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Effect of cassava starch waste and potassium on Khao Dowk Mali 105 rice
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ABSTRACT: The experiment was conducted to investigate the effect of cassava starch waste
(CSW) and potassium (K) on Jasmine rice CV. Khao Dawk Mali 105 (KDML 105) rice grown
in Korat soil series was conducted in a farmer field in Ubon Ratchathani province. Experimental
design was arranged in Factorial in RCBD. The first factor comprised the application of CSW at
rates of 0, 0.5 and 1 t/rai. The second factor consisted of K fertilization at rates of 0, 0.25, 0.5, 0.75, 1 and
1.25 of the recommended rate basing on soil analytical data, which was 2.4 kg/rai of K,O. Result
showed that CSW applied as soil amendment reduced soil acidity, increased organic matter and
available K, especially when applied at the rate of 1 t/rai and, as a consequence, significantly
resulted in the rice having plant height, number of panicle per hill and straw weight all greater
than that of the control but unclear in the case of rice grain weight. The soil fertilized with K at
the highest rate of 3.0 K ,O/rai gave the greatest rice grain and straw weight (349 and 307 kg/rai,
respectively), however; the differences were not clear when compared to other treatment using
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lower rates, but the amounts were significantly higher than those obtained from the control (278 and
209 kg/rai, respectively. The addition of K promoted better nutritional quality of KDML 105 rice grain,
especially when applied solely at the rate of 2.4 kg K O/rai, and together with CSW at the rate of
1 t/rai that significantly stimulated the highest iron concentration in rice grain of 13.1 mg/kg.
Potassium had no impact on K uptake in plant tissues while the highest K uptake in rice straw
was found in soil amended with CSW at the rate of 1 t/rai. Rice grain yield had a liner correlation
with K concentration in grain (r=0.51*%) more significantly than the other plant nutrients.
Keyword: Agricultural waste, starch manufacturing wastes, jasmine rice, sandy clay loam
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Figure 1 Effect of cassava starch waste on property of Kt soil series: soil pH (A), organic matter (B),
available N (C), available P (D) and available K (E).
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Figure 2 Response of KDML 105 rice grown on Korat soil series to cassava starch waste and

potassium fertilizer: Plant height (A), number of panicle (B), grain yield (C) and 100-grain

weight (D) at 14% moisture, dry straw weight (E) and filled grain (F)



1152

Windu 209 waz 201 nn./l3 ANA1FU wananT

miimﬂﬂIWLmeLﬂnﬂulu@miﬂqu 7 iNeeEREn
mu’lum“lumuuﬂ nadausiaanaantnalle
mﬂmmmnmufaLa_l?mmﬂunumﬂﬂﬂm
I u,‘mLenﬂulu@mmmeﬂumumﬂmmmtﬂ\mu
Antzuassaning (Figure 2) mmmnmﬂm@u
nnuiledudndenasaznalilsunuaes
Tnuna@eniiilulss lomTlufuiaduannsniy
PILAN (Figure 1) wananinnulsiudnndd
Tiunadengeia 6.73 n/nn (Faxyaliuans) o8
wpaTndanugAny TunsgadinAuudouesli
fuadie AwadumssyEulmednaiEy
Tnsiennzile 5 Tnuna@enifiame (Allen and
Pilbeam, 2015)

