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Abstract:

Generally, cassava requires for nutrients in different levels depending on its
variety characteristics and environment. Consequently, fertilizer recommendation for
cassava should be developed to be highly specific to varieties and locations. The experiment
during 2011-2013 was conducted in Nam Phong sandy soil at Khon Kaen province. It was
performed in split plot design with 3 replications. Two cassava varieties were main-plots
consisting of CMR42-44-98 and Kasetsart50. Four nutrient levels from chemical fertilizer
were subplots comprising 0-4-16, 8-4-16, 16-4-16 , and 24-4-16 kg N-P,0s-K,O/rai for
investigation of nitrogen response; 16-0-16, 16-4-16, 16-8-16 and 16-12-16 kg N-P,Os-
K,O/rai for investigation of phosphorus response; 16-4-0, 16-4-8, 16-4-16, and 16-4-24 kg N-
P,Os5-K,O/rai for investigation of potassium response. The experiment during 2013-2015 was
conducted in Nam Phong sandy soil at Nakhon Sawan province. It was performed in split plot
design with 3 replications. Two cassava varieties were main-plots consisting of Rayong 86-13

and Kasetsart50. Four nutrient levels from chemical fertilizer were subplots comprising 0-8-



16, 8-8-16, 16-8-16 , and 24-8-16 kg N-P,0s-K,O/rai for investigation of nitrogen response; 16-
0-16, 16-8-16, 16-16-16 and 16-24-16 kg N-P,Os-K,O/rai for investigation of phosphorus
response; 16-8-0, 16-8-8, 16-8-16, and 16-8-24 kg N-P,Os-K,O/rai for investigation of
potassium response.

Results during 2011-2013 showed that nitrogen fertilizer significantly affected
fresh root yield (P<0.01) whereas phosphate and potash fertilizers did not show any
significant effect on it. However, applications of nitrogen, phosphorus and potassium
fertilizers did not affect to starch content. Optimum fertilizer application for cassava grown
on Nam Phong sandy soil at Khon Kaen should comprise 24 kg N/rai, 4-8 kg P,Os/rai and 8
ke K,O/rai for CMR42-44-98 and 24 kg N/rai, 16 kg P,Os/rai and 8 kg K,O/rai for Kasetsart 50.

Results during 2013-2015 showed that nitrogen and potash fertilizers significantly
affected fresh root yield (P<0.01) in contrast to phosphate fertilizer. It also showed that
application of nitrogen, phosphorus and potassium did not significantly affect to starch
content. Optimum fertilizer application for cassava grown on Nam Phong sandy soil at
Nakhon Sawan should comprise 8 kg N/rai, 4-8 kg P,Os/rai and 16 kg K,O/rai for Rayong 86-
13 variety and 8 kg N/rai, 16 kg P,Os/rai and 8 kg K,O/rai for Kasetsart 50 variety.

Key Words: Cassava, Sandy soil, Fertilizer, Nitrogen, Phosphorus, Potassium
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Liunndnaiy widielddeveoan 4 8 uay 12 Alansu PO, sols wudl dudizvaaiug

nERsAEnT 50 inandngandmiug CMRA2-44-98 uansdiuginunsenans 50 dusz@vzainnis

Ignearlesalunisairananinlanniniiug CMRA2-44-98

HANAUUNUNILATEFAan TIN5 Idlenaamalunisnansiuduzudslufunsneya
Auriwes U 2555/56

NnMITATEianouLLdLitanmslideweamalunsnEniudUsvds 2 siug Tu
FunsegaRutiines 9 2555/56 wuth nislateveamslunsndniud Usndaius CMRa2-44-98
lLidueuinsasmu uidlomildunivosmsdnmauamiu Slausududedddeiiednuanna
vassmoInsTRasgameaaniunniiuilasfnludunandeluusasT 1 Howler (2002) THagulih
weanlesaiiogluduivesiudsvisiaduduiiioenluaniiuil wie 037 Alansu P o
wanAnThan 1,000 Alandy Fudumniug CMRA2-04-98 Tinandnvaniade 4,381 Alandusold
Fefuasiineanodagameonenivanfiuiivszann 162 Alansu P sols Sudeduinluziveste
Woamlalawindu 3.7 Alansu P,0s sels Tuvasdt auer uazealy (2535) SeuinuSinameanssa
figamelufunandn () vesfudUsvds 1ade 3 Alansu P sels viedunluguvesiovieain
Iswindu 6.87 Alansu P,0s siols @ neuiiesi (2553) Iisenuifudendaiugszoes 72 7
Ugnlufunsesiugausiy  wassfudsvdaiugssees 5 fgnlufusiumieyaias finisgald
vioavesaluazaueglufiade 2.6-3.7 Alansu P siels e uinlugUvestevleamaliviniu 5.95
~ 847 Alandu P,0s dels  dedulunsdiiiug CMRA2-44-98 Laimeuaussdeijanoan Ay
fuusiladerleamslussiuiifsmelumsdnuaugavomoaedaluiiuiiugn vioenauusiili
Telugnsmuwusihmslddomuaiieseifuvesnsiinmsinues - (2553)  laglddevoanaly
9 a8 Alan3u PO, deld dwfudinunsmans 50 TrnameuuvuduAuAnsamuiloldle
Woainludnsn 8 Alansu P,Os sols ImwuiwLﬁal%ﬂaLﬂﬁﬁizﬁuﬂ%mmm@;mmi 16-8-16
Alansu N-P,0s-K,0 siols diudusnauiuginunsaans 50 Tinandnady 5210 Alansusels
(Table 15)

navaen1slddelnunviisziusingg fan1slsiAulauaznslinananvadiy
duzmdsiiugnlufunsieyaputines Saminvouudu U 2555/56

v

Anwinismevauessedelnunyvesiudlendinugnluiunseynautiimes 9N

a o

vouwny U 2555/56 wudn dud1lsnaans 2 wug d9nuduiuines wesdminandiumilonu Ll
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wANAIiuNNEda tneiug CMRA2-44-98 fdnnusuwieuieade 2,346 susials Tiiminan
dwumilenu 1,764 Alanfusials Tuvaziiiuginunseans 50 Twuduiuies 2,232 dusiels
waglmihminandiuwilenu 1,613 Alansussls (Tables 16 and 17)

v o w

nslvkandnTanveaiudends 2 Wug denuwendeiuegadlidedfy (P<0.05)
Taonwuin siudinumsenans 50 Tinanandhaniade 5,003 Alansusels wnniniug CMRA2-d4-
98 Falvinandnnds 3,906 Alansuseols edneiifed @y (Table 18) uwsiedidudutseiy
duendans 2 Wug Taiusndnefunisedin ulisnuiniug CMRA2-44-98 asfivesidudutlande 25.0
Wedldud Tuvaziiudinunsmans 50 Twedidududaade 20.9 wWedidud (Table 19) uawiile
Sunaudunandautls wud Sudendais 2 g Winandnuddliunnsafunneadd (Table 20)
dwsufuiinafuifer wuin Muginunsmans 50 ddvdimaiAuifeuads 0.76 gandniug CMRA2-
44-98 FafldwiinaiiuiAeaade 0.69 (Table 21)

