[ Downloaded from flowerjournal.ir on 2026-02-17 |

[ DOR: 20.1001.1.26765993.1400.6.1.5.3 ]

[ DOI: 10.52547/flowerjournal .6.1.71 ]

AF=VY (V)F OV Fe ) s olalS 5 IS

=) olef y JF DOI: 10.52547/flowerjournal.6.1.71

Slhned i) o S5y 5 Olucn pd Llowy 5 S oS 55 035 Ty Lo S

(Pelargonium x hortorum ‘Ringo 2000 Deep Red’)

SR L ‘LSJ[JTLJLQ.:.LM LSJ"”; (""f’ 4%5)@@3 WG S grs
éjsj.g,& AK.«:;-.Y‘) ‘Lg)'J}L.':S oAl AOJLJ«L r).l.c aj)f

=l mghasemil352@gmail.com
VEC /0N 1y b VY0 F 18,5050 S ARRAZAE PR g

A5 b ge 5l e DS L a5 S 45 sl el 5 SIS e 5 OLLS 51 S Sl
F00) St b b gl 53 Olocpm b aiu)y Lloms 5 S sS6S w0 Sy 3,08 1wy lp 3l Caenl O
Bl (o 700) Jlas 7 olas ol b 2 b LI L3 b3l O o SV 5 S el e
Ol e Blow + Sy (P25C25) oy 5 58 + Ly «(L50) Ol od 4y Loy ((C50) oy 55 58 «(PSO) 035 2oy
Pl iy (sla st ls e oy iy o 13 OLE gl 3 plonil (C2BL25) Ol oy diloy + Sy 5SS 5 (P25L.25)
(o3 S e oS T Sls (Sl woslert s S 035 sl 5 055 Wi gl Jald Glaed s
Oy by 5 0oy Joli adyy Ay e yastla Jllde op i 550 P50 s a0 by o 5 ,alb iS a5, 5 Kes Jsb
s Slsme 5 (LAR) Sl o iy ol sty Sy S8 + 035 oy e 53 ) o 5 adyy SES
5t 354 e IS Hsbe 50 P2BL25 Jlas 4 by e i IS Jlie o i 5 P50 Jles 4 by e S O
Sl 53 01 5 ey s (00) 035 Gy 5 (110) <Yy (T0) o) St c5b) P50 Sles 53 Sldaed oS 2l
ARl S S L e Sy SO Sl 268 Ol e 5 oy s 2580 il 53 ol LS ey P25C25
Hodd 6,5 o3l gl pasli 2l Oly e Blowy 21> s JlelS Uiy (55 S sS55 d Sl 5 5 S
RO
S e o ey Lo (S O S lgoe (AUS 35 1S S (slaol s
PRV

ENEs A3 o 3l SRalS - s il C2S Gladaes 4 o g 5 GBS J s GLEL S
3ok OIS b 5 (ol CiS gladasee ul by el slite ccilisin (glaysS 55 e jres 55 Slakae (S
ot QLS Wiy 6l o mwsss 5 O] comlie S8 Lame G et & (sosba AL e Sl LOT Gl Lol

2,05 05585,

=) gl § JF


mailto:mghasemi1352@gmail.com
http://dx.doi.org/10.52547/flowerjournal.6.1.71
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.5.3
http://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2026-02-17 |

[ DOR: 20.1001.1.26765993.1400.6.1.5.3 ]

[ DOI: 10.52547/flowerjournal .6.1.71 ]

AF=VY ()7 (Vo) s ol 5 IS

5 sliieS ke obadl Lol o5 S Sl Jeld OF Liasn 2 e glsl 5 Geraniaceae o5 5l gliaad olS
<. Pelargonium x hortorum «,5 5 "Zonal" | jlsail> Slised o5 5 a4 by e CoiS o i 5 Sl ol ys S
e 5 35 g ealiiul SIS o w0 CIEL 5 es 1S jsba oS il o 0balS 3 SO Jlaees (Fonteno, 1992a)
{(Gaston et al., 1997; Ghasemi Ghehsareh & Mohammadi, 2008) ol (glazil b pza 5 olS