2.2 N5AALEEIABIMITUANUDITLN
A1IAANNZA 105

mﬂfa'mﬂLLﬁqﬂuﬁqﬂwﬁqmm&i@m@qm
U TwunadeulaanadidinaadeliadAnyds
nwann tnensldludne 1 swls WiBunonng
pelinunaiFangefiaaiiinminiu 2.98 nn./l3
soannliunsnfumauAw (2.41 nn./ld) uazns
dludnsn 05 Aw/lsliitBununisgald
Twunadensnfigaddwiniy 196 nn/ld
(Figure 3) mslailainunadengsnasonsnald
Tulpsiauaemeds  unauuazin  waznisgald
Waanafasasnadediio @ﬂﬂqﬁﬁﬂa‘fﬁﬁméqmq
gannnariAAeudnaudslsun (Figure 3) lme
nsldilelugnauustinmii 2.4 nn. K o/ls W
Lﬁmmmimmlﬂu‘immu LL@”W@@W@MMW@&N
WWIZW@?;I’NNHEI'&’WEUWN@DW (1.06 uaz 0.39
ﬂﬂ./l’j‘ pwansaL)  wsnaulditiunnnisgald
”Luimmum@um@uLL@&%ﬁﬂngq@ﬂ'Nﬁﬁm?ﬁﬁaﬁq
ynaRAmnL 113 nn/l3 el iumnsarunsld
{fefluding 3.0 nn. K O/lf aeialsfiniunnaldiely
8M97 1.2 NN KZO/VL‘J" (0.82 nn./19) wazmFu
pouAn (068  nn/le)  Wilsununisg el
Tulmsiaulneunauuassnding liwnnsnety del

WALINEAT 46 (6) : 1147-1158 (2561).

ﬁﬁﬁﬁﬁqm@ﬂwﬁﬁmﬁﬁﬁ@mmﬁﬁ wsinnslade
Inunadanlugnsmananonaulfiliunnnig
palilulnsiulunedegeiianetraitudiy
nasdalneilAwingy 163 nn/l3 Seliiuali
usnsiwiunsldileludng 1.8 nn. K O/l 7il3iein
w182 nn/ls daumelailelusiaau 1 W
g ldlulnsaulunedisasassnuayilen
EJLLmrwmrTu‘Lumm:ﬁmﬂﬂ'ﬂﬂ‘llwme%ﬂﬂufé“mm 1.8
uaz 3.0 NN K. o/ls Wi Banmunna lineanaiags
mmfammuammmmmnmhLmeqnu‘[ﬂﬂum
Wil 072 uar 062 Nn/l3 ANAAL FB9A%N
Whinaldilehugng 0.6 uaz 1.2nn. KZO/L':;* (0.54-0.56
an/le) wiesielsfimunagn sz 2.4 nn.
KZO/li' ELﬁLl?mmﬂwmmsl%V\lﬂmW@%’mﬁﬁﬁqrﬂ (0.39
an/l9) %JLLmnmmﬂmmmmu 042 nn/l
(Flgure 3) ufanmnuﬂj’nufﬁmmmmm‘lﬂw ungidel
mum@ﬂl‘uwﬁﬁ 1.51-4.97 nn. /li TmefiBun
mimmhmﬂmhmmm wand i latle
usmsTinnnd 1.2 nn. K, o/ls hagliinunaides
Wenasiadng slmjmwwwmmmiﬂiuﬂﬂmum'm
mﬂLLﬂ\mumﬂ”umm@’L@ﬂﬂTwmesnﬂmwiu
@maﬁm@mmmmiﬂ vtiesnnmniTe g s
AR s Fduesdlsznends 1.97 nunn.
(fiayalaiuans) mwﬂmﬁmmiwmmeﬁﬂumﬂu

?V‘Eﬁmﬂumummu (Figure 1) AIANATHNNIAA 1
TnunaiFanesdnnilfinaaanndearusBuin
nsaalinuna@eniiningugnetneihiod Aoy
meaAdielgn T asidnlovddlusim 1 suls
(Figure 3)

2.3 AUMAWEIATUINISURITN9
P19ABNNEA 105

AW INTUNN89ENRe9ReNNLA
105 TngansananAnsdisduresndn dainsd
uazyaawad luuandng (Figure 4) Wuan Anadindv
1a9danzAlunan LN AMNLANFASA UG DA
seudAniunimasediasiideg unds 19.6-
31.2 un/nn. daunslailainunadeslundnm



KHON KAEN AGR. J. 46 (6) : 1147-1158 (2018).

