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Effect of forage maize biochar and urea fertilizer on soil chemical
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Abstract

In order to investigate the effect of forage maize biochar and urea fertilizer application on bell pepper cultivar, a factorial experiment in a completely
randomized design with three replicates and nine treatments was conducted. The treatments consisted of three levels of forage maize biochar (zero, 2,
and 5% Soil weight) and three required urea fertilizer (75% 100%, and 120%). One bell pepper was transferred in 4-leaf pots containing 5 kg of soil
and biochar, then in three stages and in each stage, 236, 314, and 376 mg kg N of urea fertilizer was added to the pot. At the end stage of cultivation,
EC, pH, Na, K, Ca+ mg, carbon organic, total nitrogen and wet yield fruit bell pepper measurements were done. The results indicated that the
treatment of 120% urea fertilizer and 5 percentage biochar EC, pH, sodium, and total nitrogen cumulative in soil 41.7, 12.5, 2.1 and 58.3% and soil
organic carbon 4.16 times, were compared to the control treatment respectively. In 100% urea fertilizer and 5 percentage biochar treatment soil
potassium increase by 96.8% in comparison with the control treatment. Also, the highest increase calcium and magnesium the treatment 100% urea
fertilizer and 2 percentage biochar was observed in soil by 58.3%. In addition, the results indicate that the treatment of 120% urea fertilizer without
biochar increased the wet yield fruit of bell pepper by 61.5% compared to the control treatment.

Keywords: Organic carbon, Soil potassium, Soil total nitrogen, Wet yield fruit.
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Table 1. Physical and chemical characteristics of the soil at experimental site

. EC FC PWP Bulky density ~ Total nitrogen ~ Ca+mg
Characteristic Texture pH @Sm') (@m?d (@ md) (gr em”) (%) (meglit’)
Average Sandy loam 6.1 1 21 10 1.58 0.07 35
Table 2. Physical and chemical characteristics of the forage maize biochar
Characteristic pH EC Nitrogen Oxygen Phosphor Carbon Potassium Chlorine
(dsm™) (%) (%) (%) (%) (%) (%)
Average 9.2 6.8 11 30.5 7.5 31.9 8.5 3
* pH and EC of biochar with ratio 1:10 biochar to deionized water.
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Table 3. Effects of biochar, Nitrogen, and interaction of Biochar xNitrogen on chemical characteristics of the soil and
yield fruit of bell pepper

Mean of Square

\S/zlrliracrfczg f EC pH Calcium' and Sodium  Potassium Organic T otal Wet yjeld
magnesium carbon nitrogen fruit
Biochar 2 13Ins 0.035ns 101.2ns 44367 1186027 0.99ns 0.0317 1.497
Nitrogen 2 045ns 0747 363.77 7192 233.3" 0.12ns 0.004ns 32,57
BiocharxNitrogen 8 539"  0.053" 370.3" 6572 122555 161" 0.014" 20.38"
Error 16 11.95 0.48 3817.1 3658 39148 72.4 0.044 26.3
CV% 14.03 2.17 40.06 12.7 26.9 49.2 18.38 29.9

** * ns: Significant different at 1% and 5% probability levels and non-significant difference, respectively.
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Figure 1. Effect treatment forage maize biochar and urea fertilizer EC in soil.
B=0%biochar, B,=2 % biochar, B;=5% biochar
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Figure 2. Effect treatment forage maize biochar and urea fertilizer pH in soil
B1=0%biochar, B2=2 % biochar, B3=5% biochar
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Figure 3. Effect treatment forage maize biochar and urea fertilizer Calcium and magnesium in soil
B=0%biochar, B,=2 % biochar, B;=5% biochar
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B1=0%biochar, B2=2 % biochar, B3=5% biochar
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Figure 5. Effect treatment forage maize biochar and urea fertilizer potassium in soil
B1=0%biochar, B2=2 % biochar, B3=5% biochar
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Figure 6. Effect treatment forage maize biochar and urea fertilizer Organic carbon in soil
B1=0%biochar, B2=2 % biochar, B3=5% biochar
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Figure 7. Effect treatment forage maize biochar and urea fertilizer total nitrogen in soil
B1=0%biochar, B2=2 % biochar, B3=5% biochar

