12.65 17.98 22.33
N-P,05-K,O (F)
16-8-0 1,160 1,131 1,146 0.49 0.52 bc 0.45
16-8-8 1,360 1,327 1,344 0.37 0.60 a 0.55
16-8-16 980 1,087 1,034 0.50 0.57 ab 0.55
16-8-24 1,080 1,059 1,070 0.49 0.48 c 0.50
Rayong86-13
16-8-0 1,260 1,139 1,200 0.42 0.52 ab 0.45
16-8-8 1,320 1,452 1,386 0.52 0.59 a 0.55
16-8-16 850 1,141 996 0.51 0.58 a 0.55
16-8-24 1,190 703 947 0.45 0.51 ab 0.50

Kasetsart 50

16-8-0 1,060 1,122 1,091 0.32 0.53 ab 0.45
16-8-8 1,400 1,203 1,302 0.45 0.61a 0.55
16-8-16 1,110 1,033 1,072 0.48 0.55 ab 0.55
16-8-24 970 1,415 1,193 0.52 0.46 b 0.50
F-test ns ns ns ns * ns

CV. (%) 24.88 28.84 32.36 25.36 28.64 29.87
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Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 157 Analysis of marginal rate of return of cassava production under different
Potassium managements on Muak Lek Soil Series Loei Province

in rainy season 2013/2014-2014/2015

Vareties Yield 2014  Total Cost income Benefit MRR
(Kg./rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
Kasetsart 50 5,332 2,800 13,330 10,530 -
Rayong86-13 4,809 2,800 12,023 9,223 0.9019
N-P205-K20
16-8-0 4,820 755 12,050 11,295 -
16-8-4 5,453 1,039 13,633 12,594 a57
16-8-8 6,312 1,303 15,780 14,477 714
16-8-16 6,397 1,567 15,993 14,426 D

D is dominated treatment. 2014-2015 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 158 Analysis of Takhli series (Tk) properties before planting Cassava 2011

Depth (cm) Bulk density le oM’ (%) Available Exchangeabl Texture’

(g./cm3.) p’ e k'
(mg/kg) (mg/kg)
0-20 1.66 8.15 1.02 nd 65.9 Clay loam
20-50 1.61 8.46 0.17 nd 7.8 Clay loam

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945 ° Hydrometer method
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Table 159 Chemical fertilizer response to Fresh Yield of cassava 2 varieties on
Takhli series (Tk), Nakhon sawan Field Crops Research Center

Nakhon sawan Province in rainy season 2011

N-P,05-K,O Kg/rai Vareties (V)

Average

Rayong 5 Rayong 11

Nitrogen (Kg/rai)
0-8-16 2,586 ab 3,677 a 3,132 a
8-8-16 3,480 ab 3,791 a 3,636 a
16-8-16 3,946 a 3,536 a 3,741 a
24-8-16 2,649 ab 3,129 a 3,189 a
Phosphorus (Kg/rai)
16-0-16 3,062 ab 3,839 a 3,450 a
16-8-16 3,946 ab 3,536 a 3,741 a
16-16-16 2,851 ab 4,723 a 3,787 a
Potassium (Kg/rai)
16-8-0 2,337 b 3,470 a 2,903 a
16-8-8 3,052 ab 3,582 a 3,317 a
16-8-16 3,946 ab 3,536 a 3,741 a
16-8-24 3,556 ab 4,136 a 3,846 a
Average 3,058 3,832 3,445

CV. (@) =228 % CV.(b) =23.6% V=NS,F=NS, VxF=NS

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 160 Chemical fertilizer response to % Starch of cassava 2 varieties on
Takhli series (Tk), Nakhon Sawan Field Crops Research Center,

Nakhon sawan Province in rainy season 2011

N-P,05-K,0O Kg/rai Vareties (V)

Average
Rayong 5 Rayong 11

Nitrogen (Kg/rai)
0-8-16 228 b 28.2 a 255 ¢
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8-8-16 239 ab 28.0 a 26.0 bc
16-8-16 252 a 274 a 26.3 abc
24-8-16 257 a 29.4 a 27.6 a
__Phosphorus (Kg/rai)
16-0-16 24.3 ab 28.2 a 26.3 abc
16-8-16 252 a 274 a 26.3 abc
16-16-16 24.1 ab 28.2 a 26.2 abc
Potassium (Kg/rai)
16-8-0 24.7 ab 284 a 26.6 abc
16-8-8 257 a 27.6 a 26.7 abc
16-8-16 252 a 274 a 26.2 abc
16-8-24 257 a 285 a 27.1 ab
Average 24.7 28.2 26.0

CV. (@) =75% CV.(b) = 4.2 % g (V) =* Jo (F) = NS, VxF =NS

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 161 Chemical fertilizer response to Starch Yield of cassava 2 varieties on

Takhli series (Tk), Nakhon Sawan Field Crops Research Center,

Nakhon sawan Province in rainy season 2011

N—onS—Kzo Kg/ra|

Vareties (V)

Average
Rayong 5 Rayong 11

Nitrogen (Kg/rai)
0-8-16 590 a 1,034 a 812 a
8-8-16 833 a 1,065 a 949 a
16-8-16 1,001 a 960 a 981 a
24-8-16 681 a 1,166 a 923 a
Phosphorus (Kg/rai)
16-0-16 744 3 1,085 a 914 a
16-8-16 1,001 a 960 a 981 a
16-16-16 690 a 1,329 a 1,009 a
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Potassium (Kg/rai)

16-8-0 574 a 977 a 776 a
16-8-8 788 a 997 a 893 a
16-8-16 1,001 a 960 a 981 a
16-8-24 911 a 1,179 a 1,045 a
Average 757 1,088 922

V. (@) =272% CV.(b)=24.1% V=*F=NS, VxF=NS

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 162 Analysis of marginal rate of retum of cassava production under different fertilizer
managements on Takhli series (Tk), Nakhon Sawan Field Crops Research

Center, Nakhon sawan Province in rainy season 2011

Total cost  Income Benefit Income  Revenue MRR
Vareties (Bath/rai) (Bath/rai) (Bath/rai) increase increase (%)

(Bath/rai) (Bath/rai)

Rayong 5 4,164 5,923 1,760 - - -
Rayong 11 4,478 7,733 3,255 1,495 315 475

N—onS—Kzo Kg/ra|
Nitrogen (Kg/rai)

0-8-16 3,998 6,257 2,258 - - -
8-8-16 4,294 7,203 2,908 650 296 220
16-8-16 4,537 7,436 2,899 - 243 -
24-8-16 4,530 5,944 1,415 - - -

Phosphorus (Kg/rai)

16-0-16 4,061 6,882 2,821
16-8-16 4,537 7,436 2,899 78 ar6 16
16-16-16 4,812 7,512 2,700 - - -

Potassium (Kg/rai)

16-8-0 3,708 5,830 2,121
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16-8-8 4,130 6,642 2,512 391 422
16-8-16 4,537 7,436 2,899 387 ao7
16-8-24 4,817 7,750 2,933 34 280

93
95
12

D is dominated treatment. 2011 cassava price 2.50 baht/ke.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg

Table 163 Chemical fertilizer response to Fresh Yield of cassava 3 varieties on

Alkaline soils farmers, Chai Badan District, Lopburi Province in rainy season 2011

N-P,0s-K,0 Ke/rai (F) Veriaties (V) Average
Rayong 72 Rayong 9 Rayong 11

0-0-0 3.2 3.4 3.1 3.2
0-8-8 3.5 3.5 33 34
0-16-16 3.4 a4 3.7 3.8
8-0-0 3.4 3.6 3.6 3.6
8-8-8 3.8 54 3.7 4.2
8- 16-16 4.1 37 33 3.7
16-0-0 4.1 3.8 3.3 38
16-8-8 4.0 3.8 33 37
16-16-16 4.3 3.6 3.5 38
Average 3.7 39 3.4

V(@) =188% CV(b)=126% V= NS ,F=NS, VxF = NS

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 164 Chemical fertilizer response to % Starch of cassava 3 varieties on
Alkaline soils farmers, Chai Badan District, Lopburi Province

in rainy season 2011

N-P,05-K,O Kg/rai (F) Veriaties (V) Average

Rayong 72 Rayong 9 Rayong 11
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0-0-0 24.8 26.2 30.0 27.0
0-8-8 24.8 24.9 31.5 27.1
0-16-16 224 24.2 313 26.0
8-0-0 24.4 21.3 31.0 25.6
8-8-8 24.3 234 29.2 25.6
8- 16-16 23.1 24.6 30.0 25.9
16-0-0 224 24.2 30.1 25.8
16-8-8 23.5 24.8 30.1 26.4
16-16-16 22.8 239 26.9 24.5
Average 236 b 24.1b 30.2 a

V@ =164% CV(b)=146% V= * F=NS ,VxF=NS

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant

Table 165 Chemical fertilizer response to Starch Yield of cassava 3 varieties on
Alkaline soils farmers, Chai Badan District, Lopburi Province

in rainy season 2011

N-P,05-K,O Kg/rai (F) Veriaties (V) Average
Rayong 72 Rayong 9 Rayong 11

0-0-0 805 896 939 880
0-8-8 850 850 1,038 913
0-16-16 764 1,017 1,153 978
8-0-0 827 800 1,127 918
8-8-8 636 1,245 1,087 989
8- 16-16 957 907 996 953
16-0-0 941 916 1,019 959
16-8-8 931 966 1,019 972
16-16-16 994 878 945 939
Average 856 b 942 b 1,036 a

CV(a) = 19.2 % V(b)=175% V=** F=NS ,VxF=NS

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5%

level of probability, ns: not significant
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Table 166 Analysis of marginal rate of retum of cassava production under different fertilizer

managements on Alkaline soils in rainy season 2011

Total cost Income Benefit Income Revenue
Veriaties (V) (Bath/rai) (Bath/rai)  (Bath/rai) increase increase
(Bath/rai) (Bath/rai)

Rayong 72 4,202 7,098 2,896 - -
Rayong 9 4,267 7,589 3,322 - -
Rayong 11 4,013 7,186 3,173 - -

N-P,05-K,0 (F)
0-0-0 2,786 6,384 3,598 - -
Nitrogen (Kg/rai)

0-8-8 4,003 6,778 2,775 - -
8-8-8 4,610 8,476 3,866 1,091 607
16-8-8 4,283 7,287 3,004 229 280

phosphorus (Kg/rai)

16-0-0 4,173 7,350 3,177 - -
16-8-8 4,283 7,287 3,004 - -
16-16-16 4,830 7,487 2,657 - -

Potassium (Kg/rai)

8-0-0 3,893 6,990 3,097 - -
16-8-8 4,283 7,287 3,004 - -
0-16-16 4,373 7,577 3,204 107 480
8-16-16 4,490 7,275 2,785 - -

D is dominated treatment. 2011 cassava price 2.50 baht/ks.

The fertilizer plant and the maintenance of 2,80 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg  18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/
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Table 167 Characteristic of Chok Chai soil series before planting cassava in 2011

Depth Texture”  Bulk density pHZ/ om” Available P¥ Exchangeable K’
(cm) (g/cm3) (1:1) (%) (mg/ke) (mg/ke)
0-20 Clay 1.28 4.5 1.60 10.0 a2

20-50 Clay 1.30 a4 1.50 6.7 33

Table 168 Nutrient management on height (cm) and yield (kg/rai) of cassava grown
on clayey soil, Chok Chai series, Nakhon Ratchasima Province

in rainy season 2011/12 - 2012/13.

Treatment Height 2011  Height 2012 Average Yield 2011 Yield 2012  Average
(cm) (cm) (cm) (kg/rai) (kg/rai (kg/rai)

Variety

Huay Bong 60 196 a 128 a 162 a 5,718 1,528 3,623

Rayong 11 155 b 106 b 131b 5,070 1,213 3,142

F-test * * * ns ns ns

CV. (%) 13.3 10.6 16.9 28.0 22.7 31.1

(kg N'P205'K20/rai)

0-8-16 146 ¢ 100 ¢ 123c¢  4,635cd 1,140 2,888 b
8-8-16 170 abc 112 abc 141 ab 5,275 bcd 1,243 3,259 ab
24-8-16 188 a 124 a 156 a 5980 ab 1,553 3,757 a
16-0-16 189 a 125 a 157a 5,632 abc 1,667 3,650 a
16-8-16 178 ab 120 ab 149 ab 5,556 a-d 1,322 3,439 ab
16-16-16 188 a 124 a 156 a 6,324 a 1,494 3,909 a
16-8-0 159 bc 107 bc 133 bc 4,552 d 1,298 2925 b
16-8-8 186 a 120 ab 153a 5,389 a-d 1,503 3,446 ab
16-8-24 176 ab 120 ab 148 ab 5,205 bcd 1,118 3,162 b
Average 175 117 146 5,394 1,371 3,383
F-test * *x *x * ns *x
CV.(%) 123 9.8 13.7 17.5 31.3 19.6

VxF ns ns ns * ns **
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Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability,

** . Significant at 1% level of probability, ns: not significant

Table 169 Nutrient management on starch content (%) and starch yield (kg/rai)
of cassava grown on clayey soil, Chok Chai series,

Nakhon Ratchasima Province in rainy season 2011/12-2012/13

Treatment Starch 2011  Starch 2012 Average Starch Yield  Starch Average
(%) (%) (%) 2011 Yield 2012 (kg/rai)
(kg/rai) (kg/rai

Variety

Huay Bong 60 255 18.8 22.2 1,457 295 876
Rayong 11 23.6 16.0 19.8 1,226 198 712
F-test ns * ns ns x ns
CV. (%) 23.3 9.2 22.7 36.9 33.6 a6.7
(kg N-P,05-K,0O/rai)

0-8-16 24.3 ab 18.0 21.1a 1,134 c 201 668 bc
8-8-16 26.6 a 16.3 214a 1,412 abc 205 809 ab
24-8-16 26.0 ab 17.4 21.7a 1,555a 287 921 a
16-0-16 26.1 ab 19.9 23.0a 1,463 ab 332 898 a
16-8-16 24.2 ab 18.1 21.2a 1,378 abc 256 817 ab
16-16-16 26.4 ab 17.6 220a 1,667 a 263 965 a
16-8-0 19.0 c 16.7 178 b 849 d 216 533 cde
16-8-8 26.2 ab 16.8 21.5a 1,420 abc 269 845 ab
16-8-24 22.4 bc 16.1 19.2b 1,194 bc 189 692 bcd
Average 24.6 17.4 21.0 1,341 246 794
F-test *x ns * x> ns x>
CV.(%) 12.8 17.0 15.4 23.2 40.8 28.3
VxE * *% *% *% * *%

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at
5% level of probability, ** : Significant at 1% level of probability, ns: not significant
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Table 170 Analysis of marginal rate of return of cassava production under different
nutrient managements of cassava grown on clayey soil, Chok Chai series,

