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Table 1. Physicochemical properties of studied soil and biochar.

S &3S ojluil oy s Sk
Parameter Unit Biochar Soil
pH - 8.7 7.8
e sl mS.cm’! 13 1.7
EC
7.
o oS % 53.5 0.54
oC
o % - 31.9
Clay
- % - 42
Silt
o % - 26.1
Sand
cab _ P )
Texture Clay Loam
el JE oy mg kg'! 530.8 253
Absorbable potassium
solawl B ,als
Sl JB a2 mg.kg! 38.6 11.6
Absorbable phosphorus
i meq.I! 1.6 2.6
Ca
il meq.I'! 1.1 13
Mg
FS sl % 46.5 i
Ash content
S o5ee % 31.3 -
Biochar yield

EC and pH of biochar was determined in 1:10 extract.
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Table 2. The interaction effect of biochar and biofertilizer on some growth parameters of Narcissus tazetta var.
Shahla

Biochar > sty 955 &2 5, e J5 olass 5k S ron S5l ks
(%) Biological fertilizer Days to oS Number Flower Fresh Diameter of
flowering Vase of diameter ~ weight of  flower stem
life flowers (mm) flower (g) (mm)
(day)
0 128.66% 7.00° 3.00° 24.46° 1.538 3.93¢
bugla Yo 120.00%  14.66°  4.66b% 2883  2.10f 5,300
20 g Kg'! Mycorrhiza
0 I 05le £+ b b b d d d
. 126.66" 15.00 5.330%¢ 31.11* 2.909 5.67¢
40 g Kg'!' Mycorrhiza
Nitrozist ;g5 125.00°¢ 15.00° 4.330cde 30.8284 3.20¢d 5.67¢
0 131.33%® 13.33¢ 4.000¢ 30.80%¢ 3.00¢¢ 5.76%4
bugla Yo 11500 18.00°  6.00%  32.97% 500 6.45%
20 g Kg'! Mycorrhiza
2 I p5Sule ¥ . .
. 110.66 16.00 6.66 33.63% 5.00* 7.00*
40 g Kg'! Mycorrhiza
Nitrozist o jg s 127.66 13.33¢ 4,664 31.15%4 3.43¢ 5.98b¢
0 128.00" 15.33° 4.00%de 32.702b¢ 3.40¢ 5.67¢
bugla Yo 129.33%  11.00°  4.00% 29389 423 5.94b¢
20 g Kg'! Mycorrhiza
4 25950 ¥ d d d bed
) 136.00° 11.66 3.334 27.84 2.60° 5.86"
40 g Kg'' Mycorrhiza
NitrozZist caws js s 124.33¢ 8.00° 4,00 30.11bd 2.00" 5.194

+ Means with different letters, are significantly different (P<0.01) based on Least Significant Difference (LSD) test.
il o sine S LIS/ Jlos lavs L3 LSD g3l ubaly Sglite slacs > (sl sbacnSibes T

M 1S5 U5 Solshise S Sy (B g st 085 9 5lzen Sy ST Jgax
Table 3. The interaction effect of biochar and biofertilizer on some morphological parameters of Narcissus tazetta
var. Shahla

Nzem sy 955 S gl aly, Jsb &g el
Biochar (%) Biofertilizer Leaf area (cm?) Lengh of root (cm) Height of plant (cm)
0 556.7° 7.66¢ 10.00°
Bsle T 1108.9¢ 1433 20,16
20 g Kg! Mycorrhiza
0 1555k £
il . 1244 3¢ 13.66° 17.33¢
40 g Kg'' Mycorrhiza
Nitrozist <o 59,5 1249.9¢ 11.83% 18.50°d
0 1253.0¢ 12.83b 20.66°
sl ¥ 1211.1¢ 15 24.00%¢
20 g Kg! Mycorrhiza
2 s y55sko £+
T ) 3709.4% 17.33 30.00°
40 g Kg'' Mycorrhiza
Nitrozist o 9,50 725.6% 14.33% 13.834¢
0 841.1¢de 9.33¢ 18.66°
Bogle T 3152.8° 13.16" 26.00°
20 g Kg! Mycorrhiza
4 I )55ske £+
el . 1011.1¢4 12.33% 21.16°4
40 g Kg'! Mycorrhiza
Nitrozist o ;9,00 809.4¢de 14 19.16°4

+ Means with different letters, are significantly different (P<0.05) based on Least Significant Difference (LSD) test.
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Fig.1.The interaction effect of biochar and biofertilizer on leaf fresh (a) and dry (b) weights of Narcissus tazetta

var. Shahla. Means followed by different letters indicate significant differences by Least Significant
Difference (LSD) test at 5% of probability.

