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Introduction

Poinsettia (Euphorbia pulcherrima) from the family Euphorbiaceae is used as potted and cut flower and has great
importance in floriculture industry. Appropriate application of nutrients and plant growth regulators has an important
role in increasing the quantity and quality of crops. The successful application of various nanoplatforms in medicine
under in vitro conditions has generated some interest in agro-nanotechnology. This technology holds the promise of
controlled release of agrochemicals and site-specific targeted delivery to improve efficient nutrient utilization and
enhanced plant growth. Nanoencapsulation shows the benefit of more efficient use and safer handling of pesticides
with less exposure to the environment. Thus, nanofertilizers can be substituted for conventional fertilizers. The role
of iron in the activity of some enzymes such as catalase, peroxidase and cytochrome oxidase has been demonstrated.
Iron is present as a cofactor in the structure of many enzymes. The results of some studies showed that in the absence
of micro-nutrients elements, the activity of some antioxidant enzymes decreased, which resulted in increased
sensitivity of plants to environmental stresses. The use of nano-iron fertilizer is an appropriate solution to remove this
problem. Some growth retardants such as cycocel, paclobutrazol, bayleton and daminozide reduced the plant growth.
Growth reduction in some ornamental plants enhances their overall quality and marketing. Cycocel is one of the most
important growth retardants which inhibits gibberellin biosynthesis and activity in plant. Today, a range of artificially
made growth-reducing compounds are used in the floriculture industry. The effect of plant growth retardants, depends
on the time and method of application, concentration, species and varieties type, type of target organ and
environmental and physiological conditions. Plant growth retardants reduce the division and elongation of stem cells.
These compounds also reduce stem length and growth by having a negative effect on gibberellin structure. Therefore,
the present study investigated the effect of different levels of nano-iron fertilizer and different concentrations of
cycocel on growth and development of poinsettia (Euphorbia pulcherrima Willd.).

Materials and Methods

These experiments were carried out based on a randomized completely block design in three replications to
evaluate the effect of various levels of nano iron chelated fertilizer and cycocel on growth parameters of Euphorbia
pulcherrima. Cuttings with a height of 15 to 20 cm, each with 3 nodes, were prepared from the mother plant of
poinsettia. Cuttings were placed in water within 24 hours for exudation of latex. Then, cuttings were planted in perlite
for rooting. After rooting (60-65 days), cuttings were transferred into substrates including cocopeat, municipal
compost and soil in ratio of 1:1:1. Poinsettia cuttings were grown in pots. Treatments include nano-iron fertilizer (O,
0.9, 1.8, 3.6 and 4.5 g.I"%) and cycocel (0, 500, 1000, 1500 and 3000 mg.I%). Application of EDTA-based nano-iron
chelate as foliar spray was performed on plants at the beginning of the experiment and 30 days later, as well as the
use of cycocel 30 days after the start of the experiment as foliar spray. Stem height, internode length, node number,
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root length, root number, root volume, leaf number, leaf surface, leaf total chlorophyll content, iron content in leaf
and the number and longevity of bracts were evaluated.

Results and Discussion

Results showed that the lowest plant height and the highest leaf number, root length, root volume, the number and
longevity of bracts were obtained in treatments of 1.8 g.I"* nano-iron chelate without or with the concentration of 1000
mg.l-* cycocel. In some traits such as root volume and chlorophyll content, the minimum amount was calculated in
the maximum of nano-iron chelate and cycocel concentrations. Suitable root characters were severely reduced through
the use of 3000 mg.I"t cycocel. Overall, the most suitable treatment, especially for reduction of stem height and
enhancing some vegetative traits (such as leaf number) and flowering (such as bract longevity) was 1.8 g.I"* nano-iron
chelate along with 1000 mg.I* cycocel. Research has demonstrated that cycocel application reduces plant height in
various species, including ornamental plants, as confirmed by this study. Furthermore, this study reveals a novel effect
of cycocel: it alters the weight of both aerial and underground plant parts, alongside influencing leaf iron and
chlorophyll content. Notably, plant growth retardants like cycocel are known to increase cytokinin content, which in
turn can lead to elevated leaf chlorophyll levels.
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Figure 1- Poinsettia stem cuttings cultured in planting beds containing perlite (left) for rooting and a rooted cutting (right)
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Figure 2- Cultivation of poinsettia rooted cuttings in planting bed containing equal amount of cocopeat, municipal compost,

