[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

IrSHS
Iranian Society for

Horticultural Science
ol 2 LAlEY pale amil

OF-)T-Y 5198 glo amio ¥ o)lod VY al> ol SLEl o528 5 pole aloxe
g allis

ST 39 9 AW 3w ) SO (B 9 g o ) JE 59 9,0
R IC R W W
How o8 9 S5 95999 30999 190
Effect of Biochar and Some Biologic Fertilizers on Flowering and
Morphophysiological Charachteristics of Narcissus tazetta L. var. Shahla

¥ s (5 g0l dnbold g 3155 eME IM> ¢ 3 yo gk oo F G501 Slwdd 1 po (59 s S 5

° .

Sl 3390)90 SO SR 9 (B 2 Glarse) (s JI8) 9 (S s180s5 Jonily (L)) il gl 5l Saa
s s 55 g 4 ool 5 A i VY b oLt SIS o 3 55516 & 5my el 35y (o5 5 IS
S oSS 59 T sSole B o B 5 ¥ o) s 058 o oz 5 0 bsbie ST b (g 2y ¥ 5T i)
Sy98b5e 5 sw (np) ahaw L 1 jsSole 2B peiituns (wlod & g0 (S o (St j055 55259 O Joloee 3,15
J5 olasi (I8 5 59 o yidn a5 ol Las Waasel ol oolaiinl 48,80 O Goedy (o jg i (S 3055 Jolore [0 Laggu
s 2oy ¥ enS 5 jlesd 50 by @iz 9 S S sba 815 (S 5 (59 g censaals dBl jlad S lad
5 3095 3l esliial alllae 8590 sla Fhg yiden )3 (IS Hobas ad Jol> 5 )sSole g B pS6kS o 0 5 F- Liolyen
22y0 V(oS5 jlesd 5o loazml 0 e Lol sl 4y S ol (20lS 5 0l la g dgute 4 e 24 Jlagn
=25 5 Selesd 50 (e 3355 5 )lzrgm aba SialB b aS Il 50 el st 15 )50 Le g )8 S 5LS 50 05 ¥ g lzse
ol Cawddy pgllas gldass s GloosS ol den 5 Jlagn sy ¥
(oS P sy 355 A sl g8 e sad) Gl (S s islS el
LPRY-TY
GraisS a5 il g9yl g s HLS p S 31 SO g Amaryllidaceae o, 5l Narcissus tazetta) 5 5 J5
»LS Narcissus tazetta L. cv. Shahla) i (w5 5 S oo o)y (6 pmune,S bl 15 a0 oo ol ju jo ] cilises
oS 5 S yhac (YY) 0gi o ool JIAIS 5 slamel (S p asls J5 loze a4 o 5 a8 el dlwass N
ol (55 SIS e 3 S 8l g 053 55 U5 (T el o j55 (sl il o (VL 5 51 5
15 el J il o 555 ol ) silhign 555 cainld i) Sls SasISIT (slaes 5 (2l e
a5, 5 Sl 5 olesS ol s ol o Jlod Jlad sy olal cilies lolie 43 5 canl (sl
S o9 LB abl o o] (5595 0598 Jsb yo cemlinl 385 (5 olalS adg ;0 lags)lsds o Pt 5l (o
2] 5908 51 3l st T Ky eSS olT glaliy S g S Sl Cylon ogs YU e 4y ol sblie i

QAN N sy g b QUAF il o gl -)
wole Sla glach) (5o )l olRiils ande mlio 5 (53,5l 0aSzils SLEL psle 09,5 o Lokiwl ¢ jluzils o)l pwliss IS (ggomiils i sy =Y
Ol ooyl alS cwlid s)lem 135S 5 (Olpl (58l gnio g 25, lalS ouSings,
(mdehestani@ardakan.ac.ir) : g xS oy ¢ Jgtms odin g5
Chlorosis -¥


