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Effect of Different Nutrient Solutions and Percentage of Vermicomposte on
the Absorption of Nutrient Elements and Growth Characteristics of Potted
Calla Lily (Zantedeschia pentlandii cv. Allure)
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Table 1. Mineral concentrations in four kinds of nutrition solution (mg/l).
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Table 2. Chemical characteristics of vermicompost.

P K N Mg Ca Cu Mn Zn Fe oM oC

%) () (%) (%) (%) (mgkg (mg/kg (mg/kg (mg/kg (%) (%)  pH EC
) ) ) ) (dsim)

061 073 13 026 161 39 636 116 2986 4135 2398 6.6 2.45

Table 3. The amount of nutritional elements of media.

Samples Fe(mg/kg) Mg (%) Ca (%) K (%) P (%) N (%)
vermicompost 5% 646 0.46 0.17 1.01 0.37 0.26
et . . . . .

Vermicompost 10%
o 889 0.49 0.19 1.04 0.37 0.81
51?""5 [PV
Vermicompost 1% 863 0.45 0.17 1.07 1.25 0.79
e . . . . .
Cocopeat + perlite 330 0.64 0.23 0.98 0.12 0.41
s . . . . .

~

v

. N””!H«’

! '..:';'?\- !
] s 2 N
¥ T . . _— RS
Fig. 1. Effect of nutrition solutions and vermicompost on growth and flowering of Calla lily (Zantedeschia
pentlandii cv. Allure) in soilless culture.

S e caS 3 o0l 68, 6 et S5 P g o) CangieS 09 9 (2108 sla Jole 56 S

o g0 (09 33 39290 ol Sogd (13m0 (6 S 03101 b9
Y G ay g s, oyl 5 g ob alal (NaOH) sy 2d oo B0 (T 400,859 |y CamgpaS sy 5l 5 ) ot
1) sslidsg; g 005 b il 4830 10 ey Voo v j90 50 g 4y 956 50 0 1) (] s i 00l (15 sl
s Goabgr yiils akBo 50 590 Be e o0 baRB Ve (sl 5 a0 S Joleie e Ol (pw (g 00 Lo)lbgo 5 iz, oyl 5o
19 (295 Joboe 0ol Gaude e g oad VL Jolome 0)bgd o, Vo Jlop £ S5 015 sl L 1) Joloe aonl

Al


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

2 TY) wo 5 Sid )0 gl 50 5 008,5 Blo ( Blo RIS 10 4T el dsl Seagud 0ailodl 45 ogm, g o alSu,
a2 o i [y eole cnl 51 (VL Glies 45 ol Casd &y CunsgraS 509 )T Sy o sl Sz 0,5 0 Lk
S p o 75 030l b9

(ol jeuS ol G.C.L.BUBBLE ETCH TANKS Ju. (Leaf area meter) pwzdaw oSiws alwg 4 Sy mhaws
el Cews il slayles 10 S mhw w55 ol 4.0l 3BT SAS 1581 6 5 b e 0 (55 05l
Sy 9 S (oo polis )l (55 05lud]

Ohy b O3sr chile Gtomin il el B b oS 5 ol (SB elKislojl o oS i 5 Sy polie e
5l eolitul b oo juie 9 puendlS 0yl (gl alads 5 olSiws 5 eolitwl b gl Hlade ¢ i S5, g, b yawd (JlalxS
(Y0) ws o Sas 59 0,5 do 40 0,5 wlal o polie lade Coles jo 0l sl cedl Cds oSws

alel 361

5 b 9oyl stalej] Glaloil og Jloys alex 51 Luil g 4525 Sl yae lol daosls il lg a5 plol jglace 4
eSilin dplin s bl SAS 153 i 51 oalaral L baosls (Siloe dumlio 5 il ly 42325 2l phe 095 180 51
LS (905l alowg 40 Gragh cnl 50 (oyp 3590 59551 90 (iiSen p (Sl dumlie g (S5 (g, b laosls ool &l 5l
W) P 1.0 9 VA JLO.-\.?" (‘}]a_....v o) means
G J5 (ol Sty ) GloeS g 9 iy g CowgueS (09 ilio Zobaw g (2I0é Clitio b Jolxo

