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Abstract

Cassava planted in sandy soils gives rather low yield due to these soils having low fertility level
and being prone to moisture shortage. A cumulative effect of cassava starch waste (CSW) and ground
limestone (GL), and chemical fertilizer applied for 7-consecutive-year on yield and NPK uptake of cassava,
Huay Bong 80 variety in Yasothon soil series was investigated. This study comprised the 7" growing
season’s results. The experimental design was arranged in a split plot with four replications. The main
plot comprised six treatments of different soil amendments addition while subplot was to compare four
rates of NPK chemical fertilizer. Results revealed that the addition of CSW and GL at 6.25 and 1.25 t/ha
with  100:50:100 kg N:P;0s:K,O/ha fertilization, a recommended rate, interactively promoted the
significantly highest fresh tuber yield and starch yield of 29.22 and 6.92 t/ha, respectively. This highest
fresh tuber yield was 78.4% and 114.9% greater than that obtained from the non-amended plot
throughout 7-year trial but received NPK chemical fertilizer at the recommended rate and no NPK
fertilizer, respectively. The total uptake in cassava showed that the plant took up N in the highest amount

followed by K while P was taken up in a very small proportion when compared to the other two
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nutrients. Cassava accumulated rather excessive N in leaf and branch whereas N and K uptakes in tuber
were slightly too low. Therefore, growing cassava in sandy soils the annual application of CSW mixed with

GL at the rate of 6.25 and 12.5 t/ha is necessary to maintain cassava’s yield level.
Keywords: Soil amendment, Cassava starch waste, Ground limestone, Reddish sandy soil, Cassava
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limestone) \ufaniiliusuussandinmani #and uazdanm nanfe meuiaiivesiiuasaldananmnse
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nsneaedtulusnnuin audunsauiunais (pH 5.74) Tuuuu waziunsada (pH 5.07) TuAuans Aulusune
Suvise¥ag lulasiousin veaeSaidudsslovddnnniidlufuuuuasiuans duvFimalnuade 7idudslons
Uinashlufiuu uazdnannlufuans (msned 1) dwsuaniRvesmnutiaiudznds (CSW) wazfinyuun (GL) iy
msnnasaandlilunsed 2 Tnennuilaiuduznds (CSW) Sfendunsatnna (pH 5.8) SUsuamsueudunsd
g9l 433 n3u/Alansu uaxiisme vy 1 WWuesduszneusginnmesums dwiuiiuyuun (GL) Tflendussdn
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A15199 1 auvRnunausiun1snnasshutusn

Soil property Topsoil (0-30 cm) Subsoil (30-60 cm)
Texture' Loamy sand Loamy sand
pHW’ (1:1 H,0) 5.74 5.07
Organic matter’ (g/kg) 3.46 3.13
Cation exchange capacity” (cmolc/kg) 2.00 2.30
Total N’ (g/kg) 0.16 0.16
Available P® (mg/kg) 3.22 2.03
Available K’ (mg/kg) 34.1 15.1
Extractable Ca’ (cmol./kg) 0.66 1.05
Extractable Mg’ (cmolc/kg) 2.32 0.39
Extractable Na’ (cmolc/kg) 0.41 0.26

Texture measured by pipette method; 1, 2pH (1 : 1 H;0) analyzed by pH meter; 2organic matter estimated by Walkley and Black
titration; “cation exchange capacity measured by saturating the exchange site and displacing by 1 M NH4OAc at pH 7.0; *total nitrogen
measured by Kjeldahl method, ‘available phosphorus analyzed by Bray Il extraction; available potassium, extractable calcium,
magnesium, potassium and extractable magnesium extracted with 1 M NH4OAc at pH 7.0 and analyzed by atomic absorption

spectrometry (AAS).

Table 2 auvfvesnnulaiudrends (CSW) uagiiuyuun (GL) Alunsnnass

Property csw GL Property csSwW GL
pH" (H;0 1:5) 5.8 8.9 Total Ca' (g/ke) 5.6 359
CEC? (cmolc/ke) 0.62 nd* Total Mg’ (g/kg) 1.4 53.6
EC: 1:5° (dS/m) 0.62 0.01 Total Fe® (mg/kg) 71 0.41
Organic carbon, OC” (g/kg) 433 1.0 Total Zn® (mg/kg) 1.4 nd**
Total N’ (g/kg) 35 0.1 Total Mn® (mg/kg) 21 170
Total P°® (g/kg) 0.94 3.7 Total Cu® (mg/ke) 0.44 217
Total K’ (g/kg) 2.8 0.3

nd* = not detected; nd** = non-detectable; CSW = cassava starch waste; GL = ground limestone.