and field soil for growth and development. After three months (left) and after six months (right)
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Figure 3- Measurement method of leaf area using milimeter paper
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Table 1- Type of treatments and their symbol. Treatments symbol has been used to design the next tables. Treatments include
different concentrations of cycocel, nano-iron chelate, and cycocel together with nano-iron chelate. Totally, 25 treatments
have been used.

Jlow g9 (JawrgSo s 35 ¢yl YIS 5L :N) Hlows dlod
Treatment type Treatment symbol (N: nano-iron chelate, S: cycocel)
(e s 33 uogSolus 5 ool &3 5 (9) sals NSS4
Control (without iron Nano-chelate and cycocel in sand bed)
JosSals 2 3 o5 o B g ol S b 1808 NS,
Without iron Nano-chelate and 500 mg I cycocel
sl 2l 53 o5 oo Vooe g oal S b 2388 NGSs
Without iron Nano-chelate and 1000 mg I cycocel
JusSols 2 33 2.5 o 10+ 5 ol 3 b 136 NiSs
Without iron Nano-chelate and 1500 mg I cycocel
B T R N;Ss
Without iron Nano-chelate and 3000 mg I cycocel
JuosSols (a0 ol M 96 12 3 p )5 </ N,S;
0.9 g I*iron Nano-chelate without cycocel
JuosSolis 2 33 pS o 0 g ol 3 b 5l 355 <8 NiSs
0.9 g It iron Nano-chelate and 500 mg I cycocel
JusSols 2 3 p )5 o Voo g ol S b ) 53 5 <8 NoSe
0.9 g It iron Nano-chelate and 1000 mg I cycocel
JosSalo il 3 p 5 ko V00« g ol WM 5 2 )55 /A N,S,
0.9 g It iron Nano-chelate and 1500 mg I cycocel
J“’?g‘ﬁl‘“’):'ﬁ])‘)t")féi‘“v'“50“'C)M§}3U)iﬁ‘l)‘)t")§'/‘\ N,Ss
0.9 g I*iron Nano-chelate and 3000 mg I cycocel
JusSols o9 oal IS 55 320 3 2.5 VA NS4
1.8 g It iron Nano-chelate without cycocel
JuosSobio 2 33 p5 o B g ol 35 b 52d 53 5 VA NeSs
1.8 g I"*iron Nano-chelate and 500 mg I* cycocel
gl 5l 3 p S e Veee g oal Y b ) 3 2.5 VA NeSe
1.8 g I'*iron Nano-chelate and 2000 mg I cycocel
JusSols 2 3 5 o V8- g 5l 3 b 52 53,5 VA NSSe
1.8 g I'*iron Nano-chelate and 1500 mg I cycocel
JusSolo 2 3 p S o e ol 3 b 52l 53 )5 VA NeSe
1.8 g I"*iron Nano-chelate and 3000 mg I cycocel
JusSale g ol M 56 2 )3 )5 V7 N,S;
3.6 g I'iron Nano-chelate without cycocel
sSolo 5233 2.5 ko 0+ 3 ol S35 20 2 5 Y NS,
3.6 g I"tiron Nano-chelate and 500 mg I* cycocel
JusSol 2 33 p S e Ve g ol 3 b 2l 3 5 VI NiSe
3.6 g I'tiron Nano-chelate and 1000 mg I cycocel
JusSols 2 33 5 o V8- g sl 3 b 2l 3 5 VI NGSe
3.6 g It iron Nano-chelate and 1500 mg I cycocel
JusSolo 2 3 p S e T g ol 3 b 5l )3 5 VI NiSs
3.6 g Itiron Nano-chelate and 3000 mg I cycocel
JusSol o9 ool @IS 5 2 3 p.5 /o NeS4
4.5 g It iron Nano-chelate without cycocel
JuosSobio 2 33 p5 o B g ol 3 b 52l 53 5 ¥l NeS,
4.5 g It iron Nano-chelate and 500 mg I cycocel
JusSol 2 3 )5 e Vo g ol S b 2) 53 5 ¥/ NeSe
4.5 g It iron Nano-chelate and 1000 mg I cycocel
JusSol 2 3 )5 e N0+ g 5l S b 2d 53 5 ¥/ NeSe
4.5 g It iron Nano-chelate and 1500 mg I cycocel
JusSolo 2 3 p S o oo e g ol &3S 5 ) 55 .5 ¥/ NeSe