Seldtglulnsiaunazdeeamavittuynnssds wuin mslddelnunedngeing o laivh
Todnusufufeunnsafumeada (Table 16) msldleTnunaiinadensiadayiulanissud

supgritedidy Toenudn nstadelnunydng 8 16 waz 24 Alansu KO sels vilvidu

v
v A o

dugnddiumtinandrumiloduninniinssuisililddelnunvegrsiveddny Inaamzeeeds du
dendaiug CMRA2-44-98  fuwildulimimidndrumilesuiuduilsladelnunvanniu  (Table
17) winslddelnunednssing 4 luvilidudendslinandnian Wesidudute nandaulls uaz

ST AUAYY LANAIAUNINEDR (Tables 18-21)

nsmeuauaatllnunyvassiudUsudsiivgnlufunaeyanutiwes 3 2555/56

nnsmnIsnevanessiedelnuvvosiudlends 2 Wug Viﬂqﬂiuﬁumwwmﬁuﬁwwm
Figure 4 Wu31 Wuginuasenans 50 linauaussdedevloainn uiwug CMRA2-44-98 nauausdse
Uelnunadia 24 Alansu K0 sels asiuldiudlilaladelnuny fudzndiuginuasenans 50
galvinandngendniug CMR42-44-98 agnaiiulddnau wansdliiuiniuginunsamans 50 019
AuseanslidelnunyludSnatesvselivssaninmnisldinuwadanlunisaitmandalannii
g CMR42-44-98

HanauunumaAsegaansannTTdlelnunylunsuandudiuzudlufunseyn
Auwas U 2555/56
PNNMTIATEVHanuLnudILEINN T TnunylunisuandudiUenasluaunse

YaRudImes U 2555/56 Wudn fudUendams 2 wug TkanauunuAuaAwinIsasmuainigaiold

Jelnuny 8 Alandu K0 sols Tnoshudgndniug CMRA2-44-98 Alaleiailusesuilisanm

o

505 16-4-8 Alan3u N-P,OsK,0O #inls Thnandnads 4,210 Alandusols Tuvaiisu
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dendsiuginunsmans 50 Nladendnlilsuasinemis 16-4-8 Alansu N-P,Os-K,0 sols T

nanARLRAY 6,013 dlansusiels (Table 22)

N15ALEUIIUTENI9Y 2556-2558

sutRvasduluiiuiinaaes

funmeyafudmesduiiteduiunsedn daugeuauysalin Auuuiissiuanudn
0-20 LuAlums TAenanduna-rs 4.84 TBunieing 0.46 Wesidud Weaefaiuaniudeuls 3
fiadnsusedlaniy wazlnunaBoniivaniUduls 33 fadnsudedlaniy diufuansisziuanudn
20-50 Wwufwng JAmsndunsa-rs 5.01 f8unieing 0.32 wWesidus Weanedaiuandsuls 3
fadnsusioAlaniu waslwunadenfiuanidould 24 Tadnfudeflaniu (Table 23) dmlufudil
UfRsendunsnseu fimwgauanysaiminn Auuzthnmslidedmiuiudgndwonsivins
nwns (2548) wuzihlbildleludns 16-8-16 Alansu N-P,0sK0 sials wsannAuuginisldde
dnfuifudevdiues noudesh uasmae (2555) auslisilfe nadiifesnslddeludnai
Usendn Aausedlaildnageanlunsaliinruuususiumsdaindoutazsiamanan  wugihlild
Jeludnsn 8-8-8 Alansu N-P,0sK0 sinls dauﬂiﬁﬁﬁé’aamﬂdﬂaLﬁ@iﬁlﬁé’miwmamaULqungwﬂ
wandndsangs  Joedisneh  waranmuandemdesine  uusiillatelushs  16-16-16
Alansu N-P,0s-K,0 mols

Umnaihruluiuiineass

USunanbwuitiald o aniflgufieinetunsassd nih) suagudisng sunemndh
Fwdauasassd wuilursiudiBulgniudvendsunssiaiudsviieny 65 WWou Wunn
nszefetamiaue LAndsaniuil 1 wordniou 2557 Buithgnquds wazdiunndnadslutui
9 un1AN 2558 waznuindewfudeladlunnlutiaioufiuiny 2558 (Figure 5) definavilviiu
druzndunnlugeunaziuoidudiutaanasle Imﬂﬂ‘%mmﬁmué?aLLGhJ@Jmmmzﬁ"uﬁmﬁm Bl

1,071.5 dadiuns

navasn1slidelulasiausionisioigivlauaznislinandnvasiudzndaiiugnly
Aunsieyanutimes Swinuasaassd U 2557/58

UgndfudrUsvdadleudl 25 wwieu 2557  ilesfudUsvdsengliuszana 1 ey
Unngilddunansenuanansidaiviivlseinnenfiniunare mduiiienananuvadu i

anudsveliiuiudUzvaassinmsdosas 20 e nRdiuanvin T ud U naantasu

NANTENULINISHUFINSULIUNSEIU
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nsseyivlavesivdalsndadienny 6 uaz 12 ey wud dudUsndaiugsseas 86-
13 wagiusinunsenans 50 danuas tnlinanaulu dmtdnanwd wasnandnian liwansnei
V9@l (Tables 24-28) wsiugszees 86-13 Tiuedidudutsgendniiuginunsenans 50 ognsdl