Nakhon Ratchasima Province in rainy season 2011/12-2012/13

Varieties (V) Yield  Yield Average Cost Benefit 2011 Benefit 2012 Average  MRR MRR MRR

2011 2012 (Baht/rai)  (Baht/rai) (Baht/rai) 2011 (%) 2012 (%) Average (%)
Huay Bong60 5,718 1,528 3,623 2,805 9,204 405 4,804
Rayong 11 ~ 5,070 1,213 3,142 2,805 7,842 -258 3,792 0.8520 -0.6367 0.7893

Fertilizer (kgN-P,0s-K,O/rai)

Nitrogen

0-8-16 4,635 1,140 2,888 944 8,789 1,449 5,119 - - -
8-8-16 5276 1,243 3,259 1,068 10,010 1,541 5776 983 74 529
16-8-16 5556 1,322 3,439 1,303 10,365 1,473 5919 151 D 61
24-8-16 5980 1,553 3,757 1,551 11,007 1,710 6,358 258 95 177
Phosphorus

16-0-16 5,632 1,667 3,650 1,031 10,796 2,469 6,632 - - -
16-8-16 5556 1,322 3,439 1,303 10,365 1,473 5,919 D D D
16-16-16 6,324 1,494 3909 1,594 11,685 1,543 6,614 453 24 239
Potassium

16-8-0 4552 1,298 2,925 755 8,804 1,970 5,387 - - -
16-8-8 5389 1,503 3,446 1,039 10,277 2,117 6,197 518 52 285
16-8-16 5556 1,322 3,439 1,303 10,365 1,473 5919 33 D D
16-8-24 5205 1,118 3,162 1,567 9,364 780 5,072 D D D

2011 cassava price 2.10 baht/kg The price for harvest and transportations 0.40 baht/kg
The fertilizer and the maintenance of 1,720 baht/rai

46-0-0 fertilizer price 11.80 baht/kg 1

8-46-0 fertilizer price 20.00 baht/kg

0-0-60 fertilizer price 18.30 baht/kg



142

Table 171 Nitrogen response to height (cm) and yield (kg/rai) of cassava grown on
clay soil, Pak Chong series, Nakhon Ratchasima Province

in rainy season 2013/14 - 2014/15

Treatment Height Height Average Yield 2013 Yield 2014  Average
2013 2014 (cm) (kg/rai) (ke/rai (kg/rai)
(cm) (cm)
Variety
Rayong 86-13 267 B 247 257 9,184 4916 7,050 A
Kasetsart 50 293 A 245 269 6,504 4,562 5,533 B
F-test *x ns ns ns ns *
CV. (%) 1.0 13.2 10.6 229 25.6 24.4
(kg N-P,05-K,O/rai)
0-8-16 284 247 266 7,436 4,697 6,067
8-8-16 277 246 262 7,444 4,656 6,050
16-8-16 279 247 263 8,372 5,404 6,706
24-8-16 279 243 261 8,125 4,562 6,344
Average 280 246 263 7,844 4,739 6,292
F-test ns ns ns ns ns ns
CV.(%) 9.5 9.9 59 17.6 17.9 18.2
VxF ns * ns ns ns ns

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at
5% level of probability, ** : Significant at 1% level of probability, ns: not significant

Table 172 Nitrogen response on starch content (%) and starch yield (kg/rai) of
cassava grown on clayey soil, Pak Chong series, Nakhon Ratchasima

Province in rainy season 2013/14- 2014/15

Varieties Starch Starch Average Starch Starch Average
2013 2014 (%) Yield 2013 Yield 2014 (kg/rai)
(%) (%) (kg/rai) (kg/rai

Rayong 86-13 29.2 27.7 A 285 A 2,681 A 1,064 2,025

Kasetsart 50 24.9 225B 241 B 1,617 B 1,368 1,341
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F-test ns ns ** * ns ns
CV. (%) 11.6 6.9 10.0 16.1 18.7 45.2
(kg N-P,05-K,0O/rai)

0-8-16 27.3 253 a 26.4 2,084 1,213 1,649
8-8-16 27.8 245 b 26.9 2,079 1,225 1,652
16-8-16 26.4 253 a 258 2,225 1,281 1,753
24-8-16 26.8 25.1a 259 2,206 1,147 1,677
Average 7,844 25.1 26.3 2,149 1,216 1,683
F-test ns * ns ns ns ns
CV.(%) 6.6 8.2 5.6 19.1 285 5.0
VxF ns ns ns ns ns *

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at
5% level of probability, ** : Significant at 1% level of probability, ns: not significant

Table 173 Phosphorus response to height (cm) and yield (kg/rai) of cassava grown
on clayey soil, Pak Chong series, Nakhon Ratchasima Province

in rainy season 2013/14 - 2014/15

Varieties Height Height Average Yield 2013 Yield 2014  Average
2013 2014 (cm) (kg/rai) (kg/rai (kg/rai)
(cm) (cm)
Rayong 86-13 272 237 254 9,227 5,002 7,114
Kasetsart 50 298 246 272 6,413 4,307 5,391
F-test ns ns * ns ns ns
CV. (%) 55 7.6 6.5 28.5 16.7 34.9
Fertilizer
(kg N-P,O5-K,O/rai)
16-0-16 277 228 b 253 8,604 4,859 ab 6,732
16-4-16 294 234 ab 264 6,943 4,426 b 5,684
16-8-16 279 247 ab 263 8,372 5,040 a 6,706
16-16-16 289 256 a 273 7,360 4,419b 5,890
Average 285 46.67 263 7,820 7,820 6,253
F-test ns ns ns ns ns ns
CV.(%) 8.7 7.9 8.4 13.6 9.6 10.7

VxF ns ns ns ns ns ns
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Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at

5% level of probability, ns: not significant

Table 174 Phosphorus response on starch content (%) and starch yield (kg/rai)
of cassava grown on clayey soil, Pak Chong series,

Nakhon Ratchasima Province in rainy season 2013/14 - 2014/15

Varieties Starch Starch Average StarchYield  Starch  Average
2013 2014 (%) 2013 Yield 2014 (kg/rai)
(%) (%) (kg/rai) (kg/rai
Rayong 86-13 289 A 274 A 28.2 2,677 A 1,377 2,027
Kasetsart 50 243 B 2358 23.9 1,557 B 1,203 1,292
F-test * * ns * ns ns
CV. (%) 4.9 35 2.7 25.8 27.1 46.4
Fertilizer
(kg N-P,05-K,0O/rai)
16-0-16 27.8 25.7 26.8 2,433 3 1,254 1,843
16-4-16 26.4 255 259 1,862 b 1,134 1,498
16-8-16 26.4 25.3 25.8 2,225 ab 1,281 1,753
16-16-16 25.9 255 25.7 1,947 b 1,141 1,544
Average 26.6 25.7 26.1 2,117 1,203 1,660
F-test ns ns ns * ns ns
CV.(%) 6.4 4.6 2.1 15.1 11.6 12.7
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at

5% level of probability, ns: not significant
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Table 175 Potassium response to height (cm) and yield (kg/rai) of cassava grown
on clay soil, Pak Chong series, Nakhon Ratchasima Province

in rainy season 2013/14 - 2014/15

Varieties Height 2013 Height 2014 Average Yield 2013 Yield 2014  Average
(cm) (cm) (cm) (kg/rai) (kg/rai (kg/rai)
Rayong 86-13 260 244 252 9,207 4,784 6,995
Kasetsart 50 304 253 278 6,580 4.484 5,671
F-test ns ns * ns ns ns
CV. (%) 9.2 12.0 10.5 23.3 233 124

N-P,05-K,Okg/rai

16-8-0 292 254 273 8,107 4,299 b 6,203
16-8-8 273 248 260 6,919 5,279 a 6,099
16-8-16 279 247 263 8,372 5,040 ab 6,706
16-8-24 284 244 264 8,176 4,476 ab 6,325
Average 282 248 265 7,894 4.773 6,333
F-test ns ns ns ns ns ns

CV.(%) 7.9 7.3 7.7 14.0 14.0 41.2
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at

5% level of probability, ns: not significant
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Table 176 Potassium response on starch content (%) and starch yield (kg/rai)
of cassava grown on clayey soil, Pak Chong series, Nakhon Ratchasima

Province in rainy season 2013/14 - 2014/15

Varieties Starch Starch Average Starch Starch Average
2013 2014 (%) Yield 2013 Yield 2014  (kg/rai)
(%) (%) (kg/rai) (kg/rai
Rayong 86-13 29.1 27.9 285 A 2,665 2,665 2,154
Kasetsart 50 25.0 22.9 239B 1,643 1,643 1,215
F-test ns ns *x* ns ns *
CV. (%) 9.5 54 10.0 30.1 42.9 34.9
N-P,05-K,0 kg /rai
16-8-0 27.0 258 a 26.4 2,217 a 1,117 1,667
16-8-8 27.2 251b 26.2 1,904 b 1,326 1,615
16-8-16 26.4 253Db 258 2,225 a 1,281 1,753
16-8-24 27.5 252 b 26.4 2,269 a 1,273 1,703
Average 27.0 254 26.2 2,154 1,215 1,685
F-test ns * ns * ns ns
CV.(%) 6.9 10.6 6.3 11.0 17.4 133
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at
5% level of probability using Duncan Multiple Range Test (DMRT), * : Significant at
5% level of probability, ** : Significant at 1% level of probability, ns: not significant

Table 177 Characteristic of Pak Chong soil series before planting cassava in 2013

Depth Texture” sz om” Available P” Exchangeable K’
(cm) (1:1) (%) (mg/ke) (mg/kg)
0-20 Clay 6.44 2.40 19.3 306.8
20-50 Clay 5.41 1.19 0.94 58.3

v Hydrometer method " Peech (1965) soil : water ratio = 1:1

o Walkley and Black (1934) v Bray and Kurtz (1945) *Thornas (1982)
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Table 178 Analysis of marginal rate of return of cassava production under different

nutrient managements of cassava grown on clayey soil, Pak Chong series,

Nakhon Ratchasima Province in rainy season 2013/14-2014/15.

Varieies (V) Yield  Yield Average  Cost Benefit  Benefit 2014 Average MRR  MRR MRR
2013 2014 (Baht/rai) 2013 (Baht/rai) 2013 2014  Average
(Baht/rai) (%) (%) (%)

Nitrogen
Kasetsart 50 6,504 4562 5533 2,800 13,460 8,605 11,033 - - -
Rayong 86-13 9,184 4916 7,050 2,800 20,160 9,490 14825 1498 1.1028  1.3438
Fertilizer (kgN-P,0s-K,O/rai)
0-8-16 7436 4,697 6,067 944 17,646 10,799 14,222 - - -
8-8-16 7444 4656 6,050 1,068 17,542 10,572 14,057 D D D
16-8-16 8,372 5404 6,888 1,303 19,627 11,298 15,917 889 697 793
24-8-16 8,125 4562 6,344 1,551 18,761 9,853 14,307 D D D

Phosphorus
Kasetsart 50 6,413 4370 5392 2,800 13,233 8,125 10,679 - - -
Rayong 86-13 9,221 5002 7,115 2,800 20,268 9,705 14986 1532  1.1945 1.403
Fertilizer (keN-P,O-K,O/rai)
16-0-16 8,605 4,859 6,732 1,031 20,481 11,117 15,799 - - -
16-4-16 6,943  4.426 5,685 1,174 16,184 9,889 13,037 D D D
16-8-16 8,372 5,040 6,706 1,303 19,627 11,298 15462 2,672 1,091 1,881
16-16-16 7360 4,419 5,890 1,594 16,806 9,454 13,130 D D D
Potassium
Kasetsart 50 6,580 4,763 5672 2,800 13,650 9,108 11,379 - - -
Rayong 86-13 9207 4,784 6,996 2,800 20,218 9,160 14689 1481 1481 1.291
Fertilizer (kgN-P,Os-K,O/rai)
16-8-0 8,108 4,298 6,203 755 19,515 9,991 14,753 - - -
16-8-8 6919 5279 6,099 1,039 16,259 12,159 14,209 D 763 D
16-8-16 8,372 5040 6,706 1,303 19,627 11,298 15,462 1,276 D 475
16-8-24 8,176 4,475 6,326 1,567 18,873 9,621 14,247 D D D

2013 and 2014 cassava price 2.50 baht/kg

The fertilizer plant and the maintenance of 2,800 baht/rai 46-0-0 fertilizer price 11.80

baht/kg 18-46-Ofertilizer price 20.00 baht/kg 0-0-60 fertilizer price 18.30 baht/kg
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Table179Analysisof soil properties before planting Cassava 2011 Kanchanaburi Province

Depth (cm) pH O.M. EC Avai P Exch K Texture
(1:1) (%) (mS/cm) (mg/kg)
0-20 6.01 0.72 0.01 2.8 73 Sandy loam
20-50 5.81 0.39 0.03 3.1 69 Sandy loam

Table 180 Nitrogen response to Fresh yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy

season 2011/2012

Fertilizer (b) Variaties (a) Average
N-P,0s-K,O/rai CMRA2-44-98 Rayong 11

0-0-0 1577 2456 2017
0-8-16 3678 b 3347 ¢ 3512 ¢
8-8-16 5192 a 4222 bc 4707 b
16-8-16 6416 a 5819 a 6118 a
24-8-16 6002 a 4665 ab 5334 ab
Average 5322 4513 4918

F-test: CV (a) = 13.9% (b) = 13.8% %iug (a) = ns, Y& (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT),** : Significant at

1% level of probability, ns: not significant

Table 181 Nitrogen response to % Starch of Cassava 2 varieties on Lat Ya Series (Ly)

Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average
N-P,05-K,0/rai CMRA2-44-98 Rayong 11

0-0-0 17.0 18.8 17.9
0-8-16 18.2 22.2 20.2
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8-8-16 18.7 22.7 20.7

16-8-16 18.7 23.8 21.2

24-8-16 18.2 21.4 19.8
Average 18.5 22.5 20.5

F-test: CV (a) = 9.2% (b) = 12.4% ﬁuﬁj (@) = ns, {jﬁl (b) = ns, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 182 Nitrogen response to Starch yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Provincein rainy season 2011/201

Fertilizer (b) Variaties (a) Average
N-P,0s-K,O/rai CMR42-44-98 Rayong 11

0-0-0 263 a72 367
0-8-16 791 714 b 752 b
8-8-16 976 964 ab 970 ab
16-8-16 1200 1341 a 1271 a
24-8-16 1099 1001 ab 1050 ab
Average 1017 1005 1011

F-test: CV (a) = 22.3% (b) = 25.8% ‘WJUﬁ: (@) = ns, ﬂEJ (b) = *, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 183 Phosphate response to Fresh yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Provincein rainy season 2011/2012