291 o) SllS

Slasyy CowgeaS (o0)9 e Glads,s 5 e o slone ;551 5o ja a5 ols (lis Waosls il )l 4525 @l
5 2l Jolme (iSen py (rrizren WA )G 25U we )3 B g ey ) il zakaw )3 (6 gt kS ()
Ol b 0o )0V 0 CenseS (soys 9 Yialie Jolme aiSeny )0 S rhaw (i 08 Sl Sine 5 CamgeeS o0
2oy V0 CesgaS go)s 5 ¥ (2l Jslme (iiSemyy j0 Sy St g 5 (5 it el Cewd & e el PYIVY
sV @l Joloe (1iSenp S1 )3 ad) S5 5 (9 (e odalie 05 - ITY 5 VTY (sla . S0ke b cos 5 40
odalice 0,5 V/o¥ 5 VIVE lo . Sbeo b o i 45 0o )0 VO CawgunS s0y9 5 ) (2108 Jolome o )0 VO CawgunS o9
shls a5 yie (3l TV (S0l b 0o)0 10 CangeaS oayg 5 ¥ (2188 Jobe (iSeny )5 ato) Job (i 05
ComgeoS (5059 9 ¥ (I3 Jolome (fiSenp 50 434 slani (p il (Fguz) wd osalie g (65t pedS 5 Sl
VO CevgaS (00)9 9 ¥ (218 Jolowo aiSen j0 Jd9)I5 (a2l (p i ad Jol> V005 (ke b o0 10
el Caws @ FYAY (.Sl L ooy

sBislejl jo Ty mhaws g o (5,5 o3l 55 0 el Clloy GBS Gl Allas b 4 a5 LS, e g Jsb
chw bl Sy pe g Job aal) il auls SAS 138l o 5 lasgs g 00,5 (5,5 ojluil leaf area meter olSiws lawgs
Excel Jl38 oy bawss il sl (Kot Jgoy8 (pizpod ol ooy Wl O (Ko § 285 )18 ()2 9590 Sy
B9 ld (e sl S (Bye x S Jsb b e

z\Y


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

Ohlen 5 o>,

21635 S SHaeets 5 08, Slo (s p CemseS (s0)5 ok 5 2108 Gl Jeloe ST 2 Sle anulie -F g
Table 4. Mean comparisons effect of nutrition solutions and levels of vermicompost on growth characteristics of
potted calla lily (Zantedeschia pentlandii cv. Allure).