ClS s e ] OIS e s s b 5s OlS B, 4 by o3 0LlS s 51 (SHp Siss
= OAE 3pdowe 3 o ) O Spdows Ll 2SSy b 3 5 OIS Jae s sdoes Jaee jy i 4 S
Losle o oS 5 (Gruda, 2019) 555 0 olsm plll 2l sai A s sy OA ssde Col OIS 55 LS
L lazbl OLLS Wy aupm doys £ 6 Y spd 5 ol Lol 5550 ol i) 035 g 6l S Lams Olgie o
(Khanetal., 2012) Jas . |35

oS slp L gl slapaie 5 1sa (Ol &S Sl e S5s lls 45 S o pal b aluy slp L ases (Z2S 2y
(Gruda, 2019; Sawas & s, S5 4 S8 ey sdisle sl Olge a dl5 o ST 8 5 I slaesle LS o al b
o o ol e o3 o Iols 6415 LUls hls comlie ©iS Lass (Gruda, 2018; Savvas & Passam, 2002)
il e oI5 #3155 (Fonteno, 1992b) uS (s .S sl (slats Glacanl 5 Saxt 55 516 esy bl 5l ae s
o b ool S o il S 05 S (e ne s 53 @S ele G sl cpl 035 el sl
wils J 8 da S oles Slge 5 olS iy ejmws LB L0e gle e dan (O 5 s 4 b das e o3l O KSs
(Savvas & Passam, 2002) ..l

St s 5 il 3 1) ae 50 0dd oy gmel Sbt 5l i oS Lldde pl o Glheed 0B0S 5 51 6 ke
D5 el (S S 508 | el 5 das 1alS 1 (ol slasl s SRl (5 3L GhlnS LlS e e
Gl shaad (gl angr PH A3l 7Ve oSis il Sb al b assl gl o8 Jbs o3 ol TAY (Soas il S
oslatal <=L<L.A (Fonteno, 1992a) il (O/A U 0/0) S WS ladie S sla Sl sl 5 270 GO0 WL lsadl>
3,5 S LAl oy 3 Ol e 1 QLS il wals (VL S 3 WL PH ¢ (e 5 5D e S UYO waS S|
Ul S cOSlie 5 S5 S odnlS (slae Sile sl sl oS S o 3L LS ol el zey opl 3 Ll
Y ood g Slaad aug by (¢l CiS e S SO culia (Dole & Wilkins, 2005; Fonteno, 1992a) s 5.5
.(Dole & Wilkins, 2005) sl 2o 5 e s V) G 0/4 glaiie S 5 gls Slirad &l s 20 0 peies e Y U
5 S Cuenl 5 (Kashiharaetal., 2011) daes (5808 55 coiSU b € 55 55 lals o jtege SIS slaazsenl
Dole & ) ol atls O @0 o5, 3l almje o 53 Cudbge oS Sl (> 53 Slhaad gl CoiS lase S ol
.(Wilkins, 2005

Sl S oslal s 1y anmal b5 65,5 Ol Sk 53 1y 55 e ol slbaasiel 51 (6ol L3150 OS5

ASU,»JSMIJJJ_}OUJ\ o:bﬁ;M@Swl d\)‘b o Jbul‘ ‘_;’L“"?“:’J‘_;i’ij“e LSL“L;}:’J e)‘-b‘du‘ibn:ﬂT é.:.;b

Ivy- leaved pelargonium -\

\Al

=) ol 3 S5


http://dx.doi.org/10.52547/flowerjournal.6.1.71
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.5.3
http://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2026-02-17 |

[ DOR: 20.1001.1.26765993.1400.6.1.5.3 ]