Fertilizer (b) Variaties (a) Average

N-P,Os-K,O/rai CMR42-44-98 Rayong 11

16-0-16 2716 b 3495 b 3106 b
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16-8-16 6416 a 5819 a 6118 a
16-16-16 5120 a 4988 ab 5054 a
Average 4751 arer 4759

F-test: CV (a) = 20.1% (b) = 20.5% w5 (a) = ns, U8 (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 184 Phosphate response to % Starch of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average

N-P,0s-K,O/rai CMRA2-44-98 Rayong 11

16-0-16 18.2 21.2 19.7

16-8-16 18.7 23.8 21.2

16-16-16 19.0 215 20.3
Average 18.6 22.2 204

F-test: CV (a) = 8.6% (b) = 10.4% #ug (@) = ns, U8 (b) = ns, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 185 Phosphate response to Starch yield of Cassava 2 varieties on
Lat Ya Series (Ly) Sand soil, Huai Krachao District, Kanchanaburi Province

in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average
N-P,0s-K,O/rai CMR42-44-98 Rayong 11

16-0-16 495 b 732 b 614 c

16-8-16 1200 a 1341 a 1271 a

16-16-16 969 a 1060 ab 1014 b
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Average 888 1044 966

F-test: CV (a) = 21.7% (b) = 18.9% w5 (a) = ns, U8 (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 186 Potassium response to Fresh yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average

N-P,05-K,O/rai CMR42-44-98 Rayong 11

16-8-0 2508 c 3418 b 2963 c

16-8-8 3205 ¢ 5175 a 4190 b

16-8-16 6416 a 5819 a 6118 a

16-8-24 4790 b 4620 ab 4705 b
Average 4230 4758 4494

F-test: CV (a) = 25.4% (b) = 19.4% w5 (a) = ns, Y& (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table187 Potassium response to % Starch of Cassava 2 varieties on Lat Ya Series (Ly)

Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average

N-P,0s-K,O/rai CMRA2-44-98 Rayong 11

16-8-0 145b 228 b 18.7b

16-8-8 16.7 ab 22.7b 19.7 b

16-8-16 18.7 ab 23.8 ab 21.2 ab

16-8-24 19.7 a 283 a 24.0 a
Average 174 b 24.4 3 20.9

F-test: CV (a) = 12.3% (b) = 12.4% ﬁuﬁ: (@) = *, ﬂa (b) = * axb = ns
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 188 Potassium response to Starch yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2011/2012

Fertilizer (b) Variaties (a) Average
N-P,0s-K,O/rai CMR42-44-98 Rayong 11

16-8-0 370 c 803 a 586 ¢

16-8-8 524 bc 1180 ab 852 bc
16-8-16 1200 a 1341 a 1271 a
16-8-24 965 ab 1309 a 1137 ab
Average 765 1158 961

F-test: CV (a) = 33.0% (b) = 27.3% ﬁuﬁ: (@) = ns, ﬂﬂ (b) = ** axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 189 Analysis of marginal rate of retum of cassava production under different fertilizer

managements on Lat Ya Series, Kanchanaburi Province in rainy season 2011

Total cost  Income Benefit Income Revenue MRR
Veriaties (V) (Bath/rai)  (Bath/rai)  (Bath/ra)) inCrease  increase (o)
(Bath/rai)  (Bath/rai)

CMR 42-44-98 3,380 8,296 4,916 - - -
Rayong 11 3,393 8,843 5,450 - - -
N-P,0:-K,0

0-0-0 2,327 3,510 1,183 - - -

Nitrogen (Kg/rai)

0-8-16 3,959 7,375 3,416 - - -
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8-8-16 4,845 9,885 5,040 1,624 895 183
16-8-16 5,856 12,848 6,992 3,576 1,897 193
24-8-16 6,007 11,201 5,194 1,778 2,048 D

Phosphorus (Kg/rai)

16-0-16 4,404 6,523 2,119 - - -
16-8-16 5,856 12,848 6,992 4,873 1,452 336
16-16-16 5,872 10,613 4,719 2,600 1,468 D

Potassium (Kg/rai)

16-8-0 4,111 6,222 2,111 - - -

16-8-8 4,943 8,799 3,856 1,745 832 210
16-8-16 5,856 12,848 6,992 4,881 1,745 280
16-8-24 5,731 9,881 4,150 2,039 1,620 2274

D = dominate treatment

2011 cassava price 2.10 baht/kg
The fertilizer plant and the maintenance of 2,800 baht/rai 46-0-0 fertilizer price 11.80
baht/kg 18-46-Ofertilizer price 20.00 baht/kg 0-0-60 fertilizer price 18.30 baht/kg

Table190 Nitrogen response to Fresh yield of Cassava 2 varieties on Lat Ya Series (Ly)

Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average
N-P,0s5-K,O/rai Rayong 5 Rayong 11
0-0-0 2317 2888 2603
0-8-16 2963 b 3455 ¢ 3209 c
8-8-16 5160 a 5170 ab 5165 b
16-8-16 6116 a 6029 a 6073 a
24-8-16 5377 a 5035 b 5206 b
Average 4904 4922 4913

F-test: CV(a) = 2.6 % (b) = 10.6 % (a) = ns, (b) = ** axb = ns
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 191 Nitrogen response to % Starch of Cassava 2 varieties on Lat Ya Series (Ly)

Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average
N-P,0O5-K,O/rai Rayong 5 Rayong 11
0-0-0 26.7 27.0 26.9
0-8-16 26.8 27.1 27.0
8-8-16 27.4 27.3 27.4
16-8-16 27.8 26.5 27.2
24-8-16 26.2 25.8 26.0
Average 27.1 26.7 26.9

F-test: CV (@) =58 % (b) =5.1 % (a) =ns, (b) = ns, axb = ns

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table192 Nitrogen response to Starch yield of Cassava 2 varieties on Lat Ya Series

Ly) Sand soil, Huai Krachao District, Kanchanaburi Provincein rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average
N-P,Os-K,0O/rai Rayong 5 Rayong 11
0-0-0 624 780 702
0-8-16 796 b 936 866 C
8-8-16 1413 a 1413 ab 1413 b
16-8-16 1698 a 1599 a 1648 a
24-8-16 1410 a 1299 b 1354 b
Average 1329 1311 1320

F-test: CV(a) =4.8% (b) = 11.8 % ﬁuﬁ: (@) = ns, ﬂEJ (b) = ** axb =ns
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 193 Phosphate response to Fresh yield of Cassava 2 varieties on
Lat Ya Series (Ly) Sand soil, Huai Krachao District, Kanchanaburi Province

in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average

N-P,O5-K,O/rai Rayong 5 Rayong 11

16-0-16 5170 b 4473 b 4822 b

16-8-16 6116 a 6029 a 6073 a

16-16-16 5293 b 5163 b 5228 b
Average 5526 5222 5374

F-test: CV (a) = 11.2 % (b) = 6.9 % Wug (@) = ns, U (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 194 Phosphate response to Fresh yiel% Starch of Cassava 2 varieties on
Lat Ya Series (Ly) Sand soil, Huai Krachao District, Kanchanaburi Province

in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average
N-P,Os-K,0O/rai Rayong 5 Rayong 11

16-0-16 26.8 26.6 26.7
16-8-16 27.8 26.5 27.2
16-16-16 26.6 26.8 26.7
Average 27.1 26.6 26.9

F-test: CV (@) = 4.4 % (b) = 5.0 % Wuﬁ (@) = ns, ﬂ&J (b) = ns, axb = ns
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 195 Phosphate response to Fresh yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average
N-P,O5-K,O/rai Rayong 5 Rayong 11

16-0-16 1386 b 1199 b 1293 b
16-8-16 1698 a 1599 a 1648 a
16-16-16 1402 b 1384 b 1393 b
Average 1495 1394 1445

F-test: CV (a) = 10.8 % (b) = 7.8 % Wug (@) = ns, U (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 196 Potassium response to Fresh yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average

N-P,0s5-K,O/rai Rayong 5 Rayong 11

16-8-0 3106 b 3492 b 3299 ¢

16-8-8 5375 a 5514 3 5445 b

16-8-16 6116 a 6029 a 6073 a

16-8-24 5516 a 5781 a 5649 ab
Average 8 5028 5204 5116

F-test: CV(a) = 7.6 % (b) = 8.9 % Wuﬁ (@) = ns, ﬂ&J (b) = ** axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)
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Table 197 Potassium response to % Starch of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average

N-P,0s-K,O/rai Rayong 5 Rayong 11

16-8-0 265Db 266 b 266 b

16-8-8 27.3 ab 28.0 ab 27.7 ab

16-8-16 27.8 ab 265Db 271.2b

16-8-24 285a 288 a 28.7 a
Average 27.5 27.5 27.5

F-test: CV (a) = 1.7 % (b) = 3.5 % Wug (@) = ns, Yo (b) = *, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 198 Potassium response to Starch yield of Cassava 2 varieties on Lat Ya Series

(Ly) Sand soil, Huai Krachao District, Kanchanaburi Province in rainy season 2012/2013

Fertilizer (b) Veriaties (a) Average

N-P,0O5-K,O/rai Rayong 5 Rayong 11

16-8-0 824 b 928 b 876 b

16-8-8 1464 a 1543 3 1503 a

16-8-16 1698 a 1599 a 1648 a

16-8-24 1575 a 1663 a 1619 a
Average 1390 1433 1412

F-test: CV (@) = 5.9 % (b) = 9.2 % Wug (a) = ns, Yo (b) = **, axb = ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)
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Table 199 Analysis of marginal rate of return of cassava production under different

Fertilizer managements on Lat Ya Series (Ly)|, Huai Krachao District,

Kanchanaburi Province in rainy season 2012

Total Cost  income Benefit Income revenue MRR

Vareties (Baht/rai)  (Baht/rai)  (Baht/rai)  ncrease ncrease (o)
(Baht/rai  (Baht/rai

Rayong 5 3,380 10,298 6,918 - - -
Rayong 11 3,393 10,336 6,943 - - -
0-0-0 2,327 3,510 1,183 - - -
Nitrogen (Kg/rai)
0-8-16 3,959 6,739 2,780 - - -
8-8-16 4,845 10,847 6,002 3,222 895 364
16-8-16 5,856 12,753 6,897 4,117 1,897 D
24-8-16 6,007 10,933 4,926 2,146 2,048 D
Phosphorus (Kg/rai)
16-0-16 4,404 10,126 5,122 - - -
16-8-16 5,856 12,753 6,897 1,175 1,452 118
16-16-16 5,872 10,979 5,085 -637 1,468 D
Potassium (Kg/rai)
16-8-0 4,111 6,928 2,817 - - -
16-8-8 4,943 11,435 6,492 3,675 832 D
16-8-16 5,856 12,753 6,897 4,080 1,745 a4
16-8-24 5,731 11,863 6,132 3,315 1,602 D

D = dominate treatment

2012 cassava price 2.10 baht/kg The price for harvest and transportations 0.03 baht/kg

The fertilizer and the maintenance of 1,720 baht/rai

46-0-0 fertilizer price
8-46-0 fertilizer price
0-0-60 fertilizer price

11.80 baht/kg 1
20.00 baht/kg
18.30 baht/kg
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Season  Soil depth pH oM EC Avai Exch Texture
(cm) (1) (%) (mS/cm)  P(mg/kg)  K(mg/ke)
56/57 0-20 6.9 1.41 0.03 18 131 Clay
20-50 4.6 1.08 0.03 5.1 28 Clay
57/58 0-20 6.6 1.69 0.03 24 154 Clay
20-50 a7 1.01 0.03 7 34 Clay

Table 201 Nitrogen response to Fresh yield of Cassava 2 varieties on

Wang Hai Series (Wi) Clay soil, Tak Fa District, Nakhon Sawan Province

in rainy season 2013/2014-2014/2015

yield Starch yield
Vareties 2013 2014 Average 2013 2014 Average
(Kg./rai) (Kg./rai)

Kasetsat 50 3937 4491 4214 868 1063 965 b
Rayong 86-13 3694 5152 4423 993 1388 1190 a
F-test ns ns <1 ns ns *

CV. (%) 18.5 20.3 19.8 27.3 23.9 25.4
N-P,05-K,0/15 (F)
0-8-16 3919 4507 4213 942 1165 1053
8-8-16 3883 5324 4603 929 1363 1146
16-8-16 3889 4941 4415 908 1258 1083
24-8-16 3572 4514 4043 942 1117 1030
Average 3816 4821 4318 930 1226 1078
F-test ns x * ns ns ns
CV. (%) 12.8 10.0 11.2 15.2 12.9 13.9

*% * *

VxF ns

*%

*%
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 202 Analysis of marginal rate of return of cassava production under different

nitrogen managements on Wang Hai Series (Wi) Clay soil Tak Fa District,

Nakhon Sawan Province in rainy season 2013/2014-2014/2015

Vareties Yield Total Cost income Benefit MRR

(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)

Kasetsat 50 4,214 2,800 10,535 7,735 -

Rayong 86-13 4,423 2,800 11,058 8,258 -

N'P205'K20/rai

0-8-16 4,213 944 10,533 9,588 -
8-8-16 4,603 1,068 11,508 10,439 685
16-8-16 4,415 1,303 11,038 9,735 D
24-8-16 4,043 1,551 10,108 8,556 D

D = dominate treatment 2013-2014 cassava price 2.50 baht/kg

The fertilizer and the maintenance of 1,720 baht/rai

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price  18.30 baht/kg
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Table 203 Phosphate response to Fresh yield and Starch yield of Cassava 2 varieties

on Wang Hai Series (Wi) Clay soil, Tak Fa District, Nakhon Sawan Province

in rainy season 2013/2014-2014/2015

yield Starch yield
Vareties 2013 2014 Average 2013 2014 Average
(Kg./rai) (Kg./rai)

Kasetsat 50 3760 4274 b 4017 801 941 b 871 b
Rayong 86-13 3633 5276 a 4454 978 1423 a 1200 a
F-test ns * ns ns * *

CV. (%) 26.6 10.5 21.1 40.7 17.2 28.9
N-P,05-K,O/rai (F)
16-0-16 3425 4740 4083 852 1181 1016
16-4-16 3453 4533 3999 814 1142 978
16-8-16 3889 4941 4415 908 1258 1083
16-16-16 4019 4886 4452 984 1145 1065
Average 3697 4775 4236 889 1182 1035
F-test ns ns ns ns ns ns
CV. (%) 18.4 11.0 12.4 22.1 12.3 16.7
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 204 Analysis of marginal rate of return of cassava production under different

Phosphorus managements on Wang Hai Series (Wi) Clay soil Tak Fa

District, Nakhon Sawan Province in rainy season 2013/2014-2014/2015

Treatments Yield Total Cost income Benefit MRR

(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)