e Joloeo Pt 039 508 038 slass
el CewgeS (5259 Sy Ses an, St slass Js
(Nutrition . Srzhe Leaf s, Root ady, )] dob el gy
solutions) ~ (Vermicompost)  Leaf  fresh | oo fresh  Rpoot Numb &%,  SPAD  perof
area  weigh gn,  weigh g, erof  Root flowe
(MM @  weig (@  weigh tuber Length r
h (9) (cm)
(9)
Nutrition ~ Vermicompost0  50.04c¢ 1.73c¢c 0.18 451c 1.02c 1.23c 17.40c 32.43c 4.66
solutionl % c c
Nutrition ~ Vermicompost5 54** 184 018 516"™ 1.27™ 131™ 24* 3409"™ 533*
solutionl % *x ns *
Nutrition ~ Vermicompostl0  54.53 1.90 0.19 740 1.89** 162** 27.10* 4012 5.47*
SO|UtI0n1 % ** ** ns ** * ** *
Nutrition ~ Vermicompostl5 60.47**  1.99 0.17  7.50* 2.03** 193 24.40* 42.68 6**
solutionl % fal * * fal * **
Nutrition ~ Vermicompost0  59.32c  1.69¢ 0.15 751c 130c 1.33c 2515c 39.79c 3.5¢
solution2 % c
Nutrition ~ Vermicompost5  63.05** 1.75™ 0.18* 269 148™ 139™ 3090 4212"™ 4.16*
solution2 % * fald o *
Nutrition ~ Vermicompostl0 63.43** 185 0.18* 4** 198** 193 31.33* 4247"™ 533*
solution2 % ** * ** * *
Nutrition ~ Vermicompostl5 57.24** 233  0.24* 431* 157 198** 32** 4353* 591*
solution2 % ** * * *
Nutrition ~ Vermicompost0 50c 1.81c 010 595c¢ 128c 149c 25.30c 33¢ 5.08c
solution3 % c
Nutrition ~ Vermicompost5  55.50**  2.04  0.19* 552"™ 122™ 1.72 25.95 35.67™ 5.50*
solution3 % *x * *x ns
Nutrition ~ Vermicompostl0  60.22 224 0.19* 7.46 1.49™ 153 26™  41.97** 573*
solution3 % fale *x * *x *
Nutrition ~ Vermicompostl5 67.33** 226 0.20* 7.76 154" 1.90 26.60  41.93** 5.93*
SO|UtI0n3 % ** * ** ** ns *
Nutrition ~ Vermicompost0 4153c 157c¢c 0.15 45¢ 146¢ lc 20c 42.10c 2.75c
solution4 % c
Nutrition ~ Vermicompost5  47.10** 187 0.18* 5ns 0.82** 131 2225 38.85™ 3.19*
solution4 % ** * **
Nutrition ~ Vermicompostl0  50.58 177 017 562* 1.30™ 193 2246™ 3558  3.17*
solution4 % fale *x * *x *x
Nutrition ~ Vermicompostl5 56.33** 1.63™ 0.16™ 561* 1.64™ 169** 2215 39.23" 3.46*
solution4 % *

* ** 05 o Significantly different at 1% and 5% of probability levels and non significant difference, respectively« Control
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Fig 2. Correlation between length width with leaf area of potted calla lily.
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Table 5. Mean comparisons effect of different nutrition solutions on absorption of macro and micro elements in
media of potted calla lily (Zantedeschia pentlandii cv. Allure).

b Sl

Means
Source of variation N (%) P(%) Fe (mg/kg) Mg (%)
Nutrition solution 1 0.75a 0.23b 1097.33 a 0.15a
Nutrition solution 2 0.71ab 0.23b 1059.67 a 0.11b
Nutrition solution 3 0.65 bc 0.25b 1148 a 0.14 ab
Nutrition solution 4 0.59c¢c 0.35a 1153 a 0.13 ab

el do eV Jlessl e jo s piee BT 090 bais lid Hlees o B> gt o o
In each column, the same letters indicate non significant difference at 1% of probability level using LSD .
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Table 6. Mean Comparisons effect of different levels of vermicompost on absorption of macro and micro
elements in media of potted calla lily (Zantedeschia pentlandii cv. Allure).

b (ke
(Means)
Source of variation N P Ca Mg Fe
(%) (%) (%) (%) (mg/kg)
Vermicompost 5% 0.65a 0.21b 0.26 a 0.11b 1061 a
Vermicompost 10% 0.67 a 0.39a 0.32a 0.15a 1136 a
Vermicompost 15% 0.79 a 0.28 b 0.27a 0.15a 1118a

ol dojo YV izl mlas jo ls pxe BB 055 Baias L lewes slo By i o 40
In each column, the same letters indicate non significant difference at the 1% of probility level.
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Table 7. Mean Comparisons effect of different nutrition solutions on absorption of macro and micro elements in
leaf of potted Calla lily (Zantedeschia pentlandii cv. Allure).

o ke
Means
Source of variation N(%) P(%) K (%) Fe (mg/kg)
Nutation solutionl 2.41 bc 0.47b 5.77 ab 105.50ab
Nutation solution2 2.36 C 0.56 a 5.87 a 153 a
Nutation solution3 2.61la 0.54a 5.58b 128 ab
Nutation solution4 2.56 ab 0.56 a 5.59b 81.50b

Sl o0 YV Jlaizl mhass jo jle e BB 055 sauas Lis laes slo By> 5w 2 30
In each column, the same letters indicate non significant difference at the 1% of probability level.
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Table 8. Mean Comparisons effect of different levels of vermicompost on absorption of macro and micro
elements in leaf of potted calla lily (Zantedeschia pentlandii cv. Allure).

