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Response of Khao Dawk Mali 105 Rice Grown in the Kula Ronghai Soil Series
to Cassava Tails and Stalk, and Potassium Fertilizer
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ABSTRACT: Increasing the yield of Khao Dawk Mali 105 (KDML 105) rice can be done through
proper soil improvement and fertilizer management. A field experiment was undertaken in
Kula Ronghai soil series in Roi Et province objectively to investigate the response of KDML 105
rice to cassava tails and stalk (CTS), and potassium K fertilizer. The experiment was
arranged in 4 x 4 factorial in randomized complete block design with three replications.
The 1 factor comprised four rates of CTS whilst four rates of K fertilizer were compared as
the 2" factor. It was found that the application of CTS at the rate of 25 t/ha highly significantly
promoted the highest grain yield at 14% moisture content (P < 0.01). The application of
K fertilizer at the rate of 37.5 kg KZO/ha highly significantly resulted in the greatest straw dry
weight, grain yield at 14% moisture content, 1,000-grain weight, and filled grain percentage.
The addition of 25 t/ha of CTS and K fertilizer at the rate of 18.75 ke K O/ha interactively
promoted the significantly highest grain yield of 1.96 t/ha (P < 0.05). Potassium fertilizer had
more influence on major nutrient concentration and uptake in all plant parts of KDML 105 rice
than did CTS. The application of CTS at the rate of 25 t/ha together with K fertilizer at the rate
of 18.75 kg KzO/ha was the best soil and fertilizer management practice for increasing the yield
of KDML 105 rice planted in Kula Ronghai soil series, but, if there was no soil amendment used,
K fertilization at the rate of 9.375 kg K O/ha was sufficient to give a satisfactory rice yield.
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Table 1 Property of soil prior to conducting the experiment

Property Kula Ronghai soil series (Ki)
pH' (1:1 H0) 7.20
Organic matter” (g/kg) 7.90
Total N (g/kg) 0.21
Available P* (mg/kg) 16.50
Available K° (mg/kg) 16.40
Extractable Ca’ (cmol /kg) 1.81
Extractable Mg’ (cmol /kg) 0.43
Extractable K° (cmol /kg) 0.08
Extractable Na® (cmol /kg) 0.36
Cation exchange capacity’ (cmolc/kg) 1.63
Electrical conductivity® (dS/m) 0.31
Sodium adsorption ratio’ 9.23

"pH = 1:1 H,O analyzed by pH meter (National Soil Survey Center, 1996), > Walkley and Black
titration (Walkley and Black, 1934), ° Kjeldahl method (Jackson, 1965), * Bray Il extraction (Bray
and Kurtz, 1945), ®> extracted with 1 M NHAOAC at pH 7.0 and analyzed by atomic absorption
spectrometry (AAS; Pratt, 1965), ¢ extracted with 1 M NHQOAC at pH 7.0 and analyzed by AAS
(Thomas, 1982), ' saturating the exchange site and displacing by 1 M NH OAc at pH 7.0 and
analyzed by AAS (Chapman, 1965), ® saturation extract (Richard, 1954), ° calculated value from
the proportion of Na*, Ca®* and Mg”* (Oster and Sposito, 1980).
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molybyellow (Westerman, 1990) laginu3uo
Tnewn3aq spectrophotometry (Murphy and
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(Bardsley and Lancaster, 1965; Westerman,
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Table 2 Property of cassava tails and stalk used in the experiment

Property Cassava tails and stalk (CTS)
pH' (1:5 H 0) 7.43
Cation exchange capacity’ (cmolc/kg) 23.50
Organic carbon® (g/kg) 719
Total N* (g/kg) 1.49
Total P° (g/kg) 0.38
Total K® (g/ke) 2.63
Total Ca® (g/kg) 2.45
Total Mg® (g/kg) 0.95
Total Fe' (mg/kg) 1,200
Total Mn' (mg/kg) 203
Total Zn" (mg/kg) 12.30
Total Cu’ (mg/ke) 531

"pH = 15 H,0 analyzed by pH meter (National Soil Survey Center, 1996), ? saturating the
exchange site and displacing by 1 M NH OAc at pH 7.0 (Chapman, 1965), >Walkley and Black
titration (Walkley and Black, 1934), *Kjeldahl method (Jackson, 1965), ° analyzed by Vanado-
molybyellow method (Westerman, 1990) and measured using atomic absorption
spectrophotometer (AAS; Murphy and Riley, 1962), © digested in acid mixture (HNO3—Se—HCLOa)
and analyzed by AAS (Bardsley and Lancaster, 1965; Westerman, 1990), ! digested in acid mixture
(HNO3—HCL04) and analyzed by AAS (Johnson and Ulrich, 1959; Westerman, 1990).
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Figure 1 Effect of cassava tails and stalk (A), potassium fertilizer (B) and their interactive effect