[

Hadfisy (P<0.01) (Table 29) agndlsinmudlotandwiaslunandauds wuiniugszeos 86-13 T

)=

waanulaade 702 Alansusiels llumndnamsadfiderSsuifisuiuiuginunsmans 50 dlviua
wAmutluade 552 Alansusield (Table 30) dwsududinafufendu nuiwusszees 86-13 fiavd
mafuieaeds 0.73 liwndainifusinuaseans 50 daldvdnmaifiuifenade 0.76 (Tables
31)

nslielulmsiuiinasensidapivlnuasmslinandnvesiudendsiugnluiu
neyeRuineseteditfoddny Inewuinislételulsen 8 16 uax 24 Alandu N sels vl
fuddgndsiinnugannninudwendsnelinssa3salildtelasiouedsiifoddny  (Tables
24 and 25)

venaniamuihnmsldelulasiau 8 16 uaz 24 Alansu N dels vilifudvendsd
thwiinanduly dhwiinanund uasnandnrian wnninssuisililddeednedidedidy (Tables 26-
28) winslitglulasiauiiszdusineg livilfiudwendsdiefidududaasnananuisunnsneiu
yn9adA (Tables 29 and 30) dmiuravesnislielulnsiaudesuiinniufvesiudiymds

wunnstadelulasmuindwilidsinisiufeivesiuduzndaadas  (Table 31) viaildu

wsemslddelulasauduasulidudenduasyaulanisunisasssuludiusniu

nsnevauassadelulasiauvasiudusndmugnlufunsneyafuiines Janin
uASEI53A U 2557/58

v 6

911 Figure 6 agwiulandudUzndsiussyees 86-13 Tinananfinduaunsynanasyau

gnndelulasiaun 24 Alansu N sels Tuvaemiuginuasenans 50 linandngaanfissiuensile
Tulpsiau 16 Alansu N sals wasmnlalelulasauistuasyinlyiudUsnauiuginunsenans 50
Tinandnanasogranutn wanslmiuindudlzndviudinuasmans 50 desnsdelulasiausiingd

Wugszees 86-13

HanauunumaAsegaansanmsldlelulasaulunisuaniuduznaslufunseyn
Auwas U 2557/58

NMTIATIEinanuwuduiinannsidle tulasaulunisndadud venaslufu

Y+

N318YARUUINDY U 2557/58 wudn Judiuendang 2 wug Iinanouuwnudiuiinainnisidde

]

LY

lulasiunnigadlelddelulasiau 8 Alansu N sels Ineiugssues 86-13 Nldleiniinsedu

o

U311U5198115 8-16-16 Alansu N-P,05-K,0 ials Tnananade 3,457 Alansusels dauwug

9
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NRIA1En3s 50 MlddainliNssauUsunnsnams 8-16-16 Alansu N-P,0sK0 sials Tinande

12d8 3,639 Alandusisls (Table 32)

wavasn1slidevaainiansiasyiulanaznslinananvesiiudUsvasiiugnlufu
nsreyaRuLimes Swinuasassd U 2557/58

vaurfisudzndseny 6 \ieu Wudinunsaians 50 fanugaade 138 wufwns Ll
uanssfunsaifdlelIouiisuiuiugszoos 86-13 Feflannugaads 128 lwuRling usiieny 12
Wou sudinwnsmans 50 finnugaeds 155 wufwns ganitiugszees 86-13 sflnugaade
162 wuinsogaifeddyn1eada (Tables 33 and 34) Anadstminanduly dminanuiy
wanAnTEn uaziUosifuduilwasiiudusnds s 2 Wus liuand1efuneada (Tables 35-38) usl

¥

dorwrandunandawls wudn Wudszees 86-13 Tinandnudegeniniudinunsmans 50 og1ad

N

ydn cuiJUy (Table 39) LLN’J’]W‘USLﬂUWiﬁWﬁWi 50 ‘i]%lIWUUﬂ'ﬁLﬂ‘ULﬂEJ']ﬁQﬂ’J'TW‘Llﬁi 999 86-13 9E9dl

WedAyAnu (Table 40)

o w

nslddeneamniinanasyiuaiugeuesivdUsndegdilfudfynieada (P<0.05)

o

Tngnuidudusndmldleneamngnst 16 way 24 Alansu P,Os sials dAINgwINNIINTIUIEN

J
lmiaUSWaaLWWasJﬂa vdALy Lml:uLmﬂmamﬂmﬂaﬂawgamm 8 Alansu P,Os mals (Tables 33
and 34) uenanidamuinslilenoamaiisedusineg livinlddminanduly dindnanmii
Handnian waznandnwdaredudiuendunnsnesiunisada (Tables 35-37 and 39) unilkasie
Wedldudutisednaiifodiny (P<0.05) Taowuinsudgndslivefidudulsgegnlunsndsalild
Jorloamn mslidenoamaludnmgauilivesidudutisanas (Table 38) uanaini wui1 ms

Jansleneanalifnasedvinmsiuieivesiudlzwds (Table 40)

nsmeuauaatlsvadmavasiudusndsiivgnlufunmegnautimasiiugnluiu
nsreyaRuLimes Sinuasaissd U 2557/58

971 Figure 7 aziuliindudlsnaniugszens 86-13 lunevausssedeneamn nisld
Jerloaniiiniu dnalildnandnanmas lurneiiuginuasmans 50 Tnandnifiuturunsyiias
szaudnslevealn 24 Alansu P,0s Aals uansliiuindiudendniugszens 86-13 doensld

Uenlaaualuviunaen  nislddeneamnlivinlinaninvosiudlendaiugssees 86-13 LiuTu

]

[

aaiunslddeleauiniudiudUendionaldludnsaiesnuseduvesleanadaluiy - winsuan
fudsnasiuginunsenans 50 Snduseddddenoamnlulnugs Weliiuussavsaiwnisline