4.5 g It iron Nano-chelate and 3000 mg I* cycocel




VFor bl ¥ o louds FA alor (((65)9biS @oluo g poke) SLEL pole @y pis Y4

31as5 0,5 3o b el 15 )| Olino (g9, JwgSalw ciliee GLCIAE 5 2] CYS 95U 355 cillisen 3l T il ylg 415 - Joda
(Euphorbia pulcherrima) Jgmid <oy sbs auiy y lasi g S e o5 g 3land 05

Table 2- ANOVA for the effect of different levels of nano-iron chelate fertilizer and cycocel on the stem height, internode
length, node number, leaf number, leaf surface and root number of poinsettia (Fuphorbia pulcherrima Willd.)

Oy 2slio a0 Slayo (il
S.0.vV d")‘i Mean squares
df Ay 3lazi S o S o 3lasd 8,5 dlaxs 8,5 5ko Job alw gl )
Root Leaf Leaf Node Internode Stem
number surface number number length height
(N) 56 555
Nano fertilizer 4 2.07** 27.90* 221/92** 65.85** 1.62** 67.90ns
(N)
() Jussele 4 2,77 120.13%  714/89% 3.83ns 0.55ns 428.00%*
Cycocel (S)
N xS 16 0.67ns 7.48ns 70.92ns 15.62* 0.29ns 53.40ns
ol sl 48 0.41 8.38 54.58 7.62 0.37 35.10
Error
Sl eyl - 7.88 21.36 22.29 12.40 17.14 15.19
C.V. (%)

b e pae I )3 0 5 SO Jlein e j3 I me cus gy 5 *
™ and *: significant at the 1 and 5% of probability levels, and ": Non- significant, respectively.

SIaio cduiy y poe by Job Clho (59, JwgSulw i (LGRS ¢ o] OIS oIl 345 Ciliseo pdlio 451 (wily,lg 1355 —F Jgua aold!
(Euphorbia pulcherrima) Jowid o sWaisT p 5,50k g 3laxi 5 Sy JS Judg, IS g oyl

Table 2- Continued. ANOVA for the effect of different levels of nano-iron chelate fertilizer and cycocel on the root length,
root volume, content of leaf iron and chlorophyll and number and permanent of bracts in poinsettia (Euphorbia pulcherrima

Willd.)
KAV T a0 Olaypo (ko
S.0V d"ji Mean squares
df &%k LS dlaxs Jadg IS ylade _ o ) )
eS| .. s Spopl e Adoy e ady, Job
» ) Leaf iron Root Root
Bracts Coloured bracts Total chl. content volume length
longevity number content
(N) 56 355
Nano fertilizer 4 41.55ns 10.02** 9.26** 40.87** 3413.33ns 58.42**
(N)
() Jussele 4 37.48ns 25.84** 2.44%* 328.10** 810.00ns 10.48*
Cycocel (S)
N xS 16 49.69ns 2.22ns 4.31*%* 537.60** 2248.33ns 7.16*
bl sl 48 52.27 1.91 0.15 4.48 1783.11 3.83
Error
Elptl eyl - 12.99 23.43 9.91 3.09 26.17 12.02
C.V. (%)

b re pie I o3 0 9 S Jloin ] o )3 Jb e gy g
and *: significant at the 1 and 5% of probability levels, and ™: Non- significant, respectively.
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Table 3- The effect of different concentrations of cycocel on the stem height, internode length, node number, leaf number, leaf
surface and root number in poinsettia (Fuphorbia pulcherrima Willd.)