Lo 5SSl
Means
Source of variation P(%) Ca(%) Fe (mg/kg)
Vermicompost 5% 055a 0.133b 166.43 a
Vermicompost 10% 0.52a 0.141b 106.500 b
Vermicompost 15% 0.49a 0.40a 95.77 b
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In each column, the same letters indicate non significant difference at the 1% of probility level.

-

S cuS o ash (S e cilS o bl & o Jaasme 4355 50,5 digy Soa b lalS ol ol Jeloe (sl
S| oL:f G‘JJ u—l 9 ‘5»‘;)& é‘j,c OJJ)K ‘5.}‘9& ‘W u)‘ LSL")" )I ! ed.o] L Jsm J..o.c s_ia ujaao Le 6‘:\4[.9:15
50 5 Gy ol 50 (YY) wl e wal,8 ol (sl a0, > a0 o3 ol g adly ralS «od, jom cpl ol
5 Srany yolis ©ix Oliee 5o g Wlide (Su3led)ge Dlio 5 CangraS 0)g Dglite pslaw 5 iline olie slaJslxe
2l 4 axg Lclls gl g 53U oul 6.5 olail Glas 5 Jele g0 ol JiiSen a5 W05 vy p Gracy
e sl Jslows ;S0 4 Connd puwliy Dland g el Ol s o is g Llo o a0 ¥ plde Jolone «pol> g
PN A Cad i el Slad Lo 4 ¥ o138 Jolone cllils (ghls pme 30 (i ol jo ead ol Clas
3,8 lml ) ada) 5059 9 S e (p e o Jolowe

oL; N ‘) j)_, C_‘a.m ()J.‘LM.B 9 ML"’ ‘U)SJ.M.J) d).a.n)) ).ol_,..c LgYL: C5.|a..u as ols uL\n.) AayY) u\)&m 9 Khosa C.:L..:
S s (]38l olS 50 50 Jlade ol L (VF) Kent & Reed L> IS 0 Koo cadgh jo 000 oo ili8l 15
(Oieym polie il slo clale 05 S L S mhaw a5 0 o] Slo (V4) o, g Marine 5,135 a0 5 ovaline
Ol Ol Regn ool eizres sl (las S a8y ool Sl polie (nl 5 05 (0 JE SU Cou pendS 5 ey
S e sk 4 0o 0 Ve (e 4y CewgieS (g0y9 95 B (el sSed LS 50 05 (B (V) geled ogime
B9 fee oS K239 5 059 Ol 2

s e ysb ar pgysl oS o (0,5 YVITO) ady; 5 (39 ryder 45 W05 (3055 (IN)GLe 5 ol
ol No) ol meliy 5 Sl cpsiisol o5l e Jslomo b ol 5 (o) 03 alopo 10 a5 35 LS 4 by e
shls olde sle Joloeo b ool aydss (LS o o f%ﬁ:ﬂ olS jo (Wog ool asdss VA Olis @ ray,iyc—l S
4 o9 500 GRS 5 (RepiiloY  JAD) yidey ) (hxe y5b 4 adyy Jsb 5 (odagy by o5 memslly 5 Sl pseiel
Jalore b ooy a4dss lolS  ciuly o) oldé slo Jolows b oo aydss LS s ;0 (V) )L, g ol 3 3,155
5 Sy sl e Jalme & S el YVOY) syt 4y, Job obj pandS 5 Sl poigel sl (ol