(Q) on grain yield measured at 14% moisture content. CTS = cassava tails and stalk, K
= potassium fertilizer, CTS0 =0 t/ha, CTS1 = 6.25 t/ha, CTS2 =125 t/ha, CTS3 = 25 t/ha,
K, =0 ke KZO/ha, K =9.375 ke KZO/ha, K, =18.75 ke KZO/ha, K, =375 ke KZO/ha.
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Figure 2 Effect of cassava tails and stalk (A), potassium fertilizer (B) and their interactive effect
() on straw dry weight. CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =
0 t/ha, CTS =6.25 t/ha, CTs, =125 t/ha, CTs, =25 t/ha, K, =0 ke KZO/ha, K =9.375
ke KZO/ha, K, =18.75 ke KZO/ha, K, =375 ke KZO/ha.
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Figure 3 Effect of cassava tails and stalk (A) and potassium fertilizer (B) on plant height.
CTS = cassava tails and stalk, K = potassium fertilizer, CTS0 =0 t/ha, CTS1 = 6.25 t/ha,
CTS2 = 12.5 t/ha, CTS3 = 25 t/ha, KO =0 ke KZO/ha, |<1 =9.375 kg KZO/ha, K2 = 18.75 kg
KZO/ha, K3 =375 kg KZO/ha.
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Figure 4 Effect of cassava tails and stalk (A) and potassium fertilizer (B) on number of panicle
per hill. CTS = cassava tails and stalk, K = potassium fertilizer, 15, =0 t/ha, crs, =

6.25 t/ha, CTs,) =

dwiin 1,000 Wi uazdevaziudns

mﬂmﬂaaﬂ@uuumﬂvwaqLwaﬂiuﬂsa
aulildwadaausietniin 1,000 wén wmmm
Jeway 14 (Figure 5A) ustelnunaifondana
daau tnemsladelnunadenluyndnsndasy
Tl ddmin 1,000 wén agfluiidy 22.8-23.2 n3u
“LNE‘Nﬂ’J’W]’]iUﬂ’JUﬂiW]hJ@Jﬂ’]ﬂﬁUEJIWLLVI?IL“UEJZLI
agnafitfuddryBmnseda (P < 0.01) fifithuin
1,000 wwan wies 21.7 n3u (Figure 5B) dwsu
ngwasiusznitaldenauiiudvsnasiule
Tnunadeudsualiimiin 1,000 LUAA TA1UWAN
FNAUNNADATENINFAITUNITIAADAULANUING]
mwimmLﬁ]uLuawmimmﬂﬂsmmmﬂmaﬁ
maamuayﬂsﬂmmawﬂ&m (Figure 5C)
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82.0) aeiefluddnyBen19adn (P < 0.01) agals
fAmy ldwudnddenfududizndanazie
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12.5 t/ha, CTS3 = 25 t/ha, KO =0 ke KZO/ha, K1 = 9.375 kg KZO/ha, K2
= 18.75 kg KZO/ha, K3 = 37.5 kg KZO/ha.
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UANFINNIAUNNADRATEIINNAITUNI TN
WhenfududUgndagnuageuitanunsn
T duTanuiuUssiunouiiananindieiiunanan
sudrUsudslgluszsunils (ntawichai et al,
2016; Nilnoree et al., 2016; Jenwitheesuk
et al,, 2018; Jitkhamen et al., 2021) 439N
Saqdosiiuonnaeiidunidmivouiuesd
Usznevegineu 100 niudedlaniu (Table 2)
franansovanddessigemsiiiulszlenilag
Lawwmqmmwé’ﬂ (Opachat et al., 2018,
Phun-iam, 2018) usiiletanldfuiuulunis
Anwd wudn mslawdeniusfudndeisns
25 f?fwial,‘aﬂm% Wil danantuinwge
fienuiudesay 14 vstnvnmenuzd 105 GN
mwmiﬂaﬂlumwiﬂmumeaamwaﬁaam
11.3 mimqammuaLUi&mmwﬂwimmﬂa Vet
thagiduaummainnsgesaanefidinitluanin
Auwnibiuszansamlunslidutanusuusedu
peunIMsidluanAuneu aenslsAnu wwvie
flonfinannésdnsumstgniilugguanialy
ynnsgosaaedliaysaitamn
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Figure 5 Effect of cassava tails and stalk (A), potassium fertilizer (B) and their interactive effect
(C) on 1,000-grain weight measured at 14% moisture content. CTS = cassava tails and
stalk, K = potassium fertilizer, CTSO =0 t/ha, CTS1 = 6.25 t/ha, CTS2 =125 t/ha, CTS3 =25

t/ha, K =0 ke KZO/ha, K =9.375 ke KZO/ha, K =1875 ke KZO/ha, K, =375 ke KZO/ha.
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Figure 6 Effect of cassava tails and stalk (a) and potassium fertilizer (b) on %filled grain. CTS
cassava tails and stalk, K = potassium fertilizer, CTS0 =0 t/ha, CTS1 = 6.25 t/ha, CTS2
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12.5 t/ha, CTS, = 25 t/ha, K = 0 kg K O/ha, K = 9.375 kg K O/ha, K, = 18.75 kg K O/ha,

K, = 375 kg K O/ha.
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{Jelnunadenlunsinuidmadain
RENITATAULY NaNES LazAMNAINYDITIIV7
aenued 105 agelsianu Usunamedauazkanan
thwinwdaficnutuiesas 14 vesimvninen
U@ 105 wansnsnevausislalnunadealunn