Wy lows Bl glas )l 8,5 5ko Job 8,5 dlaxs S g9 dlans Sy o by y 3las
Treatments Stem height Internode length (cm) Node number Leaf number Leafarea Root number
(cm) (cm?)

N1S1 46.43a 3.93a 30.30a 30.30a 17.88a 8.71a
N1S2 40.41b 4.10a 25.56a 25.56a 13.98b 7.92b
N1Ss 31.04c 3.63a 24.46a 24.46a 13.77b 8.52a
N1Sa4 38.91b 3.33a 22.86a 21.93a 11.64c 7.93b
N1Ss 38.35b 3.06a 21.93a 22.86a 10.49c 7.72b

3o s [y LSD el Lawgs o3 & Jlais] pdaw 53 )5 sine oA 33 pis ¢ygiw y > S o (gl
Means followed by the same letter within each column shows no significant differences at 5% of probability level by LSD test.

f(Euphorbia pulcherrima) Jgmd <os

Table 3- Continued. The effect of different concentrations of cycocel on the root length, root volume, content of leaf iron and
chlorophyll and number and permanent of bracts in poinsettia (Fuphorbia pulcherrima Willd.)

L los Ay Job Ay y > S o Hlado JS Jedg IS ylado Cbasly ooy Lasly g,E0b
Treatments  Root length Root Leaf iron Total chl. content Ny Bracts
(cm) volume (ml)  content (mg %) (mg.gt F.W.) Coloured bracts longevity (day)
number
N1S1 15.92abc 1.43a 65.43d 4.23a 8.71a 50.00a
N1S2 15.53c 1.36a 69.96b 4.21a 7.92b 49.66a
N1Ss 17.33a 1.56a 75.48a 3.76b 8.52a 58.00a
N1S4 17.04a 1.66a 68.25¢C 4.23a 7.93b 56.33a
N1Ss 15.62bc 1.40a 63.29¢ 3.33c 7.72b 55.33a

Amd o 5L |, LSD 905l bawgs o ys 0 Jlais] gdaw 55 )l ime 3MS] 343 pie ¢ygim yb )3 S jidio gés);
Means followed by the same letter within each column shows no significant differences at 5% of probability 0.05 level by LSD test.

Jomnid €ty 0lE iy 105 g 5 3 gebanw o5 53 31as 0,5 31utad 10,5 3o Job el £li5 )| 1 oyl YIS 93U 395 illiseo yyalio 31 —€ Joua
f(Euphorbia pulcherrima)

Table 4- The effect of different levels of nano-iron chelate fertilizer on stem height, internode length, node number, leaf
number, leaf surface and root number in poinsettia (Fuphorbia pulcherrima Willd.)

Ly, loud adlw glas 8,5 5bo Job 8,5 3laxi S g9 dlaas Sy o Qg g DS
Treatments Stem height  Internode length (cm) Node number Leaf number Leafarea(cm?  Root number
(cm)
N1S1 46.10a 4.01a 25.03a 31.72bc 13.53abc 7.84c
N2S1 47.80a 3.96bc 20.84cd 30.47bc 12.84bc 8.01bc
N3S1 46.16a 3.92¢ 19.73d 38.40a 15.32a 8.43ab
NaS1 42.60a 3.60bc 22.23bc 35.86ab 14.31ab 8.67a
N5S1 49.46a 4.33ab 23.47ab 29.27c 11.75¢c 7.85¢

13 o Ui 1y LSD (yg0j] bawgs duoy> & Jloinl pdaw y3 3 sine OS] 3939 ple cygins 3o 53 S yidio gyl
Means followed by the same letter within each column shows no significant differences at 5% of probability level by LSD test.
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Table 4- Continued. The effect of different levels of nano-iron chelate fertilizer on root length, root volume, content of leaf
iron and chlorophyll and number and longevity of bracts in poinsettia (Fuphorbia pulcherrima Willd.)

