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https://en.wikipedia.org/wiki/Carl_Linnaeus
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Table 2- The ratio of the substrates used in the media.

o Sy S sSsS Y Sl

Ola i o Loy ' basles
Licorice residue (%) Pea(to/rcgoss Coioo/og)eat SOII'PEE;Se (5:2) Treatments
- - 50 50 C50
- 50 - 50 P50
50 - - 50 L50
- 25 25 50 C25P25
25 - 25 50 C25L25
25 25 - 50 P25L25

Olop e adoy Blewo L e S5 C o5t o P

* P: Peat moss, C: Coco peat, L: licorice root residue.

Pelargonium x hortorum ‘Ringo 2000 Deep Red” -)

\Al

=) oWleT 3 JF



AF-VY 2(1)F ((1F00) 2 olalS 5 S

Olgaol 55 yame oS U8 5l el (gl > (Syngenta Flowers, Netherlands) 13 S0 G Y 5 slaclis
o asyze SISl edd g (L) cile slaasisel (sl 2 il Yo gLl 504 s a4 (Saudly slaoldlS s
Sl S5 b edid S geaS Oluip ped 2l s Blows 5 S S S (Klasmann-Deilmann TS 1fine) cpeudIS S 5 o 3
Sbaw 5 el Of 3 cele ¥ Sle w0 il S i a8 4 T glaesls s CESTY sl 3 el SB
L (IS e 5 K s 4 (N20P20K20) LolS 555 L 555 350 o 0lS ol il 5l s o gt
sl ol gLl alar 31 Ad; slaasla ol ¥ sdS Sl ey s OLSS Lo ples 3 OLaLS (ol Slde 5 553
Si 5 5 055 S p e S ol (S les (Dijital caliper Guanglu 0-100 mm) Wl ks wxli glaolail
b ol (Sudhakar et al., 2016) (LAR=S ; mhaw /olS Si 035) g Tl o sl 5 Ak

A2 Sl RWE) 'S s Ol s glime 5 S 0 by IS (gl 52

.;..15,'...;.0!‘,;.94“;&.‘! 340 ‘5\.&:;\.& 6\.‘5;}_3—" d}.&#

Table 1- Properties of materials used as substrate

QAJ“UA Sy Q-.Z‘J.@i _

b - Fosws s A ek
Substrates* 7 pH ret%lr?::Jgﬁ Total N Organic carbon  Phosphorus  Potassium
EC . (%) (%) (mgkglg)  (mgkg™)

(dSm™) (%)

Soil 1.23 7.67 - 0.06 0.57 19.4 325

P 0.34 6.00 70.9 1.12 36.27 78.5 550

C 0.48 7.03 62.2 0.56 31.59 93.6 730

L 0.6 7.40 33.1 151 19.11 118.4 440

g_)l—_uu..v_j:.,.:t 4.1.1) .Lvl.o..».u L cga.:._rjsﬁ C ccj'a'- Ca-:-l PK

* P: Peat moss, C: Coco peat, L: Licorice root residue.
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L eyl 7Y 5 77 lag 5o Jsb 53 1y i) ol 5 A Jaed 0l adds 5o 5o YO Ladds 1y e 4 Ladisad
(Arnon, 1949;  ai aculee 5 sladse b 5l eslical b Lo IS jlade 5 A ol st j2e 528 2ol oKis 5l eslanal

‘Lichthentaler, 1987)

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)]

Relative water content -v Leaf area ratio -\
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9 dnw g 614:;‘-\.3.”“}.?(_}.919-6@1 Slodgdy A J_<3.> S 3l AL Ol 55 elilasl slaesls S99 5 AW L;.,\.:My

Dracaena marginata Ait. - Ficus bengamina L. -¥ Dianthus caryophyllus L. -)
Fragaria x ananassa Duch. Cv. ‘Selva’ -¥
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https://en.wikipedia.org/wiki/Carl_Linnaeus
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iy 5 Ll el 03y 3 sy 03 4 s 1 ol L3 PH 28l 5 lis s Casb, el L (YD)
el oals 2S5 Ay s la3k slaesle 35 s Jlatm) 55 05 T g Sl s 4 Ol e

