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Table 1. Compounds in growth stimulants used.
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Table 2. ANOVA (mean squares) for the effects of evaluated traits under different concentrations of three plant growth stimulants

i e @bl e Spdsk Spos S g S 0l Gl Jyb S sl prSon A e Sn dsb Sl sl Sl ks
S.0Vv Df Leaf length Leaf width  Leaf surface Flowering skallS Floret S s ool s llS Cormlet
time Floral stem number The largest The largest Lateral diameter
length floret floret length ~ floral spike
diameter number
Sl 9 102.11** 0.056** 3061.94** 72.99** 47.14** 18.30** 31.40** 29.02** 1.31** 8.70**
Treatment
Error L= 20 0511 0.00069 29.86 5.46 0.69 1.61 0.70 173 0.12 0.89
oy 15.28
10 55 10.2 12.58 13.45 15.21 10.02 14.65 11.28
CV% i
Y JJ.\’ aalsl
¥ mle 4 sliss 053 a Jeés s b sy ks L gals JS Jés s O3s % b o B (VTN { JP WA CA WP oW
S.O0V &3l Sl <3 Chlorophyll  Chlorophyll  Carotenoid Total Nitrogen  Phosphorus Potassium SOD S
df Cormlet Cormlet a b chlorophyll APX
number  weight
Treatment L. 9 0.885**  2.47** 20.96** 1.87** 0.329* 28.42** 0.20** 0.0052** 0.040Q" 32.33** 18.87**
Error .~ 20 0.166 0.17 1.06 0.13 0.11 1.18 0.017 0.00077 0.031 1.53 0.69
CV% ol s o o 14.28 16.27 14.18 13.58 15.98 14.23 10.25 11.36 12.25 18.52 21.25

#% NS

'/.O)\JL&:—!CEM);éJl:d'Mngls&usﬁgﬁqu*} {

" **and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Table 3 - The effect of different concentrations of plant growth stimulants on some traits of Freesia hybrida
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In each column, numbers with similar letters are not significantly different (LSD, p < 0.05)
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Figure 1. The effect of plant growth stimulants on floral stem length. In each column, numbers with
similar letters are not significantly different (LSD, P < 0.05).
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Figure 2. The effect of plant growth stimulants on floret number. In each column, numbers with similar
letters are not significantly different (LSD, P < 0.05).
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Figure 3. The effect of plant growth stimulants on Total chlorophyll. In each column, numbers with
similar letters are not significantly different (LSD, P < 0.05).

ails Ste 3 IS Gl (il alos S ojlae e 5 anal Sladeul (S5l A S e 308
ol Olsn (2S5 o i oS 303 0L 50 ekl S s3 b sa (S Lo IS Ol (5,831 (Zewail., 2014) =
53 Pl 5 0o St slasles 5o b sa Jbs IS Ol cmomen 20 als 5 SOl 5 lasles L3 G5 4 Slis
Sladenl 3,515 48 515 OLES ks OWaLS (555 ol plowil sla rassy L (Kharazi, 2016) 55 i dals L acylie
Thirumaran et al., ) <ol Sge dool st 5D iy IS @ L5 IS (S Ly IS glymmn o obos Sl o jlias 5 il
.(2009; Blunden et al., 1996

5,8 cpizeen ((Kharazi,, 2016) 1i o bl OLalS S 3 IS s IS Ol 2l3l sl 0l s 5 ael denl [l
L 3 del ste 10530 5 (EI-Naggar et al., 2009) psld olS s D sa Loy JS Ol Ll 55 el ladnl
SLEIS ) (slyme 2 iy S s St U 1 oon ol JRass il b &S ool ails o2 il (Abdalla., 2019)
sl aiel donl Jles &S W3 S 5,158 (Hussein etal., 1992) 0l as 5y bl fpaan 53 3)ls Slysan by 3 S
OLen 5 Lled Jam i o plowil vy 5ls 28l 15 45555, Olse &S Jl)s s SD 58 L85 IS Ol 2l 31
OLS 53 L5555, 5D s ,IS 5@ Las IS (IS b5 IS (gl smme sls OLiS SL ke olS (g5, » (Shehataetal., 2011)
Axdls 5 5L sl HSOlbe ol 4 Comd olos S ojlas s ael sladel b ol e

