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Abstract :

The responses of cassava on N, P and K nutrient management were investigated on both
of loamy soils in Eastern region of Thailand, namely Chon Buri and Mabbon soil series since
2011 to 2015. The objective of this study was for the site — specific nutrient requirement of
each cassava varietal needs. During rainy season in 2011 to 2013, the experiment was
conducted on Chon Buri soil at Maung District, of Rayong province. A split- plot was designed
with 3 replications. Main plot was comprised of Rayong 9, Rayong 11 and CMR46-39-42 (Rayong
86-13) cassava varieties. Subplot was consisted of 10 treatments of fertilizer application as 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) 16-8-8 and
10) 16-8-24 kg of N-P,05-K,O per rai. In 2014 to 2015, the experiment was conducted on Nong
Bon soil at Pluakdaeng District, Rayong province. A split-plot was designed with 3 replications,
and main plot was comprised of Kasetsart50 and Rayong86-13. Subplot was devised into 3
groups which consisted of 1) 4 levels of N application rates as 0, 8, 16, and 24 kg per rai by the
sufficient of P and K fertilizers in all treatments. 2) 4 levels of P application rates as 0, 4, 8 and
16 kg P,Os per rai by the sufficient of N and K fertilizers in all treatments, and 3) 4 levels of K
application rates as 0, 8, 16 and 24 kg K20 per rai by the sufficient of N and P fertilizers in all
treatments. The results in Loamy soil : Chon Buri series showed that The result showed that
variety and fertilizer method was significant in fresh weight and starch. Rayong 9 showed hight
fresh weight and starch yield (3,768 and 979 Kg/rai) followed by Rayong 11 (3,375 and 845
Kg/rai) and CMR46-39-42 (3,081 and 772 Kg/rai). The 24-8-16 K.g. N-P,05-K,O/rai showed highest
fresh weight and starch vyield (4,286 and 1,065 Kg/rai). This method showed highest income
(7,448 Bath/rai). The 3 varsities showed highest potassium uptake followed by nitrogen uptake
and phosphorus uptake. The plant uptake for 3,408 Kg/rai cassava yield showed 2.14-2.29-10.69
Kg.N-P-K/rai or 2.14-5.24-12.83 Kg.N-P,05-K,O/rai fertilizer. The result in loamy soil : Mabbon
series on nitrogen method showed that Kasetsart 50 and Rayong 86-13 was significant in fresh
weight (4,776 and 4,567 Kg/rai). The 24 N Kg/rai showed highest fresh weight (5,496 Kg/rai) and
income. Rayong86-13 showed highest % starch and starch yield (29.3 % and 1,331 Kg/rai). The
result on phosphorus method showed that Kasetsart 50 and Rayong86-13 was significant in
fresh weight (5,158 and 4,980 Kg/rai). Rayong86-13 showed highest % starch and starch yield
(29.3 % and 1,419 Kg/rai). The 4 P,0Os Kg/rai showed highest fresh weight (5,306 Kg/rai) and
income. The result on potassium method showed that Kasetsart 50 and Rayong86-13 was
significant in fresh weight (5,018 and 4,857 Kg/rai). Rayong86-13 showed highest % starch and
starch yield (29.3 % and 1,419 Kg/rai). The 16 Kg.K,O/rai showed highest income. The plant



uptake result showed that highest nitrogen uptake followed by phosphorus uptake and
potassium uptake. The nitrogen uptake showed highest in leave. Phosphorus uptake showed

highest in stalk. Potassium uptake showed highest in root.
Key worlds: Cassava, nutrient management, Loamy soil, Chon Buri Series and Mabbon Series
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Tdtle Auosifuiutisogszming 26.7 - 28.0 % (Table 3)

U 2555/2556 (U7 2) wua1 mstdiuguaznisldadefianeiuldinavinlmdesigududaluian

=

wanaafiu fie n1sugndudendeia 3 Wug iesidudutiaagsening 23.3-24.1 % uay nsldde
nsfuliesidudutiaagsening 22.9 - 24.3 % (Table 3)

T 2554/2555-2555/2556 esidudutlduianlaendssis 2 U wuln n1sUgniiudUsndama 3

o w a

wugliiiesiduduwldumanunndsiuegsifedAgnieeadis TnonisugndudUsmaans 3 siug i

§ = (3

Woesidusuteegszning 253 - 26.0 % wazn1sldle 16-8-16 Nn.N-P,0sK,0/ls Tiesiduduieasan

6 @

26.4 % IndAssiunisladladewasnislade 16-8-0 nn.N-P,0s-K0/LS Niesidusdudavintu e 26.2 %
' 1 Nv o W a aa v 1+ aad aa aa § < (3 ' !

waneisegelideddgdmneaiifdunislalenssuizous yanssuds nlesidudulsegsendng 24.8-

25.8 % wazlinuyjiserduiudszninsiuguaznislddednsidiegfdisenislidesidududve iy

dUznag (Table 3)
2.4 HANAALUY

U 2554/2555 U7 1) wuir nislaiuguasdelinandaudanndraiuegadided Ay mneaa

Ao nMsugniiudisndanugsvees 9 nandnudgaan 1,050 nn./ls unni199InUSCMRA6-39-42 uag



fiugszoes 11 Tslvimandauds 750 uaz 744 an /s audrdu drunsldte wuin msldde 24-8-16
nN.N-P,05-K,0/15 Tinandnudeasan 1,128 nn./ls IndlAeaiunislade 16-8-24 nn.N-P,05-K,0/13 R
Toinandauds 1,058 nn./l3 uandnsegreiidodfyBansadafunisldie 16-8-16, 16-8-8, 16-16-16,
16-8-0, 16-0-16,8-8-16 wag 0-8-16 Nn.N-P,05-K,0/13 ﬁiﬁmamaml,ﬂaaegswm 764 - 1,015 nn./ls
wazmslalladelinandnutasingn 494 nn./l3 (Table 3)

s 1

U 2555/2556 (Ul 2) wui1 mavgnifudiusndsitugszes 11 Wnandaulsgean 945 nn./ls

9

s

TndiAsaruiugszees 9 Mlvnandnudagegn 908 nn./ls uansnsegrslidodfydomeadaduiiug
CMRA6-39-62 Alvinandauds 793 nn./ls daunslate 16-8-24 nn.N-P,05K,0/15 inananutsgaan
1,054 nn./lslndlAesiunisldde 24-8-16 uag 16-8-16 nn.N-P,05-K,0/13 ﬁiﬁmamamtﬂqagjiwdw
1,002 - 1,015 nn./ls LwiLmﬂmaaﬂwqﬁﬁaﬁﬁ@ﬁmmﬁﬁ Junslalade LLasmﬂdﬂamisﬁ%mi%u ‘

ﬁiﬁmamamﬂqag’iwdw 764 - 925 nn./13 (Table 3)

U 2554/2555-2555/2556 mslinandnudaiudgndslasiadssia 2 ¥ wui1 nsugnsiu

'
O W a

dusndaiugsvees 9 linandawleasan 979 nn./ls unnsnsegrelifeddgBomeatiatuiugssees 11

LA NUGCMRA6-39-42 Felinandnuds 845 uaz 772 nn./ls suddu n1sldde 24-8-16 nN.N-P,Os-

K,0/13 Tnandnutisgean 1,065 nn./ls Indidssfunisldde 16-8-24 uas 8-8-16 Falvinandnuds

'
0O Y a

1,057 uag 1,015 nn./ls auaiu wikenssegaiideddnydmisadanunislade 16-16-16, 16-8-8, 8-
8-16, 16-8-0 , 16-0-16 wag 0-8-16 nn.N-P,05-K,0/13 ﬁiﬁmawﬁmlﬂqagjiwdw 692 — 918 nn./1s uay
nslaladeliuandnutisngn 633 nn/l3 uarlinuujiSerduiudseniaiuduasnslaesnsisinemd

Troni1slvinanasds (Table 3)

