19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mond 595
YFoF 190005 YY GYO

T g TB Wadigh g JFigol> Lo e
e e e Holistic and Smart Soil and Water Management
CEYBe-YYY) O 26 oS (amb qilio g (5339l ULt
College of Agriculture & Natural Resources, University of Tehran

ST SB35 ol syl gm 3 ool il (w y

Sy el T g e Lo pule T s s o (e T SLS ol 0 Y yg s9ke plodl ous

elhamalavipoor@gmail.com * 5,5 5.5 oKiils (S5 (5,5l s ) (6,55 (goomiils -\
S gpidols g st (iSu bl 0,8 el oRiils wlS i § S ghsdols o (Ll -y
S S8 o bl 0,8 gl olRils (S sand s wlinl Ll o Riils (ks mlie 9 (55,5l T asiasls
3,5 o olKils

3915 o5 b8 Gl K I3l oo 1S e (g30050 ot S 55,558 LSS 53 s Sl eslicd
Sy 2 et oSty 55 AL (s5kn shye ik 5 o o485 b b 5 el e IS 33t (CEC)
5 ol B oole Sy g 31 (Ko g bl 5 3 o3l cadsl oole £53 aile Lolge 4 ST ouiiS 25!
yolie (05 s yo el Sal g oL oS 0 S pH iol58l vas o (iuliél ], SBPH T 51 oS solasal
2ol o)l SBlaal 4 az g b bz slaghs, 4 )lrsm ool ) cnl 5l avs e (1ol 1) Bras o5 5 Bras n (olie
el 5 Ol b 505 1 1 s gy il 53 il ol 255 )8 o Sikngty e 50 3] slall 3 oS5
2 kel Gl SIS gam Al pe 50 s 098 00l a8 Sas WL g @i Skt atugy Glalarsn PH (38
S Bl g @ Srkd sl g Mol ol (Las @l sl S8 (o) 2 090 )l g (oleend 5 (o33 sla S
sms Lol ol 53l i BB 5 ol «Jskee (i o |, MN 5 ZN Fe Mg Ca S P ke oSy il s sl |