'pH = 1:5 H,O analyzed by pH meter; °CEC = Saturating the exchange site and displacing by 1M NH4OAc at pH 7.0;
®Electrical conductivity = saturation extract (Richard, 1954); “OC = Walkley and Black titration; *Total N = Kjeldahl method;
Total P = Vanado-molybyellow method and measured using AAS; "Total K, Ca, Mg = Digestion in acid mixture (HNOs-Se-
HClO4) and analyzed by AAS; 8Total Fe, Mn, Zn, Cu = Digestion in acid mixture (HNOs-HClO4) and analyzed by AAS.

UHUATNARDY

NBHUNTNAABIRUY Split plot 311U 4 1 wlawidn (Main plot) Usznaumiensvageuianuivuipiu
6 ffunsnaaes Ae 1) lilinmsldTanuiudssau (T1) 2) Tdnnudatudilznds (CSW) §a91 6.25 du/ens (T2) 3)
Tdmnudadudusnds (CSW) 8091 125 dwienens (T3) 4) Tdfiuyuua (GL) 809 1.25 duenans (T4) 5) Tdmnudaliu
duends (CSW) 899 6.25 dusnansuasiuiiuyuun (GL) dws1 1.25 duw/enens (T5) uae 6) ldnmnulaludiuznds
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ihmiinanguie¥osarnisavauutls Sovaznisavauutle (Bainbridge et al, 1996) warTrnadiumieAudaudu
hwinansuesdumioRuiivssneudei wih didu wardsilu insfusegafivuuukendiudsenen
Faetta i ddu wazAsiulufethuiinssianududuressigemisluiodofis Usenoude Tulasiau
Vv geufiagsitudiis Kieldahl Woanedauazinunadousonundosfodafivdaonsasiy (HNOs-Se-
HCOg) uwdaTaneanesalneis Vanado-molybyellow Aautnu3uialnsindas Spectrophotometry @3
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Tudausig 1 vesfudendsinwiuisdnyiinunisgaldsnemaing q defiudl 1 1enan$ Fegadldiamuatium
Anszsimnuudsusnlaglilusunsy SPSS uasvageumLLAnieIrRdsvesihiunMIaasuuulungilag
1938 Duncan’s multiple range test (DMRT) fisgfunnuderudovas 95
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Fresh tuber yield (t/ha)
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T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; T4 = GL 1.25 t/ha; T5 = T2 + T4; T6 = T3 + T4.
of N:P20s:K;0, FO = 0:0:0 ke/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.

CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

Different lowercase letters on bars are significantly (p < 0.05) different.
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Starch content (%a)
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(n) )
T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; Td = GL 1.25 t/ha; TS = T2 + T4; T6 = T3 + T4.
Of N:P205:K20, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.
CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.
Different lowercase letters on bars are significantly (o < 0.05) different.
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(n i 3) snLiulunUasiifinsuiuussRuseninudeiudiiemnds (CSW) $ne1 6.25 du/enang (T2F1) filiua
Liupnseiumsadadunsldanudaswugidn (T2F2)

80 -

6.92a

704

6.18ab
5 48 bod
5 Bdbed
5 48 bod
1
1
| 6.23ab
5 49bcd

X

| 5.19cde
5.09cde
4,48
4.56d-h
5.26bcd
4.78d-g

50

2| aBscf

3.70hij
3.87e-i
3 95f]
3.85g

P A a23ei

3.48ij
3.62hij

40 4

3.05

30

starch yield (tha)

20 4}

10 4

LSS 579h

0.0

| A A AASSAS S S,

TIFD T1F1 T1F2 T1F3 T2FD T2F1 T2F2 T2F3 T3F) T3F1 T3F2 T3F3 T4FD T4F1 T4F2 T4F3 TERD T5F1 TEF2 T5F3 TeF) T&F1 T&F2 TeF3

T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; T4 = GL 1.25 t/ha; TS = T2 + T4; T6 = T3 + T4.
Of N:P205:K20, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.
CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

Different lowercase letters on bars are significantly (p < 0.05) different.

AN 3 Bvianasiusenivianuiueay wazdeiniisinemnsvansenananuds

Fauadumilonu

Frnadumiofufenaruveniniinanmi1 iy wasAsiulufudeuds mslafaguivussiu
soifleaduszoring 7 U uazloiaiismevnivdndmadaauiednnadiuviedu ﬁaﬁwu%m%waéamwdqﬁaﬂ
Usuusiu uasdoiadihliiunadumidonuiauuandiety fufuiaiiausianigdninaon laewui
nslamnudeadudignas (CSW) mauduiiuyuun (GL) Tudnsn 12.5 uaz 1.25 du/ienaisuaziinislddeiaiisng
BIMIUANSNT 200:100:200 Alanu N:P0sK0/8n0NT (T6F2) fidnswasuduasulvladiuadiumilofugign
pgsiited A MsEdAWINAY 27.35 fu/lanmng