FaslndrssiuwazdulUludienadedu Ingl

Jelnunadoumusnsuuzinf 18.75 Alanfu
K O siatanmns dlesnnfuneunsnaaosduanm
TnunaiBeuiiiulsslondding 60 adnsuste
Alansu (Table 1) virlildnananimidndnd
namgeanusinnninsldlusnsiieseianisves
dnsuuzingeiuwiies 0.03 Alansusoennis
wazgeninslaluiunamiaivessasuusih
wiiu 0.05 Alandusialanas usigandinisugn
Tnglllatelnunadondsfosay 212 vardl N3
Tadelnunadenludsunm 2 wihvesdnswugi
Wifganindesay 19.0 uay 17.5 AUAIGU Lang
Tiidudy Jolnunadouiiaudifysdoniaiiy
HANARNT1IVIINBNULE 105 1N WWREIAUT7
fiugdu o (Celik et al,, 2010) Immawwvmaﬂaﬂ
mﬂumummﬁm“auaamammuamﬂum“ﬂaum
yiitngduiulefuiaaiesananiunsouay
Funsreudeiisnlnunadouslnesssuea
(Saenya et al., 2015) il iesannTnunadend
unumanAysensiaseyaulavesdnluaty 9
A n1sveslnunagesludiyilissegnis
Wwigiulndn dnaumnneties sinldudeunss Audu
18 Pwusianasuasivuaan S5euazvemen
Fdunihu (Spikelet sterility) 1nnTudasiias o
WARAU dinanoNandnuazAUAINYDIT17
(Dobermann and Fairhurst, 2000; Fageria et al.,
2003; Fairhurst et al., 2007) WaANNANITNAADY
fanmnsndanafiulddnaui msugniniunen
1zd 105 lnglaifinislademunaiBoudmalini
wifn 1,000 Wwin warfesazdndmninnislédu
Jelnunadeniifismeluihiunisaaosdu
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dlofiansandvdnasiuszninuudeniu
fudendsiulelmunadon wanisAnuiluans
Tudauin nslawdeniududusndafisnsn
25 fUABLINANS i'auﬁ’umﬂaiﬂaimmm%&mé’mw
37.5 Alansu KZO fOLENAS Lﬂuﬂaﬁaawuamam
Iﬁlmwawammwumammmwmﬁuiaﬂau 14 gadlq
1.96 fusslanmg mqﬂmwamamwlmuaumﬂa
Jelnunadesludnsuiednuwsiinisldewnie
Uudgshuiitionndh wuitén 6.25 fusteienans
Flinandaudndies 1.74 fusoanas waznsly
ldwaenfusudUsndslvnananudawiniy 1.49
fusplenms uanalnsiudi WaenAusudiuymas
mmuﬁu’wLaimﬂivammwmaaﬂdwLmawauﬂa
Trnutvnenugd 105 Iuivmwuq wonni
nan1sAnwIdawanliiiudn nsugndiaeig
nonuyd 105 TugaRuna¥edlil wnlsifinsla
Tanusuusaiu msladelnunadouludnsies
Adanilmessnsuuzihuiewiiu 9.375 Alansy
KO maL‘aﬂms uwwwsmwamamﬂmamamm
wiindafinnuiudesay 14 lussdufiunianels
WosnUSunamandaiild (1.64 fusoianms)
wansnefuneadAtuUsinaildlunasisinngld
Jelnuvaigounudnswueiii (1.49 fusioiannis)
Uay 2 WiNeIenI Uzl (1.74 fusolanmng) uwe
gandmisugniagldiinaslddelnunaidouds
Sauay 40.2

navaRanauliudUzuduwazJelnunaidau
ARAMULTNTUYDISINDMITVEN TUHIUAS 9
93919v1909NUZA 105

lulasiau

nslddenduiudsraslidsmataiau
seanuduturesiulasiaulunedenaziudndin
uansldlugnsi 12.5 dusoianang vinlianu
WuduvedlulasiauluunausliAngegaogned
HudgAgneana (P < 0.05) WU 9.09 nuse



Alansu dwunnslalusnsiimdeldvilianuda
Juradlulasiauluinausiinnuuanaieiunig
af@fusmuaruauitlddinnsldivdendy
Hudlends (Table 3)
nstadelnuna@ounndnsidaasulvg
autduduvsslulasiaulunedeegluiide
5.69-6.03 n¥usiaAlaniu sgeninviriumunui
Lisinslddelnunadeuifiawingu 534 n3ude
Alansu egnefideddayBannsada (P < 0.01) unuz
7 aududuveslulasiaulusnausidanuuen
Aeiuneadfseninednsinistadelnunadoy
(P < 0.05) walifiauduiusiusasiild du
Anudutureslulnsiauluudaldlasudnina
Faauandelnunaiey
WaenAudiudevauasJelnunadey
fdvdnasiyinlianududuvesiulasiaulunods
41vMABNNEA 105 UAMNLANAIAUL LRSI
AN tuveslulasiauluwnaus s lunsaunay
$lalflruduiusdnauiusnaiild dauanudy
Juvaslulasiauludalinuindanuuwansneiu
NeERRTENIISUNIVIRaS Inenisldildenau
fud1Uenaedns 6.25 dudeianais wazdy
Tnunadausnsi 37.5 Alansy KO FOLENANS &9
Halaududuvesiulasiaulunedeiiniaan
o9 NTYEAYNNEDRALYINAU 6.48 nsudaAlaniy
(P < 0.05) veusd ssumsvaaesitliifinnslawden
Aududgndaasdelnunadioy AuNTuYes
Tulasiauiimsanwiniu 5.07 n3usedlansu

Woanada

nmsladenfududiuznaensinng o
FuyrAuTuTUTeInanesalunadilay
wnausiivuiiew3suiisuiunsldldrunie
daautnasiirnuusnsnafuneadinsynineiu
nMsvaaesin widumuauihiinislauden
Audiudgndadianududiuresieanedaganly