clite slacd > b slacSile et S5 5 S p (0) S 5 () 5 (s » i) 055 5 lrsm iSeny SI-) S
D LSD (5051 70 Jlaz>! mhacs 5o (g Lol BN simaylis

Yoo


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

OHEan 5 (g

S5 gba Judg,ls

a5 6ok a4 wisly ilidl el 4 cod 1) JS sb @ 35 (e (gilo sixe jebay dall 4 Cos bjles den
(F Jpaz) 4 Jool a8l ol 55 (o5 13 o5 skea VBV 5 410 /0 ) 54 5 JS 50 b IS om0
8 a S b Jol> 1 jeSole 0 S5kS 0 0 8 Fe gl a0y ¥ (oS 5 Lo )0 55 JS 9ba b5 e o it
el 415,00 7,8 cdale mol8l L as ol lid bease s (F Jga) 09 aalis (ol ol 50 byl i o)lee des jo
2l W9, cpl (w2)d F) g (VL cdale o Lozl (2l JS 9 b a Jd9)lS (e jlrgm wops VL cuS 5 50 5
Cols (gogro wigy IS gb @ Ju8g A 5o Ll a e clale Sl as ol ylis o oy orizead (F Jga2) 09
(F Jga2) S8l alifl S g ba J8s )15 (liee 55 Comajo i (Foms 095 b oS 5 50 Jlargm cdale BIBIL (Y Jg02)
R

Sord o Ll el 205 Sy s i Olarsm 2o )0 VL a5 50 5 @l 4 i) slaogs il 2l L
Jlosd 59 (ao )3 VIFY) o (lie (n yidin aS 5 5k (F Jouz) olo ylas aol38l QT Ol Jlzgm 2o Y L (oS5
=5 5 sles 50 (a0)3 < IVE) o e o 1aS g del Cewdds 1 ,9S0le )8 o S9kS 10 05 T g Jlzgm ao 0 ¥ (S 5
5 S e e e €l L 2l (F Jpaz) 0 ol Ty 5Sale ¢SS 1005 B g g ao o ¥
(F Jouz) il yals

oS5 S5 S el 5w Glgizme 5 SoSede i o Sy (B op ) 085 9 lrem Seny ST o
."w"

Table 4. The interaction effect of biochar and biofertilizer on some physiological parameters and sodium and
potassium leaf content of Narcissus tazetta var. Shahla

s 3 955 a Jds)ls Chlb 385 85 dedesls ey Na (%) oo
Biochar Biofertilizer Chl a (mg/g) (mg/g) Total Chl (mg/g) K (%)
(%)
0 1.01¢ 0.50¢ 1.51¢ 1.24¢ 2.17%¢
sl T 1.59q¢ 0.62b 1,99« 180 234
20 g Kg! Mycorrhiza
0 s ys5ske ¥+ .
ST i 1.80%° 0.85% 2.81% 1.932b¢ 1.33¢f
40 g Kg'! Mycorrhiza
Nitrozist ces 59,05 1.33¢ 0.60b 1.93¢% 1.768%¢ 0.982h
0 1.02¢ 0.51¢¢ 1.56° 1.33% 1.74¢
busla T 1.90% 0.86% 2.721be 1450 .85
20 g Kg! Mycorrhiza
2 bosfla ¥ . 2.11° 1.00* 3.11° 2.16* 0.74%
40 g Kg'! Mycorrhiza
NItrozZist cows ;s s 1.40b¢d 0.62b 2.02¢de 1.518b¢ 2.19%
0 1.45b¢d 0.62b 2.08b 1.9080¢ 1.48%f
I LY A
s ) 1.818b¢ 0.81% 2.66% 1.26¢ 1.07%h
20 g Kg'Mycorrhiza
4 [RRIAN S
FI , 1.728¢ 0.76% 2.454 2.06% 2.64°
40 g Kg'Mycorrhiza
NItrOZiSt cawy 55,2 1,901 0.86% 2.820 1510 23]

+ Means with different letter, are significantly different (p<0.01) based on Least Significant Difference (LSD) test.
il e ls me B slyls wo s V et o ;0 LSD 03T Lully cigliie g, (g1l glogSilee T

229 2l 15,05k 7,8 e (lBI L (F Joaz) adsls Jiolibl 1y Sy el ol vals 4 o b jlesd aon
J592) 091 (alS sl Wiy jlargm oy T L cuS 5 jo Ll el (200381 50 S sl (e c)lagm a0 0 Y b oS 5

v.§


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

e (10055 P 5 () (S JES 00,5

YNE) bty lyen ot AF J32) Sl Gl 5 iy ol sl 150 Jrgms CBIE (2031 ysban (F
(F Jsaz) o2 valls 5l iy TVF a5 al Jolo 1 joSile 0,55kS 50 0,5 e g 5lagm a0 )0 ¥V (oS 5 slesd )0 (oo
-