Tuynuuaman eniiu msldiuyuun (GL) §ws1 1.25 duienais (T4) Uinadunadumileduiindy
mué’mwﬂamﬁﬁiélﬁuﬁu Tuudaméniilifimsldianuiuumannszozina 7 Yvesnsinw msugnsfudiusvas
Taglsifinslddeniisnmeinsvdn (T1F0) le¥unadiumiefusgawiniu 8.05 fu/snms egndlsfinim Uuw
senandlduandeiunisaifidunislaiuyuun (GL) §as1 1.25 du/lslaglifinslddeniisinemndnludng
Wiy (TaF0) Felsiuunadanadumieiuwiniu 8.12 fu/enmns (1wl 3) vaugil wlamdndidinasldninuds
fud1lends (CSW) saldvsnadmadiunienuganindntes
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TiF0 TIF1 TiFZ T1F3 T2F0 T2F1 T2F2 T2F3 T3FD T3F1 T3F2 T3F3 T4FD T4F1 T4F2 T4F3 T5FD T5F1 T5F2 T5F3 T6F0 TeF1 TeF2 TeF3

T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; T4 = GL 1.25 t/ha; T5 = T2 + T4; T6 = T3 + T4.
Of N:P,05:K;0, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 ke/ha.
CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

Different lowercase letters on bars are significantly (p < 0.05) different.

Al 4 BvSnaTiuseniedaguivlaiu wasdaniisinemvidnsednadiumienu

nadzauvasianUuusiu uazlunlisnnenmsuandanisgalisinevnsuan

nsgaldlulasiau

fudgndsiinisgaldlulnsiaugegaludiuiaiiuly sesasundoludiuia d1du wazimirmuddiu
nsldfaquivussiudeionduszazina 7 9 uasiuiaiisigemvdndmadaaudensgaldlulasiaulusiy i
S wagAsfuluresiuduends wasTuanisgaldfanualufuduends Tnenwsan nnsusuus shudae
nnudedudUends (CSW) nauduiiuyuun (GL) ludnsi 6.25 uaz 1.25 du/ienais (T5) duasuliiinsaald
Tulasiauluiy wih uazddugsan LLafLuLLUawam/mmﬂmamﬂwimmumimmi%’luimLaumqwumiumuawﬂuwaﬂ
:,JmanﬂmLLanwlmmm{LmamUiuﬂﬁqmammuammawmaam (137971 3) druBviswavesteraiisnmensman
‘Uimmmi@mi%’luimwuiuvmmwummuawmauwmummamﬂqsﬂameu nsldnnudadudUsngs (CSw)
aufiuiiuyuun (GL) Tudnsn 6.25 uag 1.25 duianaiuaziinislddeiniismmemisnansnst 100:50:100 Alansu
N:P,05:K,0/18na5 (T5F2) fidvEnasandaaialiiinisgeldlulasiouluinganodieiidoddydmisadindy
30.45 Alanfu/ienans dwnstdninudaiudilenas (CSW) maufufiuyuun (GL) Tudnst 12.5 uay 1.25 du/
wnsuaziinislddeiaiisnnevsnandnsi 200:100:200 Alanu N:P20s:K.0/18ne3 (TEF3) danTnasidaesy
Tiinsgaldlulasioulumi wazdduggnegiideddydmisadfvindu 7.63 uay 17.67 Alanfu/ienmng
pdiy vauziinislaiuyuun (GL) §as1 1.25 duenanisauiunisldieiniisineimsmdnsmnsn 100:50:100
Alan3u N:P,OsK,0/8n0"$ (TaF2) ndustilsfinagaldlulasiaulufaimily uagnisgeldsuiomelusudivends
geaneenailfuddyBanaadAniniy 292.77 uay 319.47 Alan3u/snminudiy

= @ 9 a + = o ] ' o o Y
M15197 3 Havesianuiulau uaslemiisinenmsvdnsenisgaldlulasiauludiusing 9 vesuiudends

Uptake of N (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Main plot: soil amendment
T1 7.82° 2.97¢ 4.93° 60.51¢ 76.22°
T2 11.67¢ 3.96° 5.05° 181.89° 202.57°
T3 17.33¢ 5.06° 10.10° 184.67° 217.15°
T4 10.69¢ 3.88° 7.28° 187.89° 209.74%
T5 19.53° 4.82° 8.30° 175.12° 207.77%°
T6 24.54° 6.02° 11.10° 144.28° 185.94¢
Ftest . . . . .
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A15197 3 (5i0)

Uptake of N (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Subplot: NPK chemical fertilizer
FO 11.02¢ 3.16° 4.64¢ 95.04¢ 113.86°
F1 13.98° 4.41° 6.63° 130.60° 155.62°
F2 19.82° 5.05° 9.68° 191.21° 225.77°
F3 16.78° 5.08° 10.17° 199.10° 231.13°
Ftest . . o . .

