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and Phosphorus Fertilizer on Soil Chemical Property and Cassava Planted
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Sy Tanv1d’ aude ayaudwaine® Afan suzdnd' 1BU Wedsusual' uae dytinn Wugideu’
Teeranuch Opachat’, Somchai Anusontpornperm®’, Suphicha Thanachit®, Irb Kheoruenromne'

and Mutchima Phun-iam'!

! AT UgINgT AUZINYAT UMINEIRBNYATANERS NANNC 10900

' Department of Soil Science, Faculty of Agriculture, Kasetsart University, Bangkok 10900
fuides: 15 n3ng1Au 2565 Received: 15 July 2022
USuunle: 14 fueneu 2565 Revised: 14 September 2022
SURRNW: 21 Aueneu 2565  Accepted: 21 September 2022

* Corresponding author: somchai.a@ku.ac.th

ABSTRACT: Growing cassava in coarse-textured soils essentially requires proper soil amendment
and phosphorus (P) fertilizer management. The cumulative effect of burnt rice husk (BRH) and
P fertilizer applied for 3 consecutive years on yield and nutrient uptake of cassava, Huay Bong
80 variety, and soil property changes was carried out in Yasothon soil series (Typic Paleustults).
The split plot design with 4 replications was employed with main plot having five rates of BRH
and subplot comparing six rate of P fertilizer. Results in the 3 cropping season showed that
BRH addition at the rate of 25 t/ha highly significantly gave the highest fresh tuber yield of 27.8
t/ha (P < 0.01). All rates of P fertilizer highly significantly induced greater fresh tuber yield than
did zero-P application (P < 0.01). The addition of BRH and P fertilizer at all rates each stimulated
the greatest P uptake in tuber and the addition of BRH at the rate of 25 t/ha with 25 kg PZOS/ha
of P fertilizer highly significantly induced the highest uptake of P in whole aboveground plant
parts of cassava of 14.73 kg/ha (P < 0.05). The addition of BRH, particularly at the rate of 12.5
and 25 t/ha resulted in topsoil after harvesting cassava in the 3 cropping season having greater
pH and content of most plant nutrients (Except available sulfur, iron and copper), and organic
matter than that in non-amended plot. The results indicated that P fertilizer at the rate of 12.5
kg P O /ha was sufficient for increasing cassava yield and BRH not only increased the yield of
cassava but also improved most soil chemical properties.

Keywords: Cassava, P fertilizer management, coarse-textured soil, agricultural waste, soil property
changes
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Table 1 Property of soil prior to conducting the experiment in the 1% cropping season

Property

Topsoil (0-25 cm) Subsoil (25-60 cm)

Textural class'

pH’ (1:1 H,0)

Cation exchange capacity’ (cmolc/kg)
Organic matter” (g/kg)

Total N’ (g/kg)

Available P® (mg/kg)

Available K’ (mg/kg)

Extractable Ca’ (cmol /kg)
Extractable Mg’ (cmol /kg)
Extractable Na' (cmol /kg)

Loamy sand
5.37 (strongly acid)
1.30 (very low)

Sandy loam

5.45 (strongly acid)
1.50 (very low)
2.75 (very low) 3.44 (very low)
0.07 (very low) 0.07 (very low)
2.28 (very low)
16.65 (very low)

0.48 (very low)

0.94 (very low)
25.96 (very low)
0.56 (very low)
0.09 (very low)
0.15 (low)

0.15 (very low)
0.67 (moderate)

' Texture measured by pipette method (Kilmer and Alexander, 1949), *pH (1:1 H,0) analyzed by pH

meter (National Soil Survey Center, 1996), * cation exchange capacity measured by saturating the

exchange site and displacing by 1 M NH OAc at pH 7.0 (Chapman, 1965), * organic matter estimated
by Walkley and Black titration (Walkley and Black, 1934), ° total nitrogen (N) measured by Kjeldahl
method (Jackson, 1965), “available phosphorus (P) analyzed by Bray Il extraction (Bray and Kurtz, 1945),

