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Effect of Burnt Rice Husk and Nitrogen Fertilizer on Growth and Yield
of Khao Dawk Mali 105 Rice Grown in Kula Ronghai Soil Series
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ABSTRACT: To increase the yield of Khao Dawk Mali 105 rice, proper soil and fertilizer
management is essential. A field trial was conducted to investigate the effect of burnt rice husk
(BRH) and nitrogen (N) fertilizer on Khao Dawk Mali 105 rice planted in Kula Ronghai soil series.
The experimental design was arranged in 4 x 4 factorial in a randomized complete block with
three replications. The first factor comprised four rates of BRH: 0, 6.25, 12.5, and 25 t/ha whilst
the second factor consisted of four rates of N fertilizer: 0, 28.125, 56.25, and 112.5 kg N/ha.
Results showed that BRH did not have a clear effect on grain yield at 14% moisture content
but N fertilization at all rates significantly produced greater grain yield (1.36-1.68 t/ha) than did
zero-N application (1.08 t/ha; P < 0.05). The addition of 25 t BRH/ha and 56.25 kg N/ha interactively
promoted the significantly highest grain yield of 1.87 t/ha (P < 0.05). The BRH, especially when
applied at 25 t/ha, induced the greatest concentration of primary plant nutrients in almost all
rice’s plant parts. The concentration of N increased with increasing rate of N fertilizer while the
rate of 56.25 and 112.5 kg N/ha resulted in the highest phosphorus and potassium concentrations
in some plant parts of rice. Overall, N fertilizer had better positive impact on the uptake of
primary plant nutrients in all plant parts of rice than did BRH. Sufficient N fertilization is essentially
required for yield improvement of Khao Dawk Mali 105 rice and amending the soil with BRH
along with appropriate N fertilization can increase the yield of this rice.

Keywords: Soil amendment, chemical fertilizer, plant nutrient concentration, nutrient uptake,
jasmine rice
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Table 1 Property of soil prior to conducting the experiment

Property Value
pH' (1:1 H,0) 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 /ke) 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 = 111 HO analyzed by pH meter (National Soil Survey Center, 1996), * organic matter
analyzed using Walkley and Black titration (Walkley and Black, 1934), * total N analyzed by
Kjieldahl method (Jackson, 1965), * available P analyzed by Bray Il extraction (Bray and Kurtz,
1945), ® available K determined by 1 M NH OAc at pH 7.0 extraction and analyzed by atomic
absorption spectrometry (AAS) (Pratt, 1965), ° extractable Ca, Mg, and K determined by 1 M
NH OAc at pH 7.0 extraction and analyzed by AAS (Thomas, 1982),  cation exchange capacity

measured by saturating the exchange site and displacing by 1M NH OAc at pH 7.0 and analyzed

by AAS (Chapman, 1965), ° electrical conductivity measured in saturation extract (United States

Salinity Laboratory Staff, 1954).
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Table 2 Property of burnt rice husk used in the experiment

Property Burnt rice husk (BRH)
pH' (1:5 H,0) 8.35
Cation exchange capacity” (cmolc/kg) 7.88
Organic carbon’ (g/kg) 692.00
Total N (g/kg) 0.02
Total P° (g/kg) 0.45
Total K® (g/kg) 2.76
Total Ca® (g/kg) 1.30
Total Mg® (g/kg) 0.67
Total Fe' (mg/ke) 301.00
Total Mn’ (mg/kg) 295.00
Total Zn' (mg/kg) 4.33
Total Cu’ (mg/ke) 531

