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Figure 1. Growth stages of freesia plants in the research greenhouse. A and B) Pots filled with
substrates were placed in plastic boxes on the benches; C) After corm sprouting, fertigation treatments
were applied; D) Fully and half-open florets; E and F) Wire supports were used for each single plant.

g e oSt 3l o3lital b iy e dln s 5l (gla oL s (6 S 0311 T ity s olSitns Jas 5 iy e (5 gt 2L
eS8 Lan 5 ediinlol SOLU 3 aiBs Yo Sl 0 S S S 5 e 5 opl w0 8 B, B (8ol T zay 5l
el 5 by QLB e le la el el s il sl Olen e () Sl ey 5 235 D13 o s
s S O i 4 e il 5l

DS 55,5 3l oy S 636 055 5 ok dlS a3l o codadlS il plis)) ¢ allS B 55, ol L2l5 A3, sla el
5 6 slaeilly S oS Dus St Sl ey il 3 Slas s Sl d 3OS 5 Sl Ll 56
3 Lol 51K s elal p S35 6,255 o510 3 Sae s (S5 00 Lol 035 5 Jled 5 Lds cuils p Sl
3 S s OIS A

ol sl Ol s a8 dalps |l s ol ol S oh = b LI 53 5 ks sSU iulesl G gm0 il Rags
Yo gsame 53 A gl Lae3ly O3 ol pr (Sl A o Shed 085 5 28 ey Juls ST s iSes

oL:f VY )LA..Z)JJ,E&)}A le"h;}.’.ﬁ LwLﬂ‘ ui‘fﬁw\’ S48 )\Ji':'-\)L«:JJAJJASCJJ )SMJ&{_L&!)TJL@

Chlorophyll Fluorimeter - Pocket PEA, - SPAD, Konica, P502, Japan -¥ Chlorophyll Content Index -\
Hansatech LTD, UK

YYO

=) ot g S5


http://dx.doi.org/10.61882/flowerjournal.9.2.221
https://flowerjournal.ir/article-1-324-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.221 ]

YYTEs (D4 (1 E0F) s olalS 5 S

D3le 5 5l eslimal b Waasls (g bl (55815 s 3T ST £ L IS (slaesls dlajles aan adlS oo o o U5
A el 0 Jlaz o 53 Sl glasals i O 5031 L baesls (Sike 4slie 5 IBM SPSS Statistics 19 s L]
oy mls

G5 o Flos e ol 53 i Bl e 5 SIS g 8 RS  desls (3Ll 4 S el
(ol Gy SIS (cstla, g EA e dlie o3 ls (sols gme 1 ((AUS B 5o, sled p ppimen 5 Glaiss Salds
ool i 815 iS s g U 5 e el 5 oL Gasle 5 5 (905 e plend B8 GDS aiy
el s Shas s 5ldas 13 50 o515 S doss (solspre o pe a0 Sl b Clale/ e 5SS e £
S5y Dlad e 5 (g5le 031 O35 40 e (5,53 03y 035 3 LRl (g3 o3I U35 i (S s A (el
Ay I gme 50 S e g Sl L

sdalie LS )3 (4l o3 e 2 r OF Jgo VEY) G5 55 (nSoke (2S4S 5l 0L Lajless 00ls i
SLS  Blie 53 Las 5lls S Slind ply ige 1) 53 0 S Joo ¥rr g il S5 3TN0 iy b S A S
S b dls Sl s Slidp s sel S0 1) 53 p S Jee WYY 5 ad 28 (W) a4 (807) elely i 53 oS
S35 (7 JSE) Lals 0L 15 (56 o o e ol e YAE) G 5 nS0ln 0 5VL 2l 9 i 4 Rl 31
SVt (1) oy e 055 Sl P QLS o8 5 opl 0 a5 sdalis OalS sl culia s wlin LelS
2 e 2l s Sle /YY) (gl 53 SRl G Slide g el e 2 53 p S e WYY 3l 51 ey (1)
SLLS 3 (a3l 3 e e Ol Jpes Sole +/0FE) o ) S0Le o 555 SS  (sla35) s s (456
(1 ) Lsls 0L s (65lls S Slind ol sn 1) 53 p S e Yo LS 08 2

AT ety e 53 OLS 3 L (5l 3 e o (S eeSIss Jsms Sele 0/09) by 5 5 o it
oS blie 53 I N+ elety oS 5 G ple b ol e sl 45 el s @ (YD) <Y,
+ (007 b s 53 a8 As S SalS gl (b s B R PSSl e, S0L £/70) Cio opl Sl
YIAV) cp i 5 (O o s a0 op SaeaSTiss Jses,S0le ¥/04) op 28 (Lt IS2) ixdls 53 (100) wlecay
() @V (1) elacg i 53 5 ST ol G nan S :0ls (O U e hon 4 0SSl s Sole
(W) oy e 53 s dStS QLS ¢ 5l 3 s oDl s 31 (mt JK3) el s a0 (V0 0) (i
(V) 33 G5 s pliand 35 IS dindiy Sk 53 S0l 0 VL 5 sl (6 2 Sy (07 Y +