3. M3galdsnemnsvesiudiuzuas

U 2556/2555-2555/2556 n13galdsnoIIvesudsvdi 3 Wuslaeaders 2 ¥ wud 3
msgeldsnlulasiaunniigaludinvedu wasinsgaldveaniea uaslnuvadesludimvesinannniy
druvedlu fu uazmi (Table 4-7) lngdudsndsiugszens 9 Insaaldlulasiausiunndiugean
18.35 nn.N/13 s0tasufe Wudszeas 11 dUsinamsaaldlulasiau 14.14 nn.N/LS waeiugCMRA6-39-
42 Fafivsanumsgeldlulasiausiign 13.50 nn.N/ls nnslddeiiunnsnstu finsgeldlulasiausimn
diuagsening 12,69 17.31 nn.N/IS n1saaldneanasa wudi dudilendaiugszess 9 Insgald
WoareSasiunndiugean 7.47 nn.p/l3 sesasnAeiugszeed 11 wasNugCMRA6-39-42 lapiinsaald
yoane3asaunna1uini 6.04 waz 5.46 nn.P/ls audidu waznslddefiunnsiaiu fn1sgeld
WoanoTasunndIuegsening 5.29 - 7.70 nn.P/ls drunisgaldlnunaiden wudi fugssees 9 &
USununisgaldlnunadeusiunndiugean 24.0 nn.K/15 s09a9u1Ae WUSCMRA6-39-42 Hn1sgald
TnunaiBon 18.88 nn.k/13 wagiugszees 9 Insgeldlnunadensgawiniy 18.77 nnk/ls wagnns
Tadeunnsnatu fmsgalilnumadousumndiu 17.22 - 2532 an. kA3 fefunsugnifudsvdeds

lonandniade 3,408 nn./ls dn1sgaldsglulasiau weaneda uaslnunadedluazaululu du mi uae



WsuAuWwindu 15.33, 6.42 way 20.76 nn.N-P-K/15 IuﬁmmiqzyL?mﬁmmmiﬁﬁmsﬂﬂd’msuaqﬁu
ponlunniiuilaslisudiuvedly du weswmihiilanavashu wui dnsaydelulasau Weaveda
waglnunai@ey 2.14, 2.29 uag 10.69 nA.N-P-K/13 viTaisuwidudewmiliviiiu 2.14-5.24-12.83 an./
N-P,05-K,0l3 (Table 8)

q. Namammumamwggmam%

a

U 2554/55-2555/2556 lagiade 2 U wuin nsugnifudzndeiugszees 9 dilsansgeq

Y 9

5,108 vw/l5 sosaunAeRugITe 11 Lasiu§CMRA6-39-42 ﬁfﬁ’ﬂiqw%mﬁa 4,283 wae3,655 /s

I a o

mudRy N1sldde 24-8-16 An.N-P,05-K,0/15 inlsavSiadegsan 7,448 un/ls sesasunde nisldde

a a

16-8-16 way 16-8-8 NN.N-P,0s-K,0/l3 fiflsgnsinde 6,840 war 6,291 uw/ls auddu Faunsld

Jelufunseuusiu gaauvays mnilkuamuunisuzdnde 24-8-16 nn.N-P,05-K,0/l3 kazminiidu

autlswus lgdy 16-8-16 NN.N-P,05-K0/1s Felinanauunuunnan 100 % (Table 9)

yaRuuuUeY gauanl 2556/2557-2557/2558

2. dnMmuIndaunaanngUan

1.1 Uasnauielu

f9uany 2556/2557 fimsnszaeivesiunasngguanAeudsasiiane fUsunarugegafou
domau (4 Wwaunaslgn) U%mmﬁmuiamaam@ﬂqﬂ (15 n.A. 2556 — 27 W.A. 2557) 1,357.5
Haduns (Figure 2)

fquany 2557/2558 fimsnszaeivesiunasngguanAeudnsasiiane fUsunarugegaon
donau (4 waunaslgn) U%mmﬁmuiamaamq@ﬂgﬂ (12 fl.8. 2557 - 13 W.A. 2558) 1,443.4

Haduns (Figure 2)

1.2 AY

=

Auluiunnaasadugafuuiuueu fAdauUas UTM 47 P X 0739948 Y 1426412 Han1534A315%

D

a o X a & a ] a a 1 aa = = o § va
mumu‘d@uﬂ UANBULLUDAULUUAUNTIEUUTIU AUVULALAUAINUNLEY AD 4.9 lay 4.8 "?N'E]'H]VHI‘WW‘L!

'
= % = o 1

PanaadsuLazkuniifonle warluvuziielfuiiseauitevaanany inlimantaziusnidaazany
poninunauotadufiuiuiiald fuiunaidunieiagi luAuvulaziuds Wiy 0.89 uag 0.52
Wesidud fivsmameanssaiidudssTovivingu 10 uwaz 8 un/nn. wasilnuvadeuiivaniudsulssi
fio 16 uag 14 un./an. MuaRU Fadndaningd TaeszdvingAvesfiteviilumsugnifudsvdsie
4.6 (CIAT, 1979) szfuingAvesdunieinguindu 0.80 % syduingAnoaesadidulszlovi uas
TnuadeuilvaniUasuldiviadu 7 wag 30 un/nn. suasu ; Tof 2539) Snwazvesiumeluntdau

WU1T Auvukazfuaeiidefudufusulunsieg A5eauauan 0-97 %1, MANUIFARUTUNTATA



WY 9g581ine 4.8 - 5.0 IUTu1udunseingegluseduniuinegsening 0.09 - 0.65 Weosidud
woanesafiuuseloniogszning <5-8 un/nn. uaslnunadoufiuanilieowsgsening 18- 39 un./
nn. (Table 10)

2. NANAALAZIAUSENDUNANAN VB UAIUL VA

n1sveaesdaedl 1) Anwinisnavauasdedelulnsiauvasdudusvds

1. HANANIER

% s

U 2556/2557 (@ 1) wuin msvgnsfudiuzvdaiudinunsenans 50 wagiusszyoiss-13
Tinandnian liunndeiuegaiidudAynieada fie Wugszeedse-13 lnandavian 5,449 Alansusie
15 vauziiusinwasmans 50 Tinandniian 5,383 Alanusiels waznslddelulnsioudiszdiu 24
Alansu Neiols Winandnvnangagn 6,423 Alansudels TndiAsstunisladelulasiaudisziu 16 Alansy
Niols Bsliinandntiaan 5,929 Alansusels unninsegrsiidoddynsldadelulnsaudisziu 8 Alandy
Nils wazmslallatelulmsiou Aluandainan 4,791 wag 4,521 Alansusiols aiddu (Table 11)

U 2557/2558 (Ul 2) mIneuauassielolulnsiauvesiiudiuznds 2 Wus wuin msugniiy
dlgnaniugszees 86-13 wavuginunsaans 50 Wnandnian liunnd1aiuegalitedfyviead
fio WusinunsAans 50 lrinandnvnan 4,168 Alansusiols vauefiszedss-13 Winandntnan 3,684
Alansusiols nslaelulnsiauiseiv 24 Alanfu Neels TWnandniangean 4,569 Alandusiels
TndiAgstunslatelulnsiauisesiu 16 AlanduNdels Alvinandniian 4,400 Alaniudels udunnsng
msadegaiifiudfgydstunslddelulnsauiiszdu 8 Alansu Neols Mlvinandniiian 3,679 Alansu
sols vauriimslallatelulasiaulinandnihansiian 3,047 Alansu Neiels (Table 11)

U 2556/2557-2557/2558 wanAnvansudUsndslneadesia 2 T wudr msldiusuagsnnied

| [

wane19iy inandnvianlaiunnaneiu Aeiuginuasaans 50 Tinandnviaan 4,776 Alansusiels

] ]
] v

YUsNIEe0386-13 linandniaan 4,567 Alansusels msladelulasiauiisedu 24 AlansuNsials 1v

= LY 1=

nandnvhanidogean 5,496 Alansudels Indidsstunisladelulasiauiissdv 16 Alansunsiols &
Tnandnvhaniade 5,169 Alaniusdels uiunndiegsdifvdfndmsadatunslalolulnsauiisedu
8 AlanSuNsiels fluananian wae 4,235 Alansusels LLazmﬂaﬂzi{jsJiuImmuﬁiﬁmamamﬁaam
\ady 3,784 Alansusiels waghinuufAzonduiudseninaiusuasnnsladelulasiaussiussiddenis
Tikandnian (Table 11) lnofudendaiugszons 86-13 Iinandnfnduaunseisdaseduie
lulasiauil 16Alansu N dels luvazfiuginuasaans 50 Winandngeanideldielulasiauiisziv 24