[ DOI: 10.52547/flowerjournal .6.1.71 ]

AF=VY ()7 (Vo) s ol 5 IS

wseal mn S sbay 3 S eslinad CtS e 53 Olg e 15 S wal 3 elS k) e pland 5SS lal s Wil
oA 53 dhez 31igsl Jelge 4 CiS Jasms Ol Bl oS G A Sl e e S 3 sy sl
@IS G me (gl p CiS Gladases ol (St bl Jias s K LI e (iS G b g5 5 031l daesle 03
A5l e bl s s S wnal 1 el sy O CtlgSS s w5 Jsbe s oS slie sl L
{(Fonteno, 1992a) ..LSC sl olS (gl 5 i

Bl o Gl 5 st Glatilom czman 5 pls Jhosp e glab (K (55058 51 Jol T slaesle
Mg s pdlass gl Oy a ool sl s 5 (Fitzpatrick, 1986) tzws il olJe gle e 51 26
AS o SKaS 5w Sler s gl Cam) lase O as gla o oa Sl S Llls ey SIS
SUI (g o Ol 53 gy Sy ¢l e ST slaesle 51 SIS slaasul 5 sl (Ribeiro et al., 2000)
oo Sdme laesle Sl cuman 5 Ologpwd 5 Si Llews (T ool CovgaS (o el Sluls (S0
g oo oslinal anle o ﬁkinﬂ('.n:d WJas Sy sy«

ol e I DS 31 e syl LT Ko 68 b o oy I e i3S Glakase on STl (S
DS S e sl |y o iS5 b e i PH 5 N0 s 3 sl Sl S5 Dol 88 gl
53 Tl JT glaesle 51 S (Mercurio, 2007) ol <slize o (glaoy3 sbal &0 atew 5 0350 b o Ol C2lieS
boes e sl 5l g el eslinl S oS Laad Olge 4 O 8" o5 [(Bragg, 1990) ol o3 Coy (LS e
= A3 P sl oS (G sbas (AL s YL ol g.j S S 5 0350 gansl PH ghyls .ol OLLS (gl 5 A,
Ol blo ziy 53 5 ol lail e Gbls oy LS 'Olucp wi (Sharma & Salokhe, 2012) 1S s ol ol s
o3le il il oS 5 3 sl slaesle bl s S s SIS (ol ol nl Gras slaaiys sy e
50l edd 35 gladis; 31 olS o las .(AMOOEI et al., 2015) el 5 poedlS 555 o olS ol o i Esl S Lol
3,15 3925 B Oliad o554 5 Ol ) 5o o lias le‘-:wq\ A58 6ob 5 sl s e C\Jx:..ﬂ\ 05,05 5 0L 5 ol 3
3 S eslizad il ey 55 O 51015 e 4SS o A5 Wil (g3L 5 Jlkis oS

SIS QLS 015 e oS 0t 55158 el o plonil 3l 5 slatass cibie sl S lie SIS ey S ol
(Alvarez et al., sls o5, CowseaS oss b 5 BiOChAr b ol aviewsl Cop w0l U e 3 1, 7 udbl '@ e
Colis 35 0 sls O Sy b b dald e 4 S i b wlie S5l SESTs Wl nl s OLalS 2018)
Ca S5 i Sl LS5 T glaesle OF ady 5 (0 s L) <oV, 5 S 0T 700 &S Lls 2y )3 ol &S
s B o 53 o)letld @ ddy ) S R (S S S e 53 QLS il o i o Olocn b 4ty AW
Pl el 53 S S8 5 SIS e i 5 S S+ Sy sl s s e i Ol e

Ck“})wcwb-duuuu\gjjlaw)l,“}u)Mﬁ)x;—);u)j) LAL)A}LZJQJ)J Ll ..Lire.lib ut,,uiﬂzdw

Petunia x hybrida -v Pelargonium peltatum (L.) L'Hér. ex Aiton -v Glycyrrhiza glabra L. -\