"available potassium (K), extractable calcium (Ca), magnesium (Mg) and sodium (Na) extracted with

1 M NH OAc at pH 7.0 and analyzed by atomic absorption spectrometry (Thomas, 1982).
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Table 2 Property of burnt rice husk used in the experiment

Property Burnt rice husk
pH' (1:5 H,0) 7.80
Cation exchange capacity” (cmolc/kg) 10.00
Organic carbon’ (g/kg) 96.70
Total N* (g/kg) 0.26
Total P (g/kg) 0.57
Total K° (g/kg) 2.58
Total Ca’® (g/kg) 1.24
Total Mg® (g/kg) 0.38
Total Fe' (mg/kg) 239.00
Total Mn" (mg/kg) 255.00
Total Zn' (mg/kg) 17.50
Total Cu’ (mg/kg) 5.30
Electrical conductivity® (dS/m, 1:5 HZO) 0.05

"pH (1:5 H,0) 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 estimated by Walkley and Black titration (Walkley and Black, 1934), “ total nitrogen
(N) measured by Kjeldahl method (Jackson, 1965), ° total phosphorus (P) analyzed by Vanado-molybyellow
method (Westerman, 1990) and measured using atomic absorption spectrometry (AAS) (Murphy and
Riley, 1962), ® total potassium (K), calcium (Ca) and magnesium (Mg) analyzed by digesting in acid
mixture (HNOB—Se—HClOLl) and measured by AAS (Bardsley and Lancaster, 1965; Westerman, 1990),
"total iron (Fe), manganese (Mn), zinc (Zn) and copper (Cu) analyzed by digesting in acid mixture
(HNOE—HCLO4) and measured by AAS (Johnson and Ulrich, 1959; Westerman, 1990), ® electrical
conductivity measured by saturation extract (United States Salinity Laboratory Staff, 1954).
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furaaniminanvesiitudUengs (Fresh
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Table 3 Cumulative effect of burnt rice husk and phosphorus fertilizer on cassava yield and
plant components