Alansu N wals (Figure 3)
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Figure 3 Response of cassava to nitrogen fertilizer application in Mabbon Loamy soil

at Rayong Province during 2013/2014-2014/2015

2. Wasidududs

LYY

U 2556/2557 @7 1) msUgnsfudendaiugszeesss-13 wuin Wdesidudutisgaan 28.9

'
v a

Wesidus genimiudinumsenans 50 egnelideddydmeada Alivesidudiuta 24.1 Wesidud uanis

[

lddglulasiaunsgiunnag lvinliesiudulaunndsiuegrfiteddynsadfniegszning 25.5-

27.5 Wosiiud (Table 11)
U 2557/2558 (U4 2) nsUgnsfudUzndaiugszeesss-13 wuin Wdesidudiutisgaan 29.6

Wesiiud asnimiuginunsemans 50 egnadieddgBmeadn Thivesiiuduta 26.5 Wesdud uwasnisld

a o Y

Jelulnsiaunsgausngg linliwesudutaunnsinsiueg nivvddgyniadfnioes sening 27.9 -

o

28.3 Waswua (Table 11)
U 2556/2557-2557/2558 wWesidududsluranlnendsiia 2 U wui nsugniudUendaiug

]

EN

'
v o v a

5289986-13 TUesidudutluaiiaean 29.3 wWesdus aininiuginunseans 50 egalitud1Anydmng

ann Nhilesiwuduiuade 25.3 Wesiwud wazmslddelulasmuiseiulifinavinlidesiduiudslum

v |

anuaneneiu Tadenndesiuli 1 uaz 2 Ae nislddelulasiaunnssivlmlesdudutiiegndeszning

i% '
U U caa

26.7 - 27.9 Wesdud Milillosniudiudvzndiltlunmeasalunguiusniiiuesidudas S9as,

]



2554) uazlinuujduiusseninaiuguaznisladesnsisnagidsenishilesidududwasdudizng
(Table 11)

3. NaNAALUY

U 2556/2557 (@ 1) nuin msvgnsudendaiugszeesss-13 Inananutgean 1,568
Alansudels unndnaniudinunsmans 50 filvinandauds 1,302 Alandudels nrslddelulnsiaud
sedu 24 Alan3u Neiols Tiwandnuilagegn 1,677 Alanfusels IndiAserunislddelulasiaudisziu
16 Alansu Neels Felsinandnutl 1,629 Alandusisls LLGiLLG]ﬂﬁhﬂﬁ]ﬂﬂﬂﬁﬁﬁﬁﬁﬁiy,miﬂ’]ﬂﬁﬂﬁiuiﬁilﬁmﬁ
seeu 8 Alan3u Neols uaznislildelulasiou Alvnandauds 1,278 uaz 1,155 Alanfusols
AaeU (Table 12)

U 2557/2558 @11 2) msliugfiunneineiu Tnandnuddliunndneiu Aefusinuasmans 50
Tinandnutls 1,106 Alansurels vafiszee86-13 Inandnuls 1,093 Alanfusdels nisldde
lulnsiaudisedu 24 Alandu Nelels Tinandnutlsgean 1,291 Alansusiols TndiAsstunsladelulnsiou
fiszsu 16 Alandu Neels Mnananuds 1,247 AlanSusiels LwiLmnmamqaﬁaaéNﬁﬁf&ﬁﬁﬁ’ﬁg?jﬂﬁ’u
nslatelulasiauiiszsu 8 Alansu Neiels Alsimandauds 1,018 Alansusiels vazdinaslildde
Tulasiaulinandnudingn 842 Alansusels Jsaenadosiunslinandsinan (Table 12)

9 2556/2557-2557/2558 nslinananuilaiudusndslaeadens 2 9 nuir msldtusuas
sandelulnsieuiunnsefulinandaudaunnsiieiu fousszees8s-13 Tinananudsadogean 1,331
Alan3usiels geniniudinunsmans 50 ddlinandautaade 1,204 Alansusiols drwunslales wui
nsladelulmsiauiisesiu 24 AlansuNojvls linandnutlaadegegn 1,484 Alanudels IndlAseiunis
Tatelulnsiauiisziu 16 Alansunsiels Fslinandautiande 1,438 Alansusels unndsegdidoddny
fensadatunislatelulnsiauisziu 8 Alanfunsels waznslulédelulnsiauilinandnudande
1,148 uag 999 Alansusials mud1du wazlinvufizeduiusseninaiuguasnisladelulasiaudng
snaqiifisienislinandauti (Table 12)

v o < a
4, AYUNITLNULNYI

¥ 2556/2557 (AN 1) Thud1Uzndwia 2 wusiasvtinisiiuienanaeiueg1elven1eada Ao

9

v oa a1 v oA [

Tuginunsaans 50 aeliA1AvlinisiAuiied 0.69 vaueiugsveedss-13 FullArAviinisiAuie 0.67
drunsladelulasiudiadaiinisiuinewnnsnsiude nslilddelulasuiadsidnaiuneigdn

0.73 Indireaiunmsladelulasiauiiszau 8 AlansuNssls IflAdednmanuine 0.71 uansnsannislade

A | Aa 1 o oA

Tulasiaufiszau 16 uaz 24 AlansuNsiels AARwdnsAiunes 0.65 uaz 0.64 Mua1AU (Table 12)
U 2557/2558 nmsvgndudvsnawisaesiugiesviinisiuieiliunnssiuegedidenisain
InafiAdainisiiuneiadeegszning 0.64 - 0.66 nsladelulaseuliadudnsnuineunnaniuie

nskdlddelulnsiaudardviinisiiuifienadn 0.69 Inddesiunislddelulasiaunszdu 8 uaz 16



|l aAa 1 o oA

AlansuNsiols NfiA1dwiinsAufes 0.68 uaz 0.63 auau unnasannisladelulasiauiissiv 24

AlansuNsisls Aflanduiinnsiiuien 0.61 (Table 12)

Y o A | [ = [y Y

¥ 2556/2557- 2557/2558 A15HUdULNaIne 2 NuUSTAIRURNISLNULNEILANANIAUaE19TITe

]

a A o v oA =3 1 a1 W

M9adA AeRuginuAsAans 50 AsllArdutn1sinuiedeie 0.68 YasNiugsve0986-13 FallAsuiing

]

af

| 1w oA

Auiien 0.66 d@wmsladelulasiuiamdvinmatuieunnaniuie nishilddelulnsauliaduingg

1Y) |\'L|d‘d|ud

Wunewasasan 0.71 Inamestunistadelulasiauiisessiu 8 AlansuNsisls AflAdsRn1siAuLien 0.70

Y 9 9

a0 v a

wansinannstadelulnsiauiisedu 16 waz 24 AlansuNsals AflAdatinsiuies 0.64 uas 0.63

aua ey wazlinuufiserduiusseninaiuuasnislddelulasiaudnsisegndidesviinisiiuiies
(Table 12)

5. nM3paldsnemnsvasdiuduzvas

NaNFIATIERUSINAS eI sTgnealdivasauludiusine 9 veasudsnds ivgnlufiusou
yaRuLTUUBU feUant 2556/2557 msladelulnsiaudiszdiu 0, 8, 16 uaz 24 Alansu Neiols Taeyn
szaulgsulevioanasa 8 Alansu P,Osals wazdelnunalen 16 Alandu K0l wul diesidus
n1390ld (Up take) 519 lulnsiauadslvazasludiuvesluinndian geldveanssaluazauimirunndian
wazgaldlunadonlazauludiuvesiiunniian Tnesudusndsiudinunsmans 50 dnnsgaldsin
Tulpsiau Weareda uavlnuwna@eu Wazanludiuves du Tu wi wagii siuiudedunandauInndd
fusrens 86-13 wawilefinrsaniamsthnandnhansenainituiinde 5,416 Alantudels wuin aud
nsasydelulasiau weanesa uazlnuvadoy Anluiunandauindu 3.72, 1.56 uay 12.06 Alan3u N-pP-
Keiols v3owisuwindunslddewnd 3.72-3.57-14.45 Alan3u N-P,05-K,Osals %38 0.69-0.66-2.67