St e ) IS s 5 Sl Glastl el s s el o L35 Bl Uk gals o ol 5l S
EB L Ghrad 55 Sl Gl 5 Jled 5wl c V0 (sl Sles sl S (OKi & Lieth, 2004) des
(Esmaeili et al., 2013; Khayyat et al., 2007; Tehranifar ool gees ' osn 5 S50 g dialys 5o 0l iy Koo
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glaw 2 oS i s il (F o) Sl ol Casby 0350 a8 5l 50 Wl e 4 i S s w5 e
S Liy Sl 4 sl rals Ll s e Ll (Amiri Deh Ahmadi et al., 2010) <l wgo 85 S2s, SO S
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3> B o LIS e Olaip o 03 39750 ST slacs 5 (Putnam et al., 1983) S Jlesl bag 31 ol
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et 53 Dlugn b ol oslas &S Ad pasite ot O Sl S8 s 4070 el 5 Til30bas Ol e 29,13 oS
Libe sl lac S 5 s g5 | slas ol J:}: Ol;&.ﬁji.clﬁﬂ\ 63 S sl QS/,\J)\;)'L_ ‘uof,u) oy g baal IS
(Hassan et al., 2004) Llaxdls ol 5 5SS - pls G aS 1 5 aendS

ahoy = 5 (05 PN win,y S 055 (S YY) win) 5 05y beld ado) Ad) laarl Jlade o 2i
(¥ Jsder) A3 odus LB0 [las 3 s astls opl Sldds op 2eS 5 55 P25C25 Sl 4 by o (e 2o ilu YE/5V)
Mot ol @ 28 s apde I8 S 5 AS G Sy s case il Sl e Ll 5 sl 5 S
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Nigella sativa L. -¥  Cyclamen percicum Mill.-y  Epipremnum aureum Lindl. and Andre ‘Golden Pothos”’ -
Pimpinella anisum L. -f
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55 055 eSSl 03 g s K05 S s A e 3 [ 5 Ol 3 8 03 el b s ol il
6 osls Ol e mlin 5 CpeaS 308 3 ks plnil slatassy i edss L0 i 3wy e 5 S5
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AR TRGI R OV J':iuj ol 52 (Garcia-Gomez et al., 2002; Papafotiou et al., 2001; Qing-chao et al., 2014)
S e AEL eld QLS i sl O Sl el 5 L5 458 Olan e Blang et (slae)d 35
A3 ody3 P25L25 5 P50 (sla w53 i 5 a0 (/70 5 +/Y0) OF cp %S 5 P25C25 2w 3 (+/8Y) o lustls w0 ads
S e 4 gl Glassle 5 T 03wl 1 S0 KIS e Sy e 3 o5l Ui 4 Ay o D3 oS (7 Jsr)
546 5l b cl (SKas 55 Olocp e Blen odiass s i A3L (Fonteno, 1992a) of cixws w56 L 5 olS (sl
S s baaly ) gad Gl (V Jodor) AL Sy sS55 5 Sy Cond Ol et 4y Llony and i Do 2l
Ld) ShI el 5 eals SRl oS (gl 1 0T s CBIS s 53 5L e 4 ded 355 el ($) 555
(Hussain etal., 2017) s 55 o o )Lt 5 als,

i e e (O/0) P50 Jles b (gls pme Soslis oS AE ol P25C25 Sl s OV) S bk cp i
Ly oS Sl ol (i1 (F Jsax) 55 LB0 jzes 4 bs e OT 0 268 5 P50 i a0 bgsye (V/0) o031 [Kes J b
Jol= s S (Borjietal, 2014) ol 2l e U0 b anslie 5o S 00 (Sl s 5o Slaed A
(Rajaie et al., 2015) coul ansl 21531 Olocp o sdoms o CowgnaS 71X 0 3508 31 55 TS 6 ol 2ala3T ol 5l
o035 OF Sl (S5 53 st 5 T ook nl JolS Sy 51 (20 ozl 4y 2l ol oS

JS U S e cniie 5 s 8IS e 2 Ol Wlomy slen 4 0353 Sy )8 JISET b Sl b
glaw Bl 5IP25C25 5 P50 (lajles s odys PBO s 53 OF 5l g 5 PSOLEO Sloi 53 (o5 s 0,5 e V/F9)
SLalu, ials el (L50) Olyp s Llomy 700 (Sol e Lol dzill (g)ls sme sl U L Ly IS
J5 S (Sl SI1s S gaS sans TV oy TR (sl e 3 4Bl A T soley oS (F Jade) b g
Wl S8 e 3 sl A LS 58 olS 55 Ly IS Jlads o 2t (Morales-Corts et al., 2014) <ol o3 55 (5 2

sbadpbe cotle o by 5 Ha0d (055 20 Ol 0350 Jse 4 a5 L (Wilson et al., 2001) cowl ol SR

Cucumis sativus L. -v Calendula officinalis L. -v Euphorbia pulcherrima Willd. ex Klotzsch -\
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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, e Ay SUF 05 iy 5000 S o Spoled olsls Six 05y alexls 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 adny Blews L ey 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 O 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.
aad ol S5l 5 s Slho p i g glaasal S Kl anslie oY Jpu

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

Ak oS S 1 ot S (sl 5ma oS JSes sk 8ok 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 L (o S5 C o2 oy 1P % s LSD RIS Clawﬁ)l;&'.u ClE Ol S i Jf&rﬁ;ﬂzdbh Sl 05w a5

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.