N-P205—K20/rai
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16-0-16 4,083 1,031 10,208 9,176 -
16-4-16 3,993 1,174 9,983 8,809 D
16-8-16 4,415 1,303 11,038 9,735 205
16-16-16 4,452 1,594 11,130 9,536 D

D = Dominated treatment

D = dominate treatment 2013-2014 cassava price 2.50 baht/kg

The fertilizer and the maintenance of 1,720 baht/rai

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price  18.30 baht/kg

Table 205 Potassium response to Fresh yield of Cassava 2 varieties on
Wang Hai Series (Wi) Clay soil, Tak Fa District, Nakhon Sawan Province

in rainy season 2013/2014-2014/2015

yield Starch yield
Vareties 2013 2014 Average 2013 2014 Average
(Kg./rai) (Kg./rai)
Kasetsat 50 3975 4481 4228 931 1048 b 989 b
Rayong 86-13 3736 5132 4434 1017 1390 a 1203 a
F-test ns ns ns ns x xx
CV. (%) 115 17.6 15.6 16.8 13.4 13.7
N-P,05-K,0/15 (F)
16-8-0 3918 4826 4372 1025 1220 1123
16-8-8 3606 4776 4191 938 1212 1075
16-8-16 3889 4941 4415 908 1258 1083
16-8-24 4008 4684 4346 1023 1186 1105
Average 3855 4807 4331 974 1219 1096
F-test ns ns ns ns ns ns
CV. (%) 11.4 8.3 9.7 12.1 11.5 11.9
VxF ns ns ** ns ns x>
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Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)

Table 206 Analysis of marginal rate of return of cassava production under different
Potassium managements on Wang Hai Series (Wi) Clay soil Tak Fa

District, Nakhon Sawan Province in rainy season 2013/2014-2014/2015

Vareties Yield Total Cost income Benefit MRR

(Kg./rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)

Kasetsat 50 4,228 2,800 10,570 7,770 -

Rayong 86-13 4,434 2,800 11,085 8,285 -

N'onS'Kzo/rai

16-8-0 4,372 755 10,930 10,175 -
16-8-8 4,191 1,039 10,478 9,439 D
16-8-16 4,415 1,303 11,038 9,735 D
16-8-24 4,346 1,567 10,865 9,298 D

D = dominate treatment 2013-2014 cassava price 2.50 baht/kg

The fertilizer and the maintenance of 1,720 baht/rai

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

Table 207 Characteristic of Ratdhaburi series (Rb) before planting cassava Ratchaburi
Province 2011/2012

Soil depth pH oM Avail. P Exch. K Texture BD.
(cm) (%) (mgke)  (mg/ke) (/Cm”)
0-20 7.0 1.57 43 74 Clay loam 1.54

0-50 7.7 0.63 14 a2 Clay loam 1.64
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Table 208 Chemical fertilizer response to Height and Fresh yield 12 month harvest

of cassava 3 varieties on Ratdhaburi series (Rb), Ratchaburi Province

in rainy season 2011/2012-2012/2013

Vareties Height Height Average  Yield Yield Average
2011 2012 2011 2012
Kasetsat 50 293 A 310 A 302 A 7,161 8,399 A 7,780 A
Rayong 9 264 B 285 B 275 B 6,566 6,234 B 6,400 C
Rayong 11 255 B 280 268 B 6,223 7,678 A 6,950 B
F-test *x * *x ns * *
CV. (%) 7.30 8.71 6.46 15.02 26.39 14.5
N-P,05-K,O (F)
0-0-0 244 d 254 ¢g 249 e 5,936 c 6,874 6,405
0-8-16 257 cd 267 fg 262 d 5,969 c 7,752 6,861
8-8-16 263 bc 286 de 275 cd 6,134 c 7,183 6,659
16-8-16 271 bc 304 abc 287 bc 6,752 abc 8,007 7,380
24-8-16 289 a 318 a 304 a 7,349 a 7,582 7,465
16-0-16 276 ab 293 cd 284 bc 6,803 abc 7,510 7,156
16-16-16 281 ab 313 ab 297 ab 7,072ab 7,224 7,148
16-8-0 266 bc 272 ef 269 d 6,803 abc 7,781 7,292
16-8-8 281 ab 301 bcd 291 ab 6,406 bc 7,137 6,771
16-8-24 279 ab 312 ab 296 ab 7,279 ab 7,320 7,299
Average 271 292 281 6,650 7,437 7,044
F-test ** *x *x * ns ns
CV. (%) 5.20 4.75 3.86 14.81 22.52 16.34
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)
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Table 209 Chemical fertilizer response to % Starch and Starch yield 12 month
harvest of cassava 3 varieties on Ratdhaburi series (Rb),

Ratchaburi Province in rainy season 2011/2012-2012/2013

Vareties % Starch % Starch Average Yield Yield Average

2011 2012 (%) 2011 2012

(Kg./rai) (Kg./rai)

Kasetsat 50 2821 B  29.46 28.84B 2,022 2,463 A 2,243
Rayong 9 30.57T A 30.82 30.70 A 2,022 1,929 B 1,975
Rayong 11 3199 A 29.35 30.67 A 1,989 2251B 2,120
F-test *x ns * ns * ns
CV. (%) 5.32 11.16 6.08 18.32 23.59 15.37
N-P,05-K,O(F)
0-0-0 29.43 29.93 abc 29.68 1,741 d 2,056 1,899
0-8-16 29.76 30.59 abc 30.17 1,786 cd 2,334 2,060
8-8-16 30.34 29.51 bcd 29.93 1,856 bcd 2,110 1,983
16-8-16 30.48 31.30 a 30.89 2,061 abc 2,497 2,279
24-8-16 30.08 29.58 abcd  29.83 2,204 a 2,224 2,214
16-0-16 30.02 30.43 abc 30.23 2,026 abcd 2,287 2,156
16-16-16 30.28 29.73 abcd  30.01 2,137 ab 2,145 2,141
16-8-0 30.53 28.07 d 29.30 2,074 abc 2,190 2,132
16-8-8 30.69 2891 cd 29.80 1,962 abcd 2,061 2,012
16-8-24 30.97 30.70 ab 30.83 2,258 a 2,241 2,249
Mean 30.26 29.88 30.07 2,010 2,214 2,112
F-test ns * ns * ns ns
CV. (%) 5.14 6.28 3.94 16.29 22.53 16.12
VxF ns ns ns ns ns ns

Means followed by the same letter within a column are not significantly different at

5% level of probability using Duncan Multiple Range Test (DMRT)
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Table 210 Analysis of marginal rate of return of cassava production under different

Fertilizer managements on Ratdhaburi series (Rb) Ratchaburi Province

in rainy season 2011/2012-2012/2013

Vareties Yield Yield  Average  Total income Benefit ~ Average MRR
2011 2012 (Kg./rai) Cost (Baht/rai)  (Baht/rai) (Kg/ra) (%)
(kg./rai)  (kg./rai) (Baht/ra)

Kasetsat 50 7,161 8,399 7,780 2,805 12,234 14,832 13533 -
Rayong 9 6,566 6,234 6,400 2,805 10,984 10,286 10,635 -
Rayong 11 6,223 7,678 6,950 2,805 10,264 13,319 11,792 -
N-P,05-K,0
16-8-0 6,303 7,781 6,405 755 13,532 ) 15,586 14,559
0-8-16 5,969 7,752 6,861 944 11,591D* 15,335D*  13,463D* -
16-0-16 6,303 7,510 6,659 1,031 13,255D* 14,740D*  13,998D* -
16-8-8 6,406 7,137 7,380 1,039 12,414D* 13,948D* 13,181D* -
8-8-16 6134 7183 7,465 1,068 118130 | 14016D* 12915D* -
16-8-16 6,751 8,007 7,156 1,303 12,875D*/ 15,513D* 14,194D* -
24-8-16 7,349 7,582 7,148 1,551 13,881 14,370D*  14,126D* -
16-8-24 1,279 7,319 7,292 1,567 13,719D* 13,804D*  13,762D* -
16-16-16 7,072 7,223 6,771 1,594 13,258D* 13,575D* 13,417D* -

D = dominate treatment 2011-2012 cassava price 2.10 baht/kg
The fertilizer and the maintenance of 2,805 baht/rai

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg

0-0-60 fertilizer price 18.30 baht/kg
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Table 1 Fresh Yield % Starch and Starch yield of Rayong 9 varietie on Sand
Sathaship Series (Sh), Rayong Province in 2011/2012

Treatment Height yield Starch Starch Yield
(cm.) (Kg/rai) (%) (Kg/rai)
Non irrigation 186 ¢ 2,076 b 262 Db 577 ¢
12.5 %AWC 241 a 3,507 ab 30.0 a 1,066 abc
25.0 %AWC 248 a 5,188 a 289 a 1503 a
37.5 %AWC 236 a 4,120 ab 29.1 a 1211 ab
50.0 %AWC 201 bc 2,293 b 29.0a 663 bc
62.5 %AWC 180 ¢ 2,650 b 27.0b 663 bc
75.0 %AWC 225 ab 3,199 b 293 a 938 abc
F-Test * * * *
cv. % 30.9 14.6 11.6 38.1

Table 2 Fresh Yield and % Starch of Rayong 9 varietie at Kalasin Province

Treatment Stem Stalk Leaves yield Starch
(Kg/rai) (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1,857 1,762 1,143 7,657 24.4
Full irrigation 2,524 1,648 1,238 9,505 26.0
(1-p) Sa.D. 10 % 2,610 1,429 1,248 8,352 20.9
(1-p) Sa.D. 20 % 2,248 1,571 1,286 8,343 20.3
(1-p) Sa.D. 30 % 1,943 1,676 1,162 7,762 21.2

Table 3 Fresh Yield and % Starch of Rayong 11 varietie at Kalasin Province

Treatment Stem Stalk Leaves yield Starch
(Kg/rai)  (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1,514 1,600 1,038 7,343 21

Full irrigation 2,724 1,486 1,238 8,200 25
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(1-p) Sa.D. 10 %
(1-p) Sa.D. 20 %
(1-p) Sa.D. 30 %

1,714
2,229
2,143

1,638
1,533
1,790

1,133
1,210

1,3

14

7,943
6,438
6,429

234
24
21

Table 4 Fresh Yield and % Starch of Rayong 9 varietie at Nakhonratchasrima Province

Treatment Stem Stalk Leaves yield Starch
(Kg/rai)  (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1,123 540 469 3,040 26.90
Full irrigation 1,235 654 486 3,780 27.80
(1-p) Sa.D. 10 % 1,147 675 574 3,370 27.13
(1-p) Sa.D. 20 % 895 365 269 1,460 27.20
(1-p) Sa.D. 30 % 974 463 293 2,280 27.97

Table 5 Fresh Yield and % Starch of Rayong 11 varietie at Nakhonratchasrima Province

Treatment Stem Stalk Leaves yield Starch
(Kg/rai) (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1212 365 276 2700 28.60
Full irrigation 1043 256 289 1050 27.33
(1-p) Sa.D. 10 % 1042 287 275 1690 29.37
(1-p) Sa.D. 20 % 985 274 253 1640 29.80
(1-p) Sa.D. 30 % 587 186 187 500 29.40

Table 6 Fresh Yield and % Starch of Cassava varieties at Kalasin Province

Treatment

Leaves (Kg/rai)

Yield (Kg/rai)

Starch (%)

Non irrigation
Full irrigation
45 %AWC

50 %AWC

2.12

2.48

3.01

2.71

4.24

4.11

5.51

4.92

20.00

20.00

19.60

17.67




169

65 %AWC 3.04 6.28 21.17
Average 2.67 5.01 19.69
CV. (%) 18.1 22.6 10.1

Table 7 Fresh Yield and % Starch of Cassava varieties at Nakhonratchasrima Province

Treatment Leaves (Kg/rai) Yield (Kg/rai) Starch (%)
Non irrigation 6.44 a 6.44 b 26.05 c
Full irrigation 4.66 b 9.54 3 29.53 a
45 %AWC 451b 7.19b 26.58 ¢
50 %AWC 447 b 757b 27.30 bc
65 %AWC 393b 7.62b 28.85 ab
Average 4.80 7.67 27.66
CV. (%) 16.2 13.9 3.8

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 8 Fresh yield of Cassava 2 varieties in season 2012/2013

Varieties

Treatment Rayong 9 Rayong 11 Average

(Kg/rai) (Kg/rai) (Kg/rai)
Non irrigation 5,950 b 6,080 b 6,015 b
20%Awc 7,982 a 7,690 ab 7,836 a
40%Awc 7,591 a 7,672 ab 7,632 a
60%AwC 7,629 a 8,701 a 8,165 a
809%AwcC 8,340 a 8,643 a 8,492 a
Average 7,499 7,757

cv.(@) 15.4 cv. (b) 11.8
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Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 9 Starch contance of 2 Cassava varieties in season 2012/2013

Treatment Rayong 9 Rayong 11 Average

(%) (%) (%)
Non irrigation 21.5b 23.5 22.50 b
20%Awc 29.6 a 25.3 27.45 a
40%Awc 29.6 a 25.7 27.65 a
60%AwC 28.1 a 27.0 27.55 a
80%Awc 289 a 26.9 2787 a
Average 27.54 25.67

cv.(a) 123 cv. (b) 9.1

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 10 Fresh yield of Cassava 2 varieties in season 2013/2014

Varieties

Treatment Rayong 9 Rayong 11 Average

(Kg/rai) (Kg/rai) (Kg/rai)
Non irrigation 3,437 b 3,977 ab 3,707 b
20%Awc 2,809 b 3,204 b 3,006 b
40%Awc 3,461 b 4,219 ab 3,840 b
60%AwC 3,226 b 4,019 ab 3,623 b
80%AwC 4,808 a 5,085 a 4947 a
Average 3,548b 4,101a

cv.(d) 154 cv. (b) 16.8

Means followed by the same letter within a column are not significantly different



at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 11 Starch contance of cassava 2 varieties in season 2013/2014
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Varieties
Treatment Rayong 9 Rayong 11 Average
(%) (%) (%)

Non irrigation 25.63 b 2193 b 23.78 b
20%Awc 28.67 ab 2897 a 28.82 a
40%Awc 29.70 ab 25.63 ab 27.67 a
60%AwC 29.80 ab 2793 a 28.87 a
80%Awc 31.90 a 25.07 ab 28.48 a
Average 29.14a 25.91b

cv.@) 113cv.(b) 115

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 12 Fresh Yield and % Starch of Rayong 9 varietie at Kalasin Province

in season 2013/2014

Treatment Stem Stalk Leaves yield Starch
(Kg/rai) (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1,857 1,762 1,143 7,657 24.4
Full irrigation 2,524 1,648 1,238 9,505 26.0
(1-p) Sa.D. 10 % 2,610 1,429 1,248 8,352 20.9
(1-p) Sa.D. 20 % 2,248 1,571 1,286 8,343 20.3
(1-p) Sa.D. 30 % 1,943 1,676 1,162 7,762 21.2
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Table 13 Fresh Yield and % Starch of Rayong 11 varietie at Kalasin Province
in season 2013/2014

Treatment Stem Stalk Leaves yield Starch
(Kg/rai) (Kg/rai) (Kg/rai) (Kg/rai) (%)
Non irrigation 1,514 1,600 1,038 7343 21.0
Full irrigation 2,724 1,486 1,238 8200 25.0
(1-p) Sa.D. 10 % 1,714 1,638 1,133 7943 234
(1-p) Sa.D. 20 % 2,229 1,533 1,210 6438 24.0
(1-p) Sa.D. 30 % 2,143 1,790 1,314 6429 21.0

Table 14 Fresh Yield of cassava 2 varieties in season 2014/2015

Treatment Varieties Average
Rayong 9 Rayong 11

Non irrigation 3373 3573 3473 b
Full irrigation 5123 4870 4996 a
45 %AWC 3336 4100 3718 b
50 %AWC 3350 3973 3661 b
65 %AWC 3356 3710 3533 b
Average 3708 4045 3876

CV (@) = 54.4% CV(b) =22.1%

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 15 Starch content of cassava 2 varieties in season 2014/2015

Treatment Varieties Different
Rayong 9 Rayong 11
Non irrigation 19.00 22.33 -3.33

Full irrigation 19.83 22.33 -2.50
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45 %AWC 16.67 22.00 -5.33
50 %AWC 18.83 21.83 -3.00
65 %AWC 18.50 22.17 -3.67
Average 18.57 22.13 -3.56

CV (@) =13.1% CV (b) = 8.8%

Means followed by the same letter within a column are not significantly different

at 5% level of probability using Duncan Multiple Range Test (DMRT)

Table 16 Fresh yield, dry root yield, % starch and starch yield of Rayong 11 under

different irrigation periods and planting month at Dong Kenluang region,

Chai Nat Field Crop Research Center between 2010 to 2012.