AlansuN-P,0s-K,Onplsradunanan (Table 20)
6. HANBUUVIUNAUATEFANGEAT

U 2556/2557-2557/2558 n1sUgnsiudrdenas 2 ug Tudiusiu yaduuivuey Jaminszees

a

12y 2 U wuin msvgndfudwendstusinunsmans 50 filsavdindsgean 9,139 vmsels vauzd
fiugsr0386-13 fiflsgndiade 8,617 vinsels wazmslddeilisnsmaneuunudiuiiingean Ao
msladelulnsiauil 24 Alanfundels ddlinansuunudueiunsamuinniian lnedimlsgvindegan
12,189 U/ls sesaanfe nsldtelulasiaudl 16 uay 8 AlanduNsels dvlsavsiede 11,620 uas
9,519 usials (Table 13)

n1maaasgasi 2) Anwin1sneuauasdalenaanaiavesiuduzuag

1. WANARNIEN



U 2556/2557 (U7 1) wuin nsugniiudiienaeiudseeasss-13 inandnidanasga 5994
Alansusiols windrsaniudinunseans 50 Nlvinandaiaan 5931 Alansusels uaznisldaeneariotan

nnszaulinandnianliunnsaiuedeegsening 5,789 - 6,168 Alansusials (Table 14)

CY s

U 2557/2558 (U7 2) wudn nsldiuslvinandnviianliuansieiu fe nsugniiudvsndaiug

]

s s

S289986-13 MWNANANTEN 4,322 Alansusals vasNNugnuaseans 50 TNaNanManagnasenIng

3

a

4,029 Alansusiols waznislddeneaneasanseiu 4 AlansuP,0sols linandniangean 4,443
Alansusiols Tﬂé'lﬁmﬁ’umﬂﬁﬂm/\laam%’aﬁizﬁu 16 way 8 AlansuP,0smels Alvinananian 4,217
uay 4,409 Alandusiols mudu unnafunislillddeneanesanlinandndign 3,633 Alansusels
(Table 14)

U 2556/57-2557/2558 wandnhanifudnUzuddlasiadens 2 U wuin msldwuslinananian
laiumnsinefu Ae MsUgnifudUevdaiugsreeiss-13 Tnandnianiade 5,158 Alanusels vaued
fiuginwasenans 50 Tinananifanag1asening 4,980 Alansusiols waznslddevieaiesaiisysu 4
Alan3up,0sels Tinandnthaniadugean 5,306 Alansusiels IndlAssiumsldleneaneyaiisziv 8
waz 16 AlansuP,0-sels flinandnian 5,169 uaz 5,090 Alansurels muaIsu wrwanasiunshl
Tatonoanesadilinandniansdian 4,711 Alandusiels (Table 14) lnosfudsndsiugszoos 86-13

wagiudinunseans 50 inandngeandeoveanasansziu 8 Alansu P,0s dols wazninldde

WoarloSaiuvuasyilvisiudUenaans 2 Wug vinandnanas (Figure 4)
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Figure 4 Response of cassava to phosphorus fertilizer application in Mabbon Loamy soil

at Rayong Province during 2013/2014-2014/2015



2. WasiGudude

[

U 2556/2557 (Uil 1) maugnifudendaiussyeesss-13 wui Wivesidudutlaadegean 29.1

o

wWosidud gandnuginumsmans 50 ogaiifeddayBaneadn Alnvesidudutiaade 258 Wesidud uay

v o o./

nsladevloaniasaiiszausineg lvinlesidududaunnsnafuegradidoddymeaifindoegsening
27.2 - 27.5 Wedldud (Table 14)

v v

U 2557/2558 (Uil 2) msugnifudizndaiugszeedss-13 nuin Tvesidududuadegean 30.1
Wosiusd gendiudinunsenans 50 egailodfaydemeada Mliesifudulegegn 26.6 Wesidud uay
mﬂﬁﬂaﬂaaﬂa%’aﬁizﬁu 4 Alansu P,0ssels inbiUesidudulasan 29.1 Wesdus Indidssiunis
Tatevloaviadaiiszdu 16 uay 8 Alansu P,0ols Mofifusiutls 28.6 uay 283 Wosiud puddiu

yauziinslilaemeanoda Tiesidudutarinan 27.4 Wedldusd (Table 14)

EN

o v o

Y 2556/2557-2557/2558 Wosiwuduilslusnanlnaaisiia 2 U wuln nsugniiudlendaiug
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o w

5269986-13 TiUesidudutuade 29.6 Wosdus gininiuginunsenans 50 sgniivddgydmisada

<

flresidudutaade 26.2 Wosldud uavnsldeneaeafisziuisg lvilresidudutaunnsna

o w

fusdnefitduddynivatfadegsening 27.3 - 28.4 wWesdud (Table 14)

3. Nawanwde

1

U 2556/2557 (@7 1) wui1 mMsUgniudUsndsiudszeedse-13 linandnudegean 1,742

9

Alansusials wand1saniuginuasaans 50 Nlinandnuds 1,536 Alansusals nisladereanasann

v o w

sgau WU Minandaulsliunnaisegnaiiteda maamm IﬂEJSL%NaNaG]LLﬂ\‘i@EJiu%’JN 1,581 - 1,708

Alansusals (Table 15)

U 2557/2558 (@7 2) nsUgniudUsndsiugszendss-13 wuin Tinandnutiegegn 1,296

Alansusiols aniniuginumsrans 50 egdltduddnimeata Nvinandauds 1,077 Alansusials wag

nsladeneanadanseau 4 AlansuP,0smels Winandnuwleasan 1,292 Alansusels IndlAssiunisld
Jovloanesalisedu 8 uay 16 AlanuP,Oials Nlvinandnawds 1,247 uag 1,207 Alansusals
puaau wiuandnsiunslalddevleanesanlvinandaudeinga 1,001 Alansusiels (Table 15)

U 2556/2557 - 2557/2558 mslinananuilaiudevdslagiadens 2 U wuin msldiusuas e

Tinandnudaunnsnaiy fewugsyeee86-13 Wnandauluaivasgn 1,519 Alansusiels andniug

nwnseans 50 Falinandautuade 1,307 Alansusials nisladevleanasansyau 4 AlansuP,Ossiols

- Y

Winandnudeadsasan 1,500 Alandusials Indlfvsiunislddeneanasansedu 8 waz 16 Alansy

POl Ailnandnudaads 1,438 waz 1,422 Alanfussels audsy wawanaistunislild G



Woanesanlvnandauleinga 1,291 Alanfusals wazlinuufisenduiusszninaiuguasnislddey

Woaneafiilnonislynananutls (Table 15)
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n9adif Ao WugIzee86-13 waziiuginunsmans 50 Falanvdnsiuieiwindu 0.64 d@wmsldade
Woanesannszau farvdnisiiuifeiliunnasiuegedidedAyn1eeadn wigegszning 0.63 - 0.65

q

(Table 15)
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¥ 2557/58 Wyl dusndasassvusiasvinisiAuined luananstusg1eiten1sanmiuiy
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0.61 d@rumsldleneanasannszau dardviinsnuneiliunndrsiuegadidedfynieads wased
5¥1I74 0.62 — 0.64 (Table 15)
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atif LeduegEnIng 0.63 - 0.65 (Table 15)
5. nM3paldsnemnsvasdiudusvas

mslddeeaneadaiszdu 0, 4, 8 uaz 16 Alandu P00l Tnennsziuldsudelulasiau 16
Alansu Neiols wazdelnunadeu 16 Alansu KOsols wudn dwWesidudnisgald (Up take) 519
lulasiauedslazanludnvoduinniign galiveansaluazauminnniian wazgeltlnunadouly
avauludiuvesshuinian Iaosfudivzndaiusinunsaians 50 finsgaldsinneanesa uaz
Tnuna@ey Wazaslugdiuves du lu wh uazi srufusinninfiudszens 86-13 vazfifinisgald
Tulasiou Wazanluduves fu lu i wasi sfudesniiiudszees 86-13 wasiilofiansanianis
tnandnianoenaniiuiiede 5,962 Alansusols wudn ziin1sgayidelulasiau veaveda way
Inunaey Anluiunandnyindu 4.46, 1.82 way 14.22 Alansu N-P-Kdels seifiauwindunislyd
Jendl 4.46-4.17-17.06 Alandu N-P,0s-K,0mals %30 0.75-0.31-2.39 Alansu N-P,O5-K,Osalisasiu