Rosa ‘Orange Meillandina’ -¥

Yy

=) ol 3 S5


https://en.wikipedia.org/wiki/William_Aiton
https://en.wikipedia.org/wiki/Charles_Louis_L%27H%C3%A9ritier_de_Brutelle
https://en.wikipedia.org/wiki/Carl_Linnaeus
http://dx.doi.org/10.52547/flowerjournal.6.1.71
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.5.3
http://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2026-02-17 |

[ DOR: 20.1001.1.26765993.1400.6.1.5.3 ]

[ DOI: 10.52547/flowerjournal .6.1.71 ]

AF=VY ()7 (Vo) s ol 5 IS

Ld ey IOt e Ty e 53 ME ppin (el CdS 5 Skt S Ol e e S
St 0dd oS1 e 5168 b 5 Olatla S5 b lblS Lt 2y 53 0T 518 .(Ghasemi Ghehsareh et al., 2020)
Pl it 5 5 03 Sl 5 edd olS A, S e e bl ol (2S5 JB) S O b
(Rajaie et al., 2015) <ol o ol 1y Ol yod S snS ¥4 (Gsl ey 53 I8 5l 5 s

Saes CiS Gla s Ol 4 S b s oS Sl o 1 edd atle e saS Sl eslital Sl s
o b els = AL sl ey 3 SIS kS 5 VL S il esls OLES 0 Sy e b gl o T laadl>
3,1, peomen (Zawadzinska & Salachna, 2015) 555 0 ool T2\ azem Cond b Sy ol jen & S 5 = OOLSL
dian J§ 5 Jlaaile el CES ey 03 0 o glacn Sl Olgie 4 e LAl i saS s 5 Sk graS
3 e SMaad SUS 5 e Cay Gl Sl Sl i Olse 4 e Slls G peS s S esls 0L g
(Gong et al., 2018) couul 0T o 50aS

Olye ot oy Sheslinal b Ghass ool (Glaed CodS L OWLS Bos, Culbpe 53 CiS s Coasl 4 a5 L
ahe) Blowy 55 505 Cay SlaosRle cstege SIS Ol & S S5 s o by T S Glake 51 S
Lo o B S ool Ol 53 Olup o oS (5515 a8 51 mes 53 JT ey G Olse & Ol o
255 e oS ol sl oS

L sy 3l

3 sl Glinad oo 8l Ol ) Llany 2,018 Ol s 5 conlin SIS wisal G e s
YORY wljs, gbes b S e JS&Kils B35 PHESTEEN DS P 5 (V Jad) Sl £ L sl LS sba CJ.E JJe

Al o3 PO B 8y d Cusby 5 g a3 ALY &l Glos

S ek 5o 4B, J 4 b e Cod - Jga

Table 2- The ratio of the substrates used in the media.
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* P: Peat moss, C: Coco peat, L: licorice root residue.
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Table 1- Properties of materials used as substrate
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Soil 1.23 7.67 - 0.06 0.57 19.4 325
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L 0.6 7.40 33.1 151 19.11 118.4 440
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* P: Peat moss, C: Coco peat, L: Licorice root residue.
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Chlorophyll a (ugml?) = [12.7 (A663) — 2.69 (A645)]
Chlorophyll b (ugml?) = [22.9 (A645) — 4.68 (A663)]
Total Chlorophyll (ugmlt) = [20.2(A645) + 8.02(A663)]
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Table 3- Means comparison of the effects of root medium mixtures on root and shoot growth of geranium.