Treatments Fresh root Dry root Starch Starch
yield yield (%) yield
(kg/rai) (kg/rai) (kg/rai)
Irrigation periods
Irrigation to 3 months 6,740 a 2,694 ab 26.8 1,803 a
Throughout the growing season 7,403 a 3,199 a 27.2 2,008 a
No irrigation 5314 b 2,144 b 26.9 1,441 b
F-test * x ns x
CV (a) Irrigation periods (%) 174 19.3 9.1 18.4
Planting month
December 7,400 a 3,000 a 26.2 1,841 a
January 6,833 a 3,100 a 28.9 1971 a
February 6,600 a 2,967 a 24.5 1,720 a
April 6,100 b 2,733 a 28.2 1,725 a
June 5,494 c 1,994 b 26.2 1,496 b
F-test * * ns x
F-test (A X B) ns ns ns ns
CV (b) Planting month (%) 13.2 141 7.4 16.1

ns, * = non-significant and significant at P<0.05 level, respectively. In the same column, means

followed by the same letter are not significantly different at the P < 0.05 level by DMRT.
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Table 17 Fresh yield, dry root yield, starch percentage and starch yield of cassava

4 varieties under different irrigation periods at Dong Kenluang region,

Chai Nat Field Crop Research Center between 2011 to 2012.

Treatments Fresh root  Dry root Starch Starch
yield yield percentage yield
(kg/rai) (kg/rai) (%) (kg/rai)
Irrigation Periods
1. Planting to 3 months 5,863 ¢ 2,255 ¢ 26.5 1,573 b
2. Planting to 6 months 6,300 b 2,493 b 26.9 1,629 b
3. Throughout the growing season 6,775 a 2,698 a 27.4 1,853 a
4. No irrigation 4,140 d 1,768 d 253 1,001 ¢
F-test (A) ** ** ns *
CV (@) (%) 15.2 18.2 10.9 15.8
Varieties
1. Rayong 5 6,850 a 2,583 a 26.7 a 1,847 a
2. Rayong 7 5818 b 2,263 b 23.7b 1,306 ¢
3. Rayong 9 5,270 c 2,093 ¢ 275 a 1,450 b
4. Rayong 11 6,240 b 2,375 b 28.2 a 1,753 a
F-test (B) * * * *
F-test (A X B) ns ns ns ns
CV (b) (%) 14.5 12.1 6.5 14.9

ns, *** = non-significant, significant at P<0.05 and P<0.01 level, respectively. In the same column,

means followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 18 Soil analysis before planting in Rayong Province in rainy season 2011

Depth le om’ Available P’ Exchangeable K* Texture’
(cm) (1:1) (%) (mg/kg) (mg/kg)
0-20 4.5 1.02 63 23 Loamy sand
20-50 4.3 1.92 37 16 Loamy sand
0-20 39 0.46 5 18 Sand
20-50 3.6 0.32 <5 18 Sand

"Peech (1965) soil : water = 1:1  ~ Walkley and Black (1965)
’ Bray and Kurtz (1945) ¢ Schollenberger and Simon (1945)

’ Hydrometer method



Table 19 Chemical analysis of organic maure
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Result

ltem

2011 2012
pH 5.6 7.6
EC (dS/cm) 5.7 6.4
C/N ratio 18:1 14:1
Organic metter (%) 63.3 65.6
Total nitrogen (%) 2.0 2.8
Total phosphorus (%) 3.8 2.9
Total potassium (%) 1.6 2.9
Total calcium (%) 2.2 2.9
Total magnesium (%) 0.3 1.6

Table 20 Effect of organic manure and chemical fertilizer on fresh root yield (kg/rai),

4 varieties of cassava in loamy sand and sandy soil, Rayong Field Crops

Research Center in rainy season 2011-2012

Varieties (V) Loamy sand Sand

2011 2012  Average 2011 2012 Average
Rayong 9 6,059 b 4,425 5242b 4425ab  6,122a 5,273
Rayong 11 6,006 b 4,149 5077b 4,149b 6,055a 5,102
Huai bong 80 6,521 ab 4,400 5,460 ab 4,400ab  5,114b 4,757
CMR42-44-98 7,189 a 5043 6,116 a 5043 a 6,071 a 5557
Average 6,443 4,504 5474 4,504 5,840 5,172
N-P,05-K,0 (F)
No fertilizer 4,857 d 2,544 3701d 2544d 3228 e 2,886
16-8-16 6,808 b 4,826 5817b 482600 6,061 c 5,444
chicken manure 1 ton/rai 5,684 c 4,089 4,886 c 4,089 c 5392d 4,741
50% 16-8-16+ chicken manure 7,198 ab 5531 6,365a  5531a 6,824 b 6,178
1 ton/rai
75% 16-8-16+ chicken manure 7,670 a 5,530 6,600 a 5,530 a 7,697 a 6,613

1 ton/rai
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statistical analysis

Year (Y) - - ** - - *x
Varieties (V) ns *x * * * ns
Fertilizer (F) o o o o > >
Varieties x Fertilizer (V x F) ns ** ns ns ns *
Year x Varieties (Yx V) - - ns - - *
Year x Fertilizer (Yx F) - - ns - - *
YearxVarietiesxFertilizer (Yx VxF) - - ns - - ns
CV. (Year) % - - 14.0 - - 14.6
CV. (Varieties ) % 14.5 10.4 18.8 15.6 19.3 19.8
CV. (Fertilizer ) % 10.0 8.1 10.4 10.3 11.7 9.3

* %%

ns, *** = non-significant, significant at P<0.05 and P<0.01 level, respectively. In the same column,

means followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 21 Effect of organic manure and chemical fertilizer on starch contend (%),
4 varieties of cassava in loamy sand and sandy soil, Rayong Field Crops

Research Center in rainy season 2011-2012

Varieties (V) Loamy sand Sand
2011 2012 Average 2011 2012 Average

Rayong 9 287b  30.7a 29.7 a 307a 270a 28.9
Rayong 11 30.7 a 30.5a 30.6 a 305a 268a 28.7
Huai bong 80 268c 279b 2714b  279b 228b 254
CMR42-44-98 242d  264c 253¢c 264c 210c 23.7
Average 27.6 28.9 28.3 28.8 24.4 26.7

N-P,05-K,0 (F)

No fertilizer 28.7 286ab 28.7a 28.6 23.7 26.1
16-8-16 27.1 283 Db 277 Db 28.3 24.7 26.5
chicken manure 1 ton/rai 27.1 295 a 283 Db 29.5 24.5 27.0

50% 16-8-16+ chicken manure  27.6 289ab 283Db 28.9 238 26.4
1 ton/rai
75% 16-8-16+ chicken anure 1 27.5 292ab 283Db 28.9 254 27.3

ton/rai
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statistical analysis

Year (Y) - - ** : : *x
Varieties (V) *x *x * * *x *x
Fertilizer (F) ns ** ** ns ns **
Varieties x Fertilizer (V x F) ns ns ns ns ns *
Year x Varieties (Yx V) - - ** - - *
Year x Fertilizer (Yx F) - - * - - *
YearxVarietiesxFertilizer (YxVx F) - - ns : : ns
CV. (Year) % - - 4.9 : : 5.0
CV. (Varieties ) % 6.7 1.2 a.7 5.7 3.2 1.8
CV. (Fertilizer ) % 4.2 4.2 4.3 52 a.7 4.0
ns, *** = non-significant, significant at P<0.05 and P<0.01 level, respectively. In the same column,

means followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 22 Effect of organic manure and chemical fertilizer on starch yield (Kg/rai,
4 varieties of cassava in loamy sand and sandy sail,

Rayong Field Crops Research Center in rainy season 2011-2012

Varieties (V) Loamy sand Sand
2011 2012 Average 2011 2012 Average

Rayong 9 1,743 1,362 1,552 1,362 1,667a 1515a
Rayong 11 1,846 1,267 1,557 1,267 1,629 a 1,448 a
Huai bong 80 1,744 1,228 1,486 1,228 1,164 b 1,196 b
CMR42-44-98 1,736 1,305 1,521 1,305 1,281 b 1,293 b
Average 1,767 1,291 1,529 1,291 1,435 1,363

N-P,05-K,0 (F)

No fertilizer 1,402 ¢ 724 d 1,063d 723 d 769d 7,46d
16-8-16 1,825b 1,362b 1,594b 1,362b 1,492b 1,427Db
chicken manure 1 ton/rai 1,531 c 1,201 c 1366c 1,201c 1,327c 1,264c

50% 16-8-16+ chicken manure 1,979 ab 1567a 1,773a 1567a 1,624b 15%b
1 ton/rai
75% 16-8-16+ chicken manure 2,099a 1599a 1,849a 1599a 1,965a 1,782a

1 ton/rai
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statistical analysis

Year (Y) - - ** - - **
Varieties (V) ns ns ns ns ** *x
Fertilizer (F) *x *x *x *x *x %
Varieties x Fertilizer (V x F) ns ** ns ns ns ns
Year x Varieties (Yx V) - - ns - - ns
Year x Fertilizer (Yx F) - - ns - - ns
YearxVarietiesxFertilizer (Yx VxF) - - ns - - ns
CV. (Year) % - - 13.4 - - 13.8
CV. (Varieties ) % 17.3 10.3 26.4 19.5 16.5 17.8
CV. (Fertilizer ) % 10.4 9.2 10.7 123 13.2 10.5

* %%

ns, *** = non-significant, significant at P<0.05 and P<0.01 level, respectively. In the same column,

means followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 23 Analysis of marginal rate of return of cassava production under different
fertilizer anagements on Loamy sand, Rayong Field Crops Research Center,

Rayong Province in rainy season 2011-2012

Varieties (V) Yield Cost Income  Net Income cost income  MRR
(Kg./rai) (Baht/rai) (Baht/rai) (Baht/rai)  increase (%)

Rayong 9 5,242 2,805 11,008 8,203 - - -

Rayong 11 7,858 - - -

Huai bong 80 8,662 - - -

CMR42-44-98 10,039 - - -

Average 8,690

N-P,05-K,0 (F) 5,077 2,805 10,663

No fertilizer 4,857 - 5,461 2,805 11,467 - -

16-8-16 6,765 1,303 6,116 2,805 12,844 4,444 341

chicken manure 1 ton/rai 5,684 1,800 5,474 2,805 11,495

50% 16-8-16+chicken manure 1 ton/rai 7,198 2,151 13,365 11,214 848 301 35

75% 16-8-16+chicken manure 1 ton/rai 7,670 2,477 13,860 11,383 ] 326 169 52

D is dominated treatment. 2011-/2012 cassava price 2.50 baht/kg.

The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg

0-46-0 fertilizer price 27.00 baht/kg 0-0-60 fertilizer price 18.30 baht/kg chicken ¢ manure price 1.50 baht/kg
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Table 24 Analysis of marginal rate of return of cassava production under different
fertilizer managements on Sand, Rayong Field Crops Research Center,

Rayong Province in rainy season 2011-2012

Yield Cost Income Net Income cost  income MRR

Varieties (V)

(Ke./rai)  (Baht/rai)  (Baht/rai) (Baht/rai)  increase (%)
Rayong 9 5,273 2,805 11,074 8,898 - - -
Rayong 11 5,102 2,805 10,714 8,538 - - -
Huai bong 80 4,772 2,805 10,995 8,819 - - -
CMR42-44-98 5,557 2,805 10,665 8,489 - - -
Average 5,176 2,805 10,862 8,686
N-P,05-K,0 (F)
No fertilizer 2,886 - 6,061 6,137 — - - -
16-8-16 5,444 1,303 11,432 10,050 .4 1,303 3,913 300
chicken manure 1 ton/rai 4,741 1,800 9,955 8,108 D
50% 16-8-16+ chicken manure 1 ton/rai 6,178 2,151 12,973 10,522 J 848 ar2 56
75% 16-8-16+ chicken manure 1 ton/rai 6,613 2,477 13,888 11,354 326 832 256

—

D is dominated treatment.  2011-/2012 cassava price 2.50 baht/ks.
The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg 0-0-60 fertilizer price 18.30 baht/kg

chicken manure price 1.50 baht/kg
Table 25 Fresh root yield for Rayong 72 in 2010 / 2011-2014 / 2015 The results of
long-term cassava crop year 2010-2014 with 3 or 4 and the fertilizer and

soil amendments. at Khon Kaen Field Crops Research Center

Cropping Yield (Kg/rai)
Fertilizer
Systems 53/54 | 54/55 55/56 56/57 57/58 Total
Monocropping | none 1.10 0.43 1.34 1.36 0.88 5.12
F15-7-18 5.00 6.71 4.35 573 6.09 27.88
SA800 3.29 3.47 2.26 4.46 3.39 16.87
SA800+0.5F 2.09 4.18 2.45 3.69 1.84 14.25
Average 2.87 3.7 2.61 3.81 3.05 16.04
Crop Rotation | none 298 2.22 3.88 9.08
F15-7-18 4.49 3.30 5.82 13.61
SA800 3.92 3.13 512 12.17
SA800+0.5F 4.23 3.11 5.60 12.94
Average 391 294 5.1 11.95
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Intercropping | none 2.50 1.38 0.79 2.17 0.98 7.82
F15-7-18 4.80 6.59 2.08 6.12 5.13 24.72
SA800 4.93 7.70 2.05 5.09 2.86 22.63
SA800+0.5F 4.15 6.88 1.33 5.35 3.04 20.75
Average 4.09 5.64 2.30 4.68 3.00 19.72