HANAUANYNTNYDINUG
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HaNAUUNUNIATEgAansaINNsIdlenaamnlunisnansivduzuaslufunsneya
Auwes U 2557/58

a o o

INMIAATIEINaRRULNUERNINNsIEdevoannlunsnEniud Vs nasluaunse

(%
o I3

gaAudmes U 2557/58 wuin msladeneamslunisndndudivsrauiugssuns 86-13 ldduaun

9

1+

ey wadlsAdslunivesnissnvinuniniu ulaudndudesdddeiosnuiaunavedsis

9 9

[
=

pnsfinesgyseenluaniuillasfnlufunandsluusasd Ssdunsdldannselddenoamnly
§n31 4-8 Alandu P,0s siels mamuztmslidenuaieneinu luvueiiudinuaseans 50
TinanouunuduAuinsasuilelddonoamnlusns 16 Alansu P,0, sols lasnuinilold
ﬂ&Jmﬁﬁiﬁizé’uﬂ%mmm@mmi 16-16-16 Alansu N-P,0--K,0 sols Tinandnads 3,737 Alansy
#els (Table 41)

navaen1slidelnunvsiensasyiulanaznslinandnvesiudUsvasiiugnlufiu
NIBYARULINDY S TAUATAITIA U 2557/58

NnMsinngwosiudUsvdsiieny 6 uaz 12 1Weu nuiniudinunsmans 50 fn1s
Wigiulnduaugannniiiussrens 86-13 lastusinumsmansdaugaiutunusaiein
uny uazdmnugaedegsgaileldadelnuny 24 Alan3u K0 sels luvasiiugszens 86-13 Aeln
unsEUsinen darugslaunnsinaiu (Tables 42 and 43) sfudwevdavis 2 Wus Wiwidnanduly
dtinanini uaznandaiaan liwnndafunisada (Tables 44-46) usiiugszeos 86-13 aglit
Wesiduiudsganiniuginunsaans 50 winudbinandaudsldunneraiunieada (Tables 47 and
48) \flefarsandiinisiAuiier wui sudevdsiudinuasmans 50 fsvdinsAuifeiganiy
Wugsze0s 86-13 (Table 49)

nslitelnumeiinasorminandulueshaiidedndy Tnenuinhudnandulufutuny
Snstelnuny uinslddelnungldvinldmdnanmuandatunisadn daunislinaniaian
vouiudlenaanuinnislddelnunednsy 8 16 uay 24 Alanu K0 dels Winandnviianlsl
uAnAafun1sadd uwiliinandniangsniinssdsililddeinunvedreiidoddny wazwuiinisld
Jelnunviiszdusingg lviliesidudulaaznandnutaunndnefumsada (Tables 44-48) uay
wuhmsladelnunsistuinarilifeinsiufsmosudsvdiudinuasmans 50 ansias
ogailtfuddny uinisldlelnunaiisedusineg livinlidudnnniufevesiudendniugsses

86-13 WANANAUNINADRA (Table 49)

n1snavauassadelnunyvasiudruzudsignlufuneynfiuuines
971 Figure 8 auiiulaifielallddelnuwny Sudenduiuginenseans 50 Tinandngd

niugsees 86-13 aghusiutn win1snevauawiadelnunyvasivdsrauiuginunsmans 50
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Aoudstles  nafe  wireldlelwunuiinduy  uivihbinandadinduisadntes  uansndu
dlznauiuginunsmans 50 duszanianlunisldlnunadenlunisasimandalanniiiugszees
86-13 awnsaiaseyiulauazlvinaniinlaalufunilnuna@eus luvaugiiugszees 86-13 g

= Y

novauewolelnunygs waglinandniuduaunsevdsseaudnadelnwmy 16 Alansu KO sels

9

v a o

wansbiiiiudn mndeanislidudusndniugsvees 86-13 Tinandnas Suludeddddelnunyda 16

Y

Alansu K,0 mols

HANdUUNUNILATEFAEN TIN5 L lelnunyTunisuandudruznaslufunsneya
Aurwes U 2557/58

nnMTAeginanuumudinannslienunylunsadniudends 2 wus Tu
Aunsiegafutiwes T 2557/58 wui1 Wugszeea 86-13 TinanauwnuduauinIsasuLInian
delddelnuny 16 Alandu K0 sels Inenuinilelddelusefuiliusuiusinomis 16-4-16
Alan3u N-P,05-K,0 sials fudusndmiugsseas 86-13 Tinananiads 3,599 Alansurels Tuvaei
fiuginuasenans 50 TnaneuunuduAinisamusnnigailoldielnuny 8 Alansu K0 dels
Tinaneuunuduainisamuinndian Tnenuindeladelusefuiliuinusinemis 16-4-

Alandu N-P,0sK,0 diols Tud1usnaanuginunseans 50 Tinandsiade 4,089 Alanfudals
(Table 50)

dyunan1svnassuazdatauauuz

nsldtpesavnzan Tnanouumuduauinisamu uazneliAnaudsdulunisnan
TfadnmamanAy dmiududendaiug CVMRA2-44-98 ﬁﬂqﬂiuﬁumwmauﬁﬁwm Jmin
vauwnu mistadelulasiau 24 Alansu N sals Jeeawin 4-8 Alansu P,0s sials uazdelnuny
16 Alansu K0 siols duiudinunsenans 50 astadelulasiau 24 Alansu N sels Jevlaawln
16 Alansu P,Os wials uavdelnuvy 8 Alansu KO sials

nsldtsegamnzan Wnaneuunuduauinsamu wagnoliAaauddulunisuan
svsdnwaunwAy dmduifudsvdaiugasees 86-13 fiugnlufunmeyaduimes S
umsanssd Aastalelulasiau 8 Alansu N sels Jevoan 4-8 Alansu P,Os siols waslalnuny
16 Alan3u KO siols dufudinuasmand 50 TuRunmeyeRutwes Tminuasassd asldie

lulpsiau 8 Alansu N sols Jeneawln 16 Alansu P,0;, sals uazlalnuny 8 Alansu K0 sals

msdwanuieluldusslevd T dudeyalunishimuusinisliledmiuiudendaun
nunsnsvesuuiNsAkuginnslddenuaieseiny  wasludeyauszneulunisussens

Hnausulknnemnsns
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Table 1. Soil analytical data before planting

Depth (cm)

Parameters

0-20 20-50
pH 6.04 5.87
Organic matter (%) 0.29 0.19
Available P (mg/kg) 4 1
Exchangeable K (mg/kg) 28 19
Exchangeable Ca (mg/ke) 106 63
Exchangeable Mg (mg/kg) 18 11
Exchangeable Fe (mg/kg) 12 13
Exchangeable Mn (mg/kg) 8 6
Exchangeable Cu (mg/kg) 0.14 0.15
Exchangeable Zn (mg/kg) 0.33 0.22