Treatment  Fresh tuber Starch Starch yield Stem base Stem Leaf and Aboveground
yield (t/ha) content (%) (t/ha) (t/ha) (t/ha) branch (t/ha) biomass (t/ha)
Main plot: burnt rice husk
BRH, 217 £398 274+276 597 +1.39° 359+047° 4.10+0.77° 282+0.77° 10.5 + 1.43°
BRH, . 231+489" 279+229 649 +1.66™ 386+070° 390096 319+ 1.11° 11.0 + 2.50°
BRH_ . 241 +520° 283+174  686+1.73° 347 +084° 4.00+1.00° 3.17 +1.00° 10.6 + 2.51°
BRH . 243+ 404" 272+267  665+1.49° 4.19+057° 4.45+0.75" 320 +0.81° 11.8 + 1.65°
BRH,, 278 +504° 281+323 78%3+175 451+039" 519+062° 385087 13.6 + 1.54°
Fotest *x ns - *x - e -
Subplot: phosphorus fertilizer
P 218+388 280+255  613+141° 348+081° 4.13+097 251077 10.1 + 2.40°
P 257 £5.10° 27.8+263  7.18+1.83 390+077° 440114 294 +0.71° 11.2 + 2.24°
P 247 £533° 27.9+299 693+ 1.80° 4.02+067° 452+092 273+105° 113 +230°
P 204 +432° 278+199 679+ 1.46™ 4.06+0.73 431+103 3.80+090° 12.2 + 2.37°
P, 258 +6.02° 27.6+294  717+209° 4.02=+060"° 437+093 3.61+076 12.0 + 2.08™
P 230+ 445 27.6+242 636+ 141" 4.06+0.62" 423+068 3.88+0.62° 12.2 + 1.58°
F-test ** ns * ** ns ** **
Interaction: burnt rice husk x phosphorus fertilizer
BRHP, 209 +4.62 292+071® 609+154 318+ 060" 411+057°" 217 +0.32 9.46 + 1.35""
BRHP, ~— 232+347 287= 244° 668+ 1.36 386 +051" 401+092 259+0727 10.46 + 2.08%
BRHP,, 206 +544 265+193 652+1.88 374+091" 505+063 205+079  10.84 + 2.30"
BRHP,. ~ 208+4.60 274+ 333 573+ 171 328+110™ 320+052° 305+055" 953+ 200"
BRH P, 211+176 255+219° 540+088 3.94+0297 417+1.15%" 340 050" 11.50 + 1.92%*
BRHP,. ~ 200+4.16 268+ 146" 537+135 353+039"" 405+043 370+038° 1129+ 118"
BRH, P 202+361 282+355" 574+161 295+057" 344+080" 188070 8.28 + 1.95"
BRH, P, 228+625 255z 170 588 +227 353+ 1.07°" 344+ 115% 321070 10.19 +2.75™
BRH, P, 218+345 275% 073 601 +1.07 389 +039 408+038" 219+041" 10.16 +0.76™
BRH, P 265+294 276% 386 734 +1.97 420 +047°% 425+070% 399+ 1.20° 12.44 + 2.37°°
BRH, P~ 267+364 295+178" 793122 4.46+047°° 446+080” 4.08=+043™ 1299 + 162
BRH, P, 206+406 292+085" 601+125 417+054" 370+086" 3.76+025 1163+ 162"
BRH P 220576 280+220"" 621+212 324+089"" 341+109" 234+092" 900+ 276"
BRH P, 235+124 29.1x 437 690+ 1.29 318 +005" 362+020" 295+089 975+ 1.00™
BRH P, 229+789 290+ 479® 673+248 347 +0.19"™ 463 +019°" 258 £ 0.277  10.68 + 0.63"
BRH P, . 239+482 282+329" 672+178 3.40=027" 386+ 033" 394 +0.63™ 11.19 + 1.04%*
BRH,,P, 278+420 279z 1.07° 779 £1.45 347 055" 431 £092°° 3.44 +0.93"" 11.23 + 2.13°*
BRH, P, 245+382 277z 1.20" 6.80 + 0.09  4.05+ 0.48° 4.17+100" 3.78 + 1.18*° 12.00 + 2.65
BRH, P~ 226+293 252= 2819 575+ 1.16 378+ 025" 459+098" 270 +0.197 11.07 + 1.25%¢
BRH, P, 272+497 279% 174 759 £ 187  4.48 +0.29°° 517 +038™ 3.24 + 0.85"° 12.89 + 1.51°
BRH P 243 +1.65 27.7+4.81™ 676+ 132 4.13+0.33°" 355+033" 239 +0225 10.07 +0.87™
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Table 3 Cont.

Treatment  Fresh tuber Starch Starch yield  Stem base Stem Leaf and Aboveground
yield (ha)  content (%) (t/ha) (t/ha) (t/ha) branch (t/ha)  biomass (t/ha)
BRH P 242+824 275+ 139" 6,66 +2.68 4.75+0.76" 509+ 1647 3.47 +121°" 1331 + 3.46°°
BRH, P =~ 249+608 281z% 1.76™ 704 +202 4.09+0.78"" 405+141% 336+ 1.08"" 1150 + 2.93%*
BRH, P . 225+733 270+ 1.08°¢ 610 £ 227 3.90 + 039" 424 + 043 4.01 + 0.62° 12.15 + 1.42°"
BRH,.P, 232+04.67 294+374°  683+193 423+033 509+019° 347 +0.29°7 12.79 + 0.73°"
BRH,P . 316+480 278+ 1.27™9 884 +1.45 4.46+0.36™ 576+095 272 +0.827 1293+ 176
BRH,P, ~ 300+095 289+ 196" 862+053 4.89+0.19° 530+0.19° 4.44 +024° 14.62 +0.61°
BRH,P_ .~ 265520 282% 220" 750+ 175 471+ 1.09 513+0.68° 4.55+061° 14.39 + 2.08%
BRH,P_ 284 +297 270 +264°° 768+139 4.13+0.27"" 486+ 029" 378+ 1.04°° 12.77 + 1.49*"
BRH.P . 27.3+417 276+ 387" 750+ 1.27 467 +0.24° 498+ 053" 4.13 + 020 13.77 + 0.95™
F-test ns ** ns ** ** i **
SD 5.01 2.56 1.70 0.96 0.94 0.72 2.25
CV (%) 15.5 5.9 16.4 16.4 13.4 10.4 10.5