Devband Hafshjani, ) s S 5158 andlass ;g0 Sb= s
2016

oga 3 8 los
Mg ol 0L (F Jodr) bl s ml
5 o s U&Sﬁﬁ;\wd\wg&d}j;ﬂw
@Lﬁ.M‘JJ‘}M}J&.&JW‘&AJJ&)}‘J}S
213 0L 5l 558 5 Sl sm b Sl S0le anlis

U'ljsu:“':" A edalin ° gun j'.’. J)ﬁ.a.c 2 LA)LQ.:S

U5 b ol ol sl s Sl s

5o Me jote S s el ool L Uls
Syms Giemed S Cawd O35 el 3l S s
Sl Gl Bl o se sl s 5o Ve sl 5 5L 5 Al
ol basles 53 ol ole LRI sl el
o joray ;x5 .(Jemal & Abebe, 2016) 555 o b 5
St a8 L 05558 A Sdne alad glas S
3o S S O3 5 e S s O30 4 S
LS ol ol DL s (Al ef al, 2015) AL

- -
Shlsel s
v * L2

Ve mbmYoledm VY oy

ey



Nt h‘ﬂ;’,}ﬁé'dég}waﬂaﬁ}ﬁu J.L:'“':‘:‘ dl.a;}wﬁa”l J_,S}d‘é_y\.ﬁ QJB)%}:{}‘

eIl 5 ady) Al S o O %8 258 5,008
Nielsen ) 355 0 0alS 5 S il Corge oo
S L3S SIS OIS rays (& Halvorson, 1991
Sl 5o Ses U1 Cor e O30 58 ol Rl
.(Rabiee, 2000) L& 25, doys 5l a5 5 Shas
e S oaolS e 5L &Sl eld jasis
A o3 e OF (S35 0didld bl g 106
Ahe Rl Gosd Ol A0 Glads glaplasl
s se ol slayles s (Grattan & Grieve, 1994)
0 4 Lowd St 3,80 ol sl g A3 ¥ 5
olze e 308 505 e 350 LS 5l 5 Aoy
Slastasn 53 O sk plie b oaslie 53 Jlrse
(2015) Gokila & Baskar .ol o 5,158 55 (6,505
VO 5 5l g S8 53 5 V/0 50 ija.w 035380 Sl 58
2 glerd 355 ) eddao s e doys Ve
S s esls 3 a0 D03 olS sba S
b AS sl Sy s b s s 5 i &S s S
Sds Lo s Ver el pena Sl s S 3 50 LS s

el Sy b 355 3l eddias &5

10 1

H

Wet yeild friut (kg m-2)
W

w
H

ON1

ON2

555 Aoy WY sl s ladds s o g 55 Sae
e 02 0 SIS MAT Ol 4 Sl 50 05 5 005
o 5o Sles Olpe 508 el Ceeony
s desn ¥ sl 558 Ao VO Slas s (glaals
Sl 53 el sty e 53 0 SAS VAL Sl
Loys W0 jlrge Dok 5 epsl 255 Aoy VY
Osks 5 ool 555 dops Ver Sles s A1
S 4 Gl e 3 Shes do s AV Sl e
QDisfe 3585 gk JRIBL LSSk ek el
Sl GRlBl glaads JAb egs 5055 (B
2ol 358 5 s RS S s (A S
W5 g essl 355 Olse 6 a8 ol 0L 5 5 Slas
(PRS0 DSV PUpUURO{  [PPP PR PR PR P
5 Ol asial Ol Dbrse Ok sl 3
s e GRS LS g ol Cds
Sadpe oS Caew 5 edns sl (Sa
ol oady Aoys VY Ol a0 plaacd 355 51 ealaxdl
5 e sl 5 O RESPUAE RUVAPIRNSI sl

L;LS)}laM RGO eJ.ibjf OLS k«.:@_! Juj:) 4};:.1'.’ BL)

ON3

=

HH

-

Bl

; o

B2

B3

Figure 8. Effect treatment forage maize biochar and urea fertilizer on wet yield fruit bell pepper
B=0%biochar, B,=2 % biochar, B;=5% biochar
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