Table 2.  Number of harvested plant of cassava in Nam Phong sandy soil at Khon Kaen

Province as affected by nitrogen fertilizer application during 2012/2013

Fertilizer Number of harvested plant/rai Average

(kg N-P,O5-K,O/rai) CMR42-44-98 KU50

0-4-16 1,817 1,640 1,729 b
8-4-16 2,193 2,173 2,183 a
16-4-16 2,311 2,272 2,292 a
24-4-16 2,469 2,508 2,489 a
Average 2,198 2,148

CV (a) = 23.1%, CV (b) = 10.9%, 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 3. Fresh weight of cassava aboveground in Nam Phong sandy soil at Khon Kaen

Province as affected by nitrogen fertilizer application during 2012/2013

Fertilizer Fresh weight of aboveground (kg/rai) Average

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

0-4-16 1,177 630 904 b
8-4-16 1,217 1,053 1,135 a
16-4-16 1,930 1,643 1,787 a

24-4-16 3,147 1,900 2,524 a3
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Average 1,868 A 1,307 B

CV (a) = 4.50%, CV (b) = 32.50%, F-test: A = **, B = ** AXB = ns

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

Table 4. 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,O/rai) CMR42-44-98 KU50

0-4-16 1,977 1,863 1,920 ¢
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 5. Starch content of cassava in Nam Phong sandy soil at Khon Kaen Province as

affected by nitrogen fertilizer application during 2012/2013

Fertilizer Starch content (%) Average
(kg N-P,O4-K,O/rai) CMR42-44-98 KU50

0-4-16 25.0 204 22.7
8-4-16 23.1 229 23.0
16-4-16 26.3 17.7 22.0
24-4-16 259 18.4 22.2
Average 25.1 19.9

CV (a) = 24.60%, CV (b) = 15.20%, F-test: A = ns, B = ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 6. Starch yield of cassava in Nam Phong sandy soil at Khon Kaen Province as affected

by nitrogen fertilizer application during 2012/2013

Fertilizer Starch yield (kg/rai) Average
(kg N-P,O5-K,O/rai) CMR42-44-98 KU50

0-4-16 506 381 444 ¢
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8-4-16 563 909 736 bc
16-4-16 1,130 909 1,019 ab
24-4-16 1,531 1,109 1,320 a
Average 933 827

CV (a) = 42.94%, CV (b) = 44.79%, F-test: A = ns, B = *, AxB = ns

*: Significant difference at 5% level of probability, respectively, 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 7. Harvest index of cassava in Nam Phong sandy soil at Khon Kaen Province as

affected by nitrogen fertilizer application during 2012/2013

Fertilizer Harvest index Average
(kg N-P,O5-K,O/rai) CMR42-44-98 KU50

0-4-16 0.62 0.74 0.68
8-4-16 0.65 0.77 0.71
16-4-16 0.69 0.74 0.72
24-4-16 0.66 0.76 0.71
Average 0.66 B 0.75 A

CV (@) = 4.50%, CV (b) = 4.10%, F-test: A = *, B = ns, AxB = ns, * : Significant difference at 5% level of
probability, respectively, 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 8. Economic return analysis of nitrogen fertilizer application for cassava production in

Nam Phong Soils at Khon Kaen Province during 2012/2013

Starch Starch Cost of Other Total Income  Benefit
Yield MRR

Treatments content yield fertilizer costs cost

(kg/rai) (%)

% (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 4,310 263 1,134 1,208 3,444 4,652 8573 3921 291
24-4-16 5,877 259 1,522 1,481 4,071 5,552 11,619 6,067 239
KU50

0-4-16 1,863 20.4 380 662 2,465 3,127 3,376 249 -
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8-4-16 3,887 229 890 935 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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Table 9. Number of harvested plant of cassava in Nam Phong sandy soil at Khon Kaen

Province as affected by phosphate fertilizer application during 2012/2013

Fertilizer Number of harvested plant/rai Average
(kg N-P,05-K,O/rai) CMR42-44-98 KU50

16-0-16 2,390 2430 2410
16-4-16 2,311 2272 2292
16-8-16 2,647 2291 2469
16-12-16 2,133 2370 2252
Average 2,370 2341

CV (a) = 16.7%, CV (b) = 8.5%, F-test: A = ns, B = ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 10.  Fresh weight of cassava aboveground in Nam Phong sandy soil at Khon Kaen

Province as affected by phosphate fertilizer application during 2012/2013

Fertilizer Fresh weight of aboveground (kg/rai) Average
(kg N-P,0s-K,O/rai) CMRA2-44-98 KU50

16-0-16 2,430 a 1,490 bc 1,960
16-4-16 1,930 abc 1,643  bc 1,787
16-8-16 2,090 abc 1,630 bc 1,860
16-12-16 1,367 ¢ 1,707  bc 1,537
Average 1,954 1,618

CV (@) = 33.2%, CV (b) = 17.4%, F-test: A =ns, B =ns, AxB = *

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

Means of interaction between variety and fertilizer management in two column followed by a common letter

are not significant different at 5% level of probability by DMRT

Table 11.  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,0s-K,0O/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.
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Table 12.  Starch content of cassava in Nam Phong sandy soil at Khon Kaen Province as

affected by phosphate fertilizer application during 2012/2013

23

Fertilizer Starch content (%) Average
(kg N-P,05-K,O/rai) CMR42-44-98 KU50

16-0-16 251 19.4 22.3
16-4-16 26.3 177 22.0
16-8-16 24.1 22.0 23.1
16-12-16 26.0 17.9 22.0
Average 254 19.3

CV (a) = 18.9%, CV (b) = 13.4%, F-test: A = ns, B = ns, AXB = ns

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

Table 13.  Starch yield of cassava in Nam Phong sandy soil at Khon Kaen Province as affected

by phosphate fertilizer application during 2012/2013

Fertilizer Starch yield (kg/rai) Average
(kg N-P,0s-K,O/rai) CMRA2-44-98 KU50

16-0-16 1,133 852 993
16-4-16 1,130 909 1,019
16-8-16 1,156 1,138 1,147
16-12-16 1,022 915 969
Average 1,110 954