oS i) ity oo o8 e conima IS 4Bl 15 IS 5 (35 5 lasd (S yae e g sl sSp (s
osSole B o5 Frog)lrgm 2o, ¥V (S 5 e )0 oS cnl Ol (i &5 0l (adiie olS S22 5 5 (335
S g liee Gy ol ol i sgeed (V) o )Sen 5 Karimi glaaidl b loazs ol o Jool> o555 5o
aisly Lis (FA) Wu g Xie ¢ pizran 05,5 55,158 15,650k 7,8 ¢ jlrgm do 0 ¥V oS 5 j0 1, oS Sis (59 9 £l
Job g was oal8 56 o)1y sals lals 51 5545 39, 9o Funneliformis mosseae )3 L oo ijale Jorw olals oS
L oood Hlod GlalS o gl o yiaS Leucojum aestivum oz gw oS o g 5 ¥sb g, aw ool J5 jee
Sonpe b il o JT slooasS Mol 5l oolaiwl awl cussas Azotobacter |5 ;5 3k (yjs Oy yias 9 Pseudomonas
slge 0geS Lyl i o oldé sleyate Cdx (I8l Guien g olS 8 Sl 5 0l Ssue i ge oLS Wb Lase Layl ol
olS sod; sla Sy Cedlys Jlarsm 5 (s oS Dlojer Siale a5 ols L gk (nl leazs st alie
el Gl o ams (ioli8l g loloe jeb 4 bl 4 cond 1) Ay, Job g olS gl | (5 e (i (39 wiile
el Wlg co 213 Olge Ll 5l 88 S jo euiS PNl S laie 4 Jlagn a5 sl soly Ll bbaslllas Sy
laudss gl paie Hl 5l 188 S 4 jlagn 59938 (V5 F) 0gd canlie 0, Slae 4 olws g olS wlsy S o0
] 00 (YYI) @L«f 0093 Sy 9 (Yl’) oLtf J.u) 9 ).u.u}».ﬁ uﬂ.)l)ﬁ‘ g0

00S Fiwgid mhaw ol 355 ol o5lail ax e g ail e olS a, (gl Fiwsid haw 00l s Sy laws ola]
oS sl o Sy S s Gl 055 o0 g5y sl el e 5 LS e 03 crge Saled o 5 Whise SIS
.xuﬁ&wy&élﬁj)lmng&a&lplI)a?}wcmg&y@nglwmljsujgopf
oo ade il ol glady ) pag (8 5S @ bgy e wilgh oo bojlend cpl 50 i e w4 oaw; BYs 5 LS
Tabatabaei aallas S ;o .ail o) lp caslin los g (28 0 miwis ain b olS o) ley cpl Slgsren wilgs oo
u.u»Sﬁ)»..\.: () 095 )‘ oolazw! Al 5o L.:jl S)a 6!4“" ua.?-Lw ))OLM O s as .).:o)f U"’)‘)f £ u‘)&@ 9
Q) wisls ioldl 1) Sy mhas (g lolins jobbay cwg) sloosS 3.5 Leucojum aestivum o g olS j0 0l Jol>
aS (5 5ba ol Sféhmd@) olS o, db‘;kﬁ)owﬁ)kwgﬂcﬂéﬁob olas aslllas ol slaazs
05l il 1alS 5 ST 10,5 Sl 50 et 4 bgy e Consl Se 1alS (pl o ol ol as o Vo cdale o
(FV) sl b st

Sz B (Y 5 F7) ail oo (LS o, Slee g 0l 5 15,500 slog,B cuie 13U Kl do ioghy 5l (o)l sloas
90 g ML) Mlo )».)L) ‘leoo; )l)S).) ‘Su.u.)).o.ﬁ 4.]4:‘) Lbu—‘ L) as uLﬁLj )‘ Lg)L""“*) ‘5“.)5) J.u) xr M‘yso lﬁ)%u
K2 sl o by OlalS gy ad; 2 1)s5le 53U 0500 50 (SSUsT (gla)lS g Lo (Y 5 YF) wisdh o]y S5t
LS 4y by e S15 5l by 5 5amd o355 a5le (I sl yate Sl 1 9Sle S denslSa 2] (e
b.)‘u\.c é‘yo D (g HO oL:f PR ué.’> L_,’_J..\s J»ol.».c u;‘ as @LA) u\.:Lo) u..\:> ‘) ).ﬂ.wjf) 05,4‘).».: L:L.\.c »)‘9,4 '\)‘9"64
S39198 )90 S 9 (2O ladda; (S jlesliinl b adlys o T jsSole slag )8 b oo (20l i g oad S o
(V) o ol |y ady ) 5 olié Slge g alold caiy ) i pdaw iol33l g ol ay