ns = not significant. *, ** significantly different at 0.05 and 0.01 probability levels, respectively. Means

with different lowercase superscript letters within a column indicate a significant difference according

to Duncan’s multiple range test at P < 0.05. SD = standard deviation, CV = coefficient of variation
BRH = burnt rice husk, BRHO = 0 t/ha, BRH3 e = 3.125 t/ha, BRH625 = 6.25 t/ha, BRH125 = 125 t/ha,
BRH25 = 25 t/ha, P = P fertilizer, PO: 0 ke/ha of ons’ P125 = 12.5 kg/ha of on5’ P25 = 25 kg/ha of ons’

37,
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Table 4 Cumulative effect of burnt rice husk and phosphorus fertilizer on phosphorus uptake

in cassava in the 3 cropping season

Cassava’s plant part (kg/ha)

Treatment

Tuber Stem base Stem Leaf and branch
Main plot: rate of BRH
BRH, 6.77 + 1.35° 3.26 + 0.61° 2.15 + 0.47¢ 2.74 + 0.85°
BRH, 7.69 + 1.70° 3.70 + 0.81° 2.42 + 0.65° 3.88 + 1.52°
BRH, . 9.26 + 2.17%* 3.21 + 0.74° 2.85 + 0.66° 3.36 + 1.09°
BRH_ . 8.98 + 1.70° 4.02 + 0.63° 3.79 + 0.75° 3.85 + 1.04°
BRH 9.96 + 2.11° 4.46 + 0.52° 4.27 + 0.84° 452 +1.19°
Subplot: rate of P fertilizer
P 6.87 + 1.31° 3.14 + 0.90° 301 + 1.18™ 2.60 + 0.83°
P 8.85 + 1.80° 371 +0.78° 3.28 + 1.42° 3.22 + 0.88°
P, 8.81 + 2.02°° 3.94 + 0.82° 337 +0.77° 303 + 1.27°
P... 8.99 + 2.03® 3.96 + 0.71° 2.86 + 1.03° 452 + 1.32°
P, 9.39 + 2.66° 3.84 + 0.72° 3.14 + 0.92° 4.18 + 1.12°
P 8.28 + 2.05° 3.81 +0.72° 2.92 +0.94° 4.48 + 0.86°
F'test *% *% *% *%
Interaction: burnt rice husk x phosphorus fertilizer
BRH P 6.01 + 1.33 2.19 £ 041" 1.75 £ 0.2¢ 1.99 + 0.29
BRHP . 7.63 + 1.37 3.37 + 0.34"* 1.94 + 0.21° 2.44 + 0.36"
BRH P, 792 +1.17 3.79 + 0.47% 2.80 + 0.44% 1.94 + 0.40
BRHP, . 6.20 + 1.44 3.41 + 0.28™ 1.81 +0.19 2.89 + 0.60"
BRH P, 6.47 + 0.51 3.55 + 0.30™ 2.36 + 0.19% 330 + 0.21¢
BRHP_ . 6.40 = 1.54 3.26 + 0.33™ 2.27 + 0.53" 3.91 + 0.87
BRH, .P, 6.49 + 1.11 2.70 £ 0.47™ 2.06 + 0.55" 2.18 + 0.84/
BRH, P 7.42 +1.17 3.35 + 0.54"* 2.08 + 0.49" 3.67 + 0.80"¢
BRH, ,.P. 7.00 + 1.30 3.42 + 0.47%" 3.15 + 0.66™ 2.42 + (.28
BRH, ,.P. . 9.01 + 1.43 3.75 + 0.54% 2.53 + 0.55° 5.24 + 1.22%°
BRH, P, 9.06 + 2.79 4.69 + 0.47* 2.48 + 0.91% 529 + 1.57°
BRH P 7.13 £0.33 4.27 + 0.50°¢ 221 +0.119 4.47 + 0.28>