WeaeELve agslsiniy nsldiwdeniu
AudUenaewnT 12.5 uay 25 Aunslanais duasy
Tanudutuvesieanasalumantvninenuyd
105 firgegaoeasiiodinBsneaifvindu 2.06
wag 2.09 nsuseilansy amuaau (P < 0.01)
Jelnunadeuladyilininududuves
oanesalunediuazunausiinnuuana1eiunig
ARATENINNSUNNINAGDY Wen1shalusnsa 18.75
uaz 37.5 Alansu K O setenan$ denalviniuidy
Tuvaaneanesdluudniaganodifitadify
Sansadwindu 2.06 waz 2.09 nSusenlansy
pua1nu (P < 0.01) Inelldendududiusndany
Jelnunaeulaiddnsnasiuyilienududuves
WeanesalunedauazinausfinuuAnNASALNIG
adnsEIwhunIImnass wissunsnaeeii
nslafonAudud1Uenatonst 6.25 Aumo
wnes Tadudelnuna@ensgnsn 18.75 Alansu
KO AolgnNms wavtUdenAududiusnasensn 25
Auselanms saududelnunal@eudnsn 37.5
Alan$u K O sietenan$ d8vSwasawvilimnaudy
Juveseanesalundntnvinenugd 105 dan
geanogsiiodfaydamneada (P < 0.01) winfu
2.18 uag 2.15 nJusenlaniu auaau (Table 4)

TWunaes

WaenAusudundadiladlusdnseing 9l
danataunaaudutuoslnuadenlunad
wazdnduInented 105 winsldlunndns
vinliAnaduturesnunadsuluunausiiial
geanegreiifoddrydmnsadfoglufide 1.21-
1.22 nsumenlansu mua1au (P < 0.01) daussu
muauilsidnsladenfusiudsvdadinrandy
Fuveslnunadesluunausimgainiu 0.97 n3u
sonlaniu nsladelnunadendng 37.5 Alansu
KO sotenais duaiuliiauiduduves
Tnunagesluneds (3.05 nuseflaniy) gend
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snsumuauitlaifinisladed (2.69 nsusedlanu)
pg9ltyEAEYN9ads (P < 0.05) wonanl M3
Tdludnsn 18.75 uag 37.5 flandu K O setanmns
gevilianuutureslnuvadunluwnausnag
winflrngeanegnaiiuddnyBemneadia (P < 0.01)
Ineilragluiidy 1.20-1.24 uay 0.21-0.22 n3U
aoflandy a1ualdu (Table 5) LWaenAU
JudrUgndenazdelnunadouiidnsnasiu
MlranudnTureswwasuludiusng  ves
I1vMnenNgd 105 danuuana1siudaau lng

mMslallaonAudud U nasonsn 12.5 Aune
wnans wazalumaiensns 9.375 Alanfu K O
FOLENAS M lAINTUR LA yLlun g
fAngegnegaiitdudAyneada (P < 0.05) Wiy
3.26 nfusedlansy vmzd nasldiwdendu
Judiendednsn 25 duroianns wazde
Tnunaeusns 37.5 Alansu KO fiolanms il
ANULTuUeslnunadenluwnaust (P < 0.05)
wazidn (P < 0.01) Trasanwiniu 1.39 uaz 0.23
nSudenlandy muanu

Table 3 Nitrogen concentration in different parts of KDML 105 rice as affected by cassava tails

and stalk and potassium fertilizer

Nitrogen concentration (g/kg)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
CTSO 5.80 + 0.52 8.58 + 0.68" 17.05 + 0.79
C'I'S1 5.62 + 0.80 8.95 + 0.35% 16.16 + 0.66
CTS2 5.76 + 0.33 9.09 + 0.44° 16.28 + 0.73
C'I'S3 581 +0.27 8.61 +0.72° 16.10 + 1.28
F-test ns * ns
Subplot: potassium fertilizer
KO 5.34 + 0.39° 8.97 + 0.54° 16.52 + 0.64
K, 5.69 + 0.20° 8.44 + 0.82° 16.63 + 1.21
K2 6.03 + 0.38° 8.94 + 0.40° 16.39 + 0.83
K3 5.93 + 0.68° 8.87 + 0.43° 16.04 + 1.04
F-test ** * ns

Interaction: cassava tails and stalk x potassium fertilizer

CTS K, 5.07 + 0.18%
CTS K, 5.78 + 0.20*°
CTSK, 6.30 + 0.17%°
CTS K, 6.04 + 0.44°*
TS K, 4.90 + 0.00°

CTS K, 5.43 + 0.18“*
CTS K, 5.69 + 0.09°¢
CTS K, 6.48 + 1.23°

TS K, 5.78 + 0.00*°

8.40 + 0.35" 17.09 + 1.05
7.70 + 0.35° 17.56 + 1.07
9.10 + 0.35° 16.80 + 0.30
9.10 + 0.35° 16.74 + 0.71
9.28 + 0.53° 16.22 + 0.20
9.01 + 0.09° 16.45 + 0.13
8.87 = 0.20% 16.04 + 0.79
8.63 + 0.20%° 15.9% + 1.23
9.33 + 0.53° 16.57 + 0.20
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Table 3 Cont.