NaKan (Table 21)
6. HANBUUVIUNLATEFANEAT

U 2556/2557 - 2557/2558 nsugniudivenas 2 wug Tufiusiu yafuuuveu Jminssyes

wde 2 U wud mavgndudwendaiugsseesde-13 dilsaniindeasan 10,095 vmsials vugniug
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nensAEans 50 Ailsavsiade 9,651 vmsels uasnslddelignsmanauunudiuasan Ao N3



Tdlevleanasan 4 AlansuP,0smols FslinansuunuduAtiunsamuinniian nediilsgvsndeaan

12,090 vwisiels nslateveaneaiindulivihlidilafiutu (Table 16)

N15NAABIEREN 3) ANYINITNDUAUBIABINUNELTINVDINUAIULNAY

1. WAKNANNIER
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U 2556/2557 (U 1) Msnevaussielelnunaideuveaiudiznds 2 wug wudt Winandaivan

[

Ldunnsrefiuegralidedfyneats Aonsugniiudend siuginunsanans 50 inandnian 5,523

o

Alanfusals vaueNiugszyese-13 Nlvnandniinan 5,550 Alansusielsuasnisldlelnuna@eounn

v o W

szaulinandnianliuanasiueg1eldudrAgnieana ImsiwmamamLaaaaaiuwawq 5277 - 5,929

Alansusmals (Table 17)
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]

NwAsAEns 50 Tinandniaan 4,212 Alansusiels vaueNiugszeee86-13 Nlvinandniinan 4,164
Alansusiels waznislddelnunaideuiisyiu 24 Alansu KO sels Winandnvinangegn 4,423 Alansy

sols lnawdssiunisladelnuna@euiiszqu 16 uaz 8 Alansu K,0nals Feliinandniian 4,409 uaz

[

4,218 Alansusials arud1su udwandsedelidedrAynisnishilddelnunadoy Alvnandniiian

3,700 Alansusals (Table 17)
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linandniaan
Liuansneiufie Wuginuasenans 50 inandnanade 5018 Alansusels vaeniiugizeaese-13 i
a LY ‘NI _a U U 1 I+ a dl al U U 1 1% a U d‘
Handnianady 4,857 Alansusals  msladelnuna@end 16 Alanuk,Onals lnandnianiade
gegn 5,169 Alanfusials IndAssiunisladelnunadon 24 Alansuk,Osels Falvinandnianiage
5,165 Alansusels wansvegralitedidynislddelnunadeun 8 Alansuk,Onals waznisluldle
Inunaey Nvikandnianade 4,924 uag 4,489 Alansusials aua1du (Table 17) lngdud1enas
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Figure 5 Response of cassava to Potassium fertilizer application in Mabbon Loamy soil

at Rayong Province during 2013/2014-2014/2015

2. Wastdududs

v

U 2556/2557 (@7 1) nsUgniudendaiugszeeass-13 nui1 Whdesiduduiegaan 28.8

o

Wesidus genimiudinumsenans 50 sgnslideddnyBmada Aliesiduiuds 24.7 Wesidud uavnis

o w a

Tadelnuna@enynsziv livilfiesidududaunnsistusgrsiifodfymsaifndvegsening 25.5 -
27.5 Wesiud (Table 17)

¥ 2557/2558 (U7l 2) nsUgnifudgvdais 2 Wus Wuesiduiutislivnnsnsiufie Wusszoos
86-13 IiUefidudutls 29.7 Wesifud vaziiudinunsmans 50 Wofidudutls 26.7 Wesidud
mslatelnunaidendl 24 Alanfuk,Oneols Iiesidudutegegn 29.4 Wedldud IndiAssfunisldie

nunaley 8 way 16 nlansuk,0nals Felmuasidudutla 28.6 way 28.3 WasHus waunns1gagnall

Y LY

tedrdryiunislalddelnuvadeon Mliesiiududs 265 wWesiiud (Table 17)
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U 2556/57-2557/2558 wdevia 2 ¥ wuin nsUgnduduzndniudszeess-13 Tiesidududs
WAL 29.3 Wosldud ainimiuginunsaans 50 egnelided1AyBmisada Aivesiduduiuaie
25.7 Wesiwud uwagnisladelnunadoun 24 Alansuk,Osels Weswuduluaiivasan 28.3 Wesidud

wansveg19lteddydunisladelnunaiden 16 waz 8 Alaniuk,Osels FaliUesiduiudade 27.9

waz 27.8 wWesiwus uasnislllddelnuvadon Mliesiwudulaadendn 20.0 wWasidus (Table 17)
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agnefitfuddyneeadii Aonsugnifudilzudaia 2 Wug JArdviinsiuieisgsening 0.65 - 0.68 N3

a0

Tadelnunadennnszau dadvdinsnuiieegsewing 00.65 - 0.67 (Table 19)
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@ a N ! 1+ = =3 d' 1 1 (Y 1 o
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wdglazauludiuvesluinniian galiveanesaluazaumiuniian wazgalilnunadoslazauly
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Days after planting

Figure 1: days rainfall(lmm.) in 2011/2012 (6" June 2011 - 4™ June 2012), 1,829.4 mm.
in 2012/2013 (1" June 2012 - 2™ June 2013), 1,924.0 mm.

Source : Meteorological Station. Agriculture Huay Pong, Rayong.

Table 1 Characteristics of Chou Buri soil series at Chon Buri Province before planting Cassava

in 2011/2012.

Soil depth pH! Organic matter  Available P Exchangeable K Textural
(cm) (soil: water 1:1) (%) (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

Table 2 Yield and yield components of Cassava varieties, on Chon Buri (Cb)

in rainy season 2011 - 2012.



Treatments Yield 2011  Yield 2012 Average Height 2011 Height 2012  Average

(Kg/rai) (Kg/rai) (Kg/rai) (cm) (cm) (cm)
Varieties (V)
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 33758 166 B 179 B 173 B
CMR46-39-42 2,771 B 3,391 B 3,081 B 141 B 173 B 157 B
F-test *x "% *% *% *% *x
CV. (%) 16.6 12.3 10.2 7.2 9.1 6.7
N-P,O5-K,O (F)
0-0-0 1,753 ¢ 3,181 fg 2,467 f 132 ¢ 154 c 143 d
0-8-16 2,269 f 3,161 fg 2,715 e 143 c 178 b 161 c
8-8-16 2,582 ef 3,779 cde 3,181 d 145 c 178 b 162 c
16-8-16 3577 b 4,179 abc 3,878 ab 176 ab 183 ab 180 ab
24-8-16 4,203 a 4,368 ab 4,286 a 191 a 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 b 184 ab 176 b
16-8-0 3,005 cd 3,096 ¢ 3,051 d 175 ab 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 4,232 a 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
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 3 Starch and Starch Yield of Cassava varieties, on Chon Buri (Cb)

in rainy season 2011 - 2012.

Treatments Starch Starch Average Starch Yield  Starch Yield Average
2011 (%) 2012 (%) (%) 2011 (Kg/rai)  2012(Kg/rai)  (Kg/rai)

Varieties (V)
Rayong 9 28.0 24.1 26.0 1,050 A 908 A 979 A




Rayong 11 28.0 23.3 257 744 B 945 A 845 B

CMR46-39-42  27.1 234 253 750 B 793 B 772 8B
F-test NS NS NS xx *x *x
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 25.8 620 f 764 de 692 d
8-8-16 27.4 bcd 24.2 25.8 713 ef 888 b 801 ¢
16-8-16 28.4 abc 24.3 26.4 1,015 bc 1,015 a 1,015 ab
24-8-16 26.7 d 229 24.8 1,128 a 1,002 ab 1,065 a
16-0-16 27.4 bcd 23.0 252 739 e 811 c 775 ¢
16-16-16 27.2 cd 23.0 25.1 910 cd 925 b 918 b
16-8-0 28.9 a 23.5 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 23.5 25.1 1,059 ab 1,054 a 1,057 a
Average 271.7 23.6 25.6 848 882 865
F-test * ns ns *x x> *x*

CV. (%) 4.1 5.1 29 12.9 11.5 9.7
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 1% level of probability,

ns: not significant

Table 4 Nutrients uptake (kg nutrient/rai) by cassava at 12 months on Chon Buri (Cb)



Loamy sand soil in rainy season 2011/2012 - 2012/2013.

