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Table 1. Some characteristics of the soil.
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Table 2. Some characteristics of biochars and their feedstock.
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Figure 1. A typical Q:I curve of potassium and its parameters.

s bl bl o plde sle L ‘V.«..NLQ
ool OIS a gl S Osal e laeo 5
A b gl @\J.Lf;iiub'-b S Lkl s as
Vool b bl gladsls U bolulS sl
).:\_50 Q‘MJA)J S sde Y (.)\ﬁ%))l&.:;
e Sl e A 23Sl S K Vot NPRGIH
4 u§f Jb) V3 G V2 LS"\“‘::') A\.L;-Ja o LQJ...Z
JA[S 0L§Y AJQ\JKJA)J QLAL_.f Jl.,\x.? L(jfw
oskleas SLo QIS 55 led a (gl A esls
U.Mx.? 9 U,LJNLAJT 09> J}Jo B Sk 6)(2}:4.})&4'
Sl Glp oY Sl Jltie sl oF ok

k:,.:jb)) b),:...: ijrs k),:mj )L?_:} aLS QKA‘J}- DL

AL

Sogen sk Ol S ol gl s
A bl 1S5 a5 Sl V U ol LIS - b
Dsh) Al 5l s oobe el slajles
S8) gied by CangeS (I esle b as
(Aete olsed et ) S A5
St AL ) (g ed LS S S s
(BB e s s (Ul o je Al asiad)
S p G ame lae (58 38 Dl 5 558 558
30 S Gl S 055 Ao S dssles
S VSl seds St e S Jles]
Oy a3 Jaﬁjm 0 sladigal 5 03 S e
Fra Ll e )N GbollS sl 4 5 el



RULCCPRETSCIIC

o ol a6 sls Ol Lol sl sl b
\) ;SL>- e:LL“\.M:\J.:B ML“\._:. LA)L>‘}:.> J)Lw cumb
JJS L‘\.JJ‘ J‘jﬂ kﬁ)i) 6}@ st )l?_-).u LLA)L>)¢.:
Sk oslizal B sl 55 (2151 5 a8
IS ibeas aly (B Las G
3355 2 el Llge dald 4 Cod baled
7 S ey lala, laisls o bajled
el Glgimn 8,8 150 53 b el gad Ol AL
Aoy S Gpae (Y sds) 658 38 Sl
eSSk YAA OUd Lal s O 3l S 05
AL S sy Sl e SAS s el
el Dl Clezsl 5 O IS 05 esliad JG
e (o S5hS 5o p 8 e V) S eslinal LG
YWY il slog nl b eslinal W6 ey
ke o) Sl eslinal BB by e oS
w‘\jl.u &:M.»l‘ o.)s:.w) J\;— r;jl.:s‘)ﬁ rﬁhflﬂd ¢o
2oode (pls 558 Slrsn Baas A e e
o S el S g elie eRie 550
dox 3l Ol S e 3l el S 25 glala,
B ol 0l J:" Lau_,lS dl&;}Lﬂ BLIE R Y v.:...uh'i
“ w \) S bJL‘.:M‘JJB v.,‘.wl:._:. cj,.aL: )‘ J«ﬁk}-
(s ol b ol (8)) sl il aals
Sl SU e il s jlrpo S Ws S 518
b (K-dissolving bacteria) olty oS
sl S8 vf.,\.i.s\}:s Lo SL cpl ool (gols e
3 Slasks () LS e feped ) ey sl
LSL>- & DL )Lﬁ"}:—f g_éj.,zﬂ L: (V'\i) oLl...uT

05 She s VAL )5l LV.ML:{ S e e s

0

doys 00 B e Sl s e s bollS S
A S B s (sl eSS
ol 3 (Bl OIS w155, lanss bl
U sl 4 OIS S cub Sl dlsls
G§ o cplnly desio oy GRlS Ao 00
OIS Sb gy O B OIS (LT s, 0
Shde e TS el (el leS e 4
SR S TN RN
Shie Of L s alyy 5 gl el s
LRGPP VINCR WO IOV S W E | ER A S
St oS Sl amys W gles 5 b 05l
Chl oS W) 5 gl el Sax 035 Ll
Glyme b Sl olS akyy 5 alss plll s by
ety Slgime 5 olS olga el 5 adu) 55 by
6\,5\ el Slyes s s Sl a5 wlS Js
23 2ler plll i 035 o palol> 5lelS e
iy el Glpome A3 Jol> of ey Clale
ety CBle 3 ain; S 055 o palol> 5l
fromme 3 olS monly IS (ol sms LS wslns 4l
T s s Ak s olee Pl sl (5 50
Gl o boles 1 s gl Wesls g bl
wiei SAS 5l 5 5l eslinal L oddis Sl