Interaction: soil amendment * NPK chemical fertilizer

T1FO 6.60 2.98" 3.29™" 38.88 51.75
T1F1 6.69 2.60 4.20%" 50.65 64.15
T1F2 8.50" 2.94" 557 65.25" 82.26"
T1F3 9.51M 3,348 6.63%* 87.25" 106.74"
T2F0 8.19/ 3,338 2.86" 126.95' 141.338
T2F1 12.54°% 3.815" 3.86'™ 166.02° 186.24°
T2F2 15.41¢% 4.01%" 6.26™ 191.57¢ 217.24¢
T2F3 10.53 4.69%f 7.22%) 243.03° 265.47°¢
T3F0 11.90% 3,521 6.54%% 121.73% 143.68°
T3F1 16.19¢¢% 4.27%% 8.69%" 145.07¢f 174.20¢
T3F2 23.66° 6.06> 14.09° 233,63 277.43°
T3F3 17.56° 6.40° 11.08% 238.24 273.29°
T4F0 8.04" 2.38 3.22m" 81.74" 95.38"
T4F1 9.35" 4.36%¢ 6.67%* 152.09¢ 172.46°f
T4F2 11.47% 4.49%% 10.74°% 292.77° 319.47°
T4F3 13.919%f 4.319% 8.48%1 224,95 251.64°¢
T5F0 13.76%" 3.36%" 6.02" 120.96' 144.108
T5F1 16.63% 5.16% 8.00" 156.67¢ 186.46°
T5F2 30.45° 5.99°¢ 8.93%% 196.05° 241.42
T5F3 17.29¢ q.78%f 10.24<F 226.78 259.09°¢
T6FO 17.63¢ 3.38%0 5.88" 80.01" 106.89"
T6F1 22.48° 6.23 8.39¢7 113.07¢ 150.18"
T6F2 29.46° 6.85% 12.47% 168.01° 216.79¢
T6F3 28.59° 7.63° 17.67° 216.02% 269.91°
F_test *% *% *% *% *%
%CV 12.3 16.3 20.5 10.7 9.1

** significantly different at 0.01 probability level; means with different superscript lowercase letters within a column
indicate a significant difference according to Duncan's multiple range test at p < 0.05.

T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; T4 = GL 1.25 t/ha; T5 = T2 + T4; T6 = T3 + T4.
Of N:P,O5:K;0, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.

CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

n1sgaldviaanas
fudwzndainisgaliveanesageanludrunsinily ddasindeganitluduiidnies vz iinisgald
Tudndu wazwmirdesunn msldfanuivussiudeondusrezina 7 9 uazleaiadisngensvandnadaiause
nsgeliwoanedaluia w1 sy uasisiuluvestuduends uasiumunisgaldfmunlududdends
Tngansin MyuTuugsaumeninulaiudgUends (CSW) wauiufiuyuun (GL) Tudnsn 6.25 uag 1.25 du/ienans
(T5) duedulsiiimsgelivieanedluigaan wagluuvamanifnislannutisiudends (CSW) maufuiiuyuun
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P

(GL) Tudwsn 12.5 way 1.25 du/ianmng (T6) din1saaldvieanedalumin d1eu Asiuly wag gnsanldnoanasa

omelusudgndsdageanosnsiifoddyBonnaada (nsail 4) daudvinavesioindisinoimsvdn Uiuo
mi@fﬂlm‘V\Iaawam‘[.uvmmumawumﬂwaqLﬁuﬁzj”umuammsmimwmu nsldnnutadud1ends (CSW) wauriu
Auguun (GL) Tudns 12.5 wag 1.25 du/ienariuaziinisldleiniisinemisndngnsy 100:50:100 Alansy
N:P,05:K,0/18nA15 (T6F2) SidvEnatiudaaialiiinnsgaliveans falugeanogieiidoddndmmsadamiafy
7.27 Alansu/iennnd daumsldiaguivussivlumiummansadesuivninislddonisnemmandnm
200:100:200 Alan3u N:P,0s:K,0/8n013 (T6F3) fdvEnasamsihliiinsgeldvleanaalumi drdu Asfuly uas

nsgaldsuimualududiusndasgregailidoddgdamsadifvindu 2.65, 3.30, 17.28 uay 28.85 Alansu/
ENASANUAIRY

M19199 4 wavedianuIuueau warleinilsinewnsvandenisgaliviealesaludiusing 4 veuludends

Uptake of P (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Main plot: soil amendment
T1 3.84° 0.64° 0.70° 4.61° 9.79°
T2 4.45° 0.65° 0.66° 6.15° 11.91¢
T3 4.49° 0.87° 1.70° 6.40° 13.46
T4 4.68" 0.88° 1.11° 6.07° 12.74%
T5 5.46° 1.71° 1.62° 8.17° 16.95°
T6 4.94° 2.05° 2.27° 10.53° 19.80°
Ftest . x . . .