3125 625
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Table 4 Cont.

Cassava’s plant part (kg/ha)

Treatment

Tuber Stem base Stem Leaf and branch
BRH, P, 752+ 1.86 319 + 0.817 2.89 + 0.53%" 233 + 0.79"
BRH_.P . 9.31 + 2.48 3.07 + 0.19¢ 2.75 + 0.87% 3.29 +0.78%
BRH_P 9.61 + 2.41 3.18 + 0.89" 3.09 + 0.73%¢ 2.83 + 1.01%
BRH_,.P. . 9.41 + 1.50 3.25 + 1.03™ 2.62 + 0.68° 4.34 + 1.30°
BRH,,.P., 11.06 + 2.42 3.11 + 0.82 2.95 + 0.96™" 3.45 + 1.08""
BRH_,.P_. 8.65 + 1.84 3.46 + 0.46%" 2.77 + 0.45% 3.95 + 0.63°
BRH,, P, 7.24 + 147 3.76 + 0.70° 4.00 + 0.45 2.86 + 0.58°
BRH,.P.. 10.33 + 1.31 4.45 + 0.93" 4.52 + 0.33° 3.75 + 0.48°¢
BRH,, P, 9.23 + 0.47 4.16 + 1.09°° 3.26 + 0.18° 2.93 + 1.09%
BRH_, P . 9.86 + 1.19 4.61 + 0.39° 4.47 + 0.86™ 4.40 + 0.24™°
BRH P, 9.03 + 2.66 3.77 + 0.05° 3.68 + 0.39" 4.39 + 0.81°
BRH_, P 8.22 + 1.09 3.36 + 0.24™* 2.82 + 0.19" 4.75 + 1.23™
BRH,.P_ 7.08 + 0.54 3.86 + 0.26™" 4.34 + 0.98" 3.65 + 0.52°
BRH,P . 9.56 + 0.89 4.29 + 0.45"° 5.11 + 0.62° 2.94 + 1.309
BRH P 10.30 + 2.70 5.12 + 0.20° 4.55 + 0.17*° 5.05 + 0.31°
BRH,P_. 10.47 + 1.96 4.76 + 0.29" 2.88 +0.21*" 573 + 1.07°
BRH, P 11.32 + 1.86 4.05 + 0.33% 4.21 +0.16 4.46 + 0.34°°
BRH25P62,5 11.02 + 1.68 4.68 + 0.24™ 4.54 + 0.48° 531 + 0.25®
F-test ns *% *% o
SD 2.14 0.81 1.06 1.29
CV (%) 15.9 10.3 13.2 16.8

ns = not significant, ** significantly different at 0.01 probability level. Means with different lowercase

superscript letters within a column indicate a significant difference according to Duncan’s multiple