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

OHEan 5 (g

Slzdl als 5l eolaiwl olS al; g 4dss Sg lp (O)) wws o malS 1) Gl sl Jgame o Sles g 958 0
wolall gloavr 5l S o Shy » Cute lagl (Al » 9Pl () glassS sl 4 L (99,
3 A 2Bl b slasgS ln allae 5 clio (230l S Wlgiee g Sl 10555 Snhe sloizl g (arecans
Sigogo saamms aelusls Lolse & S o Jos alifl o oS (Slapdis Ll 9500 U ST slo fyalaily, (1)
alay hls saisl HlalS soys Ar 5l o Aty b oS 00 ) laogS glgil 1 (S 35Sl slag B (YO)
3 o al8 T il o Sl 3 ,550ke (slo B AFD) aindsa Sl ST 45 i & 5 ALbgn (S
Olbjee JaLS o Sloe g gad ) St o (0508 5 (5595 (i) (s 2 9 (G lom Jolse) (Jm Sla a5 ol
S gl laads) Gijen &5 0 atie ctagh b (FF Y wel e b 65p0laS Glapiees o
Glomus intraradices, Glomus mosseae, ) 13,6l & )8 a8 daw 3| S 5 b (Eustoma grandiflorum ‘Matador Blue’)
g yd chale ol 5 g aze slan ol S el i) g s plal Sas 5 5059 RIB) g (Glomus howei
e 0 (S jek 45 W50,S (5158 (FY) Amini Dehaghi g Talaei < oiwgh ;0 .(VA) ol oS Sy 30 (59,0
Adg s A nSe i s 995 5 chew) Olawd 055 10 Sz ge e lselaily, b (Cuminum cyminum L.)
ot yd o ol 5 (il asla sl T a5 (g, w8y SRl el (Jld (s Slse 5 i) Sy slaggeen
5 pemolly ed (o8 s g9y iz el (S T slse e (s G055 b e 005 b5 Jlas Sl o 0l
S el ol i (VV) 28l Gl o sims s5b oS 50 13 S 5 By IS i comizas 5 ST 550
5 a5 Il 0 ils s 4y (lses b8 oo Gl g (2 olse il i) e S VoS TGl slog 8
JsdE alS jlars 45 ad (st laalllae ;0 (F) s aseiio JolS jsboay 2ty plalS (20lS la S5y 5 lag)]
sl a8l a4y ovie Azospirillum aisS Eonis 6 5Sh sol> somsy sloosS oS 5 b (Gladiolus grandiflorous L.)
as wiols las (FA) Wu g Xie  apgh ;0 (F) ol )] 5og5 a5 g algs 5 )5 cdigd Job g o amdS oo
olS 5l ssg5 Funneliformis mosseae z,8 b oo Jyale (Hyacinthus orientalis L. 'Anna Marie') Joww olS
092y 595 e O] U5 yee Jsbo g ainds (aalS 56 o5 walss
sladyparme GLli e slacile ol lodgicams g5 8 Ggamliisnn,S 5 a5 wal> o3le jo jl cenl Sjle g
Blie i el olrsmt $Sased SlosSis Lot 1) s3m Jolo oS Lot by slosilonsy 4o 5 el
G ) wes s 1) SB Jolowe 0y s 5 651050 (e s 2003585 Wl o0 1o i 0l g 35500 Slom] S
S1E) doe Gl B o (665 byl sl Sanged Slga 5| SIS olin (sl e 51 o ol o
00) Wb Lk S sl 5 35250 drio o5 e sloprte & 55,000 Ut iy Gialidl ST T e b b
AL olaay gy el )| ulidl ge Yoo o Ae 5 Fe (6500 pdaw 98 ;0 Jlagm a0 ¥ 0 )5 aS Conl oals ools ylis
(Satureja hortensis L.) il o), S 5 Sid g 5 (55 Omizeed g aBle i g 5 ()59 0,5 olaws @l jlad (o3
09> 655 coge Jlram g ) oSl eolawl 45T Wisgad lo (V) o, en g Bakian ¢ i b (YD) o8
Sz Oleyer 0,5 L Q) ad deyje oyl 4 o))l calisee blas 5l ool (5591aex Leucojum aestivum L. g gus oLS
sloyaie CLIE 5 oS S5 i Bl L Sy gl ol gl 5 8 bs,lS dysSale g6 5 Srse wop
Bl ili8l gl g Hebay vali 4y cos (Calendula officinalis L.) )l aiges olS ;0 ol g pudS oumsliy ;o
S oS 2l plail 3 1 (g9, cdale il yeSole )08 5 s wo)d Sz Gleren 5215 5 s o) Sz Lo (VF)
ciS e 4 (555 055 5 s «Sogud Sl (309381 L L(YF) old 21580 asy0 VA g VYTV lie b ol s calls
9 e 2o ¥ oS 5 lajlesd )0 )loliae jobay medS 5 el and (39 LS S Wl atie (lu ) oLS
del Cawddy Jlrgm a0 ¥ b ool [les LS o olie cpl cdale YL Bl ioli8l Sogup anl jid 10 0,5 Y/
Slie Gl g Segy s o0 Y mhaw (o s 00,5 A4 Ws S 5,155 (YA) o ,Ken ¢ Nabaei « ciwgh o (V)

Soil microorganisms -\


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

it (510085 P 5 (lra) (s JES 01

4 S " panil! 08 (K558 425 0gue 3 Shae g o )ludls SiS )9 Guizmen § S (595 5 e ke (0] ()39

o alie bl S 4o dﬂ Slgo 3guaS il g0 SiSdas g Sid 08l Slils ol T ooes Ceond aSLl @y 4z L

s5le) (53,585 (slaciadled 5 Jols Slalds 535 o 51 gl LIOEL 5 o15sliS 31 6l K0 Byl 5| el ol Lo

