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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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* P: Peat moss, C: Coco peat, L: Licorice root residue.
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Chlorophyll b (ugml?) = [22.9 (A645) — 4.68 (A663)]
Total Chlorophyll (ugmlt) = [20.2(A645) + 8.02(A663)]

Relative water content -y Leaf area ratio -\

Yo

=) 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
https://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ 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

Sl PFY o ge J b s> o ABE3

sl PO 7 5a Usb 55 Sl AAGAG

S s o5 VIL000XW) s Jol jislie wised 5 035 05 5 p S ke aobae Ao o 85,50 Jids sl
Ll 05 e S 503 053 W s A s o (U520 D e e V

Odowsl b Oles 3 (Gols i ged A (5,8 o3Il S et bl K GlacKaws Sl eslizal U S O s (g gt
D3 S 3 S el (FW) S 5 s 3o Vo5 035 Ml o el OLS oLl 51 i 5 ol & 56 obes
A Sl (TW) bl Sl O35 mgmndan 55 VY glos 5 plidsy 53 cslo YE Sl o Ol s a0l 0ol
LS 5ol o glgmme . LAE 035 0503 5 S sl YF oo g 55 Vo (glos b 05T 5 o gl pnne
{(Barr & Weatherley, 1962) Ao avul=s 55 J 30 5 5l oslazal

RWC (%) = [(FW — DW)/(TW- DW)] x 100
53 3 LSD Oga31 51 eslial b lapSSle 5 cplonil (Y40Y) 4 ases SAS (L] D3l 5l eslinal Lrlaosls Jdos 5 4 52

AL i 70 e
Cou g mls

Sbed o oa A glaa e eled gy OhalesT s55m S (la i oS sl OLES Laesls bl 4 o
YO/P) Wg ) Juld haed olpa ol A (sl Lt e o ity (ol Jls e Lo S5 5 aoleil
S e 50l 5 (XO/Y) S slad (8 VP ejltls (S 035 oo 8 MVTE) )bl 5 035 (e ol
i (1 d5a) 352 L8O ek« by je Lol cnl Sl 0 28 055 PSO Slass @ bssjo (w50 e 5Le TV/Y)
(F J302) 35150 & bgy o (FAAA) 0T ey S 5 P50 e & sy (114/0) (LAR) Sy o e
o 10U S e 3 Gt slestls Kis 5 05 gl lsgiee SR sk LI e s
YO o jon dr g LYO sl &5 (g sbar axils ol sy A p il Sl ren 53 Gy gl Bl 53 Al e
S bt 5 (Kesb S S s 5 5SS Sl el alsm pll A 53 03520 B el el (L5 e 58 LSS
(Esmaeili etal., Asls a3 5l 555 s opl 53 gdd, Gl etle 05 p VL sl e Sl oS el LYs s (5w
Qs e JU 2w s (Mahmboub, 2008) ¥yl 555 5 (Shahbazi et al., 2012) ' Se olS s, 2013)
SLI3 s 53 ok S8 Thal s olS 53 )bl (Sis O35 oy 355 Ol o i 4 2 VL St S
2GS b 4 Cd oSS S Al > (2009) Barfion et al. (Esmaeili et al., 2013) sl il ooy 100
ol Olocn pd Llowy 100 (g5l SIS wiusl Ly Js 8 Ty L3 4Bl Ay alS Slaa S 5 sl OlalS A,
sl 5o o3 OLKRass nl EB LS a8 OblE Six 5 5 Uiy s gl RS and s s Al RalS
3l Sas 1 cpl il e (Yavari et al., 2009) T S5 <55 5 (Gheasemi Ghehsareh et al., 2020)

3 are g Gl el Jol oS ol Glods s LS 503 Gy Al O s ediylasl slaesle 545 5 Wl S 5

Dracaena marginata Ait. -¥ Ficus bengamina L. -¥ Dianthus caryophyllus L. -)
Fragaria x ananassa Duch. Cv. ‘Selva’ -¥

\i4

=) ol 3 S5


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
https://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ 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 Rl Ol oy Sl tiSan 5 5 Jad e SO5dsh e 5 SIS (S (S5 gladul s el sl
Ay 35 e 3 INH 13 4 Ity oo 055 3dome 5 olal 28l L 4l gad 038 3 5udomn ol 51 O 5508
L5 B il o en Yo Of Cllg [ulnS Ll St Cs w55 owomen (Farooq et al., 2009) das o ials 1,
Sy 5 St awies] SIS 3055 oy 45 i 8 i 015 s o0l plo (MirseyedHosseini et al., 2017) Ll ol 55l oLS
alyy U Ll ol oals s b i s S 1 olS 3, PH 28l 5 sl wsgis Sasby el L (YD)
Wl 0313 RIS 1y Ay 0155k slaesle 355 Jlel 35 5 oS Ol Cll S S s 4 0l il