29,5 polie JS cbale ol Corge G55 ol b

Sl S Sins bl oy S gl dgy o gl 2ol ¢l s 1 gdS (5519



19" Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

doddo

Sosgicans 3 (1000 U300 o)l,> o,y ) 2o )|y Jol> g 05gs 4y 3o0 &y polie 5 0,5 3l (S8 o Joeduio oole SO g
5054 2LS olid ol 1 Lo aSly ol ()5 51 8 LS & s (YU etal, 2019) conl Gl slabes jo aLS
9 LS'L'\'C s 05...05 )l:>o aS ol ‘vaQL.f 6‘,) (5"“\5 )Aal...c U"'AL B QT kS’L"y )L‘>9,..' oolazw! L_Sl.(bc\....? U")"’O'QA )l é.v
« S CEC gpH i3l cel S a jl>g0 as,e (WooOIT et al,2010) auisl g0 00l )55 9 49,L o5 oS o
Cons 2015 5 T G pan lodily iol38l o5 0l JE> als 3 S Ol g lagSs cud b il (S Jsdss il
LS'LJB oole ;S., )L‘>5.u L Sl usLa...o 6.}.....4‘ 9 GAJM 6LQSl> B )L‘>5.u ulj.ula . (Park et al, 2013) oo).f..,.a u,‘j...w u‘)b
09 sy el Sal g Slls slass o0 S pH ioliEl aas o ioldl |, S pH o 51 0,5 solatul § ol
e jolie (g upws jo Gl el ool b jlagu 2ol ans o (ol 1) Brae o5 5 Brae p olie jolic
si‘“ ).cL».c wbﬁ‘ )‘ b.wl.: U‘W |) ol..: J.w) » 6M‘ 0l C)La‘ )l>5.u Cule );‘ 39...»69 (s (_gl!bu:b 59 ul.tbbf
Ol ol g s 5 o (ol iz (LS ol b )l s (e 2ol il S (riizean 5 )z g 50 olS
0,5 Blaal a4y a5 b iz sl iy, 4y jl>g Mol o, ol 51(Sahinetal,2017) aoawe GalS |, caiSsgaome Sl 5l
0,558 aiile alizee LS 5 5l eolaiwl b jlgm 0,5 (gaww! .(Jiang et al,2020) el [l>g0 2ol sl b, 5l (SO
ol a5 355,85 5,155 (YY) o) 5e g cualo Liwl) cron j0 000 (2olS | g0 PH wlgie « Some 5 JT slaa!
cpalS polie iul38l el ol o dumnl byl 2dlol . a4/ 4 & YA L TPH 2alS Cogo S5 s aunl byl g
Al 0l LS Soxe 4355 10 ax g8 BB g o Bk (pl 5l g 09 e 5 33Kk (S5 a2 juie oyl iad (el
oo ale iol38l s S pH rals el anl bl g 2ol a5 caS gt a5e0] a8l (o . 040 L;.«»T slsS o
U"‘ 5o oL.S 61)4 u;""\'c ).@L».c (o ) (g s g.,u.l:lﬂ u,..\.:‘).%‘ ‘_g‘).: WL».A u,.JB) u_i: S EY ‘5” é‘yo 9 L‘:’""K' ).»oL».c u.)?)B‘
9 2985 (o5 lgtze b ST 9 039,08 S ol S 5,000 boloie lrgm ags sl oolaial 5550 adsl oole
6))5L.~.5 dLﬁbdolA.w.: ‘c)l S ‘)iuu.) 9> Lgl.bdql.a.«u c‘sbLnf uLx.:Lo d.l.o.> )‘ aliseo ‘sou.u.’) 0‘5.0 J.ALM: aS Col U)BJ“‘*’
Sailons « Slga> 045 ElS wlio Wlals ¢ (Yaman, 2004) T ;LS dacale o i la swl> 5 by 5 asile
Cel Jole pad g aiiljgmw oo £)l50 yo 1)z Seald ol5,0las Cdel (Cantrell, 2012) scws MG o 5 olié lse
a0 &y 9 5ke sl gy (nl - 95300 (1S ST (63 93L5 Oliee LaZl 5 e 6590l (RO 5 Sy Lame (S]]
(Lahiji,2016) ol baails IS Cogus g plo S>>0 ddgics),0laS 6l

35,8 sl sl g 0o aiis (gownl SLS1 canlio g atils L8 pH wilonls 0 (15SL a4 ol g el
6[&}}}..: pH w.mlf 6|)J ..\.a...u‘ WLA o~ 9 clale LAS.:)B.DJ}MJM‘ s (_gl.ﬁu.'a.l.c )‘ solawl l.: KW W axJlas U"‘ B
e )18 gy 0550 Bl Sleogas |y gl ol ol Sl g o ys] sy | St WL 5 i STeilis

gy 9 olge
95 518 55 (08 25y it | 5 4005 U330 5| St S 5 ol ) iy Sl gy ol (55,5125 (oLl
Awad et ¢Nieto et al,2016) ol )5 ol az ;0 0+ + & g 054 Lod g ol o0ls 1,3 5nST Cogams byl il Cod o
az 0 00 Gled o cels 90 Sue 4 ladigel (awa] <5 le,8) a eols !l (Banitalebi et al, 2019 <al, 2017
Seild g 5Ls 0,90 Gl U ol plosil alo o (ppaiz 5o Jae pl ol plodl 28l 8 Jae U ouls asils oS5 o )5 5l
e oS b (V1Y) a5 59 Lo o] 8,50 g, 1 Ul 23kl sl s oolal s ol 5 i



19" Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

yokaie (s a8 S 8 solaiul 0)5e e il £ Sl el g e cule Ve sl 4 sl L sle dlg) ol el
loaly) wad atdn, GlSldy slaalgd (19,0 55 5 00 ()9 Sl WL 5 g Skt dwg lajlagn 5l (atuie Jlade
oud a4y slojlrsm ol eSS cadyb Ghalojl el 5l LS aiad eols 13 S5 a0 5 (59) G350 O j50n:
5 YO Jls Sy pilss ad I i S daylrss PH alS 5 laylrses ool jslaie a4 b (5 Solad
aaly) 4y gowmsl sl Jsloe cush, (6,045 Syl o0 00 bl g1 s (Y VY ol 5 o y98) o 4 Jlojio/+ 0
5ol o TPH 5 (S Sl calan colll 5 00 5 sler dlg) slel 5l ors5 Jslone 5 00l allol o o5 & 900
@ lren PH Goeny ln 3V apl Clile 5 pon> ol 50 o plnil 4 o Vo U Jlgte )90 )5 (nl ggame o 0l
e -] (FOrnes and Belda, 2017) £/ b O/0 odgama PH (5l Jaud LB o0gumme 050 5 jasxie Jaud 8 o0guze
a4z b SHLS fogr 1 b g Sy dol SLE il 50 sy 3l oad iSa) Jsloe PH Sl is ieto
@ H2S04 b il ol al o O lads lawd b +/+ Y Sy gl g e 51 ool L .ol o Laine /¥ O/0 s3g05e 45|
g G Al 10 0 5 Jloy /00 S gl gusdnl b g 5 s (i w8 jlgm 9550 40 (e, Y/YY EC 4 0/0F pH
(Rodez, 1996) zow culud b o 5 4 1110 cares LEC 5 pH py5lie iles, dS/M F/Y+ 431 EC 5 0/8) |, pH 45 5
w99, 4 (CEC) Sesl5 Jobs cud b ol (5,505l B P 3001 Jaw (Thomas, 1996) e PH lawss PH 4 Jenway  Joe
S5 oIA =pH L Jloys +/V oo S 9,000 b 505 5 ;¥ g0 o oo, bl 5l oolawl L (YAYY) Thorp lawgs oo 451
Hoytand ) .o oolaiw! ;Yae /¢ ) pudS 0y IS 4 jlagn Vo a0 ) ojlae 31 Jolome olde yolic 6,5 03lal Cya 0o ,5
(Nieto et al, 2016) wols zl Ziwl olboewds sbo S0 lac 5l oolaiwl b 55 polie (6,50 Llas LB i (Nyborg, 1971
Sloolaiul b py e 5 paedS coads oy «(Olsen and Sommer, 1981) o Slo,S o 5o lac 3l oolainl b ,aud
wSoslac 5l eolatul b e g (59, 350n (@] Joli B paenS nolic (Nudson et al, 1982) pgigel <liwl 5o lac
g S ailigw Ghg,d lgn bbdises yolie S cdale .wal zl 5wl (Linsay and Norvell, 1978) DTPA-TEA
Canl 0355y 5 oy oyl s 3 ,Shas (Singh et al, 2017) o (g S0 sl aitens] O g Lade Ky s ol b i
Aol b 4 o ook S5 55 & S s S (33 S 31 9 35500 s Jrses 42 0ol Bl 5l o S

(V2T 58 5 (655id) 3900 6503l o5 V=)

(g))b?—' 039

(%) > g 5 Shoe = * 100 )

(8) sl pls osls S o351 (35

2 Sid gl diges 0,5 0 WS jgbas .o (5 S0 3lasl ASTM-D2866 o, lailiw! by, Gub ju jlgw yuuSE lode
Wy L I 0310 Oyl > B 5SS jpas )0 ugaad 4> 0 PO sles o el Flse a4y g iy, o Ag Sl
Al dewlbxe b)) b SlSE Jlade 50,5 305 0,lgd g Dgud e Ul ool 1,8 5UT sles yo yeilSss Sl o

(TVY 65 5 Sguw)

(9)650C° slos po el 6 s & g

(%) yoss = GI105C * 100 )