range test at P < 0.05. SD = standard deviation, CV = coefficient of variation
BRH = burnt rice husk, BRHO = 0 t/ha, BRH3 e T 3.125 t/ha, BRH625 = 6.25 t/ha, BRH125 = 125 t/ha,
BRH, = 25 t/ha, P = P fertilizer, P = 0 kg/ha of PO, P =125 kg/ha of PO, P = 25 kg/ha of P O,
25 0 2 5 125 2 5 25 2 5
P =375kg/haof PO, P =50ke/haof PO,P =625keg/haofPO
37.5 2 5 50 2 5 62.5 2 5
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muaniilsifinislaunauinegisdioddynisadn
(P < 0.05) Ineilragluiidy 9.42-13.25 Alanu
Aolanms WisuiWieuiu 8.16 Alansusawanng
Tushiumuna (Figure 1A) dlinandnendsiuns
ldlevleanta nande nsldluyndnsvilvinis
anldreanosaludruniofuianuaves
fudendarinegluiids 10.20-11.34 Alansy
solenms Ssganinnislilddeneanssa (8.75
Alansumatannig) eagedded1Agyni19ais
(P < 0.05; Figure 1B) wonani ganudinis
YFulgarumsunaunsiniunslddeneanasa
Faduaulvisimsgaliveanedaludiuvilotuvas
fudendafiatu Inenudvinasiuseuinams
TaunauLsndns1 25 fusialanms fudeneanesa
dam 25 Alansu PO, dewanmn$ Mviliiinisge
TgneareFaludrumilefuvesiudivsndesiu
gegnagaileddyneainyiniu 14.73 Alansu
sotennd Ineidufiundanen nisgeldasfiaty
mushrmesnslaunauwniiindy warluulas
N (Main plot) Yeaunaulkusazdns1 n1sgaly
WE)aV\Ia%a%Lﬁ'u%wfdmﬁmﬁuﬂ%mmﬂaﬂaaﬂa%’a
Pduiiniu (Figure 10)
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Figure 1 Cumulative effect of burnt rice husk (A), phosphorus fertilizer (B) and their interaction

(C) on phosphorus uptake in aboveground plant part of cassava. Different superscript
lowercase letters on bars are significantly different at P < 0.05. BRH = burnt rice husk,
BRH, = 0 t/ha, BRH, =3.125tha, BRH,_ = 6.25t/ha, BRH _=125tha BRH =25

t/ha, P = P fertilizer, P_ = 0 ke/ha of PO, P_

PO,P _=375kg/haofPO,P =50
275 315 275 50

fudendsdinsaalineaneateund
Tulnsiaunazlnunal@onaoudiesnn (Imas and
John, 2013; Phun-iam et al., 2018; Chaem-ngern
et al., 2020; Prombut et al., 2022) aeelsAinu
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1mlmwﬂmuammaaummmi&nWaaWasaL‘wwuu
Falauin lagnun mﬂmmammmammsﬂw

.= 12.5 kg/ha of PO, P, =25 kg/ha of
ke/haof PO ,P =625 kg/ha of PO.
2 5 62.5 2 5

uumﬂmammsm%mlaaﬂaiamenﬂsuumuamw
UaWaaWasamwmu Tagtangludrunilonu
m‘mm wazlagn sy dudivsndainisgald
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WeamaSasnsuuzifi 50 Alandu P 0. AOLENANS
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2012; Opachat et al., 2018; Insixiengmay et al.,
2019) wandliiiiuin Weanasaursdiumaonnang
Tufu Tngannglunsdvesyniuelassiidufiunse
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g¢ Falaovhld Aulusfounifdunsinesivan

a a & & 3 1 [ 4
wazergiioveanlenlussdusenouatas vilv

finuaunsalunisesaeanasalanaudimnn
(Havlin et al., 2013; Sanchez, 2019) Us¥nauiu
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fuvuvdafuifeinandatudusvaduggugni
3 (Table 5) lagnuin n1sldwnautnlugns
25 Fustaienens dmalinuiefiovgaiu wihi
5.96 sﬁaﬁmqqmfﬁﬁﬁuﬁﬁmﬂdiué’mwﬁﬁmjw
(3.125, 6.25 Uag 12.5 fusignais) waglifinig
Taunauwnasnnisinwegadideddydmi
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Alidnnsldunaumn Tngnsladlufeunnsne
g 6.25 fusiolenms yilidusunalulnsiau
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i lus3umuauivTinaumeanodafidudsslovd
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Table 5 Cumulative effect of 3-year continuous application of burnt rice husk on some chemical
properties of topsoil after harvesting cassava in the 3 cropping season