40


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

Ohlen 5 o>,

9 p5y S Shmgh 5o abls K0 olae Jslome 90 Lo adas GlalS 4 o (6 4y Job o8 ()] 5 3k pedS
GiSan st a8 s sl sy sl Sl CsSS 5 Sy S S spsekd J5 0 wo)S T (1) oS
Slawd lade ¥oojled Jolowo g lo 1, 5 olaws o mien O/AY Lo b ao )0 10 CewgoS o0y 9 ¥ (pldé Joloeo
g8 o)l ook b plalS (aalS s penly wils (o0 a5 shiiles 5 sl o Jolowe ple 4 S (65 el
5 el Olime s a5 olie Joloe 0 IS Slaw o ytiey payenl 5 50 a5 ws S 515 (V) S 5 el
P BYIVO)Is (e jsbo ar IS olaad (2t 9 95,5 evmline 35y o Jolone ;500 4 Cond (67000 panigel 40 Ol
S 3l NA) ol esly 5 I cpgiisel sl (288 Jolne b (g oy alpo jo0 a5 55 JlalS o (LS
powise] S (5ol « NT) 05 oS 5 s pgisal (5l slaJslona b (oaly 0y al> 5o j0 5 (VA Sl 4 psiigal
CoawgeaS 5055 S s jlos Ll5lE LS jo a5 wis S Hlo (VY) o) Ken 5 (2@ W0 00l adas (V:VY ©lyis o
GRS bl Sl p (98l CewgeeS (seyg a5 WSS 1S (F) GLlSes 5 Aliyen wal IS udss s e
() Hlozr 4 Wl (o0 a5 WIS (o0 S0 1) (29,5 Clled S (o ST LS Wl g () diler 4 0o 2l Slgtone
el RS (sl (15 (sl i (o 3 Jits 5l ) 45 WIS S iy Jpama 5 S el

o3l Lol azdly (aal33l sudys sl a3y o psaigel il b Y S 5o a5 50,8 5,155 (1) olyfSen 5 oubie
5 Kubota (3,155 bl il 2al5 paisel (2l L by (2alS b casls 51 a3¥ oloy G il 2al5 b o]
5ok g i glo ads) 5 (S p v Gl (S p sl i g Sl (e VB o 4zl S (V) (e
O)lge yuian 30 a3 (oo liS 0ad plowl o hagh @l waijlo Dl ks JSS 4 (et Yl b g we s Ar e 4 5l
Ol oe Bged 1 a5 358 (oo (LS (slo S8 )5 yaie cpl e Gl 4 e o8 Jolone o el e 2l
@ Jolows )3 mliy Glime l33l @8ly )3 0,8 0 L3l (V) (lSen g TOME Lawss 5, J5° 0 ol plnil sla g 4
Sl ()55 55 L bt a4 958 (oo ady) 5 S 039555 SR @ e 35 g el m a3 e 11 s @
s Gisn 2o, oLl et S 50 Bracy ol jolie 5L (V) o), Sen 5 Carneiro .S o 0l |y iy
ClS 3w 59, YYA B YRO o ooy 4 sl oo g wisls (lis 1) Brany (olde olge sl dla Sp) LS olee
g Oy ool 4
K>N>P>Ca>S>Mg 4 K*'>N>Ca*>S>P>Mg

Slge oz IS a5 Il s wols olis |y Gpmnyy olié jolic 5 S ools 5| 6 it goxd oLS Slso sl i
Lad 5lam 5o, VYo (b jo 0l g Brany (28 olge oo wo)s (n SVL 3l 590 I (Gme job ) Bpany alie
I 455 90 )0 (59, i (VF) Fonseca and Segeren .ogi oo bgsye 20l8 51 LS8 al> o 4y a5 o8 Gl g I8
A eebas o, 0,90 F 9 09 Zrehmannii, Z.elliottiana :aisSgs Jolds b jlons .ais,S cwy o 1) (23055 St (5 gmmds
Gl g i ool ot 35, VF 5o ol Lol Lol o) s, dhews 4y o80555 iS5l o s, AT,V ,05, FY,YA, VY
O woliie gl .l swyp b aly, g o e, g b S ,0 (Zn <Mne Fe «Cuc B «S «Mg «Cac Ke P <N ) lac
Srim 28 lasls g 0,5 adgr (g iy 00g8 Cuwny ZelliOttiana .ol oass (59, ol g Sis oole o laasgS
Al byl lase jo le deS pm a5 > Ll o e i sle Dglas ws o ks Lis Zorehmannii a4 coes
15%B ¢ 22%P ¢33%Mn¢ 38%Zn¢ 38%Mg¢«43%Ca¢ 44%K ¢46%S «59%N¢ 6%Fe¢ 8%Cu
Sl lid rals 55 O jgo a4 daigS 90 ;o 40 ol o Sl slge i lade