Subplot: NPK chemical fertilizer

FO 3.63° 0.84° 0.81° 4.32° 9.61°
F1 4.35° 1.13° 1.09° 5.88° 12.45°
F2 5.82° 1.27° 1.66° 7.86° 16.61°
F3 4.92° 1.27° 1.80° 9.70° 17.70°
Fotest o . o . .

Interaction: soil amendment * NPK chemical fertilizer

T1FO 3.62% 0.56" 0.49% 3.06" 7.73™
T1F1 3.60% 0.55" 0.59% 3.80% 8.54'™
T1F2 3.92M 0.72" 0.59% 4.68" 9.914
T1F3 4.23% 0.72" 1.13%¢ 6.89%f 12.96%
T2F0 3.61% 0.52' 0.38" 4.30% 8.82'm
T2F1 4.41¢ 0.65" 0.62"* 5.72f" 11.40%
T2F2 5.56° 0.68™ 0.74%% 6.61°" 13.59%"
T2F3 4.218 0.75M 0.92M 7.94°% 13.83""
T3FO0 3.40" 0.61" 1.09%" 4.06"* 9.16'™
T3F1 4.11% 0.80™M 1.38°f 5.64%" 11.93)
T3F2 5.72° 1.10%" 2.19° 6.94%" 15.94%
T3F3 q.74<" 0.96"" 2.15° 8.96° 16.81°
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A1519% 4 (5ip)

Uptake of P (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Interaction: soil amendment * NPK chemical fertilizer

T4FO 3.50% 0.60" 0.44% 3.34k 7.88™
T4F1 4.99"¢ 0.90™ 0.98° 4.82" 11.68"
Tar2 5.27%¢ 1.04" 1.46°% 9.13° 16.88°
T4F3 4.97"¢ 0.98¢ 1.56°% 6.99%" 14.51°%
T5F0 4.634" 1.40%f 1.179¢ 5.408" 12.61"
T5F1 5.12°F 1.75% 1.38°" 7.25%F 15.50%"
T5F2 7.20° 2.04°¢ 2.07° 8.77° 20.07°
T5F3 4.88"¢ 1.63%" 1.84° 11.25° 19.60°
T6FO 3.02 1.36°" 1.30%f 5.78° 11.45"
T6F1 3.86™* 2.15° 1.56°% 8.06™ 15.62%f
T6F2 7.27° 2.03" 2.93° 11.01° 23.25P
T6F3 5.62¢ 2.65° 3.30° 17.28° 28.85°
F_test - * . xx *x
%CV 12.4 223 1.34 12.1 8.4

*, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different superscript lowercase
letters within a column indicate a significant difference according to Duncan's multiple range test at p < 0.05.

T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; T4 = GL 1.25 t/ha; T5 = T2 + T4; T6 = T3 + T4.
Of N:P,O5:K;0, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.

CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

nsgaldlwunaideu

fudugvdsdnsgalflnunadongegalaoindsludnsidsganinludnisiludnies sesaanie
Wi wagddudiuiinunisgeldinimmeauans nislafanuivupsiudeidonduszesinat 7 9 uasleiniisnn
onvdndwadaiaudenisgalilnuvadosluio wmih d1du agfsfuluvesiudivevds wagUTununisgeld
Fovunlusiudrznds Tneninsau msUiulgaRudefiuguun (GL) 8asn 1.25 duienm$ (T4) ¥iliiinisgald
TnunaBesluiigagn nmslannuilsfudsnds (CSW) nauduiiuyuua GL) s 2 §n31 (T5 way T6) duaiulid
nagaldsnilumir wardfugeanlndifestu snsfinsldnnuilsiudvends (Csw) naufuiiuyuua (GL) lu
$n31 12,5 waw 1.25 Fuienms (T6) duasulidnagalfinunadenlufaiuly warnsgeldlnunadeuimmely
fudUsvdsdiingegregnsiituddnydameada (15197l 5) drudvsnavestetaiisigemsndn Usununiseeld
TnunadeslunnauvesiiudUsvdaintunusandeflafiuiu onidu nsgaldlnunadouluiafinnsldly
U3 2 wheesdnsuuzihnduinlinisgaldsinilanasindigean nisldnnudeifudisads (Csw) nauiy
#uyuun (GL) Tudnsn 12.5 uar 1.25 duienaisuaziinislddeiniisnneimisvandnsi 100:50:100 Alandu
N:P,05:K0/18n015 (T6F2) TdvdnasrmduaiulitinsgalflnunaiBonluiigsanedreiifoddgdmeadfviniy
63.14 Alan3u/enms ludwmesnsgalilnunadouimualutud endsduliunndatumsadfsudsuns
naassiiiinisldsaguivussiumiloufuluuuaivittuusldds nilsme1msndndmnsn 200:100:200 Alan3u
N:P,Os:K,0/ABnen$ (T6F3) fifimapeldlnunadenviniy 121.44 Alanfu/isnmns uazsdunsmeaesiidedinisge
Tnunadonludiu uazdsiulugeaneesiivddydmaaifvindu 8.87 waz 47.85 Alandu/enms dmsy
msgeldlnunadeslumi wuAngeanesiidoddnydmisadifvindy 12.24 Alanduisnmslundasidnisldnin
wladudugvas (CSW) waufuiuyuun (GL) Tudnsn 6.25 uag 1.25 du/ienasuavinislddeiniisinemisvan
M1 100:50:100 Alandu N:P,0s:K,0/18n15 (T5F2)

