%{éh&;ﬂjﬁ‘ﬁ% [ 52 93— le ‘Jals Ao ]
SB g of cblis gl pingsy 41 pul

V€ ‘pjbb)w‘ij.\l?
YYY-14¢

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2021.19026.3449

(SWS 2l yo S Slwogad y ol S 10 i 32 F 33 9 T 4 g O i1 (v y 9
(Olads’ ylut BT 250 590 ardliae)

" gs (a9 " Al 8 alg sl asaa gl (s gans (ol
WS b i 5 535518 psle olK2ils (gl pial 5 o pm 0dSC23 (50 e 03,8 (555 (s
OB ok lio 5 (53,51 ok olSCiSls (ol 5 5 m oIS (50 ke 038 st
U3 b mlio 5 (5355l pske oSl IS 5 o dige 0ISES (g okigr 5 S5I5SS 058 Skeits”
VES e/ O 5B B 6/ A s

oS
308l Ol S 5 St e sl ol Ol Sl sl 3lse 5l S B idae 5 able
M 308 A3l Sl pl S S s S 2m e ol (S Llg e S glasdiS Sl
S sl il csl o SVob (8wl Oley 5 o550 w52 blis s St Sl (pl syl e
Cyseo Sladllas s o Gisl5El 50 1y a5 e OalS whde CudS 5 edidis 3 | St Slio s s S
5 sl sble @\}a 03 el QbalS ws s S Cles e 5 g 508 Sl o e g 4B S
Sﬁ)'CLL 3hcilie glales s sldad & laslr oo O S ol fags s il sl <=l>_;,\ Sl laSL=
Elr o2 S Gl sl 5 e Al SIL L e S SG Sl e Ol s sld

35,8 o oy oSt QLS Olial OIS

Loolilosl 53 5 s ag 083 Oliw g Olbl Lol 5l s Ol js ol o pa Sosplatlagiy, 53l
wole & Bl Oly Loy ol S Sl amyn 00 g bor Feodor glales s 5 (SO Sl o) S 31 eolind
(S rsS S S g an el ol sdiad 5 sl g Sls peast ¢ D W5 e laslr s
a3 edliulssge S dd (S el dphes e 5 oS ey oo codm BB Jand (IS 035,30
Ol 53 MBET Gl gd e ek o Sy I prags - 55l ol e Bl =Y Ges ol
S S Sl g b 045 Sl 3 13 0T S 5 b (g Sloogast (5 5 S Sl Ol
GG e s GBS Sl am s 00n g e Fee Ye) Calise labes s edddd 8 slaslr s b oS s
G354 305 OIS S 5105l 5SSl 053 pladl 1 g 2288 13 5 5L sSTH 5 55, 01 e w0 5 A Jles

LA szge)\.l.:\ LAQI é}ﬂ)ﬁ)@w Qt‘:‘p}‘pﬁ"\“;’fb“‘

niknahad@gau.ac.ir :45\Ke J s *

Yy



Yoo (Y) b)lo.w c("A) KIEN Jbgui cblis duuﬂ”sr’ A gl

el 508 Gl S sl am iy Yoo glas 3 edddd 8 b a0 Lol Hled St oS sl 0L c,\:., bl

el AVA) as sl oy 5 e shols a1 S Sl am s 000 (los 3 adid) g5 Hlr o Lol Jles S 5 (WY)

S e b oIS S T S S S8 Dl b olhe 5 GBI e eS s ot
Ao S edaline ol S sluamn Yoo s her glales j3 eddld g ol s Lol Jls S sl s o o S

Q@?LL\@MJ&jb\ﬁ&jb&)}i" LsLdbjbé\S}Lth})boJufum;ﬁgffﬁcujla-fifjts‘5;49.5_-;3

Dy bt SUS dad 5 S Sl LB e Dls et AL

O Sdd s gpater 3 (S Ozl UL 2alS
Sy @ Sle s Lo (S osbel Soldss
YY)

Skt 5 AL iy ool b byl
Sl Ll SN e GF il &l
Sl sl sdes e (YO) ol SYSb
OblS s alS L5LA€SL¢ (ols slassS Oa 58l
Flas s Sk S GLle 0X S, 5 iy
3 el el Sty 5 0390 UL 05 S 4
Gl 4 ars LY 05 e ol S
Bl Ol 5 S wps blie L3 by
(Jlodos dir b Jle o3 ki) Sl s o SYsb
St I sl e bl el OF 58
St Olspast 35wy 5 Sk Ol 4
335 0 Sistaas 5 Sis Gble )3 o sasta
(4 59)

S IS5 Gl S g 25 ol s
Ghle 5 T Slals 0Ll 5l S ol Slul,
Ao Mlp b 05eSt BB oS s Al
(ooadl Ol s Olnls Gy pde ) shess
sybe M S Slsgat 3pg 5 655 Mg