Nitrogen concentration (g/kg)

Treatment

Straw Husk and bran Grain
CTS K, 578 + 0.18°° 8.98 + 0.66° 15.52 + 0.40
CTSK, 5.95 + 0.63° 9.28 + 0.17° 16.63 + 0.76
CTSK, 5.51 + 0.09“*¢ 8.75 + 0.12%° 16.39 + 0.96
CTS K, 560 + 0.17°¢ 8.87 £ 0.27* 16.22 + 0.56
CTS K, 578 + 0.18°° 8.05 + 1.05™ 16.98 + 1.84
CTS K, 6.18 + 0.20° 8.52 + 0.44°* 16.10 = 1.37
CTSK, 5.69 + 0.09" 9.01 + 0.79° 15.11 + 0.90
F-test * * ns
SD 0.51 0.59 0.59
CV (%) 6.8 5.4 5.6

CTS = cassava tails and stalk, K = potassium fertilizer, CTS0 = 0 t/ha, CTS1 = 6.25 t/ha, CTS2 =
12.5 t/ha, CTs, =25 t/ha, K,=0 ke KzO/ha, K =9.375 ke KZO/ha, K, =18.75 kg KZO/ha, K, =375
ke KZO/ha, SD = standard deviation, CV = coefficient of variation. *, ** Significantly different
according to F-test at P < 0.05 and P < 0.01, respectively, ns = not significant.

Table 4 Phosphorus concentration in different parts of KDML 105 rice as affected by cassava
tails and stalk and potassium fertilizer

Phosphorus concentration (g/kg)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
CTSO 1.74 + 0.10° 6.34 + 0.41° 1.92 + 0.09°
C'I'S1 1.46 + 0.08° 6.31 + 0.47° 1.97 + 0.20°
CTS2 1.56 £ 0.12° 6.45 + 0.54° 2.06 + 0.08°
CTs, 1.54 + 0.09"™ 5.82 + 0.60° 2.09 + 0.09°
F-test X% * *%
Subplot: potassium fertilizer
KO 1.59 + 0.15 6.10 + 0.67 1.94 + 0.16"
K1 1.56 + 0.20 6.20 + 0.66 1.95 + 0.12°
K2 1.58 £ 0.14 6.38 + 0.48 2.06 +0.11°
K3 1.57 £ 0.07 6.24 + 0.38 2.09 + 0.11°
F-test ns ns **
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Table 4 Cont.

Phosphorus concentration (g/kg)

Treatment
Straw Husk and bran Grain

Interaction: cassava tails and stalk x potassium fertilizer

TS K, 1.80 + 0.02 6.55 + 0.23 1.79 + 0.05°
CTS K, 1.79 + 0.07 6.06 + 0.20 1.95 + 0.06°
CTS K, 1.72 £ 0.18 6.49 + 0.47 1.95 + 0.04°
CTS K, 1.64 + 0.06 6.24 + 0.61 1.99 + 0.07™
TS K, 1.43 + 0.05 5.85 + 0.03 1.79 + 0.03°
CTS K, 1.38 + 0.10 6.80 + 0.61 1.78 + 0.01°
TS K, 1.47 + 0.03 6.07 + 0.15 2.18 + 0.09°
CTS K, 1.58 + 0.06 6.50 + 0.11 2.13 + 0.05%
TS K, 1.58 + 0.01 6.53 + 0.91 2.07 + 0.04°
CTS K, 1.59 + 0.26 6.03 + 0.02 2.00 + 0.05™
CTSK, 1.48 + 0.07 6.97 + 0.20 2.05 + 0.08"
CTSK, 1.57 + 0.05 6.28 + 0.15 2.09 + 0.12®
TS K, 1.55 + 0.10 5.45 + 0.53 2.10 + 0.06™
TS K, 1.47 +0.04 591 + 1.10 2.06 + 0.03™
CTS K, 1.64 + 0.10 6.00 + 0.25 2.06 + 0.09
CTSK, 1.50 + 0.06 5.92 + 0.36 2.15 + 0.15°
F-test ns ns **

SD 0.14 0.55 0.14

CV (%) 6.0 7.6 35

CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =0 t/ha, C'I'S1 = 6.25 t/ha, C'I'S2 =
12.5 t/ha, CTs, =25 t/ha, K, =0 ke KZO/ha, K =9.375 kg KZO/ha, K, =18.75 ke KZO/ha, K, =375
ke KZO/ha, SD = standard deviation, CV = coefficient of variation. *, ** Significantly different
according to F-test at P < 0.05 and P < 0.01, respectively, ns = not significant.
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Table 5 Potassium concentration in different parts of KDML 105 rice as affected by cassava tails
and stalk and potassium fertilizer

Potassium concentration (g/kg)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
CTSO 2.82 +0.38 0.97 + 0.10° 0.20 + 0.02
CTS1 2.72 + 0.37 1.22 + 0.16" 0.20 + 0.02
C'I'S2 2.88 + 0.36 1.22 + 0.15° 0.21 £ 0.01
C'I'S3 3.03 +0.28 1.21 +0.18° 0.21 + 0.02
F-test ns ** ns
Subplot: potassium fertilizer
K, 2.69 + 0.35 1.14 + 0.18° 0.19 + 0.01°
K, 2.93 + 0.43° 1.05 + 0.17" 0.20 + 0.02°
K, 2.76 +0.23 1.20 + 0.18% 0.21 +0.01°
K3 3.05 + 0.33° 1.24 + 0.16° 0.22 + 0.01°
F-test * ** **