bled Ay, dsb adeyeme Spoalglle S ddglS e gl sy gl
Treatments Root length Root Leaf iron Total chl. content ) Bracts
(cm) volume (ml)  content (mg.I-%) (mg.gt F.W.) Coloured bracts longevity (day)
number
N1S1 14.16¢ 1.43a 90.86a 3.29¢ 5.33bc 50.00a
N2S1 15.63b 1.56a 56.97d 3.63b 6.10ab 55.66a
NsS1 19.39a 2.23a 50.75e 4.72a 6.96a 61.33a
NaS1 16.83b 1.90a 64.23c 4.87a 6.26ab 61.00a
NsS1 15.43c 1.30a 79.61b 3.25¢ 4.87c 56.66a

3o Lis |y LSD gl Lawgs doy3 & Jlais] pdaw 13 )5 sine oS 33 pis ¢ygias y > S o gl
Means followed by the same letter within each column shows no significant differences at 5% of probability level by LSD test.
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Table 5- The interaction effect of different levels of nano-iron chelate fertilizer xcycocel on the stem height, internode length,
node number, leaf number, leaf surface and root number in poinsettia (Fuphorbia pulcherrima Willd.)

Wy Lo a8lw glis 0,5 e Job 8,5 dlasi S o 3laai Sy o Ay y dlaxs
Treatments Stem height Internode length (cm) Node number Leaf number Leafarea Root number
(cm) (cm?)

N1S1 46.10a 3.93a 30.30a 45.76a 18.34a 8.20a
N1S2 40.16a 4.10a 25.57b 33.43a 14.84a 7.33a
N1Ss 30.83a 3.63a 24.46bcd 27.00a 12.62a 8.56a
N1Sa 33.96a 3.33a 21.93b-h 24.33a 10.11a 7.46a
N1Ss 34.06a 3.06a 22.87b-g 28.06a 11.74a 7.66a
N2S1 47.80a 3.96a 24.30bcd 41.06a 16.89%a 8.76a
N2S2 38.43a 3.30a 19.63e-h 32.49 13.89% 8.53a
N2S3 29.83a 3.03a 20.30d-h 24.66a 10.52a 7.76a
N2Sa 37.10a 3.00a 21.17b-h 27.13a 11.12a 8.36a
N2Ss 42.36a 3.03a 18.80fgh 27.00a 11.76a 6.63a
N3S1 46.16a 3.96a 18.37gh 46.03a 19.55a 8.86a
N3S2 40.20a 3.16a 18.30h 40.70a 16.67a 8.10a
NsSs 29.80a 2.65a 18.37gh 49.23a 16.22a 8.70a
N3Sa 40.16a 2.95a 20.83c-h 26.30a 10.35a 8.10a
NsSs 37.60a 3.33a 22.77b-h 29.73a 12.80a 8.40a
NaS1 42.60a 3.60a 20.30d-h 45.13a 18.91a 9.46a
NaS2 43.56a 3.30a 23.33b-e 35.06a 13.73a 8.50a
N4S3 29.80a 2.60a 22.60b-h 43.63a 16.82a 9.23a
N4Sa 40.70a 3.60a 21.67b-h 27.83a 11.04a 7.83a
NaSs 40.20a 3.30a 23.27b-f 27.62a 11.02a 8.33a
NsS1 49.46a 4.33a 21.97b-h 41.23a 16.74a 8.26a
NsS2 39.66a 3.93a 23.37h-e 25.03a 10.73a 7.16a
NsSs 34.93a 3.73a 24.83hc 26.96a 10.65a 8.36a
NsSa 42.63a 3.53a 22.90b-f 24.97a 9.79% 7.90a
N5Ss 37.50a 3.02a 24.30bcd 28.13a 10.86a 7.56a

13 o Ui 1y LSD (yg0j] bawgs 4o y> & Jloinl pdaw y3 s sine OS] 3939 ple ¢ygis b 53 S yiio gyl
Means followed by the same letter within each column shows no significant differences at 5% of probability level by LSD test.