YA

L}M djﬂ LLGJ "Lﬁ'iu'; 6‘;— u)L?;j,:.g .";J:Jf‘;‘.éaj/j

dodde
Sadlie olsd sl el o s Il ann s
e e s el o e aibe OF odins i3
Lo Ay el goslis Sl s b
die e 0Ll 030555 5l 0T JLs & 5 Cone
3 b slaailele (6,8 %5 (g |, Ol sLS
St Lol s Ol sl 51 ol e
st Bl 5s Bl gl K 5 Sle Lozes
ol Cslesls Baw YU Lol 3 slaanad (glyls
(alasl ooin 5 Lol o 4 el

) cletss S 54581
Sl S s AT 3L 0 e s
35 Bes 5 0lndS Olesd s OF La AGr v vr oS
00 3505 13 bl opl Sitstuass 5 Sis bl
Sl Ol 528 amiite Siteag 5 Sis
dops IS Jelse p e 5 SLE (1)
Gl w53 LS glaal (S15 5 LS Sy
Spe 5l St (1) el Slistaas 5 S
Gl bl oyl S ol A ) sk
35S Ol SKistaas 5 it gble (F) 5 )
Il osle 3508 Btas 5 Lyls T osle doys S

g0 JT b\jﬂ Jkas s 6‘0&505}@ JALG



O )Se2 9 gbex (ylidgeme (el

Sp sl S ool 5 cilsL S G)\ <les
g;.élSLaﬁ .,l;.i\]é ezjz..,f aals (VL 4 V) ’J.‘s;f‘
S5 A S ke el g SIS 4 e
@35 JHE st o S g paie
e plesd Slosart s e (il o5l
Oleztle 22155 5pH daos g 5 of s 5 ol
sl aie 5Ly (YY) woes @oglate jls S
Sl gt 5 oie Rl S Sl g 48 Lol
3 Slosas ols 0T L 5 sloed 5 S
oys V)) edddd S s s ile Sl
Wi Sl Ol (Y1) g pnaie oS5 008
SRR N ST N SO
e (V1) e pland Slao g iy e
5 S olele () pH Loy 5 Of b
L,S ol L‘,;J:ji_;gog, s blie s ool
OLN s 53 ol 3lse 51OV (o0 1) Ll s (1)
ks on S5 FlE L eaS WS il ed
Lol s 4 Sles (VY 5 Q) 5500 A5 sls Ol s
P P P I RER NI
SOl S s ediuy sy Sl sas
Oldlles el (Y 5 YY) WL e S Ols sast
2 s 20 S pesar 5y a8 S )0
Ghle golpe 2 oS Wy s S Sl yas
33 5 el ot el ol slacSLE s 0L
Sl o glasls s 0T 58 S o s
ol i adllas K2 wag 5 S bl
gl s S G syl 4 gl ol ediS
slabes 5o odd Aty laslrse SIH ey,
ﬂjugt}):aﬁwf;fﬁ)'chijl;ﬂw
5 st L L e S S Sls sa
Ol SIS c"lf el 8 U anal

Jb;&d O L./L\:JL’L-;G uL:....lf

yva

(St Solda (g alls (o pais o (S
(B ol c b (oo andl) plad
55 a S b)) SeSgsm 5 (T slse Ol
Sk (,Sn Coner 5 il Sllad (s S
S S s (N A A AL el IS S
303 5,08 50 e gl aw LS 5 ol
S Dl sast 3sg » Olae (T4 5 YY)
oo Ol wyle CoiS (S w0555
Dbrse 5,8 plale L) das e A1 5o
B I U T
a5 Sl g 8 5 S Sl S|
ssba S glas SIS 5 Sls st 25 b
Jelse Sltle (0) 358 s a5 Sl
Sl slp OF Ul 5 VU s sk lrsy
Ly ols Jome Sdme 3lge 5 38 Jgles T 5l 50
ol S 5 ad, daos S CSSe gl
Szl 5 boaesS dag st Lo yass
S 5 S sl lsme 355l e bl s 5 S
S dasie GBS T slge sl Gl e
Ss 3 2l jole w s bl A8 s
5 6Ak cl b WS sl s B T b
A7) a4l S ple=Ll
S Lol Sl 6 il d s S b e
Sydoee O5anS| Ll 5 Ced 03 sy O3l L S L
S 235k S Ol 4 bl & 03081 05 L
osle ¢85 o Mg gles (YY) "’;;5‘ sl 55 e
s Sy edns o5 hol 558U s el
Lo Shosat e bls () oo
Ao g bt 5 (S Slosas
s el sl Slse g alaml il fulge

9 )l?;)n.: CJ\)J a)'Us.;‘ cdkbkﬂjf e 4@.9[5[.4;