SA800 = Material Improvement 800 Kg/rai, F=fertilizer 15-7-18 N-P,0s-K,O Kg/rai

Table 26 Chemistry and nutrient content in the soil In season 2011/2012 -2014/2015

at Khon Kaen Field Crops Research Center.

moisture  pH EC oM ™ Total Total Total Total Germination
Season ) . CN ;
(%)  (1:10 dS/rTl (%) (%) P,Os K,O Ca Mg index

H.0) (1:10 1) (%) (%) (%) (%) (%)
2554/55 140 138 1.8 171 12 038 1.1 0.9 - - 90
2555/56 31.0 7.4 4.3 204 9 125 33 1.0 8.1 0.53 69
2556/57 10.2 7.1 2.8 414 34 07 1.2 1.0 1.29 0.33 72
2557/58 7.6 7.4 6.0 337 8 24 3.9 2.0 59 0.77 0
2558/59 11.8 7.6 4.1 59.1 12 29 23 1.7 1.33 0.70 98

Table 27 Chemical properties of soil before planting from fertilizer by various

methods continuous each area of cassava in season 2011/2012-2014/2015

2011/2012 2014/2015
Treatment pH O.M. Avai. P Exch K pH O.M. Avai P Exch K
(1:1) (%) (mg/ke) (1:1) (%) (mg/ke)

Yasothon Series in Khonkaen Province

NoPoKo 473 0.40 7 23 4.52 0.40 6 22
N;PoKy 432 032 5 11 4.30 0.32 5 11
N;P{Ky 460 0.31 70 15 4.60 0.33 67 15
N1PoKy 454 054 a4 a5 4.54 0.52 a4 a9
N;P;K, 470  0.66 52 60 4.73 0.67 50 60
N;P,K+CP 6.59  1.03 382 141 6.57 1.03 373 138
N;P,K+CR 502 0.73 a2 a9 5.12 0.71 a2 51

NoPoKo+CR 554 040 15 29 550 042 15 32
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Korat Series in Nakhon Ratchasima Province

NoPoKo 6.67 0.78 18 81 6.54 0.65 6 51
N;PoKy 6.84  0.70 22 67 6.16 0.79 14 59
N;P;Ko 6.18  0.57 50 61 6.18 0.70 79 73
N;PoK, 691 0.78 a5 92 6.48 0.94 91 89
N, P;K; 6.23  0.56 a5 89 6.57 0.76 62 112
N,P;K;+CP 755 096 253 130 7.10 1.24 288 133
N;P;K;+CR 6.51  0.72 61 108 6.50 1.03 94 107
NoPoKo+CR 6.17  0.60 29 89 6.50 0.96 34 83
Huai pong Series Rayong Province

NoPoKo 451 094 18 14 4.50 0.91 16 14
N;PoKy 380 1.06 22 13 391 0.98 22 13
N;P;Ky 415 1.14 117 10 4.12 1.10 98 10
N;PoK; 455  1.41 56 35 4.56 1.31 56 35
N, P;K; 411 095 103 26 4.22 0.99 103 37
N,P,K;+CP 624  1.79 299 50 6.35 1.76 299 50
N;P,K;+CR 483 1.61 98 50 4.91 1.61 98 54
NoPoKo+CR 459 117 38 18 4.59 1.02 38 28

Remark : N;=16 Kg N/rai P,=8 Kg P,0s/raiK;=16 Kg K,O/rai CP=Compost 1 ton/rai CR = Crop residure 3 ton/rai

Table 28 Fresh yield of cassava from fertilizer by various methods continuous

each area in season 2011/2012-2014/2015 (4 year)

Treatment 54/55 55/56 56/57 57/58 Average
Yasothon Series in Khonkaen Province

NoPoKo 092 c 0.35d 1.23 ¢ 0.71c 0.80
N;PoKy 1.82 ¢ 0.75 c 2.25 bc 1.22 c 1.51
N;P;Ky 1.92 c 1.05 bc 251b 1.37 bc 1.71
N;PoKy 439 b 143 b 4.33 a 290 a 3.26

N, P;K; 6.38 a 1.83a 4.39 a 2.55ab 3.78
NP K{+CP 7.56 a 2.19 a 5.34 a 3.46 a 4.64
N,P;K;+CR 7.34 a 1.99 a 492 a 378 a 4.51
NoPoKo+CR 391b 0.94 c 4.23 a 262 a 293
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F-test, CV.(%) **22.2 **,20.5 **,19.2 **,34.8

Korat Series in Nakhon Ratchasima Province

NoPoKo 2.64 d 2.34 d 3.10 e 4.14 d 3.06
N;PoKo 3.20 cd 3.33 bc 321 e 5.10 ¢ 3.71
N;P; K, 4.06 bc 3.28 bc 4.60 d 633 b 4.57
N;PoK; 4.07 be 3.50 ab 5.05 ¢ 6.61 b 4.81
N;P4K; 4.33 ab 4.14 ab 539 ¢ 6.61 b 5.12
N, P,K,+CP 517 a 4.35 a 591 b 686ab 557
N,P K, +CR 4.80 ab 433 a 6.44 a 7.24 a 5.70
NoPoKo+CR 2.91d 2.48 cd 512 ¢ 517 ¢ 3.92
F-test, CV. (%) ** 163 ** 16.9 * 6.2 ** 59

Huai pong Series Rayong Province

NoPoKy 1.0l e 1.79 e 095d 1.29 b 1.26
N;PoKy 2.08 cd 1.89 e 1.73 c 230b 2.00
N;P1Ky 1.77 de 214 e 222 c 1.59b 1.93
N;PoK; 412 b 5.46 c 348 b 5.46 a 4.63
N, P;K; 4.87 ab 6.49 b 350 b 525 a 5.03
N,P,K;+CP 554 a 8.19 a 3.83 ab 574 a 5.83
N,;P,K;+CR 5.64 a 8.49 a 4.59 a 6.72 a 6.36
NoPoKo+CR 3.01c 4.59 d 247 c 2.19b 3.07
F-test, CV (%) **,18.3 > 11.2 **18.3 ** 254

Remark : N;=16 Kg N/rai P,=8 Kg P,0s/raiK;=16 Kg K,O/rai CP=Compost 1 ton/rai CR = Crop residure 3 ton/rai

Table 29 Compensation from fertilizer by various methods continuous each area of cassava

TReatments yield income Income increase reenue increase  MRR

(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)

Yasothon Series in Khonkaen Province

0-0-0 0.80 1,920 - - -

16-0-0 151 3,624 1,704 419 407
16-8-0 1.71 4,104 2,184 889 246
16-0-16 3.26 7,824 5,904 907 651
16-8-16 3.78 9,072 7,152 1,377 519

16-8-16+CP 4.64 11,136 9,216 3,377 273
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16-8-16+CR 4.51 10,824 8,904 2,877 309
0-0-0+CR 293 7,032 5,112 1,500 341

Korat Series in Nakhon Ratchasima Province

0-0-0 3.06 7,344 - - -

16-0-0 3.71 8,904 1,560 419 372
16-8-0 4.57 10.968 3,624 889 408
16-0-16 4.81 11,544 4,200 907 463
16-8-16 512 12,288 4,944 1,377 359
16-8-16+CP 557 13,368 6,024 3,377 178
16-8-16+CR 5.70 13,680 6,336 2,877 220
0-0-0+CR 3.92 9,408 2,064 1,500 138

Huai pong Series Rayong Province

0-0-0 1.26 3,024 - - -
16-0-0 2.00 4,800 1,776 419 424
16-8-0 1.93 4,632 1,608 889 181
16-0-16 4.63 11,112 8,088 907 892
16-8-16 5.03 12,072 9,048 1,377 657
16-8-16+CP 5.83 13,992 10,968 3,377 325
16-8-16+CR 6.36 15,264 12,240 2,877 425
0-0-0+CR 3.07 7,368 4,344 1,500 290
Remark : Average 2012-2015 cassava price 2.40 baht/kg

21-0-0 fertilizer price 5.50 baht/kg 0-46-0  fertilizer price  27.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg CP price 2.0 baht/kg CR price 500 baht/ton

Table 30 Soil analysis before planting on Nam Phong Soil Series in Khon Kaen

Province in rainy season 2011/2012

Depth pH OM (%) Avail. P (mg/kg)  Exch. K (mg/kg)
(cm) (Soil:water 1:1)

0-20 4.9 0.23 10.00 24
20-50 5.1 0.05 Trace 16

"Peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)
‘ Schollenberger and Simon (1945)
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Table 31 Yield and Height of cassava from fertilizers application and fertilizers
application with waste from industrial factory on Nam Phong Soil Series

in Khonkaen Province in rainy season 2011/2012

Vareties Yield (Kg/rai) Average  Height (cm.) Average
2011 2012 (Kg/rai) 2011 2012 (Kg/rai)

Fertilizer rate

1.0-0-0 1,015 bc 2,805 1910 b  106ab 109 107
2.16-8-8 1,462 bc 6,150 3,806ab 98 b 126 112
3.16-8-16 3010ab 4,335 3673ab 12dab 153 138

4. Vinasse 1000 Lite 754 ¢ 4278 2516ab 101 b 153 127

5. Vinasse 2000 Lite 2,098 abc 4,166 3,132ab 118 ab 149 133

6. Vinasse 4000 Lite 2,115 abc 4,540 3,327ab 108 ab 151 130

7. 8-4-8+1000 Lite (water) 4,087 a 6,065 5,076 a 130 a 160 145
8.8-4-8+4000 Lite (water) 1,627 bc 4,048 2838ab 101 b 132 116

Average 2,021 4,548 3,285 111 142 126
F-test * ns * * ns Ns
CV(%) 45.3 41.07 38.42 10.54 21.6 14.07

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 32 Soil analysis before planting on cassava field experiment in rainy season on

2013/2015
Soil series pH'  OM’  Available P° Exchangeable K'  Texture’
Depth (cm) (%) (mg/kg) (mg/kg)
Sattahip series
0-20 5.0 0.50 13 8 Sand
20-50 4.8 0.30 10 10 Sand

Korat series
0-20 6.85  0.10 38.05 14.60 Loamy sand
20-50 7.52 0.42 14.93 70.5 Loamy sand
Chum Phuang series
0-20 4.2 0.4 213 27.5 Loamy sand
20-50 4.1 0.4 12.3 17.0 Loamy sand




"Peech (1965) 2WaLkLey and Black (1934) ° Bray and Kurtz (1945)

‘ Schollenberger and Simon (1945) ’ Hydrometer method

Table 33 Effect of fertilizers application and fertilizers application with waste from
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industrial

factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2013/2014, Nakhon Ratchasima Province

height yield Starch Starch
Treatment (cm.) (Kg/rai) content Yield
(%) (Kg/rai)
1.0-0-0 187 1,880 29.5 554
2. Farmer practice (15-7-18 rate 50 Kg/rai) 209 2,250 29.1 654
3. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) 220 1,640 27.3 a47
4. Fertilizer from soil analysis + Vinasse 2000 lite/rai 198 2,020 30.2 610
5. Fertilizer from soil analysis + Vinasse 4000 lite/rai 202 1,700 28.9 491
6. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) +
221 2,150 29.6 636
Water 2000 lite/rai
7. Fertilizer from soil analysis (16-8-16N-P,05-K,0) +
216 1,810 30.4 550
Water 4000 lite/rai
CV (%) 6.23 24.75 5.28 20.17
F-test ns ns ns ns

Ns : not significant

Table 34 Effect of fertilizers application and fertilizers application with waste from

industrial factory to replace chemical fertilizers in height, yield,

Starch content and Starch Yield of cassava in rainy season on 2014/2015,

Nakhon Ratchasima Province

height yield Starch Starch

Treatment (cm.)  (Kg/rai) content Yield

(%) (Kg/rai)

1.0-0-0 238b 4,503 b 30.9 1,415 ab

2. Farmer practice (15-7-18 rate 50 Kg/rai) 279a 6,321 a 31.4 1,994 a

3. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) 291a 4,.870ab 30.1 1,463 ab

4. . Fertilizer from soil analysis + Vinasse 2000 lite/rai  285a 5,613 ab 30.7 1,727 ab

5. Fertilizer from soil analysis + Vinasse 4000 lite/rai 295a 4,496 b 30.8 1,398 b
6. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) +

282a 5360 ab 31.6 1,707 ab

Water 2000 lite/rai



7. Fertilizer from soil analysis (16-8-16N-P,05-K,0) +
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296a 4,833 ab 31.4 1,519 ab
Water 4000 lite/rai
CV (%) 6.46 4.19 20.70
F-test * NS *

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns:

not significant

Table 35 Effect of fertilizers application and fertilizers application with waste from

industrial factory to replace chemical fertilizers in height, yield,

Starch content and Starch Yield of cassava in rainy season on 2013/2014,

Rayong Province

height yield Starch Starch Yield
Treatment (cm.) (Kg/rai) content (Kg/rai)
(%)
1.0-0-0 156 b 5,750 29.2 1,456
2. Farmer practice (15-7-18 rate 50 179 a 5,805 29.2 1,680
Kg/rai)
3. Fertilizer from soil analysis (16-8- 186 a 5,654 30.2 1,752
16 N-P,05-K,0)
4. . Fertilizer from soil analysis + 173 a 5,247 28.9 1,693
Vinasse 2000 lite/rai
5. Fertilizer from soil analysis + 181 a 5,142 29.3 1,549
Vinasse 4000 lite/rai
6. Fertilizer from soil analysis (16-8- 183 a 5,821 28.8 1,490
16 N-P,05-K,0) + Water 2000
lite/rai
7. Fertilizer from soil analysis (16-8- 185 a 5,550 29.4 1,716
16N-P,05-K,O) + Water 4000
lite/rai
CV (%) 55 11.8 3.8 13.7
F-test xx NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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industrial factory to replace chemical fertilizers in height, yield, Starch content and

Starch Yield of cassava in rainy season on 2014/2015, Rayong Province

Treatment height yield Starch Starch Yield

(cm.) (Kg/rai) content  (Kg/rai)
(%)

