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Abstract

Biochar is the agricultural waste that proceed by pyrolysis system under weathering without
oxygen. This research aims to study the effect of biochar from corncob and rice husk on soil properties
by incubation technique in sandy loam soil under close system at 0, 60 and 120 days after application.
Split plot in completely design was created with 4 replications consisting main-plot (corncob and rice
husk) and sub-plot as various rates (0 2.5 and 5.0% w/w). Corncob biochar at 5.0%w/w caused the
highest soil pH and electrical conductivity at all periods of incubation. Application both of corncob
and rice husk biochar at 5.0% w/w proved with the highest of organic matter. After incubation 120
days, rice husk biochar at 5.0% w/w provided the peak of cation exchange capacity (CEC) in soil sample.
The available phosphorus and exchangeable potassium were increased by applying both of corncob
and rice husk biochar at rate of 5.0% w/w in all stages of incubation. Moreover, all types of biochar at
rates of application (2.5 and 5.0% w/w) could step-up the amounts of calcium, magnesium and sulfur
exchangeable forms depending on time of incubation. Whereas addition 2.5% w/w of both corncob
and rice husk biochar decreased the amounts of iron extractable and manganese. Corncob and rice
husk biochar at rate 2.5 and 5.0% w/w could improve the level of extractable zinc but could not effect
on extractable copper in soil sample.

Keywords: Soil amendment, plant nutrition, biochar
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Table 1 Chemical properties of biochar materials before incubation experiment

Property Corncob biochar Rice husk biochar
PHws) 10.73 7.59
ECis (US cm™) 1,650 493
OC (%) a.1
OM (%) 10.6 7.0
CEC (cmol kg™) 48.0 45.5
Avail. P (mg kg™) 908 658
Avail. K (mg kg™) 3,938 1,397
Avail. Ca (mg kg™) 1,800 1,196
Avail. Mg (mg kg™) 707 749
WS. Cu (mg kg™) ND
WS. Fe (mg kg™) 12.4 8.3
WS. Mn (mg kg™) 23.1
WS. Zn (mg kg™) 42.1 17.3

Remarks:

Avail = Available; WS = Water Soluble element; ND = Not detected
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Table 2 Effect of biochar on some soil chemical properties with incubation 0 day

Treatment  pH.s EC(1:5)_1 oM CEC . i ¢ c M >
(uScm™) (%) (cmolke™) L —

Main plot

CCB 7.16a 180a 1.69a 5.88b 19.1 258a 475b 36 12.2

RHB 6.82b 126b 1.58b 6.53a 18.2 134b  502a 36 13.0

F-test * ** *

NS *x *x NS NS
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Table 2 Effect of biochar on some soil chemical properties with incubation 0 day (Cont.)

Tretment o ECe1s) oM CEC P K Ca Mg S
reatmen PH .25 . ,
(Secm™ (%)  (cmol kg™) mg kg

Sub plot

0% (w/w) 6.68c 115¢ 1.53b 5.62c 10.7c 31c 411c 34b 10.5b
2.5% (w/w) 7.03b 155b 1.59b 6.28b 16.9b  226¢ 491b 37a 13.9a
5.0% (w/w) 7.28a 189a 1.78a 6.72a 28.3a 332a 564a 38a 13.5a
MainxSub

CCB 0% 6.68d 115d 1.53 5.62d 10.8 3le 411e 34 10.5
CCB 2.5% 7.20b 185b 1.68 5.86¢cd 17.3 320b 466d 37 11.9
CCB 5.0% 7.62a 239a 1.86 6.15C 29.3 423a 548b 38 14.3
RHB 0% 6.68d 115d 153 5.62d 10.8 3le 411e 34 10.5
RHB 2.5% 6.87cd 124cd 1.50 6.69b 16.5 132d 516¢ 37 13.5
RHB 5.0% 6.93bc 139c 1.71 7.28a 27.3 240c 580a 37 15.0
Grand Mean 6.99 152 1.63 6.20 18.62 196 489 36.2 12.6
F-test ** ** NS NS ** * NS NS
CV (%) 1.17 6.18 5.31 3.90 12.29 11.96 3.39 5.16 11.94
Remarks: CCB = corncob biochar; RHB = rice husk biochar; NS Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P <0.05 %P <0.01
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Uufiu matiududasquanivdsuuanloosylufu
Annaudivesuinmidiuifogs weedanw
“wmu,u'uﬁuaaﬂizﬁ;auiuu%nmﬁuﬁﬁaqa (Amonette
and Joseph, 2009) dnagioruaunsatun1sgady
51991119 ﬂmLaﬂLﬂ?isuﬂi:ﬁ;mﬂLLazﬂisﬁ;aiﬂ,uﬁu
19g3 (Cheng et al., 2008) wlmdledugudnm
adlulufudaansaifiudnanuquaniudsuuaslossy
Tuiilvigals Geaenndesitu Chintala et al. (2014)
fldoudinmanndadninauasnghaind Sns1 52
104 wag 156 lngn3usiolanang Unsiududunsn e
Uuasu 165 Ju yhilvimarmquanideunanlesey
Tuduifisduainmivasugu danislddudanin
TudSnafigurdmariliumaniuquaniasy
uanleeeulufugemuluse Vinameanedaiiiu
Useloilluiu Sanduudsiumudsnnavesmdinim