preoly 9 Ad O35 ol A

B i 1 Sy b 5 055550 slhie Sy A3 s me e b S 53 3 5m g el s s ek eslid (slasleg |
L aSssb 4 cadls (bl 50 S 5o il 5 055 20 mead L35 SlacS e L OLLS Sl b i 5 opl 4 oo 5l 3
g Jl s 53 VA 1S 5 O5s 5 dons Sl s OgensST (Gl g e e Sl lps 3 V0 CBE s 8
SS e 5l sline glac il sl Cesay 2 bl 2 (7 Jsi) Ay L 3 S 2 53 TV 5 Y VY 3L sl

533 i 050 ST Sl S GS 2 5 i e A 50 b 2 S 53 05 se hed o> 3 ekl e A

\FA% §

wiin) et s 48


http://dx.doi.org/10.61186/flowerjournal.7.1.135
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.9.4
https://flowerjournal.ir/article-1-224-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

[ DOR: 20.1001.1.26765993.1401.7.1.9.4 ]

[ DOI: 10.61186/flowerjournal.7.1.135]

VoYY :(VV (V) 2o oalS 5

Olsee O 5o, 581 slasd 5l Sla 530/ 5 ) /0 clad ps il s L aSsusb 4 DU 5 SOl 50 Ll ) S e
Sod i s (Labd sl 350) Sl ol dals 5 oS ol Jb= 3 pl Ay 10780 5 /YA /YA 4 S el
Sy ied 5 055 gl ORIl 3 5 Sl 5 Sl s S e 53 &S Sl b s ol S A L3IRHEVARVAL
St (10N0) ly 5 (P10 :S3ka L) 035,55 Aoss 30551 5ls 0L il (55 Slalllae tzils 30 L3 0
Cote iU (Kharazi, 2016) 55 dals 5las 53 055,55 Olge (e yeS 5 Sodls s 5 Colnly g b anglie 5> S 50
ol Sl e g ey el les QLS S s oty 5 SRed D55 50 pols pend 5 ol Sl ojleas
El-Nemr ) o, 5 jall law g Calises Wi, oS > 4wslis .(Rathore et al., 2009; Mancuso et al., 2006) <.l
Sles LS & il 090, ST L ol Sl OLLS S 5 55 353 50 (65,500 5 5 Sk olie Ol oS sl OLLS (etal., 2012
Ly S e 5,8 3l Ol e oS Sllas s g Sls, 5 5 6 SVL ke 5l (g, S e ple Lol
oy 5 055 Olmn e 5 300 LS S 53 35 s oty 5 Jed (O350 polis Olse ez 5 B 3G il
35 63 s s (Fomesetal, 2002) 45 S 55158 slss Sl oslas Jlog 5 anal ladesl o 53 o3 5 4
% ok (S S I 035,55 Olge e 5 8,5 L3 iy GaS e il o iy 5 i 0055 ole Ol
Sl OLLS 03555 Ol Jialsl gl 50 Los S ojlias 5,18 oS J s ki sdalie el ladead Sles
ol las QLS 5 cils S1elS S 5 35550 ool Olse 2 (2Ls5 S o jlas (Shehataetal,, 2011) il ods
Ly S e il plsil 508 55 55 axdlas > (Shehata et al., 2011) waidls (g it el ael ladal b
s s e Rl s (Gl olss Sl oslas 5 (Osa, 81 5 SIlSGsl5m) ael sladend 51 s 51>
Pa Ay LA S R amss el 5 S 055 5

