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

Ol S pols 0 55 mond 595
YFoF 190005 YY GYO

2

ST 9 SB Wodigh g ol o pute

Holistic and Smart Soil and Water Management

FYB-TY-T O 298 SRS (b @alio 9 (53,9l Uit A
College of Agriculture & Natural Resources, University of Tehran “ Rosearon ¥

T 31 Jle SR> SB S jwgwy Sl 10 S>3y g 9w (S,

Yool303L 58 oyt pamnd o (ybilos domndts TGS iy ol 0 agns d Sl o5 Lungeo
u)'{.:f olKisls sd))jLMS ‘nslc PRSI ‘LS‘“‘A“'Q'Q 9 raj.l.c 05; )L..w)‘») 9 )bol,.w\ sA.':J)‘ 65.7&»."0 g.,\.:.)).:m -Y 9 YA

mahsakordoo1380@gmail.com*

RV

5 5z5m @bl oy Baa b lagh nl sl S glapicwsS] jo SB (b Lol Jelse 51 (So (555m 5T
b plosi] thanog) 8L b (535m 55T 5l e USim S Sy e, 5 g, U o Scenedesmus sp. S,
2 gy 5 bl Jlade wald las s Sl bl 10 9 ¥V o Silzn,y Glaen 10 5 ¥l wog Ol bajlas
Lo dan aS ol ol LSRR G pSoslail el 5 Sk B0 Gal b oads (gilwan s ohl e ‘olii;.lLo)'T
5 Ul g ol carge o)l des Glagn wo 0 ¥l pdar g wiiidly G oy ol p s gee 50
Sz, b lran cuS 5 5 0l plaS liose, 2el5 0 1) 0 Ses (n e (SRl woys A L Sl jlens Lol wals
Slatug L5855 Jhoz > loyendy 0 b bl ol Gl g o5a9ar 5 SUlg, a8 o ) jlars 2L
A3 30 Baw & ds (plplo S9d Sl b g Slly, 505 cage WSl o0 (6 23008 Sonte 25k 5l Jram 9 St
LS gilasl 10 il oo oS b g 0 jie Djgo a4 Sz iy 9 5lzsm (99 2 L g Cgey G L SUly, Gials)

el Dglite slo Sy b (Ao glaac,e ;o s SYsb aallas wioils Ll il e 55w tT 5l Gy (SRiz

il 8 Ll slednd (Ul ) g (Joloz B youdy 1g0alS 519



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

doddlo

G Sty S8 4 ) S o (gl s wad sla Jlses 5 s Gl (eSSl pleS
asly wls walys 13 sbess |, Sz olS g bSa gjam ] a3 i3l (Zhang and Biswas 2017) ass
SIS S o (59mwisT (Romeo et al. 2020) o,138 o b e S Sieem 5 (olend (o8 o S g
.(Gémez-Rey et al., 2013) cowl S iolu,d g ad 8 6,k 5l (cdie dlge (18, Caws 5l g S om0 Lol LYo
@ plas Shes 097 ulul p Glgoe 1) 905 oo plonil A g Sz Sladsse o ale b 55 Cuzr &5 l)Sal,
w69y BLS GLL I aY SO ool b e jeboas cpey Ladlxe iidigy (yil38l 1S s Lol atws dw
Oiedgy sl sl Gk il i b j5bar (yeej Lablme gy Sali¥ f(Bbgle) I sbli 0 )5 sk il e
005,53 sla by, » ogdle .(Girona-Garcia et al., 2021) aalpl b ool 59, p (S0 5d &lge Jawss Clly, Laa> ¢ alS
g cwl Izl Jb 0 ol b o (ol sl slacolu aile) cads fie o S sbvas e )0 jlagn 5l sl
&bs Ll (Girona-Garcia et al., 2021) oS oyl cage (a5 58 (65wt 5l G lodase )0 g ol (S
a5) oo d)ﬂé‘q oo bl Hulisw lp 0Nl laie 4 wase colaiwl Baa b lagn 4 e 5l z ) L e
(SCOtt and  cowl ooy &Le‘...».u.) UM d.:).?u ‘5‘)9 ..)‘9.4 u\); Lb) LJ (o 6.}.}.0 b‘s.o uJ.S) Cwd )l 9 WL‘*’JS RE IO
aile (So5eleSSgm slacdla, 4 (g oo giem il 5l e SB ok slasg, »le ;I Page-Dumroese, 2016)
2 S8 b s alwg aely> (Munoz-Rojas et al., 2021) o5 o Ll o905l g (g2 (Sl lg S0 5l ool
L 1y 5T 51y LapinmssST 33l S plS il s )3 lpisas SB VL el wiz s,
9 S5 035 o6 xS bgilw Jold) ouisS puwgid Slog>ge 3l aslex sy sbdaiug (Chamizo et al., 2020) wilosls
SopiasST 5o Ll atien pls Sis slapsn 0 ax 51 a5 i o s slag,B 5 5, (s ,50 ((Sd>j, b
5e0yS 29,5 S>3, .(Rodriguez-Caballero et al, 2018) aibaiils sezy wiily oo (go0xe
PPl e SlaSla wiile S50 ladisS w2 5 G 9n Gl Shglew Jold oS fnsid slapunils)ly S
Lo 0505 0,33 crge ()5 S Tl60 ol g jiiwgd 3,k 5l S>3, (Andersen, 2013) wil oo lauasedSs
ae Hlgreds oS>3, .(Chamizo et al., 2018 ) aiisu o Sgue |, S izl (EPS) ¥ Jsloz 5 slo pouds 0y
Renuka et al., 2018) oisS oo by lapiawsST (6 lol sl ), (goudS i g oo adlis S 0 JT op)S 5l coto
8y Glime (2S5 5 ke Djgo s S5 ) 5 g 9,8 wile o lahs, 2l ey Ll crl 5o
C S S (555 5 G g M5 g Gtalesd S5 slacs skt 5 et anusi 4 sl oo DUy, w5 S
aJgs o Scenedesmus sp. Sil> 5, 5 29> Ll 5l sads Jlasn Y0 5 Y e 50 Sl cwypm Baa b Giegh ol pl
b plsl sl ) Sl SR S SG Gl 5 oge,