K>N>Ca>P>S>Mg
Fe>Zn>B>Mn>Cu:s g0 cpl 45 (30 31,y polic Gl p g

)l allaiz g oole Oyao 50 4 olie slge Bis a5 Wo S 5155 (V) o Kan 5 Fernandes  isshy o
30 Bpasy 238 polie 0429 .S 30 b aSls Sase oSy g olaws g o Sy ojlasl 00,5 s, LS olaws oL

Synergism -

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

OBLS 3 (59) Sl Senged CewgaS (00)9 £ SLS ) 40 )5 0 Jolae 3gr )5 ¢/ 0 SLp 5 Vel end gl
bozo ;0 p55kS 0 08 e Vet B0 (i 4 SB s SiS 0 sl Siegen )10 G TAA (50598 wiilen
5l SRl s (g sk 1) (8 D8 sl osie (335 eired 5 JAB (IS mape ol Ay, S (5 wcaS
O LS 5 a5 W3S ()55 (M) ol Kes 5 Chang () )35 oo ST I3 Slge Cdxr (59, Sl Saged 35 &l
5 peealS 0l Gl e aBle 50 5 1) Jhd sime g o Sy o]y ool g el lyime 6550 jeb 4 pedS 018
o5 & vl Segep 9 G 2 (Ylg (ST (koo YI0) 05 S (e a5 0 o3litinl mo b oS 5 &j50 4 sl Sogen

JJA.H.MDU Sgape ‘) 4......4) 4.&....19350%5 J....J) 6)‘0‘524.0

S5 A

4 S ey Dland g penly Sl i o Ll Jodo 4 ¥V alie Joloe (g (nl sl adl 4 azgi b

il Sl Lo & ¥ Ll Jslme ils 5,5 ime 53 ¢ oad (6,65 o)l (glo Shg 5 el slo sl S0
50 CesgeaS (g0y9 0,5 Slml 1) IS slaws (p i g ada) 5 (s 5 S haw (e do Jslre ;00 4 S i
Seoger e GRS s @ ol woyo Gl by cllAS g cal o ead (65 ojluil Blis ie p 5)ld (S
2% 5 4 eCtS s 4 CangeaS 00)9 (529 38] 00,5 oLS a5 s 0y o g el Cend 4 (6550 S ey ]
Sk Gl slaanlb g (So5d bl il 05 o aSh el ools (tol38l ) oLS LS 0,50 (o138 (slapate (3g) w s
ol jub S bole adgi g alse saplail al) iol58l Coge caiyy a6l sl Lasee SO (0,5 @2l,8 L5 00l

L‘;""\'c J}l?u: M).: O Jay).a Qucdle 6)|¢ o 9 Cde )J‘ as L,;:Ltbu,‘ial.‘.a O iy AR L';’L’))‘ Slaw dod O o
Ligh o Ao joll 08 ygmd IS lp 9 W0S Sygmnd S 50 (omyp 0590 sla Sy Sgne

References &bo

.

1.Abbasi, H., M. Babalar, H. Lesani, and R. Naderi. 2015. The Effect of nitrogen (ammonium and nitrate) on
quantity and qualify index of tulip flower (Tulipa gesneriana). J. Sci. Technol. Greenhouse Cult. 6: 79-86.
(In Persian).

2.Abbey L., B. Smith, J. Aked and D.C. Joyce .2002. Genotype, sulphur nutrition and soil type effects on growth
and dry matter production of spring onion. Hort. Sci. Biotechnol. 77: 340-345.