CV (a) = 39.13%, CV (b) = 27.11%, F-test: A =ns, B = ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 14.  Harvest index of cassava grown on Nam Phong sandy soil at Khon Kaen Province as

affected by phosphate fertilizer application during 2012/2013

Fertilizer Harvest index Average
(kg N-P,05-K,O/rai) CMR42-44-98 KU50

16-0-16 0.66 0.75 0.71
16-4-16 0.69 0.74 0.72
16-8-16 0.69 0.76 0.73
16-12-16 0.74 0.75 0.75
Average 0.70 0.75

CV (a) = 6.2%, CV (b) = 3.8%, F-test: A = ns, B = ns, AxB = ns,
ns: Not significant difference at 5% level of probability.
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Table 15.  Economic return analysis of phosphate fertilizer application for cassava production

in Nam Phong Soils at Khon Kaen Province during 2012/2013

Starch Starch Cost of Other Total Income  Benefit

Yield MRR
Treatments content yield fertilizer costs cost

(kg/rai) (%)

% (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 -

Table 16. Number of harvested plant of cassava in Nam Phong sandy soil at Khon Kaen

Province as affected by potash fertilizer application during 2012/2013

Fertilizer Number of harvested plant/rai Average
(kg N-P,05-K,O/rai) CMR42-44-98 KU50

16-4-0 2,351 2,034 2,193
16-4-8 2,430 2,133 2,282
16-4-16 2,311 2,272 2,292
16-4-24 2,291 2,489 2,390
Average 2,346 2,232

CV(a) = 11.7%, CV (b) = 7.6%, F-test: A =ns, B = ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 17.  Fresh weight of cassava aboveground in Nam Phong sandy soil at Khon Kaen

Province as affected by potash fertilizer application during 2012/2013

Fertilizer Fresh weight of cassava aboveground (kg/rai) Average

(kg N-P,O5-K,O/rai) CMR42-44-98 KU50

16-4-0 1,173 1,417 1,295 b
16-4-8 1,713 1,893 1,803 a
16-4-16 1,930 1,643 1,787 a

16-4-24 2,240 1,500 1,870 a
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Average 1,764 1,613

CV (a) = 14.92%, CV (b) = 20.4% 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 18.  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,O/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 3906 B 5093 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 19.  Starch content of cassava grown on Nam Phong sandy soil at Khon Kaen Province

as affected by potash fertilizer application during 2012/2013

Fertilizer Starch content (%) Average
(kg N-P,O4-K,O/rai) CMR42-44-98 KU50

16-4-0 22.2 20.0 211
16-4-8 26.1 23.6 24.9
16-4-16 26.3 17.7 22.0
16-4-24 252 224 23.8
Average 25.0 20.9

CV (a) = 16.9%, CV (b) = 16.8%, F-test: A = ns, B =ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 20.  Starch yield of cassava grown on Nam Phong sandy soil at Khon Kaen Province as

affected by potash fertilizer application during 2012/2013

Fertilizer Starch yield (kg/rai) Average
(kg N-P,0-K,O/rai) CMR42-44-98 KU50

16-4-0 523 1,012 767
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16-4-8 1,097 1,414 1,255
16-4-16 1,130 909 1,019
16-4-24 1,187 1,056 1,122
Average 984 1,098

CV (a) = 21.94%, CV (b) = 28.73%, F-test: A = ns, B = ns, AXB = ns

ns: Not significant difference at 5% level of probability.
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Table 21.  Harvest index of cassava grown on Nam Phong sandy soil at Khon Kaen Province as

affected by potash fertilizer application during 2012/2013

Fertilizer Harvest index Average
(kg N-P,05-K,O/rai) CMR42-44-98 KU50

16-4-0 0.67 0.78 0.73
16-4-8 0.71 0.76 0.74
16-4-16 0.69 0.74 0.72
16-4-24 0.68 0.76 0.72
Average 0.69 B 0.76 A

CV (a) = 2.8%, CV (b) = 3.8%, 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 22.  Economic return analysis of potash fertilizer application for cassava production in

Nam Phong Soils at Khon Kaen Province during 2012/2013

Starch Starch Cost of Other Total Income  Benefit

Yield MRR
Treatments content yield fertilizer costs cost

(kg/rai) (%)

% (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 26.3 1,134 1,208 3,444 4,652 8,573 3,921 -
16-4-24 4,740 25.2 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 23.6 1,419 964 4,125 5,089 11,473 6,384 285
16-4-16 4,770 17.7 844 1,208 3,628 4,836 8,257 3,421 -
16-4-24 4,680 22.4 1,048 1,452 3,592 5,044 8,761 3,717 -

Table 23. Soil analytical data before planting

Soil depth (cm)

Parameters

0-20 20-50
oH 4.84 5.01
Organic matter (%) 0.46 0.32

Available phosphorus (mg/kg) 3 3
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Exchangeable potassium (mg/kg)

33
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Table 24.  Plant height at 6 months after planting of cassava grown on Nam Phong soil as

affected by nitrogen fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

0-16-16 115 113 114 ¢

8-16-16 126 142 134 b

16-16-16 133 148 141 ab

24-16-16 161 146 153 a

Average 134 137 136

CV (A) 17.11%, CV (B) 9.63%, 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 25.  Plant height at 12 months after planting of cassava grown on Nam Phong soil as

affected by nitrogen fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

0-16-16 136 131 133 b

8-16-16 144 162 153 a

16-16-16 146 163 155 a

24-16-16 172 157 164 a

Average 150 153 151

CV (A) = 15.14%, CV (B) = 9.65%, 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 26.  Fresh weight of stem and leave of cassava grown on Nam Phong soil as affected

by nitrogen fertilizer application during 2014/2015

Fertilizer (B) Fresh weight of stem and leave (kg/rai) Average
(kg N-P,O5-K,O/rai) Rayong 86-13 Kasetsart 50
0-16-16 545 295 420 b
8-16-16 a7 780 764 a
16-16-16 863 830 847 a

24-16-16 1163 840 1001 a
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Average 830 686 758

CV (A) = 73.12%, CV (B) = 32.41%, F-test: A=ns, B = ** AxB = ns

**: Significant difference at 1% level of probability, ns: Not significant difference at 1% 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 27.  Fresh weight of stalk of cassava grown on Nam Phong soil as affected by nitrogen

fertilizer application during 2014/2015

Fertilizer (B) Fresh weight of stalk (kg/rai) Average
(kg N-P,0s-K,O/rai) Rayong 86-13 Kasetsart 50
0-16-16 300 201 251 b
8-16-16 399 328 363 a
16-16-16 a7 379 403 a
24-16-16 ar8 363 421 a
Average 401 318 360