g, 9 olge

5 aball dw (5, paiged Jome ;o 0l plasl LS il [bos, 4o (6w il b cos  IKis ddlie 6l paiges
w50 Bolal b a4 S xhw 4Y 5l S gl pdiges g Oltl agw S lee 4 w51 Sbces gla iy
5 Jloyl slialej] b S 1o S diges s ags o] 5l oS po diges G g bgldee ;50080 L S sladiges .abpll | S5
Jslie slaby,y 4 o] (oSl culan <ol 5 (25T (T 0y jlio 5 adsh Sl ojlail e Jalis adsl sla S
slo,ls ot e il FxFOxF olul L ciolejl slacdisg,Soe ;0 S sladiges b (5,505l allisle;]
Scenedesmus sp. S>3, 5 z5 S0 0ad o, baSli i o9z L 3l gadg Jlsm oS 5 g 00k (Do
Ty S Jles (o0 20y B 9 Tl 93 50 largn 3jhie slajles Sl aile agh ol lajles i3S 1

! Biological crust
2 Micro algae
3Exopolysaccharides



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

e Dladl aS (Sl 5 Jlrae 09 wald e o Sz, bS5 00 Jlarse 02 V0 5 Y sl Lo oSl
B Y- glos o olo Ui ety S (55l sladlys Sae i (5,356 C 5 SB(%5) SB(%2) S B(%5) B(2%)
Libu)l.:j)i».a le..#l 0,99 Lal) ‘u,u.l RECR WY 6)‘.\.@‘;) LSC‘)) u.d).‘a ws.lo) M)\); =Y. 50‘;‘5~:L~4 4z ,0 Yo
~obes 3 (g See I3l 5l Gl 05kad gl meyS Sl ey S 3 e e B0 Dud b sudi il o)L coS
- S99 ula‘s) le.ﬁbob‘b RUCR W LJ")?” 9 6)5](:9.? S99 g_)l.»‘j) ‘4.8,,5.3 Y. 9 YOX MO N AFX XY LSLD
Jelos g @i 0590 1,85 A jo Solal Mls LB po (lojV g Jlesd £95-Y) 5l 9o b b ysiSl 2 )b SO & j50
5 a3 aldS ol sl woyo O 9 ) Jleisl maw 0 5 (S O905) dawgs ools 1Sl aolie oxid )3 15 o Ll
s plol SPSS (g Lol 38l 5 Lansgs (5, Lo ola Julows

cb..lj‘ Lsng;fﬁ SS9 ‘;L»..LS pH 9 @L....J‘BBJ MSL: 6‘)0 6‘)‘.) whtbs).a U"‘ B o.)LE‘L'Lm‘.b)}o (4..\_99...») U,MJT )| );Lua S
] 03 43‘)1 Y-\ Jsd} o )L'u'o)}c S

addlland g0 S adgl gla Shg -) J5b

STy | Sssdlcolap cabld | sty |y | cdee | o
(%) (ds m) - o) (%) | (%)
V30 V-0 MV Ve | aBA | Yy