N in Leaf P in Leaf Kin Leaf
Treatments
2011 2012 Average 2011 2012  Average 2011 2012  Average
Rayong 9 1476 10.80 12.78 1.79 113 1.46 a.79 4128 4.46
Rayong 11 9.09 11.37 10.23 .13 1.19 1.16 2.65 492A 379

CMR46-39-42  9.16 10.82 9.99 1.12  1.14 1.13 3.05 440B 3.73

Average 1128 11.00 1114 139 1.04 122 3640 458 4.1
N-P,05-K,0

0-8-16 957  9.61  9.59 121 1.02 112 311 406  3.59
8-8-16 1047 1031 1039 136 106  1.21 4.07 402  4.05
16-8-16 1513 1091  13.02 179 118  1.49 470 467  4.69
24-8-16 1145 1071  11.08 140 1.16  1.28 385 4.63  4.24
16-0-16 11.08 1075 1092 131 007  0.69 353 459  4.06
16-16-16 1205 1211 1208 160 127  1.44 386 509  4.48
16-8-0 1256 1093 1175 144 117 131 378 438  4.08
16-8-8 1247 1172 1210 156 120  1.38 378 454  4.16
16-8-24 671 1192  9.32 084 127  1.06 205 521  3.63

Average 11.28 11.00 11.14 1.39  1.04 1.22 3.64 4.58 4.11




Table 5 Nutrients uptake (kg nutrient/rai) by cassava at 12 months on Chon Buri (Cb)

Loamy sand soil in rainy season 2011/2012 - 2012/2013.
N in Stem P in Stem Kin Stem
Treatments
2011 2012 Average 2011 2012 Average 2011 2012 Average

Rayong 9 3.34 1.85 2.60 1.47 0.63 1.05 4.70 2.59 3.65
Rayong 11 1.82 1.25 1.54 1.00 0.57 0.79 3.38 2.06 2.72
CMR46-39-42  1.29 1.61 1.45 0.92 0.61 0.77 2.94 2.28 2.61
Average 2.25 1.57 1.91 1.16 0.60 0.88 3.80 2.31 3.05
N-P,05-K,0

0-8-16 1.32 0.78 1.05 1.09 0.36 0.73 3.38 1.45 2.42
8-8-16 2.06 1.22 1.64 1.31 0.55 0.93 4.55 2.00 3.28
16-8-16 3.64 1.83 2.74 1.38 0.75 1.07 5.28 2.78 4.03
24-8-16 2.81 2.24 2.53 0.97 0.75 0.86 3.73 292 3.33
16-0-16 1.93 1.53 1.73 1.33 0.47 0.90 3.84 2.54 3.19
16-16-16 2.60 1.94 2.27 1.31 0.73 1.02 3.02 2.44 2.73
16-8-0 2.15 1.34 1.75 1.14 0.57 0.86 3.65 1.53 2.59
16-8-8 3.13 1.47 2.30 1.10 0.56 0.83 4.46 1.87 3.17
16-8-24 0.57 1.79 1.18 0.85 0.70 0.78 2.28 3.26 2.77

Table 6 Nutrients uptake(kg nutrient/rai) by cassava at 12 months on Chon Buri (Cb)

Loamy sand soil in rainy season 2011/2012 - 2012/2013.

N in Stalk P in Stalk K in Stalk
Treatments

2011 2012  Average 2011 2012 Average 2011 2012 Average
Rayong 9 3.27 1.71 2.49 1.26 0.66 0.96 380 2.63 3.22
Rayong 11 2.54 1.37 1.96 0.92 0.57 0.75 344 215 2.80
CMR46-39-42  2.22 1.57 1.90 0.81 0.53 0.67 272 252 2.62
Average 2.73 1.55 2.14 1.03 0.59 0.81 340 244 2.92
N-P,0s5-K,0
0-8-16 2.13 0.92 1.53 0.88 0.64 0.76 298 1.83 2.41




8-8-16 2.66 1.31 1.99 1.16 0.50 0.83 376 222 2.99

16-8-16 3.66 1.61 2.64 1.20 0.60 0.90 412 281 3.47
24-8-16 2.82 191 2.37 0.97 0.61 0.79 3.65 277 3.21
16-0-16 2.78 1.41 2.10 1.22 0.50 0.86 3.57 251 3.04
16-16-16 2.78 1.85 2.32 1.05 0.65 0.85 234 245 2.40
16-8-0 281 1.53 2.17 0.98 0.55 0.77 327 180 254
16-8-8 3.23 1.68 2.46 1.11 0.60 0.86 432 244 3.38
16-8-24 1.71 1.74 1.73 0.72 0.62 0.67 261 3.09 2.85

Table 7 Nutrients uptake(kg nutrient/rai) by cassava at 12 months on S Chon Buri (Cb)
Loamy sand soil in rainy season 2011/2012 - 2012/2013.

N in Root P in Root K in Root
Treatments
2011 2012 Average 2011 2012 Average 2011 2012 Average

Rayong 9 0.89 2.10 2.49 281  2.69 2.75 11.02 14.05 12.54
Rayong 11 1.21 1.24 1.96 204 213 2.09 8.25  10.69 9.47
CMR46-39-42 1.02 0.73 1.90 1.64 225 1.95 7.60 1225 9.93
Average 2.73 1.55 2.14 221 236 2.29 9.04 12.34 10.69
N-P,0s5-K,0

0-8-16 1.22 1.08 1.53 .71 1.85 1.78 7.15 1049 8.82
8-8-16 0.20 252 1.99 257 219 2.38 10.68 11.38 11.03
16-8-16 0.25 0.05 2.64 292 265 2.79 12.03 14.25 13.14
24-8-16 0.97 0.65 2.37 1.84  2.86 2.35 8.36  14.50 11.43
16-0-16 0.76 0.39 2.10 228 175 2.02 9.14  10.72 9.93
16-16-16 1.67 1.67 2.32 257 291 2.74 7.28 1381 10.55
16-8-0 0.96 1.03 2.17 217 203 2.10 839  7.83 8.11
16-8-8 0.93 0.56 2.46 245 216 2.31 12.55 11.02 11.79
16-8-24 1.35 2.26 1.73 140 282 2.11 576 17.08 11.42

Table 8 Nutrients uptake (kg nutrient/rai) by cassava at 12 months on Chon Buri (Cb)
Loamy sand soil in rainy season 2011/2012 - 2012/2013.

Treatments  Yield Total N Total P Total K
(kg /rai) 2011 2012 Average 2011 2012 Averag 2011 2012  Average




Rayong 9 3,768 2025 16.45 1835 9.88 503 7.47 2432 2367  24.00
Rayong 11 3,375  13.04 1523 14.14 7.61 447 604 17.72 1981 1877
CMRA6-39-42 3,081 1227 1473 1350 639 452 546 1631 2144  18.88
Average 3,395 1519 1547 1533 8.17  4.68 642 19.88 21.64  20.76
N-P,05-K,0

0-8-16 2,715 1299 1239 1269 699 359 529 1661 17.83  17.22
8-8-16 3,181 13.89 1536 14.63 9.00 430 6.65 2306 19.62  21.34
16-8-16 3,878 2022 1439 1731 1021 518 7.70 26.12 2451 2532
24-8-16 1,286 1620 17.51 1686 7.86 539 6.63 19.60 24.83  22.22
16-0-16 2972 1499 14.08 1454 849 379 614 2008 2035  20.22
16-16-16 3,675 1738 1755 1747 783 560 672 1650 2378  20.14
16-8-0 3,051 1665 14.82 1574 801 432 617 19.09 1535  17.22
16-8-8 3,491  17.63 1542 1653 9.42 452 697 2512 19.88  22.50
16-8-24 1232 935 1771 1353 570 541 556 1270 28.63  20.67

Table 9. Analysis of marginal rate of return of cassava production under different nutrient

managements 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/ra)  (Kg/rai) (Bath/rai) (Bath/rai) (Bath/rai)
Varieties
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,05-K,0
16-8-0 3,005cd 3,09 ¢ 3,051 755 55567 57477 5,652
0-8-16 2,269 f 3,161 fg 2,715 944 3,821 5,693} 4,757 D
16-0-16 2,693 de 3,251 ef 2,972 1,031 4,624 6,364] 5,494 D
16-8-8 3,256 bc 3,725 de 3,491 1,039 5,798 : 6,783 5 6,291 : 225
8-8-16 2,582 ef 3,779 cde 3,181 1,068 4,354 6,863] 5,609 D
16-8-16 3,577 b 4,179 abc 3,878 1,303 6,208 3 7,472} 6,840 3 234
24-8-16 4,203 a 4,368 ab 4,286 1,551 7,215~ 17,6215 7,448 245
16-8-24 3,969 a 4,494 a 4,232 1,567 6,769 7,871 ] 7,320 D
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
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Figure 2: days rainfall(mm.) in 2013/2014 ( 15" July 2013 - 27" May 2014), 1,357.5 mm.

in 2014/2015 (12 June 2014 - 13" May 2015), 1,443.4 mm.