Interaction: cassava tails and stalk x potassium fertilizer

CTS K, 2.61 +0.18% 0.95 + 0.02°® 0.18 + 0.0%
CTS K, 2.64 + 0.49“ 0.91 + 0.01¢ 0.21 + 0.03%"
TS K, 2.78 + 0.10*° 0.94 + 0.05" 0.22 + 0.01*°
CTS K, 3.23 + 0.38% 1.07 + 0.18° 0.21 + 0.01°
TS K, 2.31 + 0.02° 1.29 + 0.11% 0.19 + 0.01
CTS K, 2.74 + 0.05° 1.16 + 0.25"¢ 0.18 + 0.01¢
CTS K, 2.64 + 0.39“ 1.20 + 0.19*¢ 0.19 + 0.01¢
CTSK, 3.18 + 0.18% 1.24 + 0.11° 0.22 + 0.01°
TS K, 2.92 +0.17% 1.30 + 0.09% 0.20 + 0.01™
CTSK, 3.26 + 0.52° 0.99 + 0.03"¢ 0.21 + 0.03%*
CTS K, 2.66 + 0.03" 1.33 + 0.03% 0.21 + 0.02°
CTS K, 2.67 + 0.26™ 1.26 + 0.03" 0.21 + 0.01°*
CTS K, 2.94 + 0.48° 1.00 + 0.02%¢ 0.19 + 0.01¢
CTSK 3.08 + 0.33% 1.14 + 0.18°° 0.19 + 0.01¢
CTS K, 2.98 + 0.16™ 1.31 + 0.07* 0.22 + 0.01*°
CTS K, 3.11 + 0.20° 1.39 + 0.07° 0.23 + 0.02°
F-test * * *%

SD 0.36 0.18 0.02

CV (%) 10.4 9.9 0.0

CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =0 t/ha, CTS1 = 6.25 t/ha, CTS2 =
12.5 t/ha, CTS3 =25 t/ha, KO =0 kg KZO/ha, K1 = 9.375 kg KZO/ha, K2 = 18.75 kg KZO/ha, K3 =375
ke KZO/ha, SD = standard deviation, CV = coefficient of variation. *, ** Significantly different

according to F-test at P < 0.05 and P < 0.01, respectively, ns = not significant.

JsasINeIMansinuas UA 54 aUUA 1 UNSIAL-INLIEU 2566 17



e Waonauduau:kavnaiwinaidaucodnnunoonu:a 105

navasAanauiudUznduaz el nunaiday
dan1spaldsinemnmaniudiunng q vaetna
¥12n9NULE 105

lulasiau

mﬂmﬂéaﬂauﬁuﬁmvwé’ﬂLﬁaﬂ%’uﬂiﬂ
Aulsidamadaiausenisgaldlulasiauludiusing g
Yostnanenuyd 105 usethdla vaeil msld
UEJT,WLmaL%ﬂ,mnammﬂmawmﬂ%’lﬂmwﬂu
mamaﬂuwa‘a 13.5-13.9 Alansudeisnans 4 smm
ﬂ’nm'ﬁhﬁ,aﬂEJIWLmaL%ammmmmu 11.4
ﬂiaﬂiiiﬁlgl@ﬂﬁl’]’i pgnlidsdrAgneana (P <
0.05) vl Yelnuna@eulidwadniausanisgn
1¥lulasauluwnausiwaziudndniv1inenuyd
105 (Table 6) waglinuinUdonfududrusnas

Audelnunaidouiidnsnasiuilinisgald

Tulpsiauludiunng 9 vesdnannenuzd 105 i
AUBLANA N AUNNADRTETIINAITUNISNAAD

Woanadd

mshadenfusiudusuaalddeadnau
nonsgalineanedlunediuazinaus fawidn
LUAMULANA A UNFDRTENINAISUNIS
naaaslunsdivesnisanldluneds usssumuay
wlmmﬂamaaﬂﬂumumﬂvwmﬂawﬂimmmi
anldasanegalidAayeadin (P < 0.05) winiu
3.89 Alansureenms sglsiny nsldwden
fududiUgndadnsn 25 dusatanais (3.38
Alanfusaiannis) vilvdnisgaldneanealy
Want1uRenuya 105 mm’]msummuﬂm
A5ld (2.89 fﬂ,aﬂsmal,aﬂms) RASDEE AR
ana (P < 0.05) Yelnunadeslidmadniausionis
anldneanealunedadnvninenuzd 105 uin1s
Tdludng 9.375 uay 18.75 Alan$u K O sietenmns
liinisgaldweaneialuunausregluiide
2.94-2.96 Alanturolanmns maamﬂﬂimmms
m@lﬁumsummwiuumﬂaﬂ&JT;WLmawﬁw
(2.39 ﬂiaﬂimmaﬂmi) psltdAgyn1sana
(P < 0.05) dhunstadelnunadeunndnsdainla
fimsgaldveanedaluwdadnvninenuzd 105

18  Agricultural Sci. ). 2023 Vol. 54 (1)

(3.10-3.37 Alansusiolenmns) aqmwmﬂﬂaﬂm‘f
(2.67 AlansumaLanmis) ammuammmmqaaa
(P < 0.01) WaenfutudUsnaaavdelnunadey
Lifidnswasvilinsgeldveanesdlunatoway
LNAUSIHAHLANAIAUNADRATEIINANTUNNT
NAADY WANUINNSLEUAanAusuaULhaT 25 i
Aatangns wazdelnunaldensdns) 18.75 Alansy
KO fOLENANS mLaiﬂmm’ﬁmisumaﬂ/dmaiu
mamaqamamwuamﬂmmmqam (P < 0.01)
windu 4.04 Alansuralenans (Table 7) d@unns
Uaﬂmamnmﬂuua 105 nelaifinslatandunse
U'ﬁUU'ﬁmuuLLa Usﬂmmm%mmwm%
WBaWaia‘LuLuammammﬂU 2.08 ﬂIﬁﬂiiJ