3.Almeida, E.F.A.,P.D.O. Paira., J.E.F, Morias., F.H.S.S. Santos., F.A. Rezende and C.L. Mara. 2012. Diferentes
doses de NPK e esterco no crescimento e producao de inflorescencias em planatas de copo-de-leite
(Zantedschia aethiopica). Rev. Bar Hort. Ornam. 2: 129-134.

4.Alva A K., T. Hodges, R.A Boydston and H.P. Collins. 2002. Dry matter and nitrogen accumulations and
partitioning in two potato cultivars. J. Plant Nutr. 25: 1621-1630.

5.Arancon, N. Q., A. Clive. E. Lee. S, R., Byrne. 2006. Effect of humic acid from vermicomposts on plant

growth. Soil ecology laboratory, the Ohio State University, 400 Aronoff laboratory, 318 west 12" Avenue,

Columbus, OH 43210, USA, Eu. J. Soil Biol. 42: 65-69.

6.Atiyeh, R.M., Lee, S., Edwards, C.A, N. Q.Arancon, & Metzger, J.D. 2002. The influence of humic acids

derived from earthworms-processed organic wastes on plant growth,. Biores. Technol. 84: 7-14.

7.Carneiro, D.N.M., L. L. Coelho, P.O.D. Pavia, E.F.A Almeida, and L.F. Cameiro. 2015. Evaluation of
macronutrient demand in calla lily (Zantedeschia aethiopica), Aust. J. Crop Sci. 8: 761 -766.

8.Chang, I., Y. Wu, W-W. Xu.., A. Nikbakht and Y-P. Xia. 2012. Effects of calcium and humic acid treatment
on the growth and nutrient uptake of oriental lily. Afr. J. Biotechnol. 9: 2218- 2222.

9.Chen.Y. T. Avid, Effects of Humic substances on Plant Growth. In : P. Maccathy, C. E. Clap, R.L. Malcom, P,
R. Bloom (Eds.)., 1990., Humic Substances in Soil and Crop Sciences Selected Reading, ASA and SSSA,
Madison, Wisconsin, USA, 161-186.

10.Dole, J. M. 2003. Research approaches for determining cold requirements for forcing and flowering of
geophytes. Hort. Sci. 38: 341-346.

11.Fathi, B., S. Rizi, V.Rohi. and M. Ghobadinia. 2017. The effect of different amounts of superabsorbance and

vermicompost on quantitative and qualitative characteristics of Gazania (Gazania hybrid) in green roof situation.

Iran. Hort. Sci., 2: 423-429. (In Persian).

12..Fathollahi, S., M .Hassanpour Asil, H. Zakizadehand and J.A. Olfati. 2017. Nutrient solution on potted
anthurium (Anthurium andreanum cv. Lentini Red) in soilless culture. Iran..J. Hort. Sci. 2: 305-315 . (In
Persian).

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

Ohlen 5 o>,

13. Fernandes, K.D., P.D.O. Paira, J.G, Carralho, A. CRezende, and M.A.Figueirdo.2012. Multiple nitrogen
and phosphorus deficiency in Zantedeschia. Cien Agro Technol. 6, 631- 638.

14.Fonseca A.S and M.I. Segeren.2013. Nutrient uptake in two species of Calla Lily (Zantedeschia sp.) under
fertigation. Acta. Horti.1000: 377-384.

15.Funnell, K. A., EW .Hewett., J. A. Plummer& 1. J. Warrington. 2002. Acclimation of photosynthetic a.
activity of Zantedeschia "Best Gold" in response to temperature and photosynthetic photon flux. Hort. Sci.
127:290-296.

16.Kent M. W. and D. W. Reed. 1996. Nitrogen nutrition of new Guinea Impatiens Barbados and Spathiphyllum
‘Petite’ in a subirrigation system. Amer. Soc. Hort. Sci. J. 121, 816- 819.

17.Khosa, S. S., A.Younis,., A, Rayit, SYasmeen,. and A. Riaz, 2011. Effect of foliar application of macro and
micro nutrients on growth and flowering of Gerbera jamesonii L. American-Eurasian J. Agri. Environ.Sci,
11,736-757.

