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Table 1- Chemical analysis of slow-release Fermocomplex fertilizer used in the experiment.
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Table 2- Treatments and repetitions in the test stages.

35S ldae
Amount of fertilizer
SIS (kg m?) Lol 50,
Replication . L Treatments code
oS ieed Sls al e
Reproductive Vegetative Seedling stage
stage stage
3 0 0-0-3
0
3 3 3-0-3
3
3 0 0-3-3
3
3 3 3-3-3
3 0 0-0-6
0
3 6 6-0-6
6
3 0 0-6-6
6
3 6 6-6-6
3 0 0-0-9
0
3 9 9-0-9
9
0 0 0-9-9
9
0 9 9-9-9

.ry)r)}cd}\d}-‘fjégf';;Q\rﬁ-&w\)j‘aéu&n. 5)}&))5_}\.@;“: ol Lﬁ)LA.;}AJ

The codes of the treatments indicate the amount of fertilizer used from right to left in the first, second, and third
stages respectively.

5! (UK CL-01 chlorophyll meter, Hansatech instroments, Pentney, UK) doul L 35 IS (glye pess sl 2
S, rjf O S 5 05 e g oS eIl gl s eslital oS (VL Jots S a3l sl Sl J.fvl,:a
6;0)‘)4‘ 6‘1.: LA ealaad JUJS W ;%4.: ‘J:lﬁj-.’.} M J}‘Jl)l o d).:.w\ji:.? g}i')) )\ 9 .Li):j.é) S

C,&MQQMQUJS):LMJ}QJ‘UW@@J&&.Ma;%\);ﬁ&i}c\j)@jlrﬁ~/O a)L.a.o)'l(..:“Lg)Jé.m’a

SPAD -\

P L i Lo


https://flowerjournal.ir/article-1-314-en.html

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

YooYV (A (O FeT) Lz 0alS 5 IS

Sl I e 0 0as Kt Gl e Ldd maSLE esd ax 3 000 gles 5x csle Y5 4 s YO gles o
Sl ojlas OLL 53 5 A5 sdiluy 2l ke 00 o o 0T 035331 b s 5 3Ll igad 2 w0 Lo 3 ¥ S IS
Ak Vo Sad S il sl s S eslital (g pBals i 4 el 5503l 6l el 4 o las S
Sl ke ¥ s psgel Dl salin ¢ S YV 055 Jo) Dl 5a 53Ul s el e I e Ve a2l eslas
S 3 s Jime 610 ) KB 4 Jsloe 53 e Gl T ) e Yo s o sal Slsllsle o S VYO 5 lade
G en Vo e Kt 4 s Claia ST ) o o 4 06l 5 w3530 0T 0 ol S ol 2l ks YO0 0
Fags Sl 3l aslinal b el ¥V e Uk 55 ek gad lor adds Y0 Sl ey o sl o 4 sl 5 LS
05900883 ey Sl odd ags Slad shoes 5l oalinal L s Ikl jls gad A o0l (T8O UV/Vis PG Instruments)
Estefan ) us ond S50kl 1 ped 5 e 5585 2l 510l 0ilp5t sldel 1 aslinal b el gad i ldde 5 ooy Slind
(etal., 2013

s sals g9l

55 LSD Osasl Sl eslinal b b, Sl 5 iz S 513 Lo 5 (55815 5,550 SAS 9.4 (Ll D3l 51 eslial b Laesls
A anslie 10 bz alan

ol

53 s pmn Dl sbml el il e 3 LauaS 5 Cile pslie (F Jsdr) (Slsls 4 s el
8 Ol 0 355 Grume d S slty 5 i D585 Slyme 5 Shaed Wle B @l (5,830l i
3 3OS () o 5l sl pss e 55 CaSe ze e S LS

Fop=f 5 Yr ¥ Glajled L aS g -8 5 YT (glajles 3 laad olS (o Sle YYA 5 ¥V/A) plisl o 2t
== g e—e=f gl L aS sl =0T LS 5 (e Sle VY/A) CLL?)\ RS LSl (gl pae sl
SV MY D) Slleil sl op zaS 5 T-F-F L s (V) Jol astls Slledsl slie o mée coudlls 3ok
—5 S YYSY YT Glajlas 3 S slias L sdaline tm0md 5 Fvf S P oY el s (WY
O8 S YVV O C5 5 ) JBlas vme=q 5o oY clajlas 53 5 VY 5 QN8 QY L5 5 a) Sl -7
o3l S Sam  2aS 5 FF—F  YIYY Y Glasles 3 w5 4 V08 5 Ve Q) 3l S sl o 2i
L Jsd) Cils sy v—0 =Y Slas 53 (4/%)

i oS 3 =08 Sl 4 bgse s (FF/2) (Al 50e) LIS Jlie o iy b nSls amlie S 4 42 55 L
—# Sl a0 bg e (O/F) Sldde oy 2aS 5 Sl (TAVA) o=Y=T 5 (YA/A) ToY=X ((¥O/+) =58 sla,les L (gl oo