1.0-0-0 173 d 4,081 d 26.5 ¢ 1,086 d

2. Farmer practice (15-7-18 rate 50 Kg/rai) 187 bc 5,692 ¢ 27.7 bc 1,591 ¢

3. Fertilizer from soil analysis (16-8-16 N-P,05-K,0) 200 ab 6,060 bc  293ab 1,772 bc

4. . Fertilizer from soil analysis + Vinasse 2000 lite/rai 203 a 5,896 bc  29.1 ab 1,720 bc

5. Fertilizer from soil analysis + Vinasse 4000lite/rai 184 cd 6,243 abc  29.7 ab 1,855 abc

6. Fertilizer from soil analysis (16-8-16 N-P,0s-K,0) + 188 bc 6,660 ab  30.1 a 2,007 ab

Water 2000 lite/rai

7. Fertilizer from soil analysis (16-8-16N-P,0s-K,0) + 188 bc 6,883 a 30.6 a 2,105 a

Water 4000 lite/rai

CV (%) 5.0 8.0 4.6 10.3

F-test > > > *x

Table 37 Effect of fertilizers application and fertilizers application with waste from

industrial factory to replace chemical fertilizers in height, yield, Starch

content and Starch Yield of cassava inrainy season on 2013/2014, Kalasin

Treatment height yield Starch Starch
(cm.) (Kg/rai) content  Yield
(%) (Kg/rai)
1.0-0-0 152 d 2,002 b 21.7 ab 433 b
2. Farmer practice (15-7-18 rate 50 Kg¢/rai) 157 cd 1,995 b 22.6 a 454 ab
3. Fertilizer from soil analysis (16-8-16 N-P,0:-K,0) 192 a 2,170 b 194 bc 427 b
4. . Fertilizer from soil analysis + Vinasse 1000 lite/rai 183 ab 2,480 ab 190 ¢ 478ab
5. Fertilizer from soil analysis + Vinasse 2000 lite/rai 183 ab 2,445 ab 19.9 abc 488 ab
6. Fertilizer from soil analysis + Vinasse 4000 lite/rai 167 bcd 2,355 ab 180 ¢ 425 b
7. 8-4-8 N-P,05-K,O + water 1,000 lite/rai 162 bcd 3,240 a 20.4 abc 661 a
8. 8-4-8 N-P,0s-K,O + water 4,000 lite/rai 171 bcd 2,270 ab 133 d 299 b
CV (%) 5.94 19.81 6.06 13.7
F-test * x x *

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 38 Effect of fertilizers application and fertilizers application with waste from

industrial factory to replace chemical fertilizers in height, yield, Starch

content and Starch Yield of cassava in rainy season on 2014/2015, Kalasin

height yield Starch Starch

Treatment (cm.) (Kg/rai) content Yield
(%) (Kg/rai)

1.0-0-0 142c 946 c 19.3 abc 182 d
2. Farmer practice (15-7-18 rate 50 Kg/rai) 145c 1,583 bc 19.7 ab 312 bc
3. Fertilizer from soil analysis (16-8-16 N-P,0s-K,0) 167 ab 2,416 a 19.1 abcd 461 a
4. . Fertilizer from soil analysis + Vinasse 1000
it/ 164 ab 2318 a 18.3abcd 421 ab
5. Fertilizer from soil analysis + Vinasse 2000 lite/rai 172 a 2,342 a 17.4 bcd 408 ab
6. Fertilizer from soil analysis + Vinasse 4000 lite/rai 165ab 2,269 ab 16.8 d 366 abc
7. 8-4-8 N-P,05-K,O + water 1,000 lite/rai 153bc 1,730 ab 16.9 cd 291 cd
8. 8-4-8 N-P,05-K,O + water 4,000 lite/rai 146c 1,779 ab 20.4 a 358 abc
CV (%) 6.98 24.03 8.78 21.38
F-test * * * *

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 39 Germination of seed rhizomes cassava Rayong 11 after the new harvest

Preparation of forest species By the way different before planting in

the field in rainy season 2011

Germination (%) after transplantation (days)

Treatments

7 9 11 15 30
Control 19b 58 b 78 b 95 99
soak in water 56 a 93 a 96 a 99 100
soak in water + Urea v 53 a 87 a 91 a 94 100
Venus bath water 45 a 84 a 91 a 97 99
Soak wood vinegar Y 67 a 95a 97 a 97 99
Soak chitosan 45 a 84 a 90 a 99 100
Water mixed EM 54 a 91 a 95 a 98 100

CV (%) 25.2 12.7 26.1 3.6 -

Y rate mix 2 ml or Urea 2 g/H,0 20 |

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 40 Germination of seed rhizomes cassava Rayong 11 after 1 month
preserved Preparation of forest species By the way different before

planting in the field in rainy season 2011

Germination (%) after transplantation (days)

Treatments
7 9 11 15 30

Control 4c 22 ¢ 24 d 27 b 40 b
soak in water 10 c 41 bc 50 c 58 a 61 ab
soak in water + Urea 26 ab 60 a-c 60 a-c 68 a 77 a
Venus bath water 26 ab 67 ab 67 ab 72 a 75 a
Soak wood vinegar Y 20b 57 ab 57 bc 65 a 72 a
Soak chitosan 19b 66 ab 66 a-c 67 a 73 a
Water mixed EM Y 30 a 76 a 76 a 89 a 8la

CV (%) 25.0 24.0 15.2 19.4 20.4

Y rate mix 2 ml or Urea 2 g/H,0 20 |

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 41 Germination of seed rhizomes cassava Rayong 11 after the harvest Preparation

of forest species By the way different before planting in the field in rainy season 2011

Germination (%) after transplantation (days)

Treatments
7 9 11 15 30
Control 0 1d 33 b 61 bc 77 c
soak in water 1 10 b-d 62 ab 84 ab 93 ab
soak in water + Urea 2 17 ab 90 a 97 a 100 a
Venus bath water ™ 2 14 bc 74 a 84 ab 90 ab
Soak wood vinegar . 3 8 b-d 59 ab 81 ab 93 ab
Soak chitosan 9 26 a 86 a 94 a 98 ab
Water mixed EM * 0 5 cd 36 b 53¢ 87ab
CV (%) 147.3 50.0 31.0 18.6 7.9

= rate mix 2 ml or Urea 2 ¢/H,0 20 {

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 42 Germination of seed rhizomes cassava Rayong 11 after 1 month preserved
Preparation of forest species By the way different before planting in the

field in rainy season 2011

Germination (%) after transplantation (days)

Treatments
7 9 11 15 30
Control 1 6b 16 20 ¢ 37 c
soak in water 7 14 ab 28 bc a5 b 57b
soak in water + Urea 12 26 a 59 a 70 a 77 a
Venus bath water 18 22 a 33 b a7 b 54 b
Soak wood vinegar ¥ a4 15 ab 35b ad b 56 b
Soak chitosan 7 15 ab 33 b a4 b 55 b
Water mixed EM Y 12 25 a 37b 45 b 60 b
CV (%) 79.3 a3.7 24.2 20.4 15.8

Y rate mix 2 ml or Urea 2 g/H,0 20 |

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 43 Economic returns of cassava Rayong 9 fill PGPR With the rate

of chemical fertilizer different in Sand soils Rayong Field Crops Research Center 2011

Treatments Yield Increased yield Cost (VCR)
(Kg.N-P205-K20/rai) (kg./rai) (kg./rai) (bath/rai) VCR  VCR increase
PGPR
0-0-0 6,447 0 0 0.00 0.00
0-0-0+ PGPR biofertilizer 6,820 373 40 17.7 17.7
16-8-16 7,504 1,057 1,504 1.34 0.00
16-8-16+ PGPR biofertilizer 7,902 1,455 1,544 1.79 0.49
12-8-16 7,231 784 1,364 1.09 0.00
12-8-16+ PGPR biofertilizer 7,881 1,434 1,404 1.94 0.88
12-6-16 7,597 1,150 1,195 1.83 0.00
12-6-16+ PGPR biofertilizer 7,836 1,389 1,235 2.14 0.37

cassava price 1.90 baht/kg 15-15-15 fertilizer price 18.00 baht/kg



46-0-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 20.00 baht/kg
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0-46-0 fertilizer price 27.00 baht/kg
PGPR price 20.00 baht/pac

Table 44 Economic returns of cassava Rayong 9 fill PGPR With the rate of chemical

fertilizer different in Sandy loam soils Rayong Field Crops Research Center 2011

Treatments Yield  Increased yield Cost (VCR)
(Kg.N-P205-K20/rai) (kg./rai) (kg./rai) (bath/rai)  VCR increase PGPR
0-0-0 10,889 0 0 0.00 0.00
0-0-0+ PGPR biofertilizer 9,683 -1,206 40 -57.29 -57.29
16-8-16 9,681 -1,208 759 -3.02 0.00
16-8-16+ PGPR biofertilizer 10,602 -287 799 -0.68 2.19
12-8-16 9,691 -1,198 689 -3.30 0.00
12-8-16+ PGPR biofertilizer 11,647 -758 729 1.97 5.09
12-6-16 10,496 -393 631 -1.18 0.00
12-6-16+ PGPR biofertilizer 9,267 -1,622 671 -4.59 -3.48

cassava price 1.90 baht/kg

46-0-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 20.00 baht/kg

15-15-15 fertilizer price 18.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg
PGPR price 20.00 baht/pac

Table 45 Economic returns of cassava Rayong 9 fill PGPR With the rate of chemical

fertilizer different in Sand soils Rayong Field Crops Research Center 2012/2013

Treatments Yield Increased yield Cost (VCR)
(Kg.N-P205-K20/rai) (kg./rai) (kg./rai) (bath/rai)  VCR VCR increase
PGPR
0-0-0 4,558 0 0 0.00 0.00
0-0-0+ PGPR biofertilizer 6,127 1,569 a0 39.2 39.2
16-8-16 6,545 1,987 1,282 1.55 0.00
16-8-16+ PGPR biofertilizer 7,898 3,340 1,322 2.53 0.97
12-8-16 6,479 1,921 739 2.60 0.00
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12-8-16+ PGPR biofertilizer 6,875 2,317 779 2.97 0.37
12-6-16 5,822 1,264 468 2.70 0.00
12-6-16+ PGPR biofertilizer 6,285 1,727 508 3.40 0.70
cassava price 1.90 baht/kg 15-15-15 fertilizer price 18.00 baht/kg
46-0-0 fertilizer price 20.00 baht/kg 0-46-0 fertilizer price 27.00 baht/kg
0-0-60 fertilizer price 20.00 baht/kg PGPR price 20.00 baht/pac

Table 46 Economic returns of cassava Rayong 9 fill PGPR With the rate of chemical

fertilizer different in Sandy loam soils Rayong Field Crops Research Center

2012/2013

Treatments Yield Increased Income Cost VCR
yield Increase

(Kg.N-P205-K20/rai) (kg./rai)  (kg./rai)  (bath/rai) (bath/rai)
0-0-0 8,174 0 0 0 0.00
Nitrogen 4.6 nA.N/rai 8,102 -73 -138 160 -0.86
PGPR biofertilizer 8,643 469 891 40 223
Nitrogen 4.6 nn.N/rai +PGPR biofertilizer 9,035 861 1,636 200 8.18
cassava price 1.90 baht/kg 15-15-15 fertilizer price 18.00 baht/kg
46-0-0 fertilizer price 20.00 baht/kg 0-46-0 fertilizer price 27.00 baht/kg
0-0-60 fertilizer price 20.00 baht/kg PGPR price 20.00 baht/pac

Table 47 Soil Properties of cassava in 2012 and Rate of fertilizer use on soil analysis

at Khon Kaen Field Crops Research Center

Soil depth pH oM Avail. P Exch. K Texture
(cm) (%) (mg/ke) (mg/ke)
0-20 5.1 0.32 41.3 31.0 Loamy sand

Fertilizer reccommentation 16-4-8 Kg.N- P,O5-K,O/rai
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Table 48 Effects of spraying growth on yield, % starch, Some agronomic traits and germination

of seed rhizomes of cassava Rayong 11 At Khon Kaen Field Crops Research Center 2012

Treatment Yield Starch  No. No. Weight  Height ~ HI  Germination

(Kg/rai) %  Hervest Root/Stem Root/Stem  (cm.) (%)

A 8.08 27 1,444 13 6.7 183 0.64 95

B 7.94 26 1,411 12 7.4 188 0.75 94

C 8.36 26 1,444 13 6.8 177 0.67 95

D 7.94 25 1,367 14 6.8 198 0.67 95

E 7.92 25 1,467 14 7.4 193 0.66 93

F 7.96 27 1,500 16 7.3 189  0.66 91

CV (%) 6.5 6.7 7.3 15.7 18.2 0.04 8.7 2.5

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
aq 1+ I a fa 1+ a a 1 g
ATIUITVNAADY A = TaQSMWMﬂﬂaLﬂiﬂzwmu B-F= IaQEJmamemﬂiu&m LLAZRAANUU
W&yl (B) anslalagnu (C) dhduaiuld (D) ansley (B) giSe vise (F) thazen aud1du

mix rete 2 ml (Urea 2 g) / water 20 |

Table 49 Analysis of soil before planting Sattahip series (Sh) at Rayong Field Crops
Research Center 2012/2013

Soil depth pH oM Avail. P Exch. K Texture
(cm) (%) (mg/kg) (mg/kg)

0-20 4.4 0.51 11 18 Loamy sand
0-50 a.7 0.76 15 22 Loamy sand

Fertilizer reccommentation 16-6-16 Kg.N- P,O5-K,O/rai

Table 50 Effects of spraying growth on yield, % starch, Height and Harvest Index of cassava
Rayong 11 At Rayong Field Crops Research Center 2012/2013

Treatments Height yield % Starch HI
(cm.) (Ke./rai)
Junuriasien 229 5.77 26.6 0.68

Joinwasnstou+lalagu 20 35 228 5.94 27.2 0.67
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Jenumsnsiourihduaiuldl 20 58 235 6.3 26.6 0.66
Joinwasnsdou+loymwanlaiay 2.5 3% 214 5.5 26.7 0.67
Jeinwasnsfen+iwaugSe 20 33 227 5.7 26.5 0.67
Jeinuasnsien+ 240 5.7 27.7 0.64
Jennumsnsieon-+lalaeu 40 33 223 5.4 26.7 0.68
CV.(%) 6.7 6.5 29 33

Aa v P

Anedgluanuimefunisnwswmilsunuliwanmnaiunsadfnseauaudiniis 95% Ineg3s DMRT

1o S a
DRIMNAUNDUN 20 anT

Table 51 Analysis of soil before planting in Sandy loam soil Yasothon series (Yt)
at Khon Kaen Field Crops Research Center 2012/2013

Depth oM Avail.P Exch. K Exch. Ca Exch. Mg

(cm) i (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

0-20 a7 0.39 36 69 61 9

20-50 4.2 0.39 26 59 55 9

Status Medium Very High Medium Low Very low
low

pH in H,0; OM by method of Walkley and Black; P in Bray 11; K. Ca, Mg and Na in IN NHg-acetate
" Howeler (1981) wag Howeler (2014)