Yoo (Y) b)lo.w c("A) KIEN Jbgui cblis duuﬂ”sr’ A gl

3 ool G w Dl olas ol LG
b 5 el e L5 3 s (1408) OSKen
5 (mg/kg) cwm 5 ey INE Ko b Jols
oo b meq/lit) Jols e 5 aedS i
S oo bl S S e Ol A5
OF) DIt oK 3 aslizal U S 035,25 5 Sy
O dsds) w5, S el
s S o paise gl ol fass s
S 5 bt (S S Shs s Sesll
Srele T Gae J s Sk Sk
et s pdly Ko ptass — el o)
A il OldS Olewl s MEGET Ol g o8
Voo Colos 4 JK aash — b el oKl
SBAT Gl b o8 Jld (kS Ve s e
s oasl g e oS Sl &l adsie o
ol Al e OkldS Olul IS Wl e
Yo g amy3 08 B aids YO 5 ax s 08 o oS!
ax,3 YV B aids Ve 5 asn YV 5l 5 35 adss
PRRCHRSPRNCIN IR PN R AT
23 Sstss 3l S Sl e (bl slel
Lo oS colda 5 andenl el Covsws
(YA) s 5, Se3lul 2 EC 5 2o pH 5l eslinal
5 el Gy Sl el b S o sase o
55 ol B i Ol ((V0) el s il
e 0808) OLKan 5 pudsl 3s, a4 S

=

s S

YA+

W sdg; 9 dlge
L Sl s Ol s el s S CL;
Kibosl 4 5 L3S ag 085 Oliwgi SIbI
Sl el - P SV PR VP PP
Jize OB S ab mls 5 (53,5 poke oS8
Arie Ol e 5 6 ST L Il 4yl slpe 0
ax,3 Vol 5 e 5 KD edly glad
Sex gl ocsle Y ocw 4 ol S sl
s e ¥ S ods Ol 5l e 5 LuS
S )8 S e V5 D) LS el
Cgz) O3St O Lal s 55 (Muffle furnace)
(A2 035 0,58 83508 4 S Y K Olwabl
fov oo Yoo labes s adsl slge il azsldS
oS Jsl o U os 318 il ar s 000
(n] 55 0) 4ids a5 5l S sl 4y )1 0-10
SLLYE 5T Bs IS ol K de 4
b Oy S W @ el aes R
sl 5 SS8 e Sl epoass sl
G S5s mp A o o)S Sl ea el 5
LS ol b gledd 5 (S5
(\V)
03 dgmge ole cBle (g Selul sl
o Gk bl g AL o sate o Ol
(YY) as g Sesll eaimslol ASTM-D YAo
Cola g andeal Olrsy ol 4y I g
52 PH L O Ol a b g o) O (S S
o sl 6jzfe)Lap (YA) L LSJ:§°)'\-'U\ e EC

S g 38 Do gl Sl b s



O )Se2 9 gbex (ylidgeme (el

s ‘5‘.&‘.«::): ™ J._-\j ‘5‘.&)‘.‘:-‘9._4”95.)& sl S C)L_wora# u’l.’f.’_\ J;J}

Table 1. Some properties of used soil and produced biochars at different temperatures.
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Exchangeable Sodium (mg/kg)
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L
8.18 - - - - S e

Microbial Bio mass (mg Kg' soil)
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Table 2. Mean of peach trees pruned foliage compounds.
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Figure 1. Effect of biochar on soil pH.
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Figure 2. Effect of biochar on soil EC.
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Figure 3. Effect of biochare on the concentration of soil adsorbable Phosphor.
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Figure 5. Effect of biochar on the concentration of soil exchangeable Ca.
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Abstract

Background and Objectives: Soil nutrient deficiency is one of the main problems of arid and semi-
arid rangeland soils in Iran. The use of soil conditioners can be one of the available solutions to
improve soil quality of these lands. Application of biochar due to stability of this soil conditioner
against microbial decomposition and its long durability causes an increase in soil organic matter,
improves soil properties and increases forage quality of rangeland plants. Studies on the effects of
biochar application on soil properties and plant growth have often been performed in tropical farms
and acidic soils. In the present study, the effects of biochar produced at different temperatures from
peach trees pruned foliage on silty-loam alkaline rangeland soil properties, which is an indicator of
winter rangelands in Golestan province, are investigated.

Materials and Methods: Peach trees pruned foliage was prepared from gardens around Gorgan city
and in the laboratory using an electric furnace at temperatures of 200, 300, 400 and 500 degrees
centigrade, within one hour, various biochars were produced. Then, properties of produced biochars
including pH, EC, organic carbon, total nitrogen, adsorbable phosphorus, exchangeable sodium,
potassium, calcium and magnesium were measured. Soil used in the present study was collected
from the topsoil 0—15 cm at Mangali educational-research station located in the northwest of Aqqala
city in Golestan province and some of its physical, chemical and biological properties were
measured before being treated with biochar. The soil was treated with biochars produced at different
temperatures (200, 300, 400 and 500 °C) in four replications and incubated for 56 days. At the end
of the incubation period, the soil of the pots was sampled and their chemical and biological
properties were measured.

Results: The results demonstrated that the soil treated with biochar produced at 200 ‘C had the
lowest pH (8.1) and the soil treated with biochar produced at 500 ‘C had the highest one (8.79). The
highest and the lowest increase in the value of soil CEC, organic carbon, total nitrogen, microbial
biomass and respiration was observed in the soil treated with biochar produced at 400 ‘C and 200~ C,
respectively.

Conclusion: The use of peach trees pruned foliage biochar, which is produced at a temperature of
400 °C, is recommended to improve the properties of alkaline soils in arid and semi-arid rangelands.
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* Corresponding Author; Email: niknahad@gau.ac.ir
Y4¢