Source : Meteorological Station. Agriculture Huay Pong, Rayong.

31/5/2014

Table 10 Soil analysis before planting and Soil Profile on Mabbon Series in Rayong Province

in rainy season 2013/2014

10/6/2014



Depth (cm) pH! OM? (%)  Available P> Exchangeable K* Texture®

(mg/kg) (mg/kg)
UTM 47 P X 0739948 Y 1426412
0-20 4.9 0.89 10 16 Loamy sand
20-50 4.8 0.52 8 14 Loamy sand
Soil Profile
0-22 4.9 0.65 8 18 Loamy sand
22-45 4.9 0.29 <5 20 Loamy sand
45-73 5.0 0.29 <5 24 Loamy sand
73-80 4.8 0.22 <5 39 Loamy sand
80-97 4.8 0.09 <5 28 Loamy sand

"Peech (1965)  ?Walkley and Black (1934) > Bray and Kurtz (1945)
% Schollenberger and Simon (1945)  ° Hydrometer method
Table 11. 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 a776 24.1 B 26.5 B 253 B
Rayong86-13 5,449 3,684 4,567 289 A 29.6 A 29.3 A
F-test NS NS NS *x * *x
CV. (%) 15.00 16.15 12.80 7.20 a.27 53

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

0-8-16 4,521 b 3,047 b 3,784 c 255 279 26.7
8-8-16 4,791 b 3,679 b 4,235 b 27.0 27.9 27.5
16-8-16 5,929 a 4,409 a 5,169 a 27.5 28.3 27.9
24-8-16 6,423 a 4,569 a 5,496 a 26.1 28.1 27.1
Average 5,416 3,926 4,672 26.5 28.1 27.3
F-test xx x> xx 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 12 Nitrogen response to Starch vyield of Cassava varieties on Loamy sand soil,

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 0.67 B 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,0 (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 0.71a 0.68a 0.70 a
16-8-16 1,629 a 1,247 a 1,438 a 0.65b 0.63ab 064 b
24-8-16 1,677 a 1,291 a 1,484 a 0.64 b 061b 063b
Average 1,435 1,100 1,268 0.68 0.65 0.67
F-test % NS *% *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

Table13 Analysis of marginal rate of retumn 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 (Kg/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Baht/rai)  (Baht/rai)

Varieties
Kasetsart 50 5,383 4,168 4776 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 3,047 b 3,784 944 10,358 6,673 8,516 -
8-8-16 1,278 b 3,679b 4,235 1,068 10,909 8,129 9,519 ] 808
16-8-16 1,629a  4409a 5169 1,303 13,520 9,720 11,6205 8%4
24-8-16 1,677a  4569a 5496 1,551 14,506 9,871 12,189J 229




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 14. 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 2588 26.6 B 262 B
Rayong86-13 5,994 4,322 5,158 29.1A 30.1 A 29.6 A
F-test NS NS NS *x *x *x
CV. (%) 11.90 14.13 11.20 8.10 6.19 8.70
N-P,05-K,0 (F)
16-0-16 5,789 3,633 b 4711 b 271.2 274 b 271.3
16-4-16 6,168 4,443 a 5,306 a 271.7 29.1a 28.4
16-8-16 5,929 4,409 a 5,169 a 27.5 28.3 ab 27.9
16-16-16 5,963 4,217 a 5,090 a 27.5 28.6 a 28.1
Average 5,963 4,176 5,069 27.5 28.4 27.9
F-test NS *x *x NS * NS
CV. (%) 9.10 10.10 12.90 4.40 3.10 6.20
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 15 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,0 (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 xx * NS NS NS
CV. (%) 11.10 9.90 10.30 3.60 6.20 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

Table16 Analysis of marginal rate of return of cassava production under different Phosphorus 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 (Kg/rai)  Cost 2013 2014 (Baht/rai) (%)
(Kg./rai)  (Kg./rai) (Baht/rai)  (Baht/rai)

Varieties

Kasetsart 50 5931 4,029 4,980 2,800 12,028 7,273 9,651 -

Rayong86-13 5994 4,322 5,158 2,800 12,185 8,005 10,095 -

N-P205-K20

16-0-16 5789 3,633 4,711 1,031 13,441 8,051 10,746 ] -

16-4-16 6,168 4,443 5,306 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 5963 4,217 5,090 1,594 13,313 8,948 11,131 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 17. 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



Treatments Yield 2013 Yield 2014 Average  Starch 2013 Starch 2014  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 ** 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 3,700 b 4,489 b 255 265Db 26.0 c
16-8-8 5,630 4,218 ab 4924 b 27.0 28.6a 278 b
16-8-16 5,929 4,409 a 5,169 a 27.5 283 a 279b
16-8-24 5,907 4,423 a 5,165 a 27.1 29.4 a 28.3 a
Average 5,687 4,188 4,938 26.8 28.2 27.5
F-test NS * * NS *H *
CV. (%) 7.40 10.00 10.70 5.00 3.60 4.80
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 18 Potassium response to Starch vyield 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,O (F)

16-8-0 1,336 ¢ 974 b 1,155 ¢ 0.67 0.68 a 0.68
16-8-8 1,517 b 1,210 a 1,364 a 0.66 0.64 ab 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 *x NS *x NS




CV. (%) 9.8 11.0 10.80 2.50 5.83 4.80
V x F 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 19 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

Treatments Yield Yield Average Total Benefit Benefit Average MRR

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

Varieties
Kasetsart 50 5,823 4,212 5,018 2,800 11,758 7,730 9,744 -
Rayong86-13 5,550 4,164 4,857 2,800 11,075 7,610 9,343 -
N-P205-K20
16-8-0 5,277 3,700b 4,489 755 12,438 8,495 10,467 ] -
16-8-8 5,630 4,218 ab 4,924 1,039 13,036 9,506 11,271 283
16-8-16 5,929 4409 a 5,169 1,303 13,520 9,720 11,620 J 132
16-8-24 5,907 4,423 a3 5,165 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 20 N P K Uptake in roots (yield) stems leaves and Stalk of 2 varieties of cassava when used different levels of nitrogen fertilizer

on Loamy sand soil Mabbon Series, Pluakdaeng District, Rayong Province in rainy season 2013/2014