B Load Siable Legiilyd el wssls olas a5 (YF) ], Kea 3 Khandan Mirkohi glaazdl b Jol> sloasx.s
Soba 13,60k sz B L Siale 09 gunen wiiiils wald HlalS b auslie 10 (g tiinn 0095y ) adgi 5 0l 5650
3398 JS yhad g olasxs coaims I8 Al slaws g Jsb Jolis cauas 5 aBle sl Shg g ol ], a8 L g, olass (g loliss
Slaws iliasls 0,0 ol wigy gLl oy piden 55 (YO) ol )Ken ¢ Mehdizadeh « oiwgyy jo ol Giulidl |y gy o U5 5

Y-y


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

OHEan 5 (g

S5 090 5o Ghbg b 50,5 ()55 Sl wo o ¥ jlens ol S g Al SiS g 5 (g el Hhad ()8 a3l
OB czge slran ) olinal 45wl (asie zliaul oLS (59) Gugeede az )3 T g Ve glales (o 0nd adgs Jlrgn
gl ) wiilgi so sy S yme (slags Sl (FY) ol las S (g talidl il a5 Sl 0 b (T 5 g 5 oS el
3 S o315 s 1S o S 45 (6 Sl ganl3 tal3 dapsSyiss <l 11, oy Ul 5 oLS
555 S ysbar (V) s Gl T jlen Jelse 4 Sats Sunglie (35501 5 liglons bolse 51 S sl (lalS
Sl alled Gl oS 5 ol 55 Spste o35l 5 3,50 (slbpmic i 2 35 e (535 51 L il e
(VF) 098 oS )5 (g o Shos g ails 3 Shos (iul3dl Ccly olS 08 ;5 50 (LS slagyge 98 Sdgi 9 51593,

VO 50 GlBIL Ll Jols g LS 10 5 YO 0057 L (ile ;o S ()55 yiin o5 Cewl 0l (318
ol deds gl sl Lly oo (313 nl b ol gy sloamss o5 (FY) il (el (o Shos LS o (5
Norssr o Coud 00 IS disgad plgie 2l A ol 5 S 5 5S4y S e 5 s |, alS
P95 (PN Eel 039555 4 ()5 S )3 Pl g dms (oo ki 1) ST (0950 Camex 5 (9 4 ()5 Sand
3l aboe Gl ade) 5 Jlzsn o ol Qi i) ity (el bame jo s lade (1L L(VA) S5 o
Ao Jlaisl o S5 5 Gl 08 8 e 0 Shae 8IS el 5 3550 alb oS (sl ol S30aS A5 atee; ol
g (YA) o Se2 g Nabaei gloams b Jolo> sladscs ail oo ol 50 (g3lopniisn Cusli g (g, de a5l
oole o Sloe (o yiion b S (59 Ll coge Bpae pas b dslio 1o g 5l coliiwl a5 wis S 3,155 oyl o
(99 0 ool o555 (o 055 b jale s 0 55 Log) S5

as05ele o35k 50 0,5 Fe g )lrgm do )0 ¥ (oS 55 Jled 5o 55 S 9b @ Judg) IS jlade oyt doazes ool 5
lordiian ) 68 e (it | (o gt 05 aald GlalS 50 o (liee 850 ded ;0 ol 4 &S 0 Jol>
ol Ceodls b onituane alayl ) oLS 8o IS (glgiome i8S o ) g allu |y 055 5L 0,50 3 Slge oS o] b aS il
Sl il 152,550 ol S ol a5 Sihogth S (e 0 5l Jelge 1 Sy by IS slyine
(s1o358 51 Ll ool (TA) 555 oL ;5 b IS ol il crge (3 5 piwie e glo i o
I ol g 305 (F) s anlls &y Copm oo 5 Sy Jub IS a5l al3l g WA 5 35Sl
) oS 5o (Shjew paxll azis )0 5 olS o glalaxde JB8 jsboas 1) (45900 cllil (LS ails 5 @iy dtwgy oS 5
AVY)) ols olsal

o9 I ysole 2,8 S o 5 6kS 10 0 5 Fr g g do 0 ¥V oS 5 sl oslanal aS ol lis (ol aslllas slaass
3 (V8) o) )Kan g Karimi  gloazs b ezl cpl ol olidl ) sl Gdo g oS 1) Sy mos ol (5,10 e
Lol ol G311, o ey s st 3 DysSale )5 S 5 45 sinls (L laT cadls Jlins Jlge pmd o5
oolazl aS” wisls Las (OY) o)), en g Ziael o iy ;0 030, i )18 15 560 ke g jlamgu 15 oS 5 o 1y ilidl o iy
OPRC-122 al5 )0 1) maos Gliee ondls flo oo A (595 50 T2 9500 @88 0 9k )0 0,5 Y0 510 3
el Glgee olS diy ) )0 a3l a5 L 15,6500 slog B ans rals g blins jsbay vald 4 cos Sledl 355
lases cpl (FF) Wgds o yoi dayl s 1o olS Jomx iol38l Cmgo oy )l 51 g 0l olS Slse slaplasl 4y )] 0g,9 2als
Sod Jlade oy eS Leucojum aestivum oz g olS )8 .l gunod 35 g1 ve S5 55, (V) o) e2 5 Jolon (5,155 L
() 0 ol g S yo 5 8 e o ol 0ds e op iias g Glomuss mosseae b oo jlos lals o