"pH = 1:5 H,O analyzed by pH meter (National Soil Survey Center, 1996),

* cation exchange

capacity measured by saturating the exchange site and displacing by 1M NH OAc at pH 7.0
(Chapman, 1965), * organic carbon analyzed using Walkley and Black titration (Walkley and
Black., 1934), * total N analyzed by Kjeldahl method (Jackson, 1965), °
Vanado-molybyellow method (Westerman et al., 1990) and measured using atomic absorption
spectrometry (AAS) (Murphy and Riley, 1962), © total K, Ca, and Mg determined by digesting in
acid mixture (HNOB—Se—HClO4) and analyzed by AAS (Bardsley and Lancaster, 1965; Westerman,

total P analyzed by

1990),

total Fe, Mn, Zn, and Cu determined by digesting in acid mixture (HNOS—HClOLl) and

analyzed by AAS (Johnson and Ulrich, 1959; Westerman, 1990).
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Figure 1 Effects of burnt rice husk (A), nitrogen fertilizer (B) and their interactive effect (C) on
grain yield measured at 14% moisture content. BRH = burnt rice husk, N = nitrogen
fertilizer, BRHO = 0 kg/ha, BRH1 = 6.25 kg/ha, BRH2 = 12.5 kg/ha, BRH3 = 25 kg/ha, NO
= 0 kg N/ha, N1 = 28.125 kg N/ha, N2 = 56.25 kg N/ha, N3 = 112.5 kg N/ha. Means on
the bars followed by different letters are significantly different according to Duncan’s

new multiple range test at P < 0.05.

dwitusianad

MsUTUURIRUMEuNaUNILENTY 25 fu
sawennn$ dewalildimiinuisnedagefianagnad
oAy satawintu 2.25 siuseienms (P < 0.05)
vaurdl nsldludnsrdulavinlihminuianeds
wand1afuiiFuauaulifinasldudadila
(Figure 2A) nslatelulasiaudmadaausion
winuanads Tnenslaluyndnmdaaialiii
wifnuranedsganindfuaiuauilafiniglie

v
a o LY %

Lulasiauiifivmidnuimedaads 1.63 fude
Lwnans ogsilludA9ata (P < 0.05) Wl s
Talugnsuugin way 2 Wivesdnswugvinli
lﬁﬁwwﬁﬂLLﬁqma%agqﬁqm wagliwmneneiuvnsadn
P > 0.05) lneflthwinuimedande 2.30 uay
2.41 duseenms audeu egnelsinnu liny
SyEnasiwszrisnausuazdelulasauiidme
nlshihminuimediwosinunenuyd 105 3

AUBANGNAUNIADR

JsasIngmansinuas UA 53 aUUA 2 WUMAK-GVKIAY 2565 169



a nnauiwna:fulaspuAuduNODNU:E 105

40 . g ©
© 3 e 2 @
c 35 S N ] o
S 3 Q 3 H
< 30 | S 3 & g
£ ;s ° & 2 p
on 22 - ha

2 20 -

> 1.5 |

©

z 10 -

©

s 0.5 7

2 00 7

BRHO BRH1 BRH2 BRH3

4.0 -
3.5 -
3.0 -
25 -
20 -
1.5 -
1.0
0.5 -
0.0

2.41+0.20a

©
o
N
=]
+H
o
a
o

1.92+0.20b

o
-
i
(=3
+
Q
©
-

Straw dry weight (t/ha)

NO N1 N2 N3

Figure 2 Effects of burnt rice husk (A) and nitrogen fertilizer (B) on straw dry weight. BRH =
burnt rice husk, N = nitrogen fertilizer, BRHO = 0 kg/ha, BRH1 = 6.25 kg/ha, BRH2 =
12.5 kg/ha, BRH3 = 25 kg/ha, NO = 0 kg N/ha, N1 = 28.125 kg N/ha, N2 = 56.25 kg N/
ha, N3 = 112.5 kg N/ha. Means on the bars followed by different letters are significantly
different according to Duncan’s new multiple range test at P < 0.05.
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Figure 3 Interactive effect of burnt rice husk and nitrogen fertilizer on plant height. BRH = burnt
rice husk, N = nitrogen fertilizer, BRHO = 0 kg/ha, BRH1 = 6.25 kg/ha, BRH2 = 12.5 kg/
ha, BRH3 = 25 kg/ha, NO = 0 kg N/ha, N1 = 28.125 kg N/ha, N2 = 56.25 ke N/ha, N3 =
112.5 kg N/ha. Means on the bars followed by different letters are significantly different
according to Duncan’s new multiple range test at P < 0.05.
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Figure 4 Effects of burnt rice husk (A), nitrogen fertilizer (B) and their interactive effect (C) on
number of panicle. BRH = burnt rice husk, N = nitrogen fertilizer, BRHO = 0 kg/ha, BRH1
= 6.25 kg/ha, BRH2 = 12.5 kg/ha, BRH3 = 25 kg/ha, NO = 0 kg N/ha, N1 = 28.125 kg N/
ha, N2 = 56.25 kg N/ha, N3 = 112.5 kg N/ha. Means on the bars followed by different
letters are significantly different according to Duncan’s new multiple range test at
P < 0.05.
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Figure 5 Effects of burnt rice husk (A), nitrogen fertilizer (B) and their interactive effect (C) on