e widinduaemeussluwdadnnlluansneii
e lufidt 1.53-2.13 un/nn. usdA1mING
Mm"ﬁumu@mﬂmﬁﬁaﬁﬁmﬁm@ﬁﬁ 0
mwL%u%wﬂmmﬁmﬁu‘fumuﬁmﬁﬂﬂ
wunadaneereldadiAyniaiauaaglifdiu
danslafeinunadandudadinanninaa
Tnruinisresdinnenanenuzd 105 Inawudinag

1153

laileludmnen 1.8 waz 2.4 nn. K0 /13 azdaidsn
AUNINTBIEN919RR N aimmmmmummﬂ
Lﬂu@mmﬂumwLwﬁuwmmanlmmmm
wmmmquummﬂmmmnmiumemwﬂul‘mﬂu
mmmu 8.03-8.50 un./NN. Lme“lmﬂﬂu@mﬂ
Al 3.0 nn. KO N3 nauliAanndindin
ﬂm\iLmﬂlul,mmmmwwuuﬂmmmmmam

7 7 7
5 5 5

N uptake (kg rai')
[P

- ™~

.
il
i

MMM |

4 4

3 3

2 2

1 1

0 0
00 05 1.0

CSWrate (t rai-')

0 06 12 18 24 30

K rate (kg K;0 rai-')

35 35 35

0 06 12 1.8 24 30
CSWo

0 0.612182.43.0 0 061218 24 30

CSW0.5 CSW1
Rate (kg K0 rai' / ral‘)

O Straw

GHusk and bran

30 || B 3.0 30

25 2.5

1=

Ly
2

20

=
~
=

i

P uptake (kg rai)

TR .
NRRNRRoaR
n B b
=

05 0.

=
t

O Grain

e
I
0.

0 06 1.2 18 24 30

00 0.0

=

CSWrate (t rai-1)y K rate (kg K,0 rai-')

6.0 6.0 6.0

0 0612132A3.D 0 0612 18 24 30

CsSwo

0 06 12 18 24 3.0
CSW0.5 Cswi

Rme(kJKOrm‘ /trail)y

©)

50 5.0 50

40 4.0 40

30 3.0 30

K uptake (kg rai)

=

=

0.0

Q

D

b
2,
1.
B
05

1.0 0 06 12 18 24 3.0

CSW rate (t rai-') K rate (kg K0 rai-')y

(a) (b)

0 061218 2430/0 061218 24 30/0 06 12 18 2.4 3.0

cswo

CSWo.5
Rate (kg K0 rai! / t rai')

Cswi

()

t The different lower case letters within a bar are significantly different at P<0.05 by DMRT test.

Figure 3 Effect of cassava starch waste (a) potassium fertilizer (b) and interaction between cassava
starch waste and potassium fertilizer (c) on nitrogen (A), phosphorus (B) and potassium
(C) uptake in grain, straw, husk and bran of KDML 105 rice.
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Figure 4 Effect of cassava starch waste (a) potassium fertilizer () and interaction between cassava starch
waste and potassium fertilizer (c) on iron (A), zinc (B) and cupper (C) concentrations in rice grain
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Figure 5 Linear relationship between grain yield (a) and straw dry weight (b) of KDML 105 rice and
major plant nutrient concentrations in plant parts
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Table 1 Correlation coefficient (r) for linear relationship between plant nutrient concentration, grain
yield, and dry straw weight of jasmine rice, KDML 105

Grain yield Dry straw Grain yield Dry straw Grain yield Dry straw
(at 14% wit. (at 14% wit. (at14% wt.
Plant nutrient moisture) moisture) moisture)
concentration ( kg rai” ) ( kg rai’ ) ( kg rai’ )
In grain In husk and bran In straw
N 0.21 -0.12 0.38" 0.48" -0.16 -0.35
P 0.46~ 0.377 0.20 0.24 0.18 0.11
K 0.51" 0.34 0.14 0.19 -0.09 0.08

= correlations are significant at <0.05; ** = correlations are significant at < 0.01; N = 54
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