CV (A) =53.23%, CV (B) = 21.05%, F-test: A = ns, B = **, **: Significant difference at 1% level of probability, ns:
Not significant difference at 1% 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 28.  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,O5-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 29.  Starch content of cassava grown on Nam Phong soil as affected by nitrogen

fertilizer application during 2014/2015

Fertilizer (B) Starch content (%) Average




(kg N-P,04-K,O/rai)

Rayong 86-13

Kasetsart 50
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0-16-16 224 18.7 20.6
8-16-16 21.5 17.4 19.5
16-16-16 20.4 16.7 18.5
24-16-16 20.4 17.7 19.1
Average 212 A 176 B 19.4

CV (A) = 6.16%, CV(B) = 9.64%, 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 variety in a row followed by a common letter are not significant different at 5% level of probability
by DMRT

Table 30. Starch yield of cassava grown on Nam Phong soil as affected by nitrogen fertilizer

application during 2014/2015

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

0-16-16 579 343 461

8-16-16 748 636 692

16-16-16 733 620 677

24-16-16 749 610 679

Average 702 552 627

CV (A) = 57.35%, CV (B) = 31.83%, F-test: A = ns, B = ns, AxB = ns

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

Table 31.  Harvest index of cassava grown on Nam Phong soil as affected by nitrogen fertilizer

application during 2014/2015 (Unit: kg/rai)

Fertilizer Harvest index Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

0-16-16 0.75 0.78 0.77 a

8-16-16 0.75 0.78 0.77 a

16-16-16 0.74 0.76 0.75 ab

24-16-16 0.69 0.74 071 b

Average 0.73 0.76 0.75

CV (A) = 2.99%, CV B) = 2.82%, 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 row followed by a common letter are not significant different at 5% level

of probability by DMRT
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Table 32.  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 yield fertilizer costs cost

(kg/rai) (%)

% (kg/rai) (Baht/rai)

Rayong 86-13
0-16-16 2,513 22.4 564 662 2,125 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 3,599 204 733 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 -
KU50
0-16-16 1,801 18.7 337 662 2,441 3,103 3,174 72
8-16-16 3,639 17.4 632 935 3,175 4,110 6,262 2,152 206
16-16-16 3,737 16.7 623 1,208 3,215 4,423 6,353 1,930 -
24-16-16 3,398 17.7 602 1,481 3,079 4,560 5,885 1,324 -

Table 33.  Plant height at 6 months after planting of cassava grown on Nam Phong soil as

affected by phosphate fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

16-0-16 116 119 118 b

16-8-16 124 140 132 ab

16-16-16 133 148 141 a

16-24-16 136 147 141 a

Average 128 138

CV (A) 5.64%, CV (B) 8.57%, F-test: A=ns, B =* Ax B =ns,
*. Significant difference at 5% level of probability, ns: Not significant difference at 5% level of probability.
Means fertilizer management in a column followed by a common letter are not significant different at 5%

level of probability by DMRT

Table 34. Plant height at 12 months after planting of cassava grown on Nam Phong soil as

affected by phosphate fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,05-K,0/rai) Rayong 86-13 Kasetsart 50
16-0-16 134 136 135 b

16-8-16 138 157 147 ab
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16-16-16 146 163 155 a
16-24-16 149 162 156 a
Average 142 B 155 A 148

CV (A) =2.12%, CV (B) = 7.52%, F-testt A=* B =% AxB=ns,
*. Significant difference at 5% level of probability, ns: Not significant difference at 5% level of probability.
Means of varieties in a row and means of fertilizer management in a column followed by a common letter

are not significant different at 5% level of probability by DMRT

Table 35.  Fresh weight of stem and leave of cassava grown on Nam Phong soil as affected

by phosphate fertilizer application during 2014/2015

Fertilizer Fresh weight of stem and leave (kg/rai) Average
(kg N-P,0s-K,0O/rai) Rayong 86-13 Kasetsart 50

16-0-16 654 a70 562

16-8-16 754 696 725

16-16-16 863 830 847

16-24-16 776 914 845

Average 762 728 745

CV (A) = 18.82%, CV (B) = 28.92%, F-test: A =ns, B =ns, AXB = ns

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

Table 36.  Fresh weight of stalk of cassava grown on Nam Phong soil as affected by

phosphate fertilizer application during 2014/2015

Fertilizer Fresh weight of stalk (kg/rai) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

16-0-16 399 277 338

16-8-16 379 288 334

16-16-16 a7 379 403

16-24-16 383 352 367

Average 397 324 360

CV (A) =23.98%, CV (B) = 16.56%, F-test: A = ns, B = ns, AxB = ns

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

Table 37.  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,0s-K,0O/rai) Rayong 86-13 Kasetsart 50
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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 38.  Starch content of cassava grown on Nam Phong soil as affected by phosphate

fertilizer application during 2014/2015

Fertilizer Starch content (%) Average
(kg N-P,0s-K,0O/rai) Rayong 86-13 Kasetsart 50

16-0-16 235 18.7 21.1 a

16-8-16 21.3 16.7 190 b

16-16-16 20.4 16.7 185 b

16-24-16 17.5 16.7 171 b

Average 20.7 17.2 18.9

CV (A) =14.58%, CV (B) = 8.28%, F-testt 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
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Table 39.  Starch yield of cassava grown on Nam Phong soil as affected by phosphate
fertilizer application during 2014/2015

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

16-0-16 824 528 676

16-8-16 715 514 614

16-16-16 733 620 677

16-24-16 574 651 612

Average 711 A 578 B 645

CV (A) = 1.54%, CV (B) = 22.81%, F-test: A=** B=ns,AxB=ns
**. Significant difference at 1% 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 40  Harvest index of cassava grown on Nam Phong soil as affected by phosphate

fertilizer application during 2014/2015

Fertilizer Harvest index Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

16-0-16 0.77 0.79 0.78

16-8-16 0.74 0.76 0.75

16-16-16 0.74 0.76 0.75

16-24-16 0.74 0.76 0.75

Average 0.75 B 0.77 A 0.76

CV (A) =2.29%, CV (B) = 3.33%, 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
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Table 41.  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 yield 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 D
16-16-16 3,599 20.4 733 1,382 3,160 4,542 6,518 1,976 D
16-24-16 3,263 17.5 572 1,556 3,025 4,581 5,632 1,051 D
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 3,737 16.7 623 1,382 3,215 4,597 6,353 1,757 152
16-24-16 3,927 16.7 654 1,556 3,291 4,847 6,676 1,829 29