5 bl AV

oy g s
Sl Osesl zb S eslaa LB (..,»L:._a‘
el e 5 Lol il awslis ¢l (@=1/00)
3 S A Caee oS ol Ol S cau:qu{LE
el A e B0T 4yl e b el
(F dodr) LS dals 4 ool S eslanad LB
S eolaial BB enly Slaie 5o 1580 o 5t
0 Wk ol S8 38 Jsw Gas Sl



YA (£) 2 )lond dR) s Jlasly adgi 9 SI& S a4y pul

Llosls 13 4zl 5550 1) St eslinal B sy

(YA 5YY OY)

el (EY) 3 S 5158 1 St eslinad BB el
22D L sl S b (YY)
Solsgmn Saalpl LS s 5 e 5 80 (Y slis
o St oslizal b 5 Jsbe ooy Jldde 5

0=0/00 (SSls §g031) S s poly DS — a8 (sla el 5 e3lital U el lajles ST g

Table 3. The effects of treatments on Kava and Q:I parameters of potassium (Duncan, 0=0.05).
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* available K, Extracted by NH4CH3COO 1 N, pH=7.

In each column numbers with a similar letter are not different at alpha = 0.05.
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Table 4. Coefficient of correlation between available soil potassium and potassium Q:I parameters and plant

parameters under different treatments.
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Table 5. The effects of treatments on plant weight, K-concentration and K-uptake in plant*.
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* In each column, numbers with one similar letter, are alike (¢=0.05).
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Abstract

Background and Objectives: Today, the use of biochar in the sustainable management of soil
fertility, has been drawing the attention of scientists as a multi-purpose and environmentally
friendly strategic idea. There are several scientific reports, which imply the outstanding positive
effect of biochar on soil fertility and plant growth. On the contrary, some inconsistent reports
have mentioned negative or no effect of biochar. Therefore, it is necessary to investigate the
effect of any biochar on the soil and plant before any widespread use of any kind. In the present
study, the effect of three different biochar and their raw materials on potassium availability and
corn growth was studied.

Materials and Methods: The study was carried out as a two-part-experiment, including
laboratory and greenhouse parts. In both parts of the study, treatments included the control (soil
without any biochar or its feedstock), Municipal Waste Compost (MWC), Biochar of Municipal
Waste Compost (BMWC), Sewage Sludge (SS), Biochar of Sewage Sludge (BSS), Cow
Manure (CM) and Biochar of Cow Manure (BCW). In each study, application rates of
treatments to the soil, were 1% w/w. In the laboratory part, the effects of the treatments on
available-K and parameters of Quantity/Intensity (Q/I) ratio of potassium were investigated.
Also the effects of the treatments on plant growth, K-concentration and K-content of corn were
investigated in the greenhouse part.

Results: The CM and its biochar, highly increased the available-K by highly increasing the
potassium-Q/I parameters compared to the control. While the SS and its biochar lightly
increased the available-K by lightly increasing the potassium-Q/I parameters. The CMW and its
biochar, intermediately increased the available-K by intermediately increasing the potassium-
Q/I parameters compared to the control. Treatments could improve could improve the growth,
k-concentration and k-content of corn compared to the control, excepting of MWC in the case of
the plant growth and SS and BSS in the case of k-concentration. Totally, the descending order
of treatments in terms of increasing K-availability was as the follows: 1-BCM, 2-CM,
3-BMWC, 4-MWC, 5-SS and BSS, 6-control. The descending order of treatments in improving
plant growth conditions and increasing dry weight of the plant was as the follows: 1-CM, 2-BSS
and SS, 3-BMWC, 4-BCM, 5-Control and MWC.

Conclusion: Considering the superiority of BMWC to MWC, in terms of affecting on
K-availability and plant dry weight, BMWC can be preferred to MWC. Considering the
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superiority of BCM to CM in terms of the effect on K-availability, K-concentration and content
of plant compared to the control, meanwhile its decreasing effect on plant growth compared to
CM, it seems that some considerations such as salinity and nutritional balance must be carefully
considered and managed in the case of BCM application. Despite the similarity of BSS and SS
in terms of increasing plant growth, BSS application can be preferred to SS because of the more
value of PBC® and consequently, the more continually K-supply.
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