Jn 9 aUUA 1 UNSNAU-IULNEU 2567 Vol9 No.I January-April 2024



!

osAs3numAasIaINATUTAE Use.

YRU JOURMAL OF SCIENCE AND TECHNOLOGY ! i ;

Print ISSN: 2539-5688, o-ISSh: 2672-9873

d' L% U a + a o ! IS 1 ' L ° v
M13199 5 wavesiaguiuueiu wardeinisigemnsvansenisgalilnunaiealudiusing q vesiudenda

Uptake of K (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Main plot: soil amendment
T 22.34¢ 4.60° 2.83° 15.43¢ 45.19¢
T2 29.20° 5.53¢ 3.38° 26.08° 64.18°
T3 34.79° 7.45° 4.28° 18.58° 65.09¢
T4 44.28° 7.83° 4.45° 19.53¢ 76.09°
T5 36.86° 10.20° 5.54° 28.97° 81.57°
T6 46.37° 9.79° 6.03° 32.10° 94.29°
F_test o xx xx xx ax
Subplot: NPK chemical fertilizer
FO 25.76¢ 5.68° 2.70° 16.11° 50.26¢
F1 34.48° 7.86° 3.52° 17.97¢ 63.83°
F2 44.49° 8.34° 5.55° 26.18° 84.55°
F3 39.22° 8.26° 5.81° 33.48° 86.81°
F_test - . xx *x -
Interaction: soil amendment * NPK chemical fertilizer
T1FO 18.21™ 4.56" 2.06" 9.53 34.35!
T1F1 20.66'™ 4.03 2.24* 13.42" 40.34%
T1F2 22.484™ 4.62 3.03Mk 14.27% 44.40%
T1F3 28.00™ 5.18" 4.00" 24.50% 61.67%"
T2F0 2037 4.10 1.99% 15.78%" 42.23%
T2F1 31.379 6.14%) 2.69% 27.10 67.31%"
T2F2 38.719%f 5.78" 3.84%" 30.79¢ 79.12¢
T2F3 26.34™ 6.10% 4.98°¢ 30.67¢ 68.08¢
T3F0 2471 6.47" 2.72% 15.36%" 49.26
T3F1 32.66" 5.42" 3.18" 11.72) 52.98"
T3F2 44.14< 8.48%" 5.599% 21.01° 79.22°
T3F3 37.63%¢ 9.45°¢ 5.62°¢ 26.22° 78.92¢f
T4FO 33.24™ 5.09" 1.73¢ 12.66" 52.72"
Tar1 43,33 8.96<¢ 3.25M 15.76%" 71.30/
TaF2 53.74° 9.09% 7.76% 25.43¢ 96.02°
Tar3 46.83° 8.16¢ 5.05%¢ 24.28% 84.31%
T5F0 30.43%* 7.38°" 4.02" 24.91% 66.75¢
T5F1 37.15%¢ 11.52% 5.34%f 17.00%" 71.01%
T5F2 44,73 12.24° 5.87< 26.26° 89.10<
T5F3 35.12°" 9.64>¢ 6.94"¢ 47.72° 99.42°
T6FO 27.61M 6.50" 3.65%" 18.45% 56.22"
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A15197 5 (5ip)

Uptake of K (kg/ha)

Treatment
Tuber Stem base Stem Leaf and branch Whole plant
Interaction: soil amendment * NPK chemical fertilizer
T6F1 41.70%% 11.12%¢ 4.42%" 22.80% 80.04°"
T6F2 63.14° 9.83° 7.18° 39.30° 119.45°
T6F3 53,03 11.69°° 8.87° 47.85° 121.44°
Fotest xx xx e e e
%CV 14.1 7.56 4.42 11.3 8.6

** significantly different at 0.01 probability level; means with different superscript lowercase letters within a column
indicate a significant difference according to Duncan's multiple range test at p < 0.05.