1,000-grain weight measured at 14% moisture content. BRH = burnt rice husk, N =
nitrogen fertilizer, BRHO = 0 kg/ha, BRH1 = 6.25 kg/ha, BRH2 = 12.5 kg/ha, BRH3 = 25

kg/ha, NO = 0 kg N/ha, N1 = 28.125 kg

N/ha, N2 = 56.25 kg N/ha, N3 = 112.5 kg N/ha.

Means on the bars followed by different letters are significantly different according

to Duncan’s new multiple range test at P < 0.05.

172 Agricultural Sci. J. 2022 Vol. 53 (2)



dmsunaveswnaumaslelulasiause
Sovaviufnd wui Suulundeadsiunasien
7N 1,000-080 Iogn1stawnauLungnsi 6.25 su
selenmg vilildsesaviudnigaiigneeisiive
ddymeadia wisfosar 90.2 (P < 0.05) usin1g
Talugnaiudunduliualiunndrsainiiu
muauilsifinsldunauin (Figure 6A) vauzil s
Tdadelulasiaulddmadniausesovaziudnd

>

150 -

&
ann.n. e
\cf/

v v
v

(Figure 6B) v141l unauwwazdelulnsiaudad
Svsnasanfidsnasiotosaziudnd lnonisldle
lulnsiauiisnsn 28.125 Alandu N dewenmg us
Lifinsldunauian vinlsildsosazdnigadian
pg19ldbad Agnivadfvindu Sosag 95.0
(P < 0.05) uilagnnsan Bvswasamiinulusiiiu
nsneaesdu o lifinnuduiuddaausilaingu
danveanauiruazdelulasiouiild (Figure 60)

150 - B

Qo
© © Q Qo © © © Q
N
2 - «© ° < N
S A T ¥ 8 3 3
c 100 | 2 g 3 E: C 10 | 8 & N 5
o > d 3 7
o o | /
9 50 L 50 g /
T % T ! /
_ | 7

0 0 L
BRHO BRH1 BRH2 BRH3 NO N1 N2 N3
Qo 8}

0 -3 § £ 3 % & = 3 3 & B P & % 3 ¢
~ 8 5 8§ & s 5 ¢ 8 8 & 8 5 &8 5 5 ¢
o ¥ O3 Y 3 o3 H F 9 % ¥ I 3 oF ¥ oz o<
L) I T - S SRS~ S S S S S - L A D = A= A~ S|
c 100 /%5 & g & & & o ¥ 8 g 88 & & &8 I o
© . 1T B B B B M B M
: mn 70 7
3 é
g - " ‘N
= g / ? '/

| g 4 497
o | # ZIlZ L
o \g ¢ ] Q \J Q O O \g Q O O \g 2 J
S ST ST TSI I I T T LSS LD
F K & & & & & & &K & & &K & & & &

Figure 6

Effects of burnt rice husk (A), nitrogen fertilizer (B) and their interactive effect (C) on

%filled grain. BRH = burnt rice husk, N = nitrogen fertilizer, BRHO = 0 kg/ha, BRH1 = 6.25
ke/ha, BRH2 = 12.5 ke/ha, BRH3 = 25 kg/ha, NO = 0 kg N/ha, N1 = 28.125 kg N/ha, N2 =
56.25 kg N/ha, N3 = 112.5 kg N/ha. Means on the bars followed by different letters are
significantly different according to Duncan’s new multiple range test at P < 0.05.
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