(F Jsdor) Sl (MD) v=2= 5 (V/Q) YooY ((V/¥) v=r ¥ (($/8) v=v=F sla,lod b (513 sms sl oS 55 1=

Y\Y

P L i Lo


https://flowerjournal.ir/article-1-314-en.html

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

YY oY V(Y4 OFY) s ol 5 IS

.‘MaverikStar’ vs) d‘-\mﬁo aL_f WQ}N;OB}% 6‘_9}.’71»3 &3}\3&)‘,& duu&uﬁw&.«s}a) 6\.&)&5 :_QSMC}EM }‘"‘ u«.ﬂﬁ)“’ QJ';.J—Y' JJ.L?

Table 3- The variance analysis of the effect of different levels of slow-release Fermocomplex fertilizer on morphological indices and nitrogen,
phosphorus, and potassium content of Pelargoniumx hortorum ‘Maverik Star’.

Sl S0k
Mean Squares 2 S e
el A i coT T JSolas S sl as gy SV Sourceof
aisy i, oyl oyl FE Sl df. variation
K P N Chl. F. No. L. No. P.H.
R.D.W. R.F.W. S.D.W. S.F.wW. S.D. B. No.
Lo
0.001™ 0.0007"™ 0.007™ 486.28"™  14.69™  361.88™ 87.26™ 3959.12™ 16.9™ 38.20™ 3185.42™ 66.25" 418.23™ 9 o
Treatment
e
0.002 0.0007 0.003 21.6 0.89 27.31 2.77 43.19 2.16 1.46 80.2 0.6 8.42 20
Error
Sl o 5
3.38 10.72 3.39 27.9 16.9 13.18 15.95 13.59 13.08 22.42 15.54 14.61 9.81 cV
(%)

F. No.: number of Flowers, L. No.: number of leaves, B. No.: Number of branches, P.H.: Plant Height, S.D.: Stem diameter, F.F.W.: Flower fresh weight,
S.F.W.: Shoot fresh weight, S.D.W.: Shoot dry weight, R.F.W.: Root fresh weight, R.D.W.: Root dry weight, Chl.: Chlorophyll (SPAD value), K: Potassium, P:
phosphorus, N: Nitrogen.

ns

ol gra pe 70 ch.a 23 s sme i 5 4 T
ns and **: Significant at the 5% and non-significance respectively.
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Table 4- Effect of different levels of Fermocomplex fertilizer on plant height, number of stem branches,
number of leaves, number of flowers, and leaf chlorophyll content of Pelargoniumx hortorum "Maverik Star’.

>4e) J25 /8

sl < s
(ol Jf Sl g_fﬁ Sl oL Cu”‘ o s
) Sl Plant -
Chlorophyll Flower Leaf heiaht Treat N
(SPAD number number ~ Branches €19 reatments
number (cm)
value)
7.4° 0.68 14.3¢ 1f 12.8f 0-0-3
28.82 9.32 98.62 11.6P 41,32 0-3-3
7.9¢ 2.6cde 27.6¢ 2f 21.6% 3-0-3
28.82 102 942 132 471,99 3-3-3
6.9¢ 3cd 54.3¢ 1.3f 17.4¢f 0-0-6
5.6¢ 4.6° 44°¢ 1.6f 25.6¢ 6-0-6
352 5.6° 70 6.64 35.5¢ 0-6-6
18.1° 10.62 101.32 10¢ 36.8¢bc 6-6-6
8.5¢ 1.69% 19d 1.3f 17.8¢ 0-0-9
36.92 5.6¢ 52.6°¢ 4.3 44,82 0-9-9
- - - - - 9-0-9*
_ _ _ - R 9-9-9*