o Yield Root ( Kg./rai) Stem(Kg./rai) Leaf (Kg./rai) Stalk (Kg./rai) Total (Kg./rai)
varieties (Kg/rai) N P K N P K N P K N P K N P K
Kasetsart 50 5,383 4.29 1.80 1322 144 0.45 271 1147 084 4.92 2.02 0.56 2.70 19.21 3.65 23.55
(0.80 (0.33) (2.43) (0.26) (0.08) (0.50) (2.13) (0.16) (0.91) (0.38) (0.10) (0.50) (3.57) (0.68) (4.37)
Rayong86-13 5449 314 132 10.89 1.05 0.32 214 1345 1.00 5.84 1.99 0.51 3.25 19.63 3.16 22.12
(0.58) (0.24) (2.00) (0.19) (0.06) (0.39) (2.47) (0.18) (1.07) (0.37) (0.09) (0.60) (3.60) (0.58) (4.06)
Average 5416 372 156 1206 1.25 0.39 243 1246 092 5.38 2.01 0.54 2.98 19.42 3.41 22.84
(0.69) (0.29) (2.23) (0.23) (0.07) (0.45) (2.30) (0.17) (0.99) (0.37) (0.10) (0.55) (3.59) (0.63) (4.22)
Fertilizer (N-P,05-K,0)
0-8-16 4521 185 104 697 0.40 0.16 0.68 7.51 0.61 3.29 1.50 0.48 2.36 11.26 2.28 13.29
(0.41) (0.23) (1.54) (0.09) (0.04) (0.15) (1.66) (0.14) (0.73) (0.33) (0.11) (0.52) (2.49) (0.50) (2.94)
8-8-16 4,791 3.00 133 10.19 0.77 0.24 1.69 11.28 0.85 5.04 1.56 0.45 2.67 16.61 2.88 19.59
(0.63) (0.28) (2.13) (0.16) (0.05) (0.35) (2.35) (1.18) (1.05) (0.33) (0.09) (0.56) (3.47) (0.60) (4.09)
16-8-16 5929 549 220 16.79 147 0.48 292 1476 1.08 6.48 2.46 0.61 3.42 24.18 4.37 29.61
(0.93) (0.37) (2.83) (0.25) (0.08) (0.49) (2.49) (0.18) (1.09) (0.41) (0.10) (0.58) (4.07) (0.74) (4.99)
24-8-16 6,423 452 169 1428 234 0.65 441 1628 1.14 6.71 2.49 0.61 3.45 25.63 4.09 28.85
(0.70) (0.26) (2.22) (0.36) (0.10) (0.69) (0.53) (0.18) (1.04) (0.39) (0.10) (0.54) (3.99) (0.64) (4.49)
Nutrient uptake
(%) 21.45 9.00 69.55 30.71 9.58 59.71 66.42 490 28.68 36.35 9.77 53.88 42.52 7.47  50.01




Remark : numbers in () mean nutrients collection (kg./ton yield)

Table 21 N P K Uptake in roots (yield) stems leaves and Stalk of 2 varieties of cassava when used different levels of phosphorus fertilizer

on Loamy sand soil Mabbon Series, Pluakdaeng District, Rayong Province in rainy season 2013/2014

o Yield Root ( Kg./rai) Stem(Kg./rai) Leaf (Kg./rai) Stalk (Kg./rai) Total (Kg./rai)
varieties (Kg/rai) N P K N P K N P K N P K N P K
Kasetsart 50 5931 5.09 212 1557 187 0.60 368 1240 0.90 5.43 2.23 0.61 3.04 21.59 4.23 27.73

(0.86) (0.36) (2.63) (0.32) (0.10) (0.62) (2.09) (0.15) (0.92) (0.38) (0.10) (0.51) (3.64) (0.71) (4.68)

Rayong86-13 5994 383 151 1287 1.49 0.42 3.03 1657 1.18 1.22 2.27 0.53 3.42 24.16 3.64 26.54
(0.64) (0.25) (2.15) (0.25) (0.70) (0.51) (2.76) (0.20) (1.20) (0.38) (0.08) (0.57) (4.03) (0.61) (4.43)

Average 5962 446 182 1422 1.68 0.51 336 1449 1.04 6.33 2.25 0.57 3.23 22.88 3.94 27.14
(0.75) (0.31) (0.39) (0.28) (0.09) (0.56) (2.43) (0.17) (1.06) (0.38) (0.10) (0.54) (3.84) (0.66) (4.55)

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

16-0-16 57189 352 160 1334 1.64 0.45 349 1289 0.89 6.03 1.95 0.48 2.96 19.99 3.42 25.83
(0.61) (0.28) (2.30) (0.28) (0.08) (0.60) (2.23) (0.15) (1.04) (0.34) (0.08) (0.51) (0.45) (0.59) (4.46)

16-4-16 6,168 4.05 1.64 1344 1.64 0.47 332 1518 1.06 6.52 2.26 0.57 3.38 23.12 3.75 26.66
(0.66) (0.27) (2.18) (0.27) (0.08) (0.54) (2.46) (0.17) (1.06) (0.37) (0.09) (0.55) (3.75) (0.60) (4.32)

16-8-16 5,929 549 220 1679 147 0.48 292 1476 1.08 6.48 2.46 0.61 3.42 24.18 4.37 29.61
(0.93) (0.37) (2.83) (0.25) (0.08) (0.49) (2.49) (0.18) (1.09) (0.41) (0.10) (0.58) (4.07) (0.74) (4.99)

16-16-16 5963 478 1.83 1331 1.98 0.64 370 1511 111 6.28 2.34 0.61 3.16 24.21 4.20 26.45




(0.80) (1.83)

(2.23) (0.33)

(0.10)

(0.62) (2.53)

(0.19)

(1.05) (0.39)

(0.10)

(0.53)

(4.06)

(0.70)

(4.40)

Nutrient uptake

(%)

21.75 8.88

69.37 30.27

9.19

60.54 66.27

4.77

2896 37.19

9.42

53.39

42.40

7.30

50.30

Remark : numbers in () mean nutrients collection (kg./ton yield)

Table 22 N P K Uptake in roots (yield) stems leaves and Stalk of 2 varieties of cassava when used different levels of potassium fertilizer

on Loamy sand soil mobbon Series, Pluakdaeng District, Rayong Province in rainy season 2013/2014

o Yield Root ( Kg./rai) Stem(Kg./rai) Leaf (Kg./rai) Stalk (Kg./rai) Total (Kg./rai)
varieties (Kg/rai) N P K N P K N P K N P K N P K
Kasetsart 50 5,823 4.89 196 1349 168 0.63 323 1202 091 5.32 2.15 0.70 2.86 20.73 4.19 24.91

(0.84) (0.34) (2.31) (0.89) (0.11) (0.55) (2.06) (0.16) (0.91) (0.37) (0.12) (0.49) (3.56) (0.72) (4.28)
Rayong86-13 5550 3,55 144 10.66 1.14 0.35 205 1525 1.12 6.13 2.26 0.55 2.90 22.19 3.46 21.73
(0.64) (0.26) (1.92) (0.21) (0.06) (0.37) (2.75) (0.20) (1.10) (0.41) (0.10) (0.52) (4.00) (0.62) (3.92)
Average 5686 422 170 1208 141 0.49 264 1364 1.02 5.73 2.21 0.63 2.88 21.46 3.83 23.32
(0.74) (0.30) (2.12) (0.25) (0.09) (0.46) (2.40) (0.18) (1.01) (0.39) (0.11) (0.51) (3.77) (0.67) (4.10)

Fertilizer (N-P,05-K,0)
16-8-0 5277 403 159 9.37 1.44 0.48 229 1274 1.00 5.17 2.20 0.72 2.71 20.41 3.79 19.54
(0.76) (0.30) (1.76) (0.27) (0.09) (0.43) (2.41) (0.19) (0.98) (0.42) (0.14) (0.51) (3.87) (0.72) (3.70)
16-8-8 5,630 392 160 11.09 1.51 0.61 280 1286 1.00 5.23 2.01 0.60 2.65 20.31 3.80 21.77
(0.70) (0.28) (1.97) (0.27) (0.11) (0.50) (2.28) (0.18) (0.93) (0.36) (0.11) (0.47) (3.61) (0.68) (3.87)
16-8-16 5929 549 220 16.79 147 0.48 292 1476 1.08 6.48 2.46 0.61 3.42 24.18 4.37 29.61




(0.93) (0.37) (2.83) (0.25) (0.08) (0.49) (2.49) (0.18) (1.09) (0.41) (0.10) (0.58) (4.08) (0.74) (4.990
16-8-24 5907 343 141 1106 121 038 254 1417 099 602 216 056 274 2096 334 2236
(0.58) (0.24) (1.87) (0.20) (0.06) (0.43) (2.40) (0.17) (1.02) (0.37) (0.09) (0.46) (3.55) (0.57) (3.83)

Nutrient uptake
(%) 23.44 9.44 67.12 31.06 10.79 58.15 6690 5.00 28.10 38.64 11.01 50.35 44.15 7.88 47.97

Remark : numbers in () mean nutrients collection (kg./ton yield)
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