VAN Jgih iy sy s ms L 1 JusgSals 3 (T SO il 3115 9 Slsls

5"""’395)"4;(.1:‘.39)153&i)‘m‘W)W‘W)JSbGBJJMS&’.uX &iuWybbfmcw‘b%f|—o Jg»d&'b‘
f(Euphorbia pulcherrima) Jgud coy (K, STy 5,5 wb
Table 5- Continued. the interaction effect of different levels of nano-iron chelate fertilizer xcycocel on root length, root
volume, content of leaf iron and chlorophyll and number and longevity of bracts in poinsettia (Euphorbia pulcherrima

Willd.)
B loss ady, Jgb ahyy e Sp ol e JS iy IS e oSy STy olas STy g 5l
Treatments Root length Root volume Leaf iron Total chl. content (mg.g Coloured bracts Bracts longevity
(cm) (ml) content LRW.) number (day)
(mg.I™)

N;S; 14.46fgh 1.43a 61.86gh 3.09i-1 7.55a 50.00a
NS, 13.80h 1.36a 112.40a 3.46hij 5.55a 49.66a
NSz 14.83e-h 1.56a 94.42bc 2.65Ilmn 4.45a 58.00a
N1S4 13.86gh 1.66a 88.50d 2.95i-m 4.15a 56.33a
N;Ss 13.83h 1.40a 97.17b 4.28¢ef 5.07a 55.33a
N,S; 15.00e-h 1.56a 52.39k 4.85de 8.21a 55.66a
NS, 15.13e-h 1.60a 45.76lm 2.35mn 6.50a 56.00

N,Ss3 15.03e-h 1.33a 79.93e 4.45¢f 4.95a 61.00a
NS, 15.93d-h 1.70a 65.269 4.03fgh 5.43a 56..66a
N,Ss 17.06¢-g 1.53a 41.50n 2.51lmn 5.40a 54.33a
N3S; 20.33b 2.23a 48.001 3.59ghi 9.15a 61.33a
N3S, 17.16b-f 1.53a 51.76k 5.35¢cd 8.14a 62.33a
N3Ss3 23.57a 2.13a 52.98ik 5.56¢ 8.20a 62.33a
N3S, 19.93bc 1.40a 42.45mn 4.25¢f 4.38a 51.00a
N3Ss 15.93d-h 1.63a 58.55hi 4.84de 4.95a 52.66a
N4S1 15.36d-h 1.90a 72.58f 6.39ab 8.02a 61.00a
N4S; 16.90c-h 1.76a 69.83f 6.61a 6.37a 56.00a
N4Ss3 18.00b-e 2.00a 63.57g 2.77k-n 7.26a 50.00a
N4S4 18.50bcd 1.53a 58.77hi 5.77bc 5.05a 51.66a
N4Ss 15.36d-h 1.63a 56.40ij 2.82j-n 4.60a 57.00a
NsS; 14.43fgh 1.30a 92.33c 3.02i-l 6.89a 56.66a
NsS, 14.66fgh 1.76a 70.12f 3.52¢hi 4.16a 54.33a
NsSs3 15.20e-h 1.53a 86.50d .37ijk 4.49a 54.33a
NsS4 16.96¢-h 1.83a 86.28d 4.15fg 4.15a 50.33a
NsSs 15.90d-h 1.26a 62.83g 2.19n 4.68a 57.00a

13 o Ui 1y LSD (yg0j] bawgs 4o y> & Jloinl pdauw y3 I sine OS] 3939 pe ¢ygis b 53 S yiio gyl

Means followed by the same letter within each column shows no significant differences at 5% of probability level by LSD test.

P EyS o Ve 9“91&}459315,@,:9; ALl e bl;c.\#ublﬁfiw‘)dg%}' BLS gls | liseo gl Lo 51-€ IS
9 oA S U 52 )3 0,5 ¥ L oasd lowd oS 5 ehussSalus 9r (1 S 936 53 53 0,8 V/A Ly oaad Lo ol sl i
osgSsles
Figure 4- The effect of different treatments on the plant height. Left to right: the control plant, plant treated with 0.9 g.I"!

nano-iron chelate and 1000 mg.I"' cycocel, plant treated with 1.8 mg.I"! nano-iron chelate without cycocel, and plant treated
with 3.6 mg.I"! nano-iron chelate without cycocel
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Figure 5- The effect of different treatments on leaf number. Control plant (left) and plant treated with 1.8 g.I-* nano-iron
chelate without cycocel
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Figure 6- The effect of different treatments on bract number. Right to left: control plant, plant treated with 0.9 mg.I"! nano-
iron chelate and 500 mg.I"! cycocel, and plant treated with 1.8 g.I"! nano-iron chelate without cycocel