AOLENANS

Tnunaideu

Wasnfuduavsnadlddanataiause
nsgaldlnunadeslunedeiazinausiveadi
Y1nendgd 105 uwan1slalusns 6.25 uag 25 fu
HOLINAS a\‘iLasaﬂwmimﬂeﬁwLmamjsmwmu
054 uaw 0.57 AlanSusowsnnng Mgy mm
fmmiumuﬂu‘vﬂuumﬂamaaﬂmumumﬂvwaq
(0.44 ﬂIaﬂimaLaﬂmi) pg19fidyd Ay n1ans
(P < 0.05) Yelnunadendimataaunanisgaly
Tnuna@ealudiunng o 1939191nenuzd 105
Taonsldlusnsn 9.375 way 37.5 Alansu KO sio
wnms ihbrtinsgeldlnunadeslunedagaan
981981 TuEAgYNI19aaA (P < 0.05) WINAU 6.93 LAz
6.92 AlansSuABLENATS ANEINU AT hELUERT
18.75 uaz 37.5 ilan¥u K O siotenan$ virliinng
anldlnunadesluwnauiiaansereivdAy
N9EnA (P < 0.05) WA 0.56 Lag 0.54 Alansu
feLenA3 MU (Table 8) Insmnaduduves
Tnunadesluis 2 nsdl ummmwmsummm
Lafinsladelnunadey yenanil mﬂaﬂa
T;wLmawﬁawﬂammﬂmmimﬂﬁi’ﬂmmawaﬂu
Wan (0.31-0.34 ﬂiaﬂimal,aﬂmi) mmwmi‘u
mmwimumﬂaﬂau (0.26 ﬂiaﬂimmaﬂmi)
ammuaammmmaam (P <0.01)



Table 6 Effect of cassava tails and stalk and potassium fertilizer on nitrogen uptake in different
parts of KDML 105 rice

Nitrogen uptake (kg/ha)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
CTs, 13.0 + 2.32 3.89 + 1.08 25.54 + 5.63
CTs, 12.8 + 2.04 4.01 + 0.69 25.86 + 3.31
CTs, 13.7 + 1.57 371 +0.51 23.26 + 2.96
CTs, 12.8 + 2.98 4.02 +0.71 26.23 + 5.39
F-test ns ns ns
Subplot: potassium fertilizer
K, 11.4 + 1.55" 3.56 = 0.55 22.68 + 2.24
K, 135 + 1.21° 4.00 £ 0.70 26.59 + 4.86
K, 13.9 + 1.80° 4.16 +0.73 26.64 + 4.77
K, 13.5 £ 0.97° 392 +0.97 24.99 + 4.86
F-test * ns ns

Interaction: cassava tails and stalk x potassium fertilizer

CTSOKO 11.0 + 1.03 2.81 +0.15 19.93 + 1.46
CTSOK1 15.0 + 1.56 3.63 + 1.14 28.11 + 8.60
CTSOK2 13.0 + 3.31 4.14 + 0.98 24.98 + 4.60
CTSOK3 13.0 + 1.02 498 + 0.57 29.16 £ 0.25
CTSlKO 10.5 + 0.59 3.80 £ 0.43 24.30 + 0.66
CTSlK1 13.4 + 0.64 4.39 + 0.45 26.42 + 2.29
CTSlK2 12.8 +0.21 4.37 + 0.46 2794 + 2.82
CTSlK3 14.6 + 3.01 3.48 + 1.06 24.77 + 5.84
CTSZKO 13.0 + 2.04 3.76 +0.47 23.00 + 2.85
CTSZK1 12.4 + 0.69 4.03 + 0.75 23.14 + 3.19
CTSZK2 14.6 + 1.55 3.55 +0.07 22.02 + 1.01
CTSZK3 14.8 + 0.16 3.50 = 0.62 24.89 + 4.76
CT53KO 11.2 + 0.47 3.86 + 0.28 23.47 + 0.62
CTS}K1 13.4 + 0.36 395+ 0.45 28.68 + 3.58
CTS3K2 15.0 = 1.55 4.59 + 0.91 31.64 + 4.32
CT53K3 11.7 £ 0.45 3.70 + 0.99 21.14 + 4,97
F-test ns ns ns

SD 2.24 0.76 4.50

CV (%) 16.2 17.8 15.7

CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =0 t/ha, C'I'S1 = 6.25 t/ha, C'I'S2 =
12.5 t/ha, CTS3 = 25 t/ha, KO =0 ke KZO/ha, K1 = 9.375 kg KZO/ha, K2 = 18.75 kg KZO/ha, K3 =375
kg K O/ha, SD = standard deviation, CV = coefficient of variation. * Significantly different according
to F-test at P < 0.05, ns = not significant.
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Table 7 Effect of cassava tails and stalk and potassium fertilizer on phosphorus uptake