‘)‘1)5:'1['“ 6“’@‘5 sl ) 6L°°55 '>)'.’)15 )'“"" LSLQJL"‘ »° Qi‘ x QB}A‘ °9’“’L5° ;9” é‘?“’ j‘ LSM})‘ (‘:31';" u—‘-")

sy Ol Ghgh 5l Bas el S 1Sz 050 olierd sladsS lp milie (Rl Glsie 4 YeS)

5 s, slaShy » gl Seny 5 15yl )8 5 (e 095 @iey (LS50 e 3l Jolbs lrgn sla ]
Dy S 5 IS (Soisls s

gy g oMo

S5 LSS g 9 Fom) 095 diygale )8 lagm and
Ol G155 (Ll 5l iy (358 (a5l Jol> (SLlE 00l SiS diged Lo Jlade s ad sl

55 aiged o gt J5 4t sl w3 4 5L 9550 (s JU5 5l elStils (oulitS 1 olRialejl o 5 (s pslanz o3
Jols ol 1) beasges [I57 cpl (gl o ools 18 ugmdis a0 Fov gloo b (S xSl 0,65 9,0 (eS| o2 sl
oilacBly ()5S TG 0l (5055 055 S35 30 mad otz «05eST o Lalyd Slml sl G iy Sl 0 o db
Al el (gl Ll g odasy ka8 4 (T jlao b 5 098 e gl Slge 5ol sl )L (5)0 (izeed 5 0)55 0
(Y7) 4 00lol lzrgn el s (b Coles 50 5 0 (55255,0 JolS j5boay 5o ua S L b 055 y0 09h ool B 55
a5l Jled plasl Voo (S 5259800 ) 5l a5 2 50wl agd Sl by sty (sl <S50 Sl 550l )6
CS i 5 g S 095 S S9>9 Glomus etunicatum ¢ Glomus intraradices Glomus mosseae 4545
g (P g Il dlse 5 (155 0aiiS Lo slas L 5ol 355 ol b (55l 5 e plelS Glig 1S s
Ol e 55 o5 55 G G958 55 o S 30 55 55 sl g g 008 VT lies 4 O e g 0 (655l Cpre
bt (Qhajez bl Gl
18 o il GBS 55k o3Lel

g g o 5Ll I8 olKiils anb ailie g (55,9l 0aSiisls AldS 10 VYAA Jlo jo 00 Jlsl ,o gl ol
28,8 alosl VWAA oloype bl o Laggw coiS g wad bl 0,8 Yoo oo )85 (59 9 s il £ dg0 Jlad b ojlailen
B S QIS j2 0 a5 plonl S5 A b olas LlS jsbay gyl B o eSO jeo 4 Al (950 (taloj]
el e T oV he) (S oS mhe ez 5 (Si 2o T oY Gae) g gl aw Jold la)giSl ol cs
SaS Sy B 5l ey 05 5 s 05 (lip 00 Glie & Cenaja e (Sl 955 5 9 S pSekS o [ peobe
o S0 AL s 05 S Ll 0 S clale 4 eeg 2578 Jsloee beadsl (335 s xS0l 5 (Sis) (S
S S p8elS ¥ ol Sy slalals o S balre 0 K0 5 g Wad Jsieds addo Ve Dok 4y (&
Ol 3l Gy J5 (23555 il ogllas Lyl 151 5 09 s plowl laggus culls 5l g 5315 "ed” (5 55 50 i
ol o b cais gl oolaul 51 G Gieghn opl 5o eolaiwl 0550 S (YY) 0,105 0529 ol jLd 5 9,5 o0 O js0

28 s 4, LS 5 6 FshS an e 4 baiges 15 3,50 6l lost Loll 3 S b oy ciseesl 5

3955 gty @8 Jlod 50 D 00 S bagge () rhaw b el oled Ojp0 @ A58 (6l 5 150l
Oldas ol ciS IS j0 aFgw ol Sl e 5 Wad jeabge i 0 0 Jalore ;0 4ids O Doy s

Pyrolysis -\


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.2.9.2 ]

OHEan 5 (g

2959 Drpe 4 shie Of jleolinal b daplals (g)lal wid; 0)90 Job )3 .88 )90 S il Spoe )l
sl 0 03,51V gz 53 S londsSy 3 o5l cclbamets b plool de y30 b bl

el S g a2 2 WA E T 5 55, 00 el a2 0 YT E ¥ oz 0l )50 Jsb o alilS slos (ke
Jsad b 6l g5 ca s bl pulS S s (s Kis e 41 5 GLS 5L ey (6l s i
S gyl 5l eslannl b asldS Cugby g sl 5 aose yie p Jgeg,5ee VYo oogame j0 0o VY Celu jo i) g 5l
Al il Ao, Ve B O e o dldS i g ol gloazy o 0,5 5L g IS

Aallas 9550 2o § S olerdisosd slo Shs -V Jsax
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.
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Table 4. The interaction effect of biochar and biofertilizer on some physiological parameters and sodium and
potassium leaf content of Narcissus tazetta var. Shahla
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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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