(& 5 ot JS) Lsls 0L s 311y (0/8)) by b oS el

YY#

=it Bl g S5


http://dx.doi.org/10.61882/flowerjournal.9.2.221
https://flowerjournal.ir/article-1-324-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.221 ]

YYTEs (D4 (1 E0F) s olalS 5 S

KH2PO4 (150 mg/L) KH2PO4 (300 mg/L) NH4H2PO4 (132 mg/L) NH4H2PO4 (264 mg/L)
3.00 1 a
bc T
ab b abc? abc abe abc
~ 2507 ane abc T abc L a'fc T ] abe T T anc abe [ | abc
s T I 1 T i !
g 2001 ¢ be be bc
52 [T T
5 T 150
5
E 100
=
0.50 A
0.00
100Sand 50S+50PM 80PM+20P 60PM-+40P 40PM+60P

b 6&;;Jéi‘;/ctﬂ— CiS gla i
Substrates - Phosphorus sources/concentrations

VL) 3 bkl glas + 5 Slke Kby bakeo by 3 OBLSE Sy G5 F 5 p jied Chlb/ e 5 SIS iy JHiSen p S1-Y IS

Al (g5l e g 70 Jlez CL"“ 23 HSSls Oga3 bl Gobel a5l o alie glach > gl,ls &S b azea (1SS

.M‘d})&ﬁ%&ﬁjwu%n&.’Gd‘ﬁ%;qp}PM S 6&5&5;&

Figure 2. The Interaction effect of substrate and phosphorus source/concentration on the transpiration
rate of freesia leaves. Bars represent Mean + SE, n = 6. Bars with the same letters are not significantly
different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand, peat moss,
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Figure 3. The Interaction effect of substrate and phosphorus source/concentration on the stomatal
conductance of freesia leaves. Bars represent Mean + SE, n = 6. Bars with the same letters are not
significantly different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand,

peat moss, and perlite, respectively.
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Figure 4. The leaf photosynthesis indices of freesia plants grown in five different substrates and
fertigated with different phosphorus sources/concentrations. (A) Net photosynthetic rate (Pn); (B)
instantaneous water use efficiency (WUEIns); (C) Maximal quantum yield of PSII efficiency (Fv/Fm); (D)
Performance Index (PI). Bars represent Mean £ SE, n = 6. Bars with the same letters are not significantly
different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand, peat moss,
and perlite, respectively.
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Figure 5. The Interaction effect of substrate and phosphorus source/concentration on the number of days
to flowering of freesia plants. Bars represent Mean + SE, n = 4. Bars with the same letters are not
significantly different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand,
peat moss, and perlite, respectively.
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Figure 6. The effect of A) substrate and B) phosphorus source/concentration on the percentage of
flowering of freesia plants. Bars represent Mean + SE, n = 4. Bars with the same letters are not
significantly different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand,
peat moss, and perlite, respectively.
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Figure 7. The effect of substrate on the A) daughter corm weight, fold increase in corm weight, and
number of cormlets of freesia plants. Bars represent Mean + SE, n = 6. Bars with the same letters are not
significantly different (p <0.05) according to Duncan’s Multiple Range Test. S, PM, and P stand for sand,

peat moss, and perlite, respectively.
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Abstract

In the present study, corms of a local diploid genotype of freesia (OPRC434) were planted in sand
(100%), sand (50%) + peat moss (50%), peat moss (80%) + perlite (20%), peat moss (60%) + perlite
(40%), and peat moss (40%) + perlite (60%). After corm sprouting, plants received monopotassium
phosphate (150 or 300 mg/L) or monoammonium phosphate (132 or 264 mg/L). Plants in peat moss
(40%) + perlite (60%) that received 132 mg/L of monoammonium phosphate, showed the highest
average of stomatal conductance (0.071 pmol H,O m2 st) with an increase of approximately twofold.
The photosynthesis rate did not show a significant difference among different ratios of peat moss +
perlite. In peat moss (40%) + perlite (60%) and by the application of 150 mg/L of monopotassium
phosphate, the minimum number of days from planting to flowering was obtained (87.75 d). All the
plants grown in peat moss (60%) + perlite (40%) managed to produce flowers, which was almost twice
the flowering percentage of the plants grown in sand (100%). The maximum average weight of daughter
corms (7.45 g) was obtained in peat moss (60%) + perlite (40%), which was approximately 2.5 times
the average weight of daughter corm produced in sand (100%). The heaviest cormlets (2.92 g) were
obtained in the peat moss (40%) + perlite (60%), which were almost 2 times heavier than the cormlets
produced in the 100% sand (1.42 g). Considering flowering and yield, peat moss (60%) + perlite (40%)
and 150 mg/L monopotassium phosphate were the best and most economical substrates and
source/concentration of phosphorus. However, considering the cut flower price of diploid freesia in Iran,
its soilless cultivation at the commercial level needs economic assessments. However, the results of the
present study will be useful for growing this freesia genotype in scientific research or home gardening.
Keywords: Mono-ammonium phosphate, Mono-potassium phosphate, Photosynthesis, Stomatal
conductance, Transpiration.
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