2ol g oless Slas ol plas a5 Sl e 2 Selz i) 9 )lram (o255 5 08 Slajless S by 4525 @l
556 g jlolias (p<0.05) v s iy Jliol mhaw )3 gy 02 2 0loj 5 Jleed Jlite Sl g Com) py2 5 Uy, x>

el oad o0le (LAY 9 ) SCE )3 ol Cgmy wg (Gloy Dlreti 5 S g g Ly, (AalS ) alie (sla Lo
S Sl Lo 1y gy g Slls, addss Jlade o 5t € Hlass a8 ol plas () JS2) S gy 5 Sy, 2Ske e
Sl 5 ke sbsles ple B(2%) jles sz 4 ol sall Jlad 5o Cgmy g Sllyy Fhe S pas saimslis
S35 Lol it anld s b dumlia 5 Lbly, Jlade aoys YY b VY (5 loline ol > ge SB(5%) 5 S B(5%) el
SIS gy g Gl s pme 53U Sl 5 e (S 5 00 e e dee BN K0S L s e
Slerd 1y ey dgh (L2l U yiden el wald jles b aslie )0 gy ddgi sao )0 A BYD falS e
bl 5l S>3, 5 5lem blos plo iy g el vald 4 o doyo A ialS g gy adgi o SYIVY LS

.B(2%) 5 SB(2%) B(5%) . SB(5%) 3| o5 L 5,Skos a5 s g, py2 Sdoi S

20 8000
B, > oilila ; moes |

16 A
x 6000 &
312 3.
%? 4000 _‘L
o 8 g
2 %

2000
4
0 0
B(%2) B(%5) SB (®62) SB (%5)
Shes Eo

w9 Qlly) ol 2 Sl iy 9 5l gm bl F1-Y IS
3SB(%2)¢ ,l>50 70 5 1Y slyls jles el 540 1B(%2) ¢ B(%5) « S>3, s1)ls jles 1S (S35 9 5lgur 3ow) ol e :C
Sl ol ey Hlarg 10 5 LY g 6lls Hles o 4 :SB(%5)

Sl e 00,38 s )3 Slily) e 5 Cgmy i o Sre Dol pas Sl coS FA S e S20S 5 S (S S >

Y



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

ot g 5 Olugin )18, L (C) wald las oS vas o Lis (V JS5) Gsmy adgs Gley 5)L8) slagSl o) 2
Lol @iy 1) 0 Shos g Fogllasls op)5 ¥ Sgam a4 (o) B ey 4 Ve aBs jlanal Gialidl g £ aids ys adsl sl
i i )5 ME 9 VA gl s (o 5 V0 aBBo B gy Sl (2 pa8 Gial38I L o3 5 4y B(S%) 5 B(2%) sl jles
5 b L8, o sae o Shas e LS Jlow 508 (gam 3 inls les sl o s lub baas s, B(5%) 5 B(2%) sl s
=55 Sl S I o d Do 0 it Lol (S5 S 1P G Do) a2 madle sl Rl g oad U8
0ol b dglio ) gy 25 L0 1) asm 5,8Las (lizman wgesy Slsi sl 5 VIS LSBR%) 5 0,5 V- Y L SB(5%)

il olas

—a—C B(2%)

—o—B(5%) S

—e—SB(2%) —e— SB(5%)

(p35) Qguw) pr>
[ 3]

0 1 23 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
(adi30) 4yloj
Sl 395 9 sl G Lo 30 Cgwy dudgi (Sloj Wil ki -V KD

3SB(%2)¢ ,l>50 70 5 7Y slyls jles ol 54 1B(%2) 4 B(%5) « Sl 3, s1)1s jlews 1S (S>3 9 5lgus 30) ol Lo :C
Sz ol pedds Hlg0 10 9 1Y Jlran sl s oS 54, :SB(%5)