waewia IngwuinUSinamearesaiiduusslom
TuAufianfintuandfuauaunnsssznisiuiu
d0nAABINUIIUTDY Addisu and Seyoum (2021)
WuIRUTRIUN SN e uTnwiildaniuden
MU 9ms1 10 wag 20 Aumelenms vilrtiusunm
woanoafidulsslovdlufugeiuandivaueu
270 7.48 Aadnsudenlansy 1Ju 9.48 uay 13.56
fadnfumeilansu muaidu anaslidatudanin
g lnakaznauinaviliusunalnunadey
fuandsuldlufu danivduainmivaivau
Tunnsvezmsunivegednau Wudeariufunumages
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Table 3 Effect of biochar on some Soil chemical properties with incubation 60 days

ECis) oM CEC P K Ca Mg S
Treatment pH.,5 " 4
(uScm™) (%) (cmolkg™) g e e

Main plot

CCB 7.32a 215a 1.63 5.47 24.0 299a 552 35b 18.9b
RHB 6.58b 178b 1.58 5.46 24.0 137b 555 38a 23.1a
F-test ** ** NS NS NS ** NS * *
Sub plot

0 % (w/w) 5.87c 189b 1.45b 5.29 13.5¢ 33c 498b 34b 16.6b
2.5% (w/w)  7.28b 182b 1.55b 5.51 230b  271b 561a 37a 23.1a
5.0% (w/w) 7.70a 218a 1.80a 5.59 35.5a 350a 601a 39a 23.4a
MainxSub

CCB 0% 5.87d 189bc 1.45 5.29 13.5¢ 33e 498 34 16.6¢
CCB 2.5% 7.69b 199b 1.58 5.29 22.5b  396b 568 36 19.9b
CCB 5.0% 8.40a 257a 1.84 5.83 36.0a 467a 590 36 20.3b
RHB 0% 5.87d 189b 1.45 5.29 13.5¢ 33e 498 34 16.6C
RHB 2.5% 6.88¢ 165¢ 1.52 573 235b  146d 554 39 25.8a
RHB 5.0% 6.99¢ 179¢c 1.76 5.34 35.0a 233c 613 41 26.8a
Grand Mean  6.95 196 1.60 5.46 24.0 218 553 36.5 21.0
F-test ** ** NS NS NS ** NS NS *
CV (%) 1.34 9.04 6.15 5.84 5.29 4.32 6.63 592 10.82
Remarks: CCB = corncob biochar, RHB = rice husk biochar; NS = Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P < 0.05 **P<0.01
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Fanm lusuneassdesinuindunauundide
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Table 4 Effect of Biochar on some Soil chemical properties with Incubation 120 days

ECs) oM CEC P K Ca Mg S
Treatment pH .5 4 "
(uScm™) (%) (cmol kg™) mg kg™

Main plot

CCB 6.75a 294 1.62 6.17b 22.5 314da 545 37 21.8b
RHB 6.09b 284 1.71 6.50a 21.2 149b 551 38 23.8a
F-test ** NS NS * NS ** NS NS *
Sub plot

0% (w/w) 5.52c 285 1.48b 5.76C 10.5¢ 32¢c 507c 34c 18.7b
2.5% (w/w) 6.51b 282 1.52b 6.18b 19.1b  287b 552b 38b 26.0a
5.0% (w/w) 7.23a 300 1.98a 7.06a 35.9a 375a 586a 41a 23.8a
MainxSub

CCB 0% 5.52c 285 1.48 5.76d 10.5 32e 507 34 18.7b
CCB 2.5% 6.70b 285 1.43 6.01cd 19.5 427b 550 37 19.3b
CCB 5.0% 8.03a 312 1.95 6.74b 375 483a 578 40 27.4a
RHB 0% 5.52c 285 1.48 5.76d 10.5 32e 507 34 18.7b
RHB 2.5% 6.33b 279 1.62 6.35bc 18.7 148d 553 39 24.5a
RHB 5.0% 6.42b 289 2.01 7.38a 34.3 268c 595 43 28.2a
Grand Mean 6.42 289 1.66 6.33 21.8 231 548 37.9 22.8
F-test ** NS NS ** NS ** NS NS **
CV (%) 1.99 11.19 9.42 1.99 7.50 5.46 2.20 4.33 11.44
Remarks: CCB = corncob biochar; RHB = rice husk biochar; NS = Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P < 0.05 ** P <0.01
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Figure 1 Effect of biochar on micro elements in soil after incubation
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