T1 = no soil amendment application; T2 = CSW 6.25 t/ha; T3 = CSW 12.5 t/ha; Td = GL 1.25 t/ha; TS5 = T2 + T4; T6 = T3 + T4.
Of N:P205:K20, FO = 0:0:0 kg/ha; F1 = 50:25:50 kg/ha; F2 = 100:50:100 kg/ha; F3 = 200:100:200 kg/ha.

CSW = cassava starch waste; GL = ground limestone; F = NPK chemical fertilizer.

2AUTENANITIAY

Augnruslasaiufudeneuiifinnugauanysaimdunsasnslunianz fusenideanieldugn
fudUgndaduiondn nansfnyluulameassninauiussezemuansiiiudaaui m‘aﬂgnﬁuﬁwwé’ﬂuauﬁ
soifloamany 9 Vnglaifinsusuusetngsiu sudwsndsisnmevausadsinsetdeiaiisnnemsmdn udnandn
Plagansmnimandnedsuosussmaiifiuunanindu 21.00 fu/iena$ (Office of Agricultural Economics,
2023) Aoutenn Sudihazimsladondspoimamdnluuinm 2 whvesdnsuuziifng feiduwszauil
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Tungugasmemnsilussdusznoudeutiegs (ms1eil 2) Fuhaelidiusioasuliiudgndaaiyiulauaz

Jn 9 aUUA 1 UNSNAU-IULNEU 2567 Vol9 No.I January-April 2024



osAs3numAasIaINATUTAE Use.

‘ YRU JOURMAL OF SCIENCE AND TECHNOLOGY ! ;9

Print ISSN: 2539-5688, o-ISSh: 2672-9873

wandnidu iosanduduzndaldsuleeiisinomsndniiusnsuugieguda Snnsduils do ninuls
fudUzndainfueuduvidegaoutnigs (maedl 2) Weldagnindradluludusioidemans 4 Yiniazdioduaiu
IAufiandinsidndiiisitestuausiuge wagnsfnfuanutuitu dmsuiiuyuuedsdfiovgs uasd
waaidoufuosduseneulutimafiguduiuihasdiunumsonisusufiosiulidugdudntes dwmadeiies
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nslafandunisusuussiufonn dudu Sedmavilifisdgnldannsogaldlfifeame dasmddunundenis
wasueudanazinma SedsmavinliTud e ndsdinnsadien wazazauudslaligeann (Howeler, 2014) Youz i
nsgaldlulnsauinnifulundudsaiulvidnshsgemslusnaraue st ululddmiunisiasydusen
fedyalunsnuiuandifuegrednaulunsdveansgaldlulasauluduisiululuiummaassiiinsld
Fanusuugstiuuazdolulnsiaudng 100 wag 200 Alandu NisnasATUTITUNsealdgennagluiids 168.01-
292.77 Alan$u/snans (msnsii 3)

aunan1sIdsuasdelsuauus

nslannudafudusnduasiuuuaseideadusyaznan 7 %Lﬁ@ﬂ%ﬁﬂ;ﬂﬁumﬁwlaﬁiﬁﬁLﬁam’muaz
mnugavanysaliuaznsladeieiismeimvdndmaazaniBsuindenslinandnvesiudUsnds uaznsgald
5o Iantudeng 9 veaiudUends lnganiensidnnudaivdendmauiuiuyuundng 6.25 wag
1.25 fu/enmssaudumsladeiniisinoivsudngms 100:50:100 Alanu N:P,0sKO/enesddusnsuuzih
dufuAunouiloneudususaiveadluniang fusenidsundefivilildnananisiudendsan uasnondnull
gean vauzinisldmnudeiudwendafiosodadedludng 12.5 fuseienmslaglddeinismemsndnnusam

Jn 9 aUUA 1 UNSNAU-IULNEU 2567 Vol9 No.I January-April 2024



osAs3numAasIaINATUTAE Use.

‘ YRU JOURMAL OF SCIENCE AND TECHNOLOGY 6 O

Print ISSN: 2539-5688, o-ISSh: 2672-9873

wugthirsiulinandamnimeannis vazfinslafuyuuniisegafodludng 1.25 fu/isnaismiutond
s Indnausns U AsiinandniudugndsganiinisugnifudusvdsioidlemansUlaglsifinnsldvag
USuusedu fadinnazinisladaniisimomisudniulzunn 2 wiesnsuugiinig nan1s@ny) wandliiiui
mndesnisinwsgdunandndudzndduiuiliegluseduiiunfiamelasndudostinns Usuusagsiudae
nnudaiudendedns 6.25 du/enaninauiuiuyduundnst 1.25 du/ienaiiuaziinislddeniisimomnmven
§m1 100:50:100 Alan3u N:P,0s:K0/8nA0% o81slsfinu astinisfnufinifufsadunisuiudadiuve
{Jelulnsiau veavlasa uarlnuvaden Woannlumsfnwiadsd sudesndsdnisgelilnunadouroudiah uas
finssaulavniassusenrsudsnniiuly