Lis b Selz i) slosd wcells olyom 4y b b 5 QUly, S35 50 298 BB mls Sl 5 e layless )8
slles 2Ll g ol plas 053 5l wgm) S5 0 1) @D (nin cogm; Sdg 095 Sguzme 50599 pled )5 (slwky
Sygo LY g 05 &S sbar 8l Gl Bl (42 g5 BB Hobar Sl i) b S 5 50 wge) Sdg el )0 g
A gadgi Sl jlade Yo pme GralS carge Sl b oS 50 Lol il Qlily,y rals jo jls pxe 530 550
(Sadeghi etal., 2020) ), San 5 Bolo Cowl o0l 9nli 5 Slallas plo o S1 ala 2als o Sl g, 2
,laae « Oscillatoria sp. g Nostoc sp. U xS hgilbaw sl 3, b ool jlows Sy e (55,0laS £5l50 ,0 a5 08,5 Lo
SluS 5 5 polie b (EPS)  Jsluz )5 sl yeids dacSil 5, .cdl ials asyo Y B Ol 5l ool S 24, 0e
Rossi et) oS Jos wiilys oo S &) sains Jlasl Jelge olgicas a5 (Xiao and Zheng, 2016) aisS o odsi Sglaie
3] e Ol g ol ale cigle s slog s ply s wiies Il sbalaSs slls &5 LS 5 @l., 2018

cud )b Wil o (EPS) Jobo z,15 (g endy oole cuiSoss slocSl>5, 58 (59w 5l (JoOhnson et al., 2016)

Sl i)l 5 005 (g S Cushy Conols Sls (g yanly Slse al arisn sgun | S (Slgpaee slo S s 2l 6yl
L 50 ,lzse - (Colicaetal., 2014) oS Cie ol )y 5 ot o atile )l yu ol 51 paizman 5 b (3L 51,

Sl x5 pdideai wlidl o (Khademalrasoul et al, 2019) «laSl g lul 5 giluailasls ol



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

5 Glasdlas o (Lietal.,2019) o Kan 5 J .0gs S iule 3 rals oo wilgs o (Gholamahmadi et al., 2023)

A ol yd e 9 a3 YYIY U Qlils, JS poe ialS coge g 00,5 a5 wisle (3,155 g 00,15 &l )il o 00
Glraw cuS 5 ol gl as ol lad (Hu et al., 2019) OLSan g 92 anlllas « S>3, g g bglse 0, )15 Sl o050 0
Sgupe |y S ojlac JT )8 Jlade cdalizes saiSMol S lgie 4 5 JT 055 5 (Anabaena sp. (s xSbgiliw) Sl 5,

D1 0 yaie oolaiwl &g 4o QT oais JSis slizl 51 SO o 5l iy bl cpl cid il g aisy
oealS 5 Scenedesmus sp. S>3y 9 (282 sam oS 5 g Oykie 0,5 SLS ol iegh mls ol 59,8
‘5...5).»1..5%.9...0.)).»)155.514)554.0‘)1&“&yul:z_...lulolouuwj)mbww‘Slio;fl?)auwjﬁuub

cliblons b Vit ke 3, logm b anmlia 53 8l (53 8 b gy b iy, J,58) ol Gas pulul 5 b o]
oS 5 g a0 el 65,k ek 1) gy RalS Wlg ce gy slading LSS 0 S jlde § S mlaw iy
D9 gery g Sllg, SEalS 5o jlrgn Bl coghl el Wil o S, b g

Andersen, R.A. (2013). The microalgal cell, in: Richmond, A., Hu, Q. (Eds.), Handbook of Microalgal Culture:
Applied Phycology and Biotechnology. Wiley Blackwell, Hoboken, NJ, pp. 3-20.

Chamizo, S., Adessi, A., Certini, G., De Philippis, R. (2020). Cyanobacteria inoculation as a potential tool for
stabilization of burned soils. Restoration Ecology, (28), S106-S114.

Chamizo, S., Mugnai, G., Rossi, F., Certini, G., De Philippis, R., (2018). Cyanobacteria inoculation improves
soil stability and fertility on different textured soils: Gaining insights for applicability in soil restoration.
Frontiers in Environmental Science (6): 49.

Colica, G., Li, H., Rossi, F., Li, D., Liu, Y., De Philippis, R., 2014. Microbial secreted exopolysaccharides
affect the hydrological behavior of induced biological soil crusts in desert sandy soils. Soil Biology and
Biochemistry, 68, 62-70.

Gholamahmadi, B., Jeffery, S., Gonzalez-Pelayo, O., Prats, S. A., Bastos, A. C., Keizer, JJ, Verheijen, F. G. A.
(2023). Biochar impacts on runoff and soil erosion by water: A systematic global scale meta-analysis. Science
of The Total Environment. 871, 161860.

Girona-Garcia, A., Vieira, D. C. S., Silva, J., Fernandez, C., Robichaud, P. R., Keizer, J. J. (2021). Effectiveness
of post-fire soil erosion mitigation treatments: A systematic review and meta-analysis. Earth-Science Reviews,
217, 103611.