I3 S6 cos S a5 S, sl GSladn s Opr el T 5 Sl Jsb 28l e Jelye 51 S
Gl L e 53 Sy e o 5 slad s sl S V0 ol le el 1 (OKi & Lieth, 2004) s s
(Esmaeili et al., 2013; Khayyat et al., 2007; Tehranifar <ol gews ' o5 5 555 Oy s o 0l Siays Koo
(Qing-chao et al., sl o5 Cou 3l 7S Cu S35 53 S 5 sled & ol Lasiine 5| el oS s et al., 2006)
Casb) Bim 5 el ol S b, Sl S L (Saaes o xS A3, &1y 55 .2014)
23 ol 4 e Y0 w3 03 94 Oluin b Llewy 5525 (Ostos et al., 2008) 5 1> cie S oS Ay s el
g Sl T oS Ll 5 8L (Y i) Jles onl b 035 S 5l (U WIS e S A3 S e 5 led
S Li, Sl 4 sl 2alS L il s e Ll (Amiri Deh Ahmadi et al., 2010) <l wgo 85 2ss SO S
-b.kiu‘MGMMJOT&-“\SQJUBJ}?)W@UWM)Q-‘ﬂ)gﬁdﬂ-wgmiﬁﬁwﬂf
ot 55 el gls ssls OLLS &S ol OF 51 Sl s 2,18 & 5 s (g5 5l (Khurana & Singh, 2000)
by azws DL SIpbe Gla e o OV puama b 5 AL 48l Glaesle s 3 ol 5 GlacS 5 il
(Einhellig & Rasmussen, 1979) 12l oo bad 56 5 Lo 558 (ol 5596 (e ds ST ol 5 ooy 5 ol 5 555 oo
S SAS s 5 letl Ady (SEIsL L b 53 S (S B el Sl s sl Wl e el S
03 B KI5 o Ol b 3 Spmge ASIIT lacs 5 (Putnam et al, 1983) &S Jlas! bagy 5T ol
aw ol ojlae 03530 L Liass s (Zarei etal, 2014) 5,5 alS asl S pbe 5 o5 a5 eIl 5l 6 lan
S 53 Olaip o ol sslas & A8 Gasite et Of Sl S8 Lasme 40 gl 5T wl0km Olip e 30l oS
Lile pliawd SeuS 5 555 1 sl ol s O K s s ol 03 S bl S0,1550 (a0l ddy Cos w5 Lol S
(Hassan et al., 2004) Llazils sl 1358 0 ol G a8 0 5 aedS

oy = 5 (b5 PNY) wln) S 055 (p S YY) wln) 5 05y beld ads) Al Glaarls Jlade o 2l
A Jsdr) A3 e LOO0 Sl 5o bapastls (ol Sl 0 208 5 55 P25C25 Jless 4 bsy o (nSe 20 Sl YR/PV)
o ol o o 28 Js i 5 S 5 AS b Shs sse corse adu) 6l b Bl slnl 4 S

CAlS S Sl w5 L uguj ol s (Khalaj & Amiri, 2012) v cwlio 45568 JalS 5 O3 03,08

Nigella sativa L. -+ Cyclamen percicum Mill.-y  Epipremnum aureum Lindl. and Andre ‘Golden Pothos’ -

Pimpinella anisum L. -f

\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
https://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ 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

ol ad ) iy Slp e Jal s 0Ad wal b el IS Slaa 5 T 058 wal 3L ol sy ol Sy 51 2eS oy S5 O
ol ol (Sae S 5SS sl gla i 3 LT Jolh Sl s dﬂrf o5l sl b K0 (g Sl o
gtz pl oS Agb FC aha 53 g Cush )y (glsms 5 (F J3d) RWC Cnds o8 L ol aly) 28 S ol
5 (N dsa) e3 g o3 Sy > Sy iS58 > Olain o ad) Ll (50 & bty O SIS 6 (55 5bay (o
et ossar 5 olsm eIl e Ly s 4 S S5+ o (5ol SiS T 3 3003 5 gy oo b a0 al
sl 03 gs @l B als s 6l Sy S5 e b aslie o g i o8 Glaesle i ctla, 6 a3 S 5 ch s
55 035 S ol o3 g Wiy S05 Sl Ay Ay e 3 s 5 Ol 3 e D3 eald s w cnl ol
6 osls Ol il mlin Sl e geS 3,08 55 ks bl (glatasgy o edys LBO iy 3 aluy e 5 i
Sl o313 2alS 1y el 5 Tolg adien Ml i OalS Wi ) S 4 S S eSSV Ol 035531
Hs el S u:iuj ol > (Garcia-Gomez et al., 2002; Papafotiou et al., 2001; Qing-chao et al., 2014)
Sl i AEL edd QLS i sl O g 2l 5 b5 s Ologn e ey et (glae)d 35
L ody3 P25L25 5 P50 (sl iy 53 o35 4 (/70 5 +/Y0) OF (p S 5 P25C25 s 55 (+/5Y) o lutlis 4 ol
S e 4 e laosle 5 O O3 al 3 51 30 W5 e Sy S 53 o)l ) S D332 08 (7 Jpx)
5 s 38Ul S 5 Oloipmd Blow 0 iass s 1. AEL (FoNteno, 1992a) of i 4565 b 5 olS (ol
SIS e ety pad Sl oV sdr) Ll S S5 5 Sy 4 S Ol et Ay il Jid e D3 i
Ay il il slosenls lsl olS (gl 1y O o jmws CBlS e 53 5L e 0 jied 3 g s Sl (G500 piud
(Hussain et al., 2017) > 35 o o lls 5 4l