Gles jo el 6 Sow 4 Hlzam 039

a0 A0+ lod 4o o Bg,0 um sladiy [0 wad Sid gl diges o 3l 0,5 0 dajlzgn 8 olge 6 pSeslul sl
A dwlxe Hlaan sladiges 31 G s l,8 blge Y=Y alayl) 5l oolatw! b e 0l 00lo 1,8 ai 8o Ve Goe 4 ugaads

")
wW___. W__.. (
VM (906) =—22% 250.C ><100

105" C




19" Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

390 039 9 (A5 a4z, A0+ led 40 diges 0aileBl 39 o ,3) 13 Slge oS 5 Wios g Waso VM alaly ol o a5
idlbse (p)5) sl g Sas

Sy g mbs

LS 5 352 5 YU ;S 51 56 Vgone a5 aiiils (A 51 i) (L8 adol PH g 55 5 ols ylis b s 15031l gl
sgbie dpnad ooldinl S j5dlgw Sl 51l g (nl 2Blal jlaied; a5 Cenlatliy S g loaeaS g o oS wiile (oL
Sl p3¥ o g Cale GialesT g S o 0ad S g,y ol Lo bolzse PH (el 0 G585 sl 1 o)
oY cdale L HoSOs  (cows (oo MY Sl Jlrgn (gl oS 'M")ﬁT Cawddy |y (gouml laylzgm ags gz 3L 0,50
s eolawl TN Do A Jley <10 cdale L H2S04 e e OF8 DBl g0 lp g RN OHgo & Jbeys
FuS B o ,0 Sglds jlagn aSul 092 b aS wes oo lis ol cpl el sadi ool HLaS Y g ) S yo pH relS &g,
SolS gl (6 yian dwl 4 5L FRIVE YL (CEQ) 958 Jols cud b Lo 4y LBl g ¢ (F2/T) o)ls (g i
FauS 13 00,0 5l 555 550 el L CEC #dly,s 09 YY/AY Sgils (>0 (CEC) 555 Jobs cud b .o 1o & dg0> apH
Jo (L s o 5o (b 5 (lenS02)5 sloog S 0525 () Js02) ol s silsenl @ LS (i
>yb ala ol uls (Chen et al, 2008) cowl [l s (sl (sl 3Lol Jo al &y i Lo s YU (6,50 b b Lol
Bl S L adsl pH 5 aSS 4 Cand (5 5380 slaaly Wlgs o0 CEC (6,5 05luil ¢l g0 (o land 2DLal MTJS

L5l g 50 00l (6 15 0l (2 bowld 650 38 s s lh (S -V 9o

S gkl gy )l Pl Ll g ouds (5 S 031wl (gl pruiiio
\gI\y YYIY JACR LS
VA/E YAIAS 1), Slge
FA/fY vFIA 3 8os
\Y¥/0F ARINAS C/IN cos
Y8 YIA dS/mEC
YYAY \fd\td Cmol+/kg CEC
A€ AIY pH
6.4
6.5 &5
6 6
5.5 gﬁg
5 L 54
T 5.2
245 > 75
4 —e—pH P —@—pH
4.4
35 4.2
3 4
123456782910 13 5 7 9 11 13 15 17

Jlosi 100 o9 ges dnsl b 9 5 s Sl Jloyt 18 Sl 3l L 55 5 S Db

Pl L g PH @l s ¥ S0 T p Skl diwg slrgw PH ol - USo

Ul PH aalsl 13 5 00 PH alS cargo lal 1o ;5o oSl Jlrgms 4o Jloys +/+0 51 55 33, gbadansl 51 oolicius]



19" Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

5 o Jobd gl ol 5l oib wilgs o Jloy /o YD S el dnl b gligincds Slads ioli8l L pH ool38l o,
hele slwog S e 55 slavenST ol S Jro (Ll slaog 5L sl ¢ plol Jol e jo Bl )l g (oelan o 25Ty
B> oy )5 1yl igudglanns dalol b (Lehman and Joseph, 2009) wilo co (8L 5yl PH 5 ans oo 2S19 (-COOT) wiils
535300 YUPH 10 395 o sl 7208 Laomo g aily 2l rhaos (6,38 a5 il (53, sl 5 ol 51 5 00
ghglends o 3 )l lageslS )l 4 ooy bled Yo (S955 Jols byl rdls Jdo 40 WL Jlargn S5k

58 ,oee PH al8l g ollE slapyssls ol ol 4 wlgs e a5 95 0 S35 shax S Jobss

pH

pH
o oo N
PN OONN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
oy 1+ Y0 Sy st gus dmsl b 585 3 o lads

Jloy o470 S0 9l gl b g 9 o b ;5 WL g PH lpuis -F IS0

R szl b gl odas idn Jg el ol anul jlade ez gl yiion Sleds (o Sras duwl 0g 38, 4 ax g L
Slgige BL lrgm Cute (v dos slrog,S 5 Jlxie LSl 0ebpe S g NS a8 5 onl i
5 (Mukherjee, 2011) " o ,05 sl cpl cisd co ol3T al)Tal)] gigcans (b a5 aiS Lad> 093 jo ), LB OlS 5
Y S sl sl b o el g oy 3] 0,5 sl PH G238 g i e od e gt 5o
oMC)La‘ )L>9AJ 6‘).» ).:él.e.o U)‘ d.s ‘éJL> )d ‘09.5 /\/'f C.:).: Jgalw )L>9.~J 9 A/\“ )1»-‘-'.) w@b)bﬁa pH )LLA.A JJO;
sl die LIS ol slacs o solitul (gl sl e 45 ol

5 oenle) ol Lal3al |, Jlosms gladisas ol 40 sl (ke lgs (lsiome S esimmsl 2olol a5 Cawline oy ol .l
Gl g S ol e sl 1oz EC 33l ole a5 il Lial381 ¥ Jgoz allae o5 y5ilguciad b ssiimSLo!
Ol g (Jae 65 9 (VIY) e g (ol @l b gl cnl )0 @ Sedd atugy ool (gl g ;o pH
oalaiwl (gl 09ally jobo a4y Cowsl (\SCows sl b 00l 2ol Jl g PH Jlade (ralS oS el (S5 4y o3V ey ciylac(V T4 Y)
U IV PRI~ PR J ESg

1yl g 40 00l (635 oIl S o188 polie cdale -V Jguo

b ylos Ca Mg Na K P S Zn Mn Fe

s Lo 3T mg/kg

ol WL 42.66° | 387.2° | 515.462 | 2514.3¢ | 179.87¢¢ | 2141.12° 32 35.75¢ 37d

ol WL | 82.56% | 580.6% | 150.16° | 1709.544 293.2° 3247.452 | 4552 | 63.75¢ | 47.5¢

pls gl 13.33¢ | 122.4cd | 37.8° | 3029.8% | 181.95¢ | 1135.86¢ 7.49 82.5% | 56.25

"slow release




19™ Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

Sl S gl 6.3¢ 129.6¢ 29.2d 2877.4° | 444752 | 1220.84° | 13.6° | 87.252 | 67.752

S5 A

g el Il o)

oy |y 38Kk g 9, ‘C:‘”T (o e spandS (Dlddgu Gaud olie clale SO jsdlan sunl b g PNl IS jsbas
(pSskS 2 pS o TIA) (ol uendlS Al o piiin 4573550 S 52 4 0l a8l S g i LB ¢ Jols ¢ Joloxe
dion Sl b oo Ml Sis Bl g jo polic clale S yeb s sualive ol b ool ZMol STgills g o
g gy SO gy g |