195

Table 52 Effect of Nitrogen, Calcium and Magnesium on the growth and yield of

cassava In crops grown on different Yasothon series (Yt) Khon Kaen Province

2012-2015
Year (Y)/ Fertilizer (F) Cassava
System (C) N-P,0s-K,O Ca& Mg Height vyield HI Starch
(Ke./rai) (cm.) (Kg./rai) %
1 (2555) 183 b 1,194 ¢ 043 b 134 b
2 (2556) 256 a 4,548 a 0.55ab 249 a
3 (2557) 181 b 2,191 b 0.63 a 17.8ab
Cassava (C1) 208 2,663 0.55 19.0
Tudendauay 205 2,625 0.52 18.5
Fedamy (C2)
Cassava (C1). 0-8-16 - 166 ¢ 1,149 ¢ 047 b 19.5 a
8-8-16 - 209 b 3,260 a 0.60 a 18.4ab
16-8-16 - 227 a 3,535 a 0.61a 18.3ab
16-8-16 Dolomite 232 a 2,710ab 0.53ab 19.7 a
Tudendauwey  0-8-16 - 178bc 1,843 b 0.5lab  19.4a
FBm.(C2)
8-8-16 - 215ab 3,039 a 0.52ab 194 a
16-8-16 - 207 b 2,931ab 0.53ab  17.8b
16-8-16 Dolomite 226 a 2,689ab 0.51ab 175 b
F-test (Y) ** ** * **
F-test (O) ns ns ns ns
F-test (Y x Q) ns ns ns ns
F-test (F in C1) ** ** * ns
F-test (F in C2) ** ** ns *
F-test (Y x (Fin C1) * ns ns ns
F-test (Y x (F in C2) * ns ns *
CVa (%) 9.50 8.57 17.1 12.1
CVb (%) 12.0 51.7 20.0 11.2
CVc (%) 9.95 23.6 13.0 11.0

Means followed by the same letter within a column are not significantly different at 5% level of probability using

Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 53 Fresh root yield (kg/rai) of cassava variety Rayong 11 treated with two rates

of ametryn at various ages of cassava.

age of cassava application rate different value”
(day after planting) 6.25g/L1/ 62.5g/L1/
14 5133 a 3783 a 1350 *
30 4,780 a 940 b 3,480 **
45 2,705 b 1049 b 1,655 *
60 2,906 b 2,856 a 50 ns
cv. = 25.3%

mean (check) = 5503 kg, mean (factor) = 3019 kg, mean (check) vs. mean (factor) = **
“Ina column, means followed by the same letter are not significantly different at
the 5% level by DMRT Zx =significant at 5% level, ** =significant at 1% level, ns =not

significant

Table 54 Percentage of starch content in fresh root of cassava variety Rayong 11

treated with two rates of ametryn at various ages of cassava.

application rate Mean
age of cassava

(age of cassava)

(day after planting) 6.25g/L1/ 62.5g/L1/
14 28.49 28.42 28.46
30 28.98 28.89 28.93
a5 27.31 28.61 27.96
60 29.18 28.67 28.93
mean ( application rate) 28.49 28.65 28.57

cv. = 3.4%

mean (check) = 27.78%, mean (check) vs. mean (factor) = ns
“Ina column, means followed by the same letter are not significantly different at

the 5% level by DMRT
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Table 1 Potential of Hydrogen ion (pH), Organic matter (OM), Total Lead (Pb),
Lead (Pb uptake), Lead (Pb in root) and (Pb in Chip) Farmers Sai Yok District,
Kanchanaburi Province 2012-2013

Harvest pH OM. Total Pb in soil  Pb uptake Pbinroot Pbin Chip
(1:1) (%) (mg./Kg.) (mg./Kg)  (mg/Kg)  (mg./Kg))
before 5.28 250 54.11 3.00 - -
8 month 5.16c 254a 5282 bc 3.60 a 0.03 a 0.08 b
10 month 4954 278a 51.19ab 3.48 a 0.04ab  0.08b
12 month 536b 257a 53.62 c 3.27ab 0.05 ab 0.18 b
14 month 546b 228b 49.49 a 343 a 0.15 d 0.29 a
16 month 565a 280a 5387 c 3.06 a 0.07 bc 0.17 b
18 month 5.65a 280a 5454 c 3.38ab 0.10 ¢ 0.25 a
F-test *x > *x * *x *x
CV (%) 2.2 6.4 2.3 6.5 33 31.9

*** = significant at P<0.05 and P<0.01 level, respectively. In the same column, means followed

by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 2 Potential of Hydrogen ion (pH), Organic matter (OM), Total Lead (Pb),
Lead (Pb uptake), Lead (Pb in root) and (Pb in Chip) Farmers
Khanu Woralaksaburi District, Kamphaeng Phet Province 2012-2013

Harvest pH OM. Total Pb in soil Pb uptake Pbinroot Pb in Chip
(1:1) (%) (mg./Kg.) (mg./Kg)  (mg/Ke)  (mg./Kg.))
before 5.43 0.42 4.82 0.23 - -

8 month 5.10ab 0.26a 523 ab 0.45a 0.08 a 0.19 a
10 month  4.65 b 0.57a 471 ab 0.38 a 0.04 a 0.08 a
12 month 495ab 0.22a 3.65 b 0.43 a 0.05a 0.12 a
14 month 530 a 053b 535 ab 0.48 a 0.16 a 0.36 a

16 month 525ab 0.64a 6.64 a 0.56 a 0.15a 0.21 a
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18 month 525ab 0.64 a 4.23 b 1.58 a 0.13 a 0.45 a
F-test ns ** ns ns <1 ns
CV (%) 7.4 6.4 25 24 102 113.8

ns, ,** = non-significant, significant at P<0.01 level, respectively. In the same column, means

followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 3 Potential of Hydrogen ion (pH), Organic matter (OM), Total Lead (Pb),
Lead (Pb uptake), Lead (Pb in root) and (Pb in Chip) Farmers Kranuan District,
Khon Kaen Province 2012-2013

Harvest pH OM. Total Pb in soil Pb uptake Pbinroot Pbin Chip
(1:1) (%) (mg./Kg.) (mg./Kg)  (mg/Kg) (mg./Kg.))

before 4.35 0.33 4.73 1.11 - -

8 month 4.30bc 0.49 bc 3.00 a 0.46 ab 0.22 a 0.42 a
10 month 4.01 ¢ 0.74 a 223ab 0.48 ab 0.29 a 0.99ab
12 month 4.83ab 0.48bc 198 b 0.53 a 0.37 a 1.70ab
14 month 491ab 030 ¢ 194 b 0.39 b 0.83 a 2.03ab
16 month 5.10 a 0.47 bc 242ab 0.37 b 0.97 a 256 b
18 month 525 a 0.62ab 246 ab 0.40 b 0.62 a 1.07ab

F-test *x * ns ns ns ns

CV (%) 9.2 24.3 223 19 89.9 77.5

ns, ** = non-significant, significant at P<0.01 level, respectively. In the same column, means

followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 4 Potential of Hydrogen ion (pH), Organic matter (OM), Total Lead (Pb),
Lead (Pb uptake), Lead (Pb in root) and (Pb in Chip) Farmers
Wang thong District, Phitsanulok Province 2012-2013

Harvest pH OM. Total Pb in soil Pb uptake Pbinroot Pb in Chip
(1:1) (%) (mg./Kg.) (mg./Kg.)  (mg./Kg)  (meg./Kg.))

Before 4.49 1.58 9.497 1.682 - -
8 month  4.19cd 1.57ab 9.08 a 1.20 a 0.21 a 0.26 a
10 month  4.42bc  1.62ab 8.16 a 1.25a 0.17 a 0.31 a
12 month  4.01d 1.74a 9.45 a3 1.55a 0.17 a 0.95ab

14 month 449b 1.6lab 8.23 a 1.28 a 0.33ab 1.32b
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16 month  4.42bc 146b 9.01 a 1.22 a 0.39ab 1.65b
18 month 474da 145D 8.84 a 1.29 a 0.61b 1.56 b
F-test *x * <1 ns * *x
CV (%) 3.5 79 11.6 19.2 60.4 31.9

* X%

ns, *** = non-significant, significant at P<0.05 and P<0.01 level, respectively. In the same column,

means followed by the same letter are not significantly different at the P < 0.05 level by DMRT.

Table 5 Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd) in Soil before planting
and Harvest Farmers Kamphaeng Phet Province 2012-2013

Sample Total heavy metal Total heavy metal uptake
pH OM
As Pb Cd As Pb Cd
(1:1) % Total digestion, meg/kg DTPA extractable, mg/kg

before  4.49 1.58 1.13 9.49 0.06 0.14 1.68 0.00

after 5.81 0.21 0.93 7.01 0.01 0.00 0.29 0.00

Defferet +1.32 -1.37 -0.20 -2.49 -0.05 0.14 -1.40 0.00

Table 6 Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd) in Soil before planting

and Harvest Farmers Khon Kaen Province 2012-2013

Sample pH oM Total heavy metal Total heavy metal uptake
As Pb Cd As Pb Cd

(1:1) % Total digestion, mg/kg DTPA extractable, mg/kg

Before 4.35 0.33 1.52 a.73 0.07 0.06 1.11 0.00

After 5.42 0.56 0.29 3.38 0.05 0.00 0.50 0.00

Defferet  +1.07  +0.23 -1.23 -1.35 -0.02 -0.06 -0.61 0.00
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Table 7 Analysis of Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd) in Fresh yield

and Chip Farmers Kamphaeng Phet Province 2013

Heavy metal (mg./Kg.)

Variaties Pb As

Fresh yield  Chip Fresh yield Chip Fresh yield Chip
Rayong 5 0.37 1.08 < 0.005 <0.01 < 0.006-0.008  0.02
Rayong 7 0.09 0.26 < 0.005 < 0.04 < 0.006 0.01
Rayong9 0.09 0.23 < 0.005 <0.01 < 0.006-0.01 < 0.01-0.02
Rayong 11 0.08 0.18 < 0.005 <0.01 < 0.006-0.01 < 0.01-0.04
Rayong 72 0.05 0.33 < 0.005 < 0.04 < 0.006 < 0.01-0.03
Rayong 90 0.11 0.35 < 0.005 - 0.03 < 0.04 < 0.006 <0.01
Kasatsart 50 0.47 1.21 < 0.005 < 0.04 < 0.006 < 0.01-0.02
Huai bong 60 0.12 0.57 < 0.005 < 0.04 0.007-0.01 < 0.01-0.03
Huaibong 80 0.42 0.54 < 0.005 < 0.04 < 0.006 < 0.01-0.02
F-test ns ns
CV.(%) 106.5 103.2

ns, = non-significant

Table 8 Analysis of Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd) in Fresh yield

and Chip Farmers Khon Kaen Province 2013

Heavy metal (mg./Kg.)

L Pb As Ccd

Variaties

Fresh

Chip Fresh yield Chip Fresh yield Chip

yield
Rayong 5 0.70 1.69 < 0.005 <0.01 < 0.006-0.01 0.01-0.03
Rayong 7 0.29 1.33 < 0.005 <0.01 <0.006 0.01-0.02
Rayong9 0.90 1.86 < 0.005 <0.01 < 0.006-0.01 <0.01-0.02
Rayong 11 1.32 1.98 < 0.005 <0.01 0.006-0.02 0.01-0.03
Rayong 72 0.16 1.77 < 0.005 <0.01-<004 <0.006 0.01-0.04
Rayong 90 0.23 1.28 < 0.005 <0.01-<004 <0.006 <0.01-0.02
Kasatsart 50 0.41 2.32 < 0.005 <0.01 <0.006 0.01-0.03
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Heavy metal (mg./Kg.)

p A
Variaties b > Cd

Fresh

Chip Fresh yield Chip Fresh yield Chip

yield
Huai bong 60 0.86 1.98 < 0.005 <0.01 0.007-0.01 0.01-0.02
Huaibong 80 0.52 1.50 < 0.005 <0.01-<004  0.008-0.01 <0.01
F-test ns ns
CV.(%) 87.6 91.6

Table 9 Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd) in Soil before planting

and Harvest Farmers Kamphaeng Phet Province 2013-2014

Sample pH oM Total heavy metal Total heavy metal uptake
As Pb Cd As Pb Cd
(1:1) % Total digestion, mg/kg DTPA extractable, mg/kg
Before 5.81 0.21 0.93 7.01  0.01 0.00  0.29 0.00
After 6.13 056  0.63 495 002 000 0.532 0.0065
Defferet  +0.32 +0.35 -0.30 -206 +0.01 0.00 +0.24 +0.0065

Table 10 Analysis of Heavy metal Arsenic (As), Lead (Pb), Cadmium (Cd)

in Fresh yield and Chip Farmers Kamphaeng Phet Province 2014

Variaties Heavy metal (mg./Kg.)
Pb As Cd
Fresh yield Chip Fresh yield Chip Fresh yield Chip
Rayong 5 0.23 0.83 < 0.005 <0.04 0.015 0.06
Rayong 7 0.19 0.43 < 0.005 < 0.01-0.04 0.015 0.04
Rayong9 0.05 0.17 <0.02 <0.04 < 0.006 <0.01
Rayong 11 0.86 2.13 < 0.005 < 0.01-0.04 < 0.002-0.006 < 0.003-0.01
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Variaties Heavy metal (mg./Ke.)
Pb As Cd

Fresh yield Chip Fresh yield Chip Fresh yield Chip
Rayong 72 0.08 0.34 <0.02 <0.04 < 0.006 0.003-0.01
Rayong 90 0.08 0.42 <002 <0.04 < 0.006 < 0.01
Kasatsart 50 0.19 0.72 < 0.005 <0.04 0.015 0.01
Huai bong 60  0.11 0.97 <002 <0.04 < 0.006 < 0.01
Huaibong 80  0.20 1.06 <002 <0.04 <0.006 < 0.01

Table 11 Analysis of Heavy metal (Pb) in Fresh yield and Chip Kamphaeng Phet

Province 2013-2014

Heavy metal (mg./Kg.)

Variaties 2013 2014

Fresh yield Chip Fresh yield Chip
Rayong 5 0.37 1.08 0.225 0.83
Rayong 7 0.09 0.26 0.195 0.43
Rayong9 0.09 0.23 0.05 0.17
Rayong 11 0.08 0.18 0.86 2.13
Rayong 72 0.05 0.33 0.075 0.34
Rayong 90 0.11 0.35 0.08 0.42
Kasatsart 50 0.47 1.21 0.195 0.72
Huai bong 60 0.12 0.57 0.11 0.97
Huaibong 80 0.42 0.54 0.20 1.06