Sy0 355 Hle sdas Ol byl ey e 07 Jlez cls.w): Sl pme Dol BB S e G SO v.i:..u shls G Sle 0w o
.J.;;."a)‘;n._:)'“\—ﬁ—‘\jQ—'—ﬁLth)Lo.:.?L_QL&&iii',(yj(ajh‘JJ‘J;-\ja)a%Js@%QM‘)}\AJU&»\

In each column, means with the same letters are not significantly different at P< 5% according to LSD. The codes of
the treatments indicate the amount of fertilizer used from right to left in the first, second and third stages
respectively* Plants died with 9-0-9 and 9-9-9 treatments.
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Table 5- The effect of different levels of slow-release Fermocomplex fertilizer on the fresh and dry weight of
root and shoot of Pelargoniumx hortorum ‘Maverik Star’.

S 055 ool o 5 055

iy, K O) B .
Root fresh ool Shoot fresh boles
Roor dry W.
© W. Shoot dry W. W. Treatments
@ Q) @

3.2f 27.3° 3.4f 7.1° 0-0-3

8.93? 57.858 7.57b 18.9« 3-0-3

6.29¢ 45,88 16.75% 87.96° 0-3-3

9.6 48.4° 19.3° 94.6° 3-3-3

8.1%® 47.33° 6.1%f 14.65% 0-0-6

7.43c 45.56™ 8.56"¢ 24.63° 6-0-6

3.46 27.3° 9.77° 62.4° 0-6-6

3.8 33.4% 16.5° 95.5 6-6-6

5.2% 37.7¢ 5.3 13.3% 0-0-9

2.7 25.5° 11° 64.2° ‘0-9-9

- - i - 9-0-9

- - - - *9-9-9

555 Jlie adias OLad lasled 5oy tilas LSD 05051 70 T 53 l3 e Sl Bl S te O G oS Gl S G b Sl
.J.;:.é)m)'\Q—‘\—Q)‘\—~—‘\LSLAJL%SL.Qulnfﬁtmr}.»jfstdjl&b»)A;ﬁjdj@%@wbjlmu:wlla)}»

The averages of each column that have at least one letter in common do not have a significant difference at the 5%
level based on the LSD test. The codes of the treatments indicate the amount of fertilizer used from right to left in
the first, second and third stages respectively. * Plants died with 9-0-9 and 9-9-9 treatments.
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Abstract

Achieving a precise fertilization program is very important in potted plant cultivation. This issue becomes
more important in the use of slow-release fertilizers, which provide nutrients to the plant for a longer
period. For this purpose, the effect of applying Fermocomplex, a slow-release fertilizer with an 18-11-12
S+Mg+TE formula, on the growth and development of geranium was investigated. The research was done
in a completely randomized design and with the use of different amounts of fertilizer during three stages
(planting seeds (seedling stage), transferring seedlings to pots (vegetative stage), and transferring plants to
final pots until flowering (reproductive stage)) in a medium including 10% rice husk + 40% perlite + 50%
peat moss. In the first stage, the treatments included 3, 6, and 9 kg m-3, and in the second and third
stages, they included 0, 3, 6, and 9 kg m-3 of fertilizer. Based on the amount of fertilizer at each stage, the
treatments were identified with three-digit codes, each number representing the amount of fertilizer. After
6 months of seed sowing, growth indices were measured, including plant height, leaf number, stem
diameter, number of branches, fresh and dry weight of shoots and roots, number of flowers, and
chlorophyll, nitrogen, phosphorus, and potassium content of leaves. Based on the results, different
amounts of fertilizer caused significant differences in chlorophyll content and all growth indices except
the stem diameter but did not affect the amount of leaf nitrogen, phosphorus, and potassium. The greatest
plant heights (41.9 cm and 44.8 cm) were observed in the treatments with 3 kg m™ across all three stages
(treatment 3-3-3) and 9 kg m™ in the first and second stages (treatment 9-9-0), respectively. Similarly, the
highest number of inflorescences (9.3, 10, and 10.6) was recorded in treatments 3-3-0, 3-3-3, and 6-6-6,
respectively. In general, plants that were fertilized in two or three stages, in most traits such as height,
chlorophyll content, number of leaves, number of flowers, fresh and dry weight of shoot and root, were
superior to plants that were fertilized in only one stage. The best growth was observed with the
consumption of 3 kg m-3 fertilizer in all three stages (3-3-3 treatment), and a higher amount of fertilizer.
Keywords: Chlorophyll, Fertilization, Flowering, Geranium, Growth.
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