A et 2l (O/0) P50 Sl L (gls pae Soslis oS i ol P25C25 Sles L3 OV) S Lk o rie
Ly oS ol ok 318 (F Jsdx) 55 L50 s 0 bg e Wil o 28 5 P50 2 4 Logs e (VE/0) 03T [Kes J b
Jols b G, (Borji et al., 2014) cl i o TV r L aglie 53 oy 00 (S5l i 3 Slaad AUS
(Rajaie et al., 2015) ol 4L 21531 Olop nd oo g o geS ¥+ 3 008 31 3 T LS G a8 aalesT ol )
el 035 0T gl S5 53wt 5 JTosle ol JalS Sy 51 30 Jleas] 0 oslis ol &S

IS s S e i 5 s s IS Sl Ol et Bl slien & 03 S 38 LISAT 36 KLy s
CE““ bl 51 P25C25 5 P50 (sla jles .o ous P50 LS s ol 5b o 5 PSOLS0 Lo 5 <<’J§ M r;Ju \/¥7)
CLalnS, rals Gl (L5O0) Olucp b Llomn 70+ (g3l i Ll Lzdll gols e sl Sou L by IS
U508 Sl smn Shols o gaS s T+ S T4 (ol e 53wl A3 T goles, olS (F i) S ot 5
wly G i 3wl A, LS IS LS s Ly IS i o 2k (Morales-Corts et al., 2014) ol o355 (5 2

slcd sl el s ol 5 d (05550 Ol D05 Fsewax g L (Wilson etal, 2001) ol es 55158 o

Cucumis sativus L. - Calendula officinalis L. -v Euphorbia pulcherrima Willd. ex Klotzsch -\

Rosmarinus officinalis L. -t

YA

=) 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
https://flowerjournal.ir/article-1-202-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ 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

(Pandey, 2005) >33 o b, s s Sol o paie ol Gl 53 Al 3148 g e a4 fds IS Hlde 5 4 50
5 3 SIS Gla S s e ey Aol 3 S S gbtile o Lol ol GlaS 55 0355 OAS Jdas
(Hernandez et al., 2002; Hseu & Huang, !5 Sies sl o35 33! dﬂ Loy HlAis 5 7 50 osby PH w58 ey (S
(Yavari et al., 2009) S5 o5 5 (Zarei et al., 2014) g aieen IS 2o 55 Oloip e Llowy Sl eslizal 2005).
SR s e Gl e pl 03 Saby GBS S s (e Sl il odd S L35 IS s gme Sl sl
ok (Marschner, 2011) 1l Lo, IS LSCas Ol [2alS ol (gl Jole 5 155 o B0 2y 53 olS eslizal LG T
dpbin s GO, Shals el 5K 5 el Gind sl pais 35S 5 OF USRS Jolss 0o
S 3 (LYVIF) Jldie op 2aS 5 P50 jiew 53 (JAV/Y) e o min S Ol s (glse k5 5l(Pivot et al., 1993)
38 Jal a3 O Jldie 2alS 5 anily  Stewen lass colda b S 5 Ol o (glgtmes (F Jsd) A o> L50
(Miller etal., 558 o ol 2als cuw OLL 53 5 ol SdeSlgs Ol 5 gl Culls 2alS & e O
St 3 4t L) e S el 5 S e O Oals ey el [y atyy re (Sl 05531 2002)
(Glinski, <ol Of Codir 55 pgo a0 S S ey 5 adyy m led ew (Kolek & Kozinka, 1992) 55 5 .
a5 op i el o3y bl 05 Sl teS Olucp b By LIS lajles 55 4y 4wyl & A3 s> 5 2018)
3,150 @l OLLS i (F Jsdr) 35 L50 2 4y by o O p a8 5 P50 oy 4 by o (AV0) (5 al oS
5348 SLlS ol e Bl IS b a5 s S sl 5 S K55 s el S Jled GlS IS s, asle
CtS p e Gl in g 4l Ay S S SUYO + Sy AYO (gulm s 53 O 31 e 5 03 s VO ol gls pe
W5 53 ot M o3 Sy oS Az e 0L L il ol il kS il sla ey 53 S 3 L sy

Sl el CoaS L oblS

va

¥ L L


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

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ DOR: 20.1001.1.26765993.1400.6.1.5.3 ]

[ DOI: 10.52547/flowerjournal.6.1.71]

AF-VY (D8 (OF0) s olalS 5 S

.glMAgAJ“LﬁJQJMJﬁ@SMdHWI;‘QﬁQMW—VJJA?

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 Cb)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 c]aw)é)bg;'du ClE Ol S ie x_’ef-n_ﬁ_ri;;w:db\: 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.
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