Cho e e, Ay SUS 05 iy 5000 S o Spoled olsls Six 05y olexls 5055 oS gl s
S ool Root vol. Root dry Root fresh Leafarea  Numbr of Shoot dry Shoot fresh Plant )
. . . . . Treatment*
LAR R/S (cmd) weight (g) weight (g) (cm?) Leaves weight (g) weight (g) height (cm)
96.79b 0.49h 20.83b 4.07bc 13.30c 37.04c 32.7c 8.44c 55.23c 12.4cd C50
119.52a 0.25d 20.83h 4.22b 16.87b 55.97a 45.2a 16.94a 112.26a 25.6a P50
69.25¢ 0.50b 11.67c 2.34e 9.74d 21.42e 22.8d 4.75d 26.56d 8.5e L50
94.26h 0.62a 26.67a 6.13a 22.33a 43.68h 35.3b 10.31b 69.89b 15.4b C25P25
94.82h 0.40bc 20.83h 3.32cd 13.14c 33.10cd 32.8¢c 8.34c 54.97c 12.7c C25Li25
78.76¢ 0.30cd 20.83h 2.98de 12.61c 32.66d 31.3c 10.05b 56.98c 10.7d P25L25

Ol e adn ) Blews L ey S S C oy o P LSD o)ﬁﬂ'/.a Ck.d)s D3 e sl Ol S nie O S (,_<:,.4> shls L;uwi;l.:ﬁ Ot A 5>
In each column, means with the same letter(s) are not significantly different at P< 5% using LSD test. *P: Peat moss, C: Coco peat, L: licorice root residue.
and ol S5l 5 s Slho p St g glaasal S Kl anplie oY Jpux

Table 4- Mean comparisons of the effects of root medium mixtures on reproductive and physiological traits of geranium.

Ak cis S 2 ot S (sl oS JSes sk 8ol e
Visual quality RWC (%) Chlorophyll (mgg™?) Peduncle length (cm) Flower No. Treatment
6.75¢ 72.0c 0.97c 9.7cd 3.0b C50
9.75a 91.2a 1.25b 14.5a 5.5a P50
3.1667f 47.6f 0.84d 9.2d 2.3b L50
7.9167b 83.8b 1.17b 12.8b 5.7a C25P25
4.3333e 57.7e 0.93cd 10.7c 2.3b C25L.25
5.4583d 63.4d 1.46a 12.8b 2.5b P25L25

Ol e ady Sl 1L (o S5 C oy oy 1P % s LSD RPN Clawﬁ)l;&'.u ClE Ol S ie Jf&&zdbh o Sle 05w A 52

In each column, means with the same letter(s) are not significantly different at P< 5% according to LSD test. P: Peat moss, C: Coco peat, L: licorice root residue.
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Abstract

Geranium is one of the most important potted and bedding ornamental plants that selection and
construction of a suitable growing medium is important for success in any stage of its production. In order
to determine a suitable pot mixture for geranium, the effect of peat moss, cocopeat and licorice root
residue in soil-based mixtures (50% by volume, including soil and perlite in a ratio of 5:2), an experiment
with 6 treatments (50% by volume) including peat moss (P50), cocopeat (C50), licorice root residue
(L50), peat + cocopeat (P25C25), peat + licorice residue (P25L25) and cocopeat + licorice residue
(C25L25) was performed. The results showed that the highest values of plant height, shoot fresh weight,
shoot dry weight, number of leaves, average leaf area, number of inflorescences, petiole length and
apparent quality rating were belonged to P50 treatment. The highest values of root fresh and dry weight
and root volume were obtained in P25C25 mixture. The highest leaf area ratio (LAR) and relative leaf
water content (RWC) were belonged to P50 treatment and the highest amount of chlorophyll was
belonged to P25L25 mixture. In general, the best vegetative and flowering performance of plants were
observed in P50 treatment (containing loamy soil (35%), perlite (15%) and peat moss (50%)) and then in
P25C25 treatment. Therefore, with little access to peat moss, less than 50% of peat moss can be replaced
with cocopeat, and more cocopeat has a negative effect on plant growth. Licorice residue had a negative
effect on most of the measured indices.

Keywords: Chlorophyll, Flowering, Leaf area ratio, Relative leaf water content, Root medium.
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