Gomez-Rey, M. X., Otero, X. L., Lopez, R. (2013). Long-term effects of biochar on soil quality and fertility.
Agriculture, Ecosystems & Environment, 178, 1-10.

Hu, J., Guo, H., Xue, Y., Gao, M. T., Zhang, S., Tsang, Y. F., Li, J., Yanan, W., Wang, L. (2019). Using a
mixture of microalgae, biochar, and organic manure to increase the capacity of soil to act as carbon sink. Journal
of Soils and Sediments. 19, 3718-3727.

Johnson, J.M.F., Strock, J.S., Tallaksen, J.E., Reese, M. (2016). Corn stover harvest changes soil hydrology and
soil aggregation. Soil and Tillage Research. 161, 106-115.

Khademalrasoul, A., Kuhn, N. J., Elsgaard, L., Hu, Y., Iversen, B. V., & Heckrath, G. (2019). Short-term effects
of biochar application on soil loss during a rainfall-runoff simulation. Soil science, 184(1), 17-24.



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

Li, Y., Zhang, F., Yang, M., Zhang, J., Xie, Y. (2019). Impacts of biochar application rates and particle sizes on
runoff and soil loss in small, cultivated loess plots under simulated rainfall. Science of The Total Environment.
649, 1403-1413.

Mufoz-Rojas, M., Machado de Lima, N. M., Chamizo, S., Bowker, M. A. (2021). Restoring post-fire
ecosystems with biocrusts: Living, photosynthetic soil surfaces. Current Opinion in Environmental Science &
Health, 23, 100273.

Rodriguez-Caballero, E., Belna, J., Bldel, B., Crutzen, P. J., Andreae, M. O, Poschl, U., Weber, B. (2018).
Dryland photoautotrophic soil surface communities endangered by global change. Nature Geoscience, 11,185-
189.

Rossi, F., Mugnai, G., De Philippis, R. (2018). Complex role of the polymeric matrix in biological soil crusts.
Plant and Soil, 429, 19-34.

Romeo, F., Marziliano, P. A., Turrién, M. B., Muscolo, A. (2020) Short-term effects of different fire severities
on soil properties and Pinus halepensis regeneration. J for Res 31(4):1271-1282.

Sadeghi, S.H., Kheirfam, H., Zarei Darki, B., 2020. Controlling runoff generation and soil loss from field
experimental plots through inoculating cyanobacteria. J. Hydrol. 585, 124814.

Scott, D. A., Page-Dumroese, D. S. (2016). Biochar as a soil amendment: A review of the literature. Forest
Ecology and Management, 380, 1-10.

Xiao, R., Zheng, Y. (2016). Overview of microalgal extracellular polymeric substances (EPS) and their
applications. Biotechnology Advances, 34, 1225-1244.

Zhang, Y., Biswas, A. (2017) The effects of forest fire on soil organic matter and nutrients in boreal forests of
North America: a review. Adaptive Soil Management , 465-476.

Efficiency of biochar and microalgae in reducing sediment generation of fire affected forest soil

Mahsa Koohestani®, Sepideh Abrishamkesh?, Nasrin Ghorbanzadeh?®, Nafiseh Yaghmaean®

1, 2 and 3: MSc Student, Assistant Professor, and Associate Professor, respectively, Department of Soil Science
and Engineering, Faculty of Agricultural Sciences, University of Guilan

*mahsakordoo1380@gmail.com

Abstract

wildfire is one of the main factors causing soil erosion in forest ecosystems. This study aimed to evaluate the
effectiveness of biochar and microalgae Scenedesmus sp. in controlling runoff and sediment from a wildfire-
affected forest soil with silt loam texture. The treatments consisted of: 2% and 5% biochar, microalgae, 2% and
5% biochar combined with microalgae, and a control treatment. Runoff and sediment amounts were measured in
the laboratory under simulated rainfall with an intensity of 55 mm per hour. The results showed that all
treatments had a significant effect on reducing sediment production, and except for 2% biochar, all treatments
also caused a significant reduction in runoff. However, the microalgae treatment with an 80% reduction showed
the best performance in reducing sedimentation, and the combination of biochar with microalgae enhanced
biochar's efficiency in reducing runoff and particularly sediment. Microalgae can control runoff and erosion
through the production of extracellular polymers and formation of biological crusts, while biochar works by
improving soil permeability. Therefore, depending on the desired objective (runoff reduction, sediment
reduction, or both), biochar and microalgae, either individually or in combination, can be effective in restoring
forest soils post fires. However, longer-term studies in forest areas with different characteristics are needed.

Keywords: Extracellular polymer, Biological crust, Runoff, Rainfall simulator, Erosion
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