qrendS yolie polie ol jiic @i Seld s 5l L Jlarsn SelS Jols ced b 5 s)eh wes e (LA @l
yolie Jolowe g (Jobs (S cdalé g @iy okt Jlargn 5l fuden 53 S L jlrsm 50 695 5 Glilgw imadns et
5> ool Gty @l ululyy melste (ST el cosay QL Jlarges 5 ity Seils Jlasn el 5 58 ety and
sa> g iy lie w2 YL CEC Jdo a4y (WL jlrs 45 09 il o8 510 bl S 50 ajlarg 0057 (o9
el F 5 oS DS gilu it g 2le jolie cllagSS s )b Ll (S el o Sl ele sleog S
bl sloeg,5 ol Jods 4 (Js o)y VL ()lly ol U158 olge 5 Vb oS g jiinn oyl b Sl g
0,18 (57265 (55,38 3 ,Skoe 5 0)l0 S5 JLilu ol § (sdie dlse (510455 40 (g iaend 0 Shas ¢l CEC 5 I

Sfdes lizl g (shagy oy p ol 0ol 2ol g 0 ) S b 5k g T Gl pellae SLL pe Joee 55 <)
Nojlods $7 ol )55,5liS sole alea( o5 (cwiige N F Yl 0 S 5l e Sl S G 0 1908 oL
2- Nieto, A., Gasco, G., Paz-Ferreiro, J., Fernandez, J., Plaza, C. and Méndez, A. (2016). The effect of pruning
waste and biochar addition on brown peat based growing media properties. Scientia Horticulturae. 99: 142-
148.
3- Banitalebi, G., Mosaddeghi M.R. and Shariatmadari, H. (2019). Feasibility of agricultural residues and their
biochars for plant growing media: physical and hydraulic properties. Waste Management. 87: 577-589.

4- Awad, Y.M., Lee, S.E., Ahmad, M.B.M., Vu, N.T., Faroog, M., Kim, I.S., Kim, H.S., Vithange, M.,
Usman, A.R.A., Al-Wabel, M., Meers, E., Kwon, E.E. and Ok Y.S. (2017).

5- Fornes, F. and Belda R.M. (2017). Acidification with nitric acid improves chemical characteristics and
reduces phytotoxicity of alkaline chars. Journal of Environmental Management. 191: 237-243.

6- Thomas, G.W. )1996(. Soil pH and soil acidity. In: Sparks, D.L. (ed.). Methods of Soil Analysis: Part 3.
Chemical Methods. Soil Science Society of America/American Society of Agronomy. Madison. Wisconsin.
pp. 475-490.

7- Thorpe, V.A.)1973(. Collaborative study of the cation exchange capacity of peat materials. Journal of
Association of Official Analytical Chemists. 56:154-157.

8- Hoyt, P.B. and Nyborg, M. (1971). Toxic metals in acid soil: estimation of plant available Manganese. Soil
Science Society of America Journal. 35: 241-244.

9- Nieto, A., Gasco, G., Paz-Ferreiro, J., Fernandez, J., Plaza, C. and Méndez, A. (2016). The effect of pruning
waste and biochar addition on brown peat based growing media properties. Scientia Horticulturae. 99: 142-
148.




19™ Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

10- Olsen, S.R. and Sommers, L.E. (1982). Phosphorus. In: Page, A.L. et al. (eds.). Methods of Soil Analysis.
Part 2. American Society of Agronomy/Soil Science Society of America. Madison. Wisconsin. pp. 403-430.

11- Lindsay, W.L. and Norvell, W.A. (1978) . Development of a DTPA soil test for zinc, iron, manganese, and
copper. Soil Science Society of America Journal. 42:421-428.

12- Singh, B., Singh, B.P. and Cowie, A.L. (2010). Characterisation and evaluation of biochars for their
application as a soil amendment. Australian Journal of Soil Research. 48:516-525.

13- Lehmann, J. and Joseph, S. (2009). Biochar for Environmental Management: Science and Technology. First
Edition. Routledge. 448p

14- Mukherjee, A., Zimmerman, A. R., & Harris, W. (2011(Effect of acid modification on biochar properties
and its neutralization behavior). Chemosphere, 85(8), 1111-1115.