AnAnssuUsznA

iAdeilldsunuatuayuanddnauangnssunsifouiend (v) ddnauiaunineiaaniuag
wialulaBunannd (@) wazantuiTenasimuIiauinIne1deinensaans (@im.), FRKU5.65) waglasunis
advayuwideinddmiunsafiuvnuddeanuitinedunsand Sin W)

LONH1581989

Boonrawd, S., Anusontpornperm, S., Thanachit, S., Kheoruenromne, I. & Janjirawuttikul, N. (2021).
Characteristics and fertility capability of cassava growing soils under different annual rainfall
conditions in Northeast Thailand. Khon Kaen Agricultural Journal, 49(4), 1034-1046.

Bainbridge, Z., Tomlins, K., Wellings, K. & Westby, A. (1996«). Methods for assessing quality characteristics
of non-grain starch staples. (Part 2. field methods). Chatham: Natural Resources Institute.
Chaem-Ngern, C., Anusontpornperm, S., Thanachit S. & Kheoruenromne, I. (2020). Response of cassava,
Huay Bong 80 variety, grown in an Ustic Quartzipsamment, to chicken manure and potassium

fertilizer. Communications in Soil Science and Plant Analysis, 51(22), 2765-2777.

Howeler, R. H. (2014). Sustainable soil and crop management of cassava in Asia: A reference manual.
Cali: Centro Internacional de Agricultura Tropical (CIAT).

Junior, E. C,, Goncgalves Jr., A. C., Seidel, E. P., Ziemer, G. L., Zimmermann, J.,, De Oliveira, V. H. D,
Schwantes, D. & Zeni, C.D. (2020). Effects of liming on soil physical attributes: A review. Journal of
Agriculture Science, 12(10), 278-286.

Lunlio, P., Anusontpornperm, S., Thanachit, S. & Kheoruenromne, I. (2017). The impacts of tillage, soil
conditioners, and chemical fertilizer on yield of cassava in Yasothon Soil Series (Typic Paleustult),
relationship between nutrient concentration and cassava yield components, and soil property.
Khon Kaen Agricultural Journal, 45(2), 373-382.

Meewassana, E., Anusontpornperm, S., Kheoruenromne, I. & Suddhiprakarn, A. (2010). Characteristics of
plough pan under cassava production areas in Nakhon Ratchsima province. Khon Kaen Agriculture
Journal, 38(3), 205-214.

Office of Agricultural Economics. (2023). Cassava for Industry [Onlinel. Retrieved July 17, 2023, from
http://www.oae.go.th/assets/portals/1/fileups/prcaidata/files/cacava%2065.pdf.

Phun-iam, M., Anusontpornperm, S., Thanachit, S. & Kheoruenromne, 1. (2018). Yield response of cassava
Huay Bong 80 variety grown in an Oxyaquic Paleustult to cassava starch waste and nitrogen
fertilizer. Agriculture and Natural Resources, 52(6), 573-580.

Prombut, N., Anusontpornperm, S., Thanachit, S., Kheoruenromne, I. & Phun-lam, M. (2022). Response of
cassava to potassium fertilization in a tropical sandy Typic Paleustult amended with burnt rice
husk for two-consecutive years. Communications in Soil Science and Plant Analysis, 53(14),
1823-1840.

Jn 9 aUUA 1 UNSNAU-IULNEU 2567 Vol9 No.I January-April 2024



osANs3numAasSIAINATUTAD UsY.

‘ YRU JOURMAL OF SCIENCE AND TECHNOLOGY 61

Print [SSN: 2539-5688, e-ISSN: 2672-9873

Santos, N. S, Alves, J. M. A,, Uchéa, S. C. P., Oliveira, N. T. & Albuquerque, J. A. A. (2014). Absorption of
macronutrients by cassava in different harvest dates and dosages of nitrogen. Revista Ciéncia
Agronémica, 45, 633-40.

Senachai, W., Anusontpornperm, S., Thanachit, S. & Kheoruenromne, I. (2020). Response of cassava to
chemical fertilizer in Yasothon soil series amended with cassava starch waste and ground
limestone for 5 consecutive years. Khon Kaen Agricultural Journal, 48(6), 1254-1265.

Sittibusaya, C. (1996). Strategies for developing fertilizer recommendations for field crops. Bangkok:
Ministry of Agriculture and Cooperatives.

Sowcharoensuk, C. (2023). Industry Outlook 2023-2025: Cassava Industry [online]. Retrieved July 21, 2023,
from: https://www.krungsri.com/en/research/industry/industry-
outlook/agriculture/cassava/io/cassava-2023-2025, 12 July 2023.

Jn 9 aUUA 1 UNSNAU-IULNEU 2567 Vol9 No.I January-April 2024