Treatment pH Organic matter Total N Available P Available K Available Ca
(1:1, soil: water) (g/kg) (g/kg) (mg/ke) (mg/ke) (mg/ke)
BRH, 5.53% + 0.39° 256 + 0.83 021 +0.11° 531 +198" 193 +457 105+ 15°
BRH, . 5.67 + 0.38° 254 + 047 034 +0.13°  7.00+252° 163 +6.08 109 + 13™
BRH_ . 551 +0.34° 2.82 +0.55 024 £0.11° 742 +256° 21.0+845° 116 + 16™
BRH_ 5.65 + 0.45° 278 £0.92 038 +£0.14° 9.12+292° 197 £ 7.68™ 125+ 24°
BRH,, 5.96 + 0.30° 3.04 + 0.84 0.33 +0.19° 1330 +391° 29.6 £ 807° 122 + 19®
F_test *¥ I"lS *¥ *% *% *
SD 0.40 0.75 0.15 3.89 8.29 19.08
CV (%) 6.75 29.50 33.22 26.71 29.08 17.45
Treatment  Available Mg Available S Available Fe Available Mn Available Zn Available Cu
(mg/kg) (mg/ke) (mg/ke) (mg/ke) (mg/ke) (mg/ke)
BRH, 20.8 + 3.17° 476 + 1.12 100 + 22 11.6 +2.83°  0.13+0.03 0.04 = 0.01
BRH, . 221 + 287" 6.07 + 2.26 106 + 23 116 +1.83  0.12+0.02° 0.03+0.02
BRH_ . 22.1 + 2.38"™ 561 + 143 101 + 15 151 +1.99°  0.15+0.03" 003+ 0.02
BRH_ 23.6 + 2.80" 4.92 + 1.38 103 + 17 137 £ 324 0.16 £ 0.02°  0.04 = 0.02
BRH,, 24.7 + 3.47° 5.04 + 3.07 94.2 + 23 134 +0.03° 0.18+0.03 004+ 0.02
F-test ** ns ns ** ** ns
SD 3.20 1.36 20.30 2.97 0.03 0.02
CV (%) 12.95 36.78 26.98 17.89 0.00 0.00

ns = not significant, ** significantly different at 0.01 probability level. Means with different lowercase
superscript letters within a column indicate a significant difference according to Duncan’s multiple
range test at P < 0.05. SD = standard deviation, CV = coefficient of variation

BRH = burnt rice husk, BRHO = 0 t/ha, BRHS_125 = 3.125 t/ha, BRH()_25 = 6.25 t/ha, BRH12_5 = 125 t/ha,
BRH25 = 25 t/ha.

o o 1

audRnundufuienandniud e nd
Tugguand 3 uamdlsiifiuit unauwndsiifiendy
i3 (Table 2) Mrldludmsiigannneansnsadie
Winfhorluudevevildlussiunis Samseiu
HAN1SANYIVE Puenckaser et al. (2018) finu
11 MSIELNAUIIERNST 12.5 La 25 fusiolennis
domisads vilifiovRuvuvesyaiuaindaigs

nimshdlaunaumiegredideddny agralsinnu
USinnduvdetagluiuuulilfdiudy faudhiee
finsldunaumn@sddunidasvouduocd
Uszneuey 96.7 niusenlansy (Table 2) lugn
gadis 25 fuselanms wansliliiudy Snsnstes
AANEUVBINAUNIAZN STz TAR T35
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