15- Chen, B., Zhou, D., & Zhu, L. (2008). Transitional adsorption and partition of nonpolar and polar aromatic
contaminants by biochars of pine needles with different pyrolytic temperatures. Environmental Science &
Technology, 42 (14), 5137-5143.

16- Yu, H., Zou, W., Chen, J., Chen, H., Yu, Z., Huang, J.,Gao, B. 2019. Biochar amendment improves crop
production in problem soils: A review. Journal of environmental management, 232, 8-21.

17- Woolf, D., Amonette, J. E., Street-Perrott, F. A., Lehmann, J., Joseph., S. 2010 Sustainable biochar to
mitigate global climate change. Nature communications, 1 (1):1-9.

18- Park, J. H., Choppala, G., Lee, S. J., Bolan, N., Chung, J. W., Edraki, M. 2013 Comparative sorption of Pb
and Cd by biochars and its implication for metal immobilization in soils. Water, Air, and Soil Pollution, 224
(12): 1711.

19- sahin, O., Taskin, M. B., Kaya, E. C., Atakol, O., Emir, E., Inal, A., Gunes, A. 2017. Effect of acid
modification of biochar on nutrient availability and maize growth in a calcareous soil. Soil Use and
Management, 33(3), 447-456.

20-Jiang, Z., Lian, F., Wang, Z., Xing, B. 2020. The role of biochars in sustainable crop production and soil
resiliency. Journal of Experimental Botany, 71(2), 520-542.

21-Yaman, S. 2004. Pyrolysis of biomass to produce fuels and chemical feedstocks. Energy Conversion and
Management 45: 651-671.

22- Cantrell, K. B., P. G. Hunt, M. Uchimiya, J. M. Novak and K. S. Ro. 2012. Impact of pyrolysis temperature
and manure source on physicochemical characteristics of biochar. Bioresource Technology 107: 419-428.

23- Lahiji, F. A. S., P. Ziarati and A. Jafarpour. 2016. Potential of rice husk biosorption in reduction of heavy
metals from oryza sativa rice. Biosciences Biotechnology Research Asia 13: 2231-2237.

Studying the Usability of Acidic Biochars in Calcareous Soils
Elham Alavipoor®*, Shahram Kiani?, Hossein Mirsaid Hosseini?, Alireza Hosseinpour?, Shoja Ghorbani?

1- PhD Student in Soil Biotechnology, Shahrekord University, * elhamalavipoor@gmail.com
2- Associate Professor, Department of Soil Fertility and Plant Nutrition, Shahrekord University. Associate
Professor, Department of Soil Chemistry and Fertility, Faculties of Agriculture and Natural Resources,
University of Tehran. Professor, Department of Soil Chemistry, Shahrekord University. Professor, Department
of Soil Physics, Shahrekord

Abstract

The use of biochar in agricultural soils has several positive effects such as reducing heavy metal toxicity,
increasing cation exchange capacity (CEC), improving water use efficiency, increasing water retention capacity,
and preserving plant nutrients. The properties of biochar as a soil amendment depend on factors such as the type
of raw material, particle size, and pyrolysis conditions. Biochar is an alkaline material, and its use increases soil
pH. Increasing soil pH in alkaline and calcareous soils often reduces the availability of macronutrients and
micronutrients. Therefore, modifying biochar in various ways according to the purposes of its application in soil
has attracted the attention of researchers in recent years. Therefore, in this study, an attempt was made to reduce
the pH of rice husk and sugarcane bagasse biochars by modifying and acidifying them. Then, in the next step, we
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investigated the effects of this modification on the physical and chemical properties of biochars. The results
showed that the modification of rice husk and sugarcane bagasse biochars with sulfuric acid increased the
concentration of P, S, Ca, Mg, Fe, Zn, and Mn in the soluble, exchangeable, and absorbable fractions. The
modification of biochar with sulfuric acid increased the concentration of total elements.

Keywords: Biochar, Acid Amendment, Rice Husk, Sugarcane Bagasse, Calcareous Soil