SalS Cge o ao )0 V b aslie o jlgn do,0 ¥ o 15 a8 wsls ylias (YO) e g Mehdizadeh __iagsy jo
S g gl Jole slaog 5 Lawg maos G55l Qi ks 45 0l bl o) 50 S 3 el 5 maoe 5 e
2 0938 (1) 098 o0 a5l i sl Al 4 az i b s )00 S 4 ABboe s Gie )b )l i
OiblS g dzil (0 g A5 Ll 093 A K U Oyge 4 5o KT aile beslS ple cwl (See Na© Qe
g ool Sals oS g i glp |y ol sealid (S i Sl b s il 905 w4 ey S
Pl Sgap oS (g0 Sla S 9 3L el oS 0 s (Fgr Cogemns oS p )3 mades ChlE L85 L e

YoA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

e (10055 P 5 () (S JES 00,5

SIS RPN 4 e wiilgs oo 0by (ol gsla 8l S 4 bl g I 6yl & Cenl 03ls (LS b o
3 yaie opl Qe g cdale ol caw g 08 el olS (Gl | el wile olde o paie (g lus g il oLS

o Les il o bl 51 OPY 5 1)) ans 2aliil | alS il pely clali Wlg o g 3,5 (Y 5 VF) 953 oLS
e 5 Bl 5 oS aun ST U5 & (Na®, K, M@, Ca? ) s 15,515 JUitil e «)los ols3 ol b Jsbo

Oliee G2l s S 4y g (99381 ol (aseidie idgh (pl 0 &5 jsbled Cde (ron 4 .(00) 05d 0 lzsm @
Al olS 50 39250y

S5 i
g QU253 2 Sl Sl ossl Cawsty g Guizmed g (s Sl80gS 0057 45 ks s gl cnl slaatdly
90 Oloyed 0 )5 doaml (bl p Sy (W55 5 Sjglen b 5 (a8 (sad) lagatle p (s)lole 5 Coe S
Wlo a8 o J5 5 0jg «J5 Slasi (5 pee o g Gl 4 i il yoSile g8 S S0kS 0 05 ¥ g g wo s
Gl 55 g Sy eely cale 5 JS 9 b @ Ldg)lS ol Sz 5 5 059 olS el Job oS mha oains S
s o) Sype 5o 0wl dalh (rizres g bajled (nl lize 35 4 S S o CdilE 5 aWS'L 5, olass

Ol azgi BB S5 aisls (LA gy 3)50 o Ty 4ed 2 ol sie 5 Sute bl 5 e @ (S slaosS s

Lol 350 5o sl 53U s 055 5 Jlzge woyd T oS5 lojlod candllas 5,50 (Sl (S yida o o5 ool
Sluls 5l Jols lrgn 5l oolatwl il o JI olge 35S o ,5i5 slaSE jin Sl @ axg b ol olas

D9 oo dmogi (65,5liS sl Jpame o Slos g (yleail) doups sl sy lodsS 35 5 (55 ,3liS sla Jgaze

References &b

1. Abdipour, M., M. Hosseinifarahi and S. Najafian. 2019. Effects of Humic Acid and Cow Manure Biochar
(CMB) in Culture Medium on Growth and Mineral Concentrations of Basil Plant. Int. J. Hort. Sci. Technol.
6(1): 27-38. doi: 10.22059/ijhst.2019.279022.287

2. Ahmad, N. 2015. Soil water management systems for a drier Caribbean. CARDI Review, 16: 34-53.

3. Akhtar, S.S., Andersen, M.N., Liu, F., 2015. Biochar mitigates salinity stress in potato. J. Agron. Crop Sci. 5:
368-378.

4. Ali, A., T. Mehmood., R. Hussain., M. Bashir., S. Raza., U.D. Najam and A. Ahmad. 2013. Investigation of
biofertilizers influence on vegetative growth, flower qualoty, bulb yield and nutrient uptake in gladiolous
(Gladiolus grandiflorous L.). Int. J. Plant, Anim. Environ. Sci. 4: 94-99.

5. Arnon, D.I. 1949. Copper enzymes in isolated chloroplast polyphenoloxidase in Beta vulgaris. Plant Physiol.
24: 1- 15.