18.Kubota, S., K. Yoneda. and Y .Suzuki,.2000. Effects of ammonium to nitrate ratio in culture medium on
growth and nitrate absorption of Phalaenopsis seedlings in vitro. Environ Cont. Biol. 38: 281- 284.

19.Mahboob khomami, A. 2008. Effect of type and amount of vermicompost in potted media culture on growth
of Ficus benjamina (Ficus bengamina). Seedling and Seed, 2: 333-346. (In Persian).

20.Marin, M., L. A. Valdez, A. Maria, C. Gonzalez, J. P. Pineda and J. J. Galvan Luna.2014. Modeling growth
and ion concentration of Lilium in response to nitrogen, potassium, calcium mixture solution. Plant Nutri.
34:12-26.

21.Nikrazm, S.A, R., Ajirloo., A. khaligh& S.J. Tabatabaee. 2011. Effect of different media cultures on growth
of two cultivars of lily flower in soilless culture, Sci. Technol. Greenhouse Cult. 2: 1-8 (In Persian).

22.Savvas, D., V. Karagianni, , A. Kotsiras., V .Demopoulos., I. Karkamisi, & P. Pakou. 2003. Interactions
between ammonium and pH of the nutrient solution supplied to gerbera (Gerbera jamesonii) grown in
pumice. Plant and Soil, 2:393-402.

23.Tan, k.H. 2014. Humic Matter in Soil and the Environment Principal and Controversies, Book in Soils, Plant
and Environment, Second Edition, CRC Press, Taylor & Francis Group, Boca Raton, London, New York,
167-169.

24.Torre, S., T. Fjeld, and H. R Gislerod. 2001. Effects of air humidity and K/ Ca ratio in the nutrient supply on
growth and postharvest characteristics of cut roses. Sci. Hort. 90: 291- 304.

25.Waling, 1., W. V. Vark, V. J. G. Houba & J.J. Van der Lee. 1989. Soil and Plant Analysis, A Series of

Syllabi, Part 7, Plant Analysis Procedures, Wageningen Agriculture University, Netherland.

FYY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.5.9
https://journal-irshs.ir/article-1-615-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.5.9 ]

Iranian Journal of Horticultural Science and Technology 23 (4): 613-624 (2022)
Research article

Effect of Different Nutrient Solutions and Percentage of Vermicomposte on
the absorption of Nutrient Elements and Growth Characteristics of Potted
Calla Lily (Zantedeschia pentlandii cv. Allure)

N. Rajaei* , M. Hassanpour Asil and J. Olfati!

The effect of nutrient solutions on growth characteristics and nutrient elements
concentration in leaf and root of potted Calla lily (Zantedeschia pentlandii cv. Allure ) was
studied in a CRD_based split plot design with two factors, nutrient solutions and
vermicompost in soilless media cultures. Results showed that the application of different
nutrient solutions and different levels of vermicompost significantly affected the studied
traits. The highest leaf area was obtained from treatment of nutrient solution 3%
vermicomposte 15% with mean 67.33 mm? , the highest of leaves fresh weight, leaves dry
weight were belonged to the nutrient solution 2 vermicomposte15% with means 2.33 and 0.24
g. The highest root fresh weigh and root dry weight were gained from the nutrient solution 3x
vermicomposte 15% and nutrient solution 1x vermicomposte 15% with means 7.76 and 2.03
gr. The gighest root length was related to nutrient solution 2x vermicomposte 15% with mean
32 cm. The highest number of flower was seen in nutrient solution 3% vermicomposte 15%.
The highest number of tubers was obtained from nutrient solution 2x vermicomposte 15%
with mean 1.98 and the most chlorophyll index was in effects of nutrient solution 2x
vermicomposte 15% with mean 43.53. In leaf of calla lily, nutrition solutions 2 and 3,
vermicompost %5 and 15% have the most absorbance of macro and micro elements. Also, in
media culture of calla lily, the highest absorption of macro and micro elements were observed
in nutrition solutions 1 and 3 and vermicompost 10% and 15%.

Keywords: Calla lily, macro and micro elements, Soilless culture.
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