(APX) 5ldemST s Sy 55l ﬁ};i, (SOD) 35 pomms 3 eS| 3 g ‘..3')51 eS| 5T ‘_;u(.,,;T cdld O
LSl g o 31 53 8 SIS s 3550 e 63 sl 0L Sl e 0ka b B30 ¥ Jsder il 4 a5 L
dlie 53 Ay GacS e slasles ann 4S(5osb 4 s ls pme 1) Lzl e 53 Sl b ST 5 50 s>
58 G JS8) L 5y Syl 5 50 s 2enST g BlAST ST sla 5T 2l 4 e Aals e

(0

VEA §

wiin) et s 48


http://dx.doi.org/10.61186/flowerjournal.7.1.135
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.9.4
https://flowerjournal.ir/article-1-224-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

[ DOR: 20.1001.1.26765993.1401.7.1.9.4 ]

[ DOI: 10.61186/flowerjournal.7.1.135]

VoYY :(VV (V) 2o oalS 5

35.00 -
3
3’ 30.00
_3: _?0 o 25.00
R~
. > = 20.00
1458
}\ % § S 15.00
EEANR =
~ 3 Q£
3 }) UO-) < 10.00
9 5.00
a
% 0.00

TL T2 T3 T4 T5 T6 T7 T8 T9 TI10

LS Ay oS e
Plant growth stimulants

ch.a,ajb‘!'.u Sl 350 e kasOlis wlin By > O g A 53 30 geyd -‘:—»5';;:«(-1;47 Al ud, S e G SS
2l LSD 5031 5 70 Jloz

Figure 4. The effect of plant growth stimulants on SOD activity. In each column, numbers with similar
letters are not significantly different (LSD, P < 0.05).
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Figure 5. The effect of plant growth stimulants on APX (Ascorbate peroxidase) activity. In each column,
numbers with similar letters are not significantly different (LSD, P < 0.05).
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Abstract

Improving the quality and increasing flowering is one of the goals of growing bulbous flowers. It seems
that plant growth stimulants depending on the type and concentration used can be effective in achieving
this goal. This experiment was performed to investigate the effects of type and concentration of three
growth stimuli on flowering and corm production of freesia based on a completely randomized design
with three replications. Experimental treatments included three types of growth stimulants (bioradicant,
Ecormon and Futop) at three levels of 0.5/1000, 1/1000 and 1.5/1000. No foliar application was
considered as control treatment. The results showed that with foliar application of 1/1000 Futop, leaf
length increased by 8.9% and 14.5% and leaf width by 9.8% and 5.2%, respectively, compared to the
control (no foliar application). Also, in plants treated with bioradicant growth stimulant at the
concentration of 1.5/1000, leaf area was higher than other treatments. The use of growth stimulants
reduced flowering time. In all three growth stimuli used, an increase in flowering stem length was
observed compared to the control. The use of growth stimulants in all 9 treatments was effective in
increasing the number of peduncles. Using the highest concentration of growth stimulants used in this
experiment, ie concentration of 1.5/1000, the diameter of the peduncle in bioradicant, ecormon and
futop treatments reached 21.7, 20.6 and 23.5 mm, respectively. Bioradicant treatment at the
concentration of 1.5 /1000 resulted in 2.3-fold increase in the weight of the peduncle. Total chlorophyll
increased from 23.22 ug/fw in no foliar application to 31.89, 29.80 and 31.47 pg/fw at the concentration
of 1.5/1000 growth stimulants of bioradicant, ecormon and futop. According to the results, different
concentrations of growth stimulants caused a change in the percentage of nitrogen and phosphorus in
freesia leaves. Accumulation of phosphorus in leaves treated with ecormon was more than the other
growth stimulants used. In general, among the three growth stimulants used, bioradicant at the
concentrations of 1 and 1.5/1000 had greater effect on the vegetative and reproductive quality of freesia.
Keywords: Bioradicant, Chlorophyll, Ecormon, Futop, Growth.
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