6. Asai, H., B.K. Samson., H.M. Stephan., K. Songyikhangsuthor., K. Homma., Y. Kiyono., Y. Inoue., T.
Shiraiwa and T. Horie. 2009. Biochar amendment techniques for upland rice production in Northern Laos. 1.
Soil physical properties, leaf SPAD and grain yield. Field. Crops. Res. 111: 81-84.

7. Asrar, A. A., G. M. Abdel-Fattah., K. Elhindi and E. M. Abdel-Salam. 2014. The impact of arbuscular
mychorrhizal fungi in improving growth, flower yield and tolerance of kalanchoe (Kalanchoe blossfeldiana
Poelin) plants grown in NaCl-stress. J. Food Agric. Environ. 12: 105-112.

8. Baker, N. 2006. Nitrogen uptake characteristics of corn roots at low N concentration as influenced by plant
age. Agron J. 132: 17-19.

9. Bakian, M., M. Hassanpour Asil., M. Farhangi and A. Sahraroo. 2020. Study of the response of Leucojum
aestivum 1. bulbs collected from different regions to organic and biological fertilizers under field conditions.
J. Med. plant By-product. 1-12. doi: 10.22092/jmpb.2020.127354.1132

10. Bashan, Y., G. Holguin and L. de-Bashan. 2004. Azospirillum-plant relationships: physiological, molecular,
agricultural and environmental advances. Can. J Microb. 50: 521-577.

Y-q


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

e 5 59

Biederman L.A and W.S. Harpole. 2013. Biochar and its effects on plant productivity and nutrient cycling: a
meta-analysis. Glob. Change Biol. Bioenergy. 5(2): 202-214.

Bohlouli, M., M. Dehestani-Ardakani., M. Shirmardi and J. Razmjoo. 2019. Effect of organic and biological
fertilizers on some growth characteristics of evening primrose (Oenothera biennis L.) under salinity
conditions. Environ. Stress Crop Sci. 12(1): 263-280. doi: 10.22077/escs.2018.1211.1248. (In Persian)
Bostick, W.M.N., V.B. Bado., A. Bationo., C.T. Solar., G. Hoogenboom and J.W. Jones. 2007. Soil carbon
dynamics and crop residue yields of cropping systems in the Northern Guinea Savanna of Burkina Faso. Soil
Tillage. Res. 93: 138-151.

Chan K.Y ., L.Van Zwieten., I. Meszaros., A. Downie and S. Joseph. 2007. Agronomic values of green waste
biochar as a soil amendment. Aust. J. Soil Res. 45(8): 629-634.

Christopher, J., D. Atkinson — Jean and A. Fitzgerald Neil. 2010. Potential mechanisms for achieving
agricultural benefits from biochar application to temperate soils: a review. Plant Soil. 337: 1-18.

De, L.C. and K.R. Dhiman. 2001. Effect of leaf manures, potassium and GA3 on growth, flowering and
longevity of tuberose. J. Ornam. Hort. 4(1): 50-52.

Emami, A. 1996. Methods of plant analysis. J. Agric. Res. Educ. Ext. organ. 1(982): 28-58. (In Persian)
Farrokhvand, 1., S. Reezi., R. Barzegar and M. Fattahi. 2020. Effect of symbiosis of several mycorrhiza
arbuscular fungi species on some quality and physiological indices of potted lisianthus flower (Eustoma
grandiflorum ‘Matador Blue’). Iranian J. Hortic. Sci. 50(4): 815-824. doi: 10.22059/ijhs.2018.262350.1481.
(In Persian)

Galinato, S.P., J.JK. Yoder, D. Granatstein. 2011. The economic value of biochar in crop production and
carbon sequestration. Energy Policy. 39(10): 6344—6350.

Gaskin, J.W., C. Steiner., K. Harris., K.C. Das and B. Bibens. 2008. Effect of low-temperature pyrolysis
conditions on biochar for agricultural use. Transac. Ame Soc Agric Biol Engeen. 51(6): 2061-2069.
Gebremedhin, G.H., 1.B. Haileselassie., D. Berhe and T. Belay. 2015. Effect of biochar on yield and yield
components of wheat and postharvest soil properties in Tigray, Ethiopia. J. Ferti. Pest. 6(2): 1-4.

Ghasemi Ghahsareh, M and M. Kafi. 2008. Scientific and practical floriculture. First volume. Golben press.
Pp 335. (In Persian)

Gul, B., Z. Abideen., R. Ansari and M.A. Khan. 2013. Halophytic biofuels revisited. Biofuels. 4: 575-577.
James, B., D. Rodel., U. Lorettu., E. Reynaldo and H. Tariq. 2008. Effect of vesicular arbuscular mycorrhiza
(VAM) fungi inoculation on coppicing ability and drought resistance of Senna spectabilis. Pak. J. Bot. 40(5):
2217-2224.