different parts of KDML 105 rice

n

Phosphorus uptake (kg/ha)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
cTs, 3.89 + 0.59° 2.85 + 0.66 2.89 + 0.69°
cTs, 3.34 + 0.24° 2.83 + 0.59 3.16 + 0.55%
CTs, 3.70 + 0.48%° 2.62 + 0.31 2.93 + 0.30°
cTs, 3.39 £ 0.74° 272 £ 0.51 3.38 + 0.51°
F-test * ns :
Subplot: potassium fertilizer
K, 3.40 + 0.51 2.39 + 0.27° 2.67 +0.42°
K, 372 £ 186 2.94 + 0.54° 3.10 + 0.45°
K 3.60 + 2.35 2.96 + 0.47° 3.37 + 0.68°
K, 3.60 + 3.50 2.73 + 0.60° 3.22 + 0.39°
F-test ns * **
Interaction: cassava tails and stalk x potassium fertilizer
TS K, 3.89 + 0.53 2.19 + 0.11 2.08 + 0.05°
CTS K, 4.64 + 0.32 2.84 + 0.82 3.10 + 0.81°“
CTS K, 3.49 + 0.56 2.96 + 0.75 2.91 £ 0.61°
CTS K, 3.55 + 0.04 3.40 + 0.02 3.47 + 0.09%
TS K, 3.07 + 1.27 2.39 +0.19 2.68 + 0.09%
CTS K, 3.41 +1.22 3.32 + 0.52 2.86 + 0.25“
TS K, 3.32 + 1.07 2.99 + 0.30 3.80 + 0.31%°
CTS K, 354 +1.13 2.63 + 0.87 3.30 + 0.60°
TS K, 3.56 + 2.53 2.62 +0.42 2.88 + 0.36"
CTS K, 3.40 + 2.63 2.69 + 0.32 2.97 + 0.28%
CTSK, 3.63 + 2.16 2.66 + 0.08 2.72 +0.10%
CTSK, 4.22 +2.13 2.51 + 0.46 3.16 + 0.38™
TS K, 3.09 + 3.27 237 +0.21 3.03 + 0.20“
CTS K, 3.41 + 3.34 2.89 + 0.49 3.48 + 0.04°
TS K, 3.97 + 3.06 3.22 + 0.55 4.04 + 0.39°
CTS K, 3.08 + 3.59 2.39 + 0.29 2.97 + 0.35“
F-test ns ns **
SD 0.58 0.52 0.55
CV (%) 14.0 171 12.3

CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =0 t/ha, CTS1 = 6.25 t/ha, CTS2

12.5 t/ha, CT5, =25 t/ha, K, =0 ke KZO/ha, K =9.375 ke KZO/ha, K, =18.75 ke KZO/ha, K,=375

kg KZO/ha, SD = standard deviation, CV = coefficient of variation. *, ** Significantly different
according to F-test at P < 0.05 and P < 0.01, respectively, ns = not significant.
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Table 8 Effect of cassava tails and stalk and potassium fertilizer on potassium uptake in different
parts of KDML 105 rice

Potassium uptake (kg/ha)

Treatment

Straw Husk and bran Grain
Main plot: cassava tails and stalk
CTs, 6.34 + 1.34 0.44 +0.13° 0.31 + 0.08
C'I'Sl 6.21 £ 1.02 0.54 + 0.09° 0.32 + 0.05
C'I'S2 6.83 + 0.84 0.50 + 0.08" 0.30 + 0.03
C'I'S3 6.61 +1.27 0.57 + 0.14° 0.33 + 0.06
F-test ns * ns
Subplot: potassium fertilizer
K, 5.77 + 0.95" 0.45 + 0.11° 0.26 + 0.04°
K1 6.93 + 1.36° 0.50 + 0.10™ 0.31 + 0.04°
K2 6.36 + 0.94 0.56 + 0.13° 0.34 + 0.07°
K3 6.92 + 0.87° 0.54 +0.11° 0.34 + 0.05°
F-test * * **

Interaction: cassava tails and stalk x potassium fertilizer

CTS K, 5.67 +0.94 0.32 + 0.01 0.20 + 0.01°
CTS K, 6.96 + 1.97 0.43 + 0.12 0.33 + 0.06™
CTS K, 5.74 + 1.47 0.42 + 0.07 0.32 + 0.07™
CTS K, 6.97 + 0.79 0.59 + 0.13 0.37 + 0.01*
CTS K. 4.95 + 0.30 0.53 + 0.08 0.29 + 0.01
CTS K 6.78 + 0.36 0.56 + 0.11 0.28 + 0.03
TS K, 5.97 + 0.88 0.58 + 0.02 0.34 + 0.03™
CTS K, 7.14 £ 0.66 0.49 + 0.13 0.35 + 0.09™
TS K, 6.57 + 0.86 0.53 + 0.11 0.28 + 0.03°
CTSK, 7.01 +1.43 0.44 + 0.05 0.31 + 0.03™
TS K, 6.52 + 0.08 0.51 + 0.01 0.28 + 0.10°
CTSK, 7.20 + 0.80 0.50 + 0.09 0.32 + 0.04>
CTS K, 5.87 + 1.12 0.43 + 0.02 0.27 £ 0.02°
CTS K, 6.98 + 2.04 0.56 + 0.07 0.32 + 0.02
TS K, 7.21 £ 0.20 0.71 £ 0.16 0.42 + 0.02°
CTSK, 6.38 + 1.35 0.57 £ 0.13 0.31 + 0.05™
F-test ns ns *x%

SD 1.13 0.12 0.06

CV (%) 17.4 18.6 14.3

CTS = cassava tails and stalk, K = potassium fertilizer, CTSO =0 t/ha, CTS1 = 6.25 t/ha, CT52 =
12.5t/ha, CTS, = 25 t/ha, K = 0 kg K O/ha, K = 9.375 kg K O/ha, K =18.75 kg K O/ha, K, = 37.5
ke KZO/ha, SD = standard deviation, CV = coefficient of variation. *, ** Significantly different
according to F-test at P < 0.05 and P < 0.01, respectively, ns = not significant.
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