Table 42.  Plant height at 6 months after planting of cassava grown on Nam Phong soil as

affected by potash fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,O5-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 129 135 132 b

16-16-8 134 154 144 a

16-16-16 133 148 141 ab

16-16-24 129 175 152 a

Average 131 B 153 A

CV (A) 4.04%, CV (B) 6.25%, F-test: A=* B=* AxB =ns
* Significant difference at 5% level of probability, ns: Not significant difference at 5% level of probability.
Means of varieties in a row and means of fertilizer management in a column followed by a common letter

are not significant different at 5% level of probability by DMRT
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Table 43.  Plant height at 12 months after planting of cassava grown on Nam Phong soil as

affected by potash fertilizer application during 2014/2015

Fertilizer Plant height (cm) Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 143 d 153 cd 148

16-16-8 149 cd 171 b 160

16-16-16 146 d 163  bc 155

16-16-24 143 d 193 a 168

Average 146 170 158

CV (A) = 2.12%, CV (B) = 7.52%, F-test: A = *, B = ** AxB = **

** . Significant difference at 1% level of probability, * : Significant difference at 5% level of probability, ns:
Not significant difference at 5% level of probability.

Means of interaction between variety and fertilizer management in two columns followed by a common

letter are not significant different at 5% level of probability by DMRT

Table 44.  Fresh weight of stem and leaves of cassava grown on Nam Phong soil as affected

by potash fertilizer application during 2014/2015

Fertilizer Fresh weight of stem and leaves (kg/rai) Average
(kg N-P,O5-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 527 646 586 b

16-16-8 742 940 841 ab

16-16-16 863 830 847 ab

16-16-24 756 1,303 1,029 a

Average 722 930 826

CV (A) =34.62%, CV (B) = 25.59%, 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 45.  Fresh weight of stalk of cassava grown on Nam Phong soil as affected by potash

fertilizer application during 2014/2015

Fertilizer Fresh weight of stalk (kg/rai) Average
(kg N-P,04-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 340 300 320

16-16-8 383 379 381

16-16-16 az7 379 403
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16-16-24 375 446 411

Average 381 376 379

CV (A) = 17.88%, CV (B) = 20.57%, F-test: A = ns, B = ns, AxB = ns
ns: Not significant difference at 5% level of probability.

Table 46.  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,0s-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 3,137 3,668 a

16-16-24 2,979 4,045 3,512 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 5%

level of probability by DMRT

Table 47.  Starch content of cassava grown on Nam Phong soil as affected by potash fertilizer

application during 2014/2015

Fertilizer Starch content (%) Average
(kg N-P,O5-K,O/rai) Rayong 86-13 Kasetsart 50

16-16-0 197 a 172 b 18.4

16-16-8 176 b 170 b 17.3

16-16-16 204 a 16.7 b 18.5

16-16-24 204 a 166 b 18.5

Average 19.5 16.9 18.2

CV (A) = 9.83%, CV (B) = 4.94%, F-test: A = ns, B = ns, AxB = *, * : Significant difference at 5% level of
probability, ns: Not significant difference at 5% level of probability.
Means of interaction between variety and fertilizer management in two columns followed by a common

letter are not significant different at 5% level of probability by DMRT

Table 48.  Starch yield of cassava grown on Nam Phong soil as affected by potash fertilizer

application during 2014/2015

Fertilizer Starch yield (kg/rai) Average




(kg N-P,04-K,O/rai)

Rayong 86-13

Kasetsart 50

40

16-16-0 434 566 500
16-16-8 514 698 606
16-16-16 733 620 677
16-16-24 607 674 640
Average 572 639 606

CV (A) =23.31%, CV (B) = 17.24%, F-test: A = ns, B = ns, AxB = ns

ns: Not significant difference at 5% level of probability.
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Table 49. Harvest index of cassava grown on Nam Phong soil as affected by potash fertilizer
application during 2014/2015
Fertilizer Harvest index Average
(kg N-P,05-K,O/rai) Rayong 86-13 Kasetsart 50
16-16-0 0.71 bc 0.78 a 0.75
16-16-8 0.72 bc 0.76 ab 0.74
16-16-16 0.74 abc 0.76 ab 0.75
16-16-24 0.73 bc 0.70 ¢ 0.71
Average 0.72 0.75 0.74

CV (A) = 2.35%, CV (B) = 3.18%,

Ftest: A=* B=ns, AxB =*

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

Means of interaction between variety and fertilizer management in two column followed by a common letter

are not significant different at 5% level of probability by DMRT

Table 50.  Economic return analysis of potash fertilizer application for cassava production in

Nam Phong Soils at Nakhon Sawan Province during 2014/2015

vield Starch Starch Cost of Other Total Income  Benefit VRR

Treatments content yield 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 2,916 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
KU50
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




100

80

60

40

20

Daily rainfall (mm)

Planting date: 24 April 2012

Harvesting date: 26 April 2013

Ll ‘ I |l ‘l Ll L

T ! T T ! !
N N N [Q\ (@ AN o o \a! S8} S8} o
< N J J N < N N N J N N
— o L N~ (@) ~ — N2 N M~ (@) ~
~ ~ ~ ~ ~ — ~ ~ ~ ~ < —

Date

a2

Figure 1. Daily rainfall at Khon Kaen Meteorological station, Sila Sub-district, Mueang District,
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Figure 2. Response of cassava to nitrogen fertilizer application in Nam Phong sandy soil

at Khon Kaen Province during 2012/2013
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Figure 3. Response of cassava to phosphate fertilizer application in Nam Phong sandy soil
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Figure 4. Response of cassava to potash fertilizer application in Nam Phong sandy soil
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Figure 6. Response of cassava to nitrogen fertilizer application in Nam Phong sandy soil
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Figure 7. Response of cassava to phosphate fertilizer application in Nam Phong sandy soil
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Figure 8. Response of cassava to potash fertilizer application in Nam Phong sandy soil

at Nakhon Sawan Province during 2014/2015
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