Kanimozhi, K and A. Panneerselvam. 2010. Studies on isolation and nitrogen fixation ability of Azospirillum
spp. isolated from Thanjavur district. Der. Chemica. Sinica. 1: 138-145.

Karimi, E., M. Shirmardi., M. Dehestani Ardakani., M. Karimi and J. Gholamnezhad. 2020. Effect of Biochar
and Mycorrhizal Fungi on the Growth Characteristics and Nutrition of Calendula (Calendula Officinalis L.).
Appl. Soil Res. 8(2): 112-128. (In Persian)

Karimzadeh- Asl, K and A. Baghbani Arani. 2019. Effect of different irrigation regimes and bio-fertilizers
on grain yield, essential oil content, some physiologic traits and uptake of nutrient status in cumin (Cuminum
cyminum L.). Environ. Stress Crop Sci. 12(3): 817-830. doi: 10.22077/escs.2019.1565.1352. (In Persian)
Kaya, C., M. Ashraf., O. Sonmez., S. Aydemir., A. L. Tuna and M. A. Cullu. 2009. The influence of
arbuscular mycorrhizal colonization on key growth parameters and fruit yield of pepper plants grown at high
salinity. Sci Hort. 12: 11-6.

29.Khandan Mirkohi, A., M. Sheikh Asadi., M. Taheri., M. Babalar. 2015. The effects of arbuscular mycorrhizal

fungi and different phosphorus levels on some growth aspects of Lisianthus. J. Soil Plant Inter. 6 (2) :57-68.
(In Persian)

Y-


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

30.

31

32.

33.

34.

35.

36.

37.

38.

et (10055 P 5 (lrg) (i JES 00,15

Koirala, U and S. Jha. 2013. Macrophytes of the lowland wetlands in Morang district. Nepalese J. Biosci. 1:
131-139.

Li, X.F., X.H. Shao., X.J. Deng., Y. Wang., X.P. Zhang., L.Y. Jia and L. Xu. 2012. Necessity of high
temperature for the dormancy release of Narcissus tazetta var. chinensis. J. Plant Physil. 169: 14. 1340-1347.
Liu, T., B. Liu., W. Zhang. 2014. Nutrients and heavy metals in Biochar biochar produced by sewage sludge
pyrolysis: It’s application in soil amendment. Pol. J. Environ. Stud. 23(1): 271-275.

Major, J., C. Steiner., A. Downie and J. Lehmann. 2009. Biochar effects on nutrient leaching. Chapter 15. In:
Lehmann, J., Joseph, S. (eds.), Biochar for Environmental Management Science and Technology. Earthscan,
London. pp 271-287.

Mansouri, H., A. Ahmadi and Rouhani, N. 2008. Response of mycorrhizal and non-mycorrhizal bean plants
to salinity stress. IR. J. Biol. 1: 80-88. (In Persian)

Mehdizadeh, L., M. Moghaddam and A. Lakzian. 2019. Effect of biochar on growth characteristics and
sodium to potassium ratio of summer savory (Satureja hortensis L.) under NaCl stress. Environ. Stress Crop
Sci.12(2): 595-606. doi: 10.22077/escs.2019.1419.1308. (In Persian)

Moradgholi, A., H. Mobasser., H. Ganjali., H. Fanai and A.Mehraban. 2020. The effect of interaction of
chemical and biological fertilizers in different moisture regimes on the morphophysiological and grain yield
of wheat. Environ. Stress Crop Sci.13(3): 871-887. doi: 10.22077/escs.2020.2215.1557. (In Persian)
Mousavi, S., A. Tatari., V. Mehnatkesh and F. Haghighi. 2010. Response of vegetative growth of young
seedlings of five almond cultivars to drought stress. J. Seedling Seed Breed. 25 (1): 567-551. (In Persian)
Nabaei, S., M. Hassandokht., V. Abdossi and M. Ardakani. 2020. Effects of biochar application under organic
and chemical nutrition on yield, some morpho-physiological and nutritional traits of tomato cv. Ismir
(Solanum  Ilycopersicum Mill cv. Izmir). Iranian J. Hortic. Sci. 51(1): 177-188. doi:
10.22059/ijhs.2020.286003.1686. (In Persian)

39.Nakhaei, F., A. Khalighi., M. A. Naseri and P. Abroumand. 2010. Investigation of chemical compounds in the

40.

41.

42.

43.

44,

45.

46.

47.

48.

essential oil of Narcissus tazetta L. in field and habitat conditions in South Khorasan. Hortic. Sci. 22 (2):
131-123. https://doi.org/10.22067/jhorts4.v1387i2.1090. (In Persian)
Piccolo, A., G. Pietramellara and J.S.C. Mbagwu. 1996. Effects of coal derived humic substances on water

retention and structural stability of Mediterranean soils. Soil Use Manag. 12: 209- 213.

Rajabi, H. 2014. Effect of pistachio residues, sewage black sludge and chemical fertilizer on bio-supply and
uptake of nitrogen and phosphorus in spinach. MSc. Thesis. Shiraz university. 195 pp. (In Persian)

Rab, A., M.R. Khan., S.U. Haq., S. Zahid., M. Asim., M.Z. Afridi., M. Arif and F. Munsif. 2016. Impact of
biochar on mungbean yield and yield components. Pure Appl. Biol. 5(3): 632-640.

Ryan N.A., T. Deliopoulos., P. Jones and P.P. Haydock. 2003. Effects of mixed-isolate mycorrhizal
inoculums on the potato- potato cyst nematode interaction, Ann. Appl. Biol. 143: 111-119.

Smith, S.E and D.J. Read. 2008. Mycorrhizal symbiosis. 3rd edit, London Academic Press, 787p.

Smith, E.E., E. Facelli., S. Pope and F.A. Smith. 2010. Plant performance in stressful environments.
Interpreting new and established knowledge of the roles of arbuscular mycorrhizas. Plant Soil. 326: 3- 20.
Tabatabaei, S., M. Jahan and K. Hajmohammadnia Ghalibaf. 2020. The Effect of biological and nitrogen
chemical fertilizers on yield and yield component of bean (Phaseolus vulgaris L.) under water stress
conditions. Environ. Stress Crop Sci. 13(1). 145-154. doi: 10.22077/escs.2019.1807.1434. (In Persian)
Talaei, G and M. Amini Dehaghi. 2015. Effects of bio and chemical fertilizers on yield and yield components
of cumin (Cuminum cyminum L.). Iranian J. Medic. Aromatic Plant Res. 30(6): 932-942. doi:
10.22092/ijmapr.2015.11928. (In Persian)

van Dort, H.M., P.P. Jagers., R. Heide and A.J. van der Weerdt. 1993. Narcissus trevithian and Narcissus
geranium: analysis and synthesis of compounds. J. Agric. Food Chem. 41: 11. 2063-2075.

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

49.

50.

S1.

52.

OHEan 5 (g

Xie, M. M and Q. S. Wu. 2018. Arbuscular mycorrhizal fungi regulate flowering of Hyacinths orientalis L.
Anna marie. Emir. J. Food Agric. 144-149.

Yuan, J.H., R.K. Xu and H. Zhang. 2011. The forms of alkalis in the biochar produced from crop residues at
different temperatures. Bioresour Technol. 102(3): 3488-3497.

Zhang, F and Y. Zuo. 2011. Soil and crop management strategies to prevent iron deficiency in crops. J. Plant
Soil. 339: 83-93.

Ziaei, Z., M. Dehestani Ardakani., M. Shirmardi and M H. Azimi. 2020. Effect of mycorrhizal fungi on some
morphophisiological charachteristics of three genotypes of German iris (Iris germanica) under salt stress. J.
Plant Proc. Func. 9 (38) :397-414. (In Persian)

YVY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.9.2
http://journal-irshs.ir/article-1-508-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

Iranian Journal of Horticultural Science and Technology 22 (2): 199- 212 (2021)
Research article

Effect of Biochar and Some Biologic Fertilizers on Flowering and
Morphophysiological Charachteristics of Narcissus tazetta L. var. Shahla

N. Khosravi, M. Dehestani-Ardakani’, M. Shirmardi, J. Gholamnezhad and F.
Naserinasab!

The aim of this study was to evaluate the potential effects of biological fertilizer (BF) and
biochar (BC) application on flowering and morphophysiological charachteristics of Narcissus.
A factorial experiment based on a completely randomized design was conducted inl2
treatments with three replications. The BC was applied by mixing dry soil at three levels (0, 2
and 4%w/w), whereas the BF was used at four levels (0, 20and 40 g Kg' mycorrhizal
fungi(MF) and Nitrozist biofertilizer). The MF was used in direct contact with the underside of
bulbs and bulbs were dipped in Nitrozist biofertilizer solution for 5 minutes. According to the
results the highest fresh weight of flower, number of flowers, flower diameter, flowering stem
diameter, height, leaf fresh weight, chlorophyll a, b and total leaf and potassium uptake were
obtained in the combined treatment of 2%biochar by 40 g Kg! MF. Generally, in the most of
studied traits, alone use of BF and BC improved the growth and flowering characteristics of
plant compared to the control. However, the best results were obtained in the combined
treatment of 2%BC and 40 g Kg! of MF, while by increasing the levels of BC and BF in
combination with 4%BC and BF the desiered results were not obtained.

Keywords: Bulb, Growth characteristics, Mycorrhizal fungi, Biologic fertilizer, Narcissus.
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