P iz gohaw o )3 (V Jgi) 298 e o 0l ) Jan 5 5y Jos Sales 9 AT S 30 Al slacilile
PRV o )3 (FI85) (S5, claasSTyy dluss oy ] S S5, sladis)

Jgaz) el Cusses sl 5> (MVA) (3 sloeSlye s e 4 1 lize 51l gy s gine oy S o] s 53 (5 sl



A0  Jguid iy ooy sl 51 JuusSals 5 2T SIS gl 31 lag g Gilgls

$U Giliseo oo 15l ol st JuogSolo 2l 15 p,5 Jeo 1O+
g 3 Sy ool o (g5, ol Jlie 3l g JuogSols ool oS
T

S9y JuoSalas g ol oS gl Alids slacutale i
Sy ds Jdguls
(ol &S g 31 a8 ol (s (¥ Jsie) ouilly 238 oo
IS Jdg)lS 59y Jwgsols 5 onl &S g Blite 531 g JuugSoles
Al LB 3 g ) gae doy> S Jlois] aw 53 Sy
oo 1 o JS U kS ke (9) JugSiles g (ol S gl lize
olyon 4y (yal S gl 1) )3 25 VIF Jlog (aialojl (slaloss
e Gl sl Jlesd (5550 (JuwgSolo i 53 p)S (e B2
(0 Jg) 290 S 2 )3 (5 039 5 2 25 (sben £I7Y) IS Jido S
AL (5 05 )5 2 oS e YINA) S Jedg IS jlade (3208
pSke Yore 5 p)5 ¥ID) Jugols g (ol &S g 558" clale
Sy ol oM gl ag clale (0 Joss) As osalie () 5
JogSole dig bl 5 1) 3 2 S VI (S by IS cole Sy 00

Joli) 392 5l )3 )5 (oo VB o JS' Jidg IS e S48 (6l
(FoY

5 onl O b i Sl ol gk 5l ol @l

5 P gy My Sbuadld (Bp e Jesle
0l > Sliusts ol 8 sysboy ol JguiS iy (il
Job g 3l Sy w5 ola 0 S ple Jobo Bl gli)) la
adllas 39y 5l sime Sy ids IS 5 ] ke g 481, Sl ey,
s, (Kamali Jamkani et al., 2011) l,Sen § S JLS
s> Lis (Satureja hortensis) ojye olS )3 oyl @MS 398 4l 31
sg5 105 5 05 ok GBS s 5l (SeSshage Sl o
2l Gobine Gl s 5 2lgn plil Jsbo (s pSojlal o)l
3 b s al 365 gl e 4 s als )3 olea plul glis)|
0l Jlogi (LS )3 Joud ey a8l el oy pSl> adlllas
Aol Canddy JuogSolo g opl SMS b il (5 0,5 T/ cdale b
&5, (Ngan et al., 2020) ,Ken 5 45 lws aolie dous
o35 (Dianthus caryophyllus “Express golem”) S
)l sl el (sl 3 b osd jlas S 45 gygbey
4 Cod Gl SIS 9 )5 ()]g 9 s Adyy S g Jobo il
(Rajabbeigi et )| )Koa 5 Kol adlles )3 205 ald lals
Olyass 55 (Ocimum basilicum) jlow, (o, al., 2008)

2 (A1) (S5 sloassTy dlaw oyt doyloss plos g geme 51 (Y
JuogSolo &8 )Lt cigas ool &S 5 2 53 2,5 VA sl sl
Sy Ty Sl cpeS (5 S B Jod) 5 eaalie
Skt gt JusSole yid )3 )5 (e N0+ (slalews 5> (F/10)
Ve b olyen yal M 96 1) )3 2,5 ¥/0 Jlo 9 ool M g6
e i (B Jgiz) 35 saalie JuugSola 52 3 p5 oo
(oSl lacdale plas b olyen (1) ) p,5 ¥/0) cpal oM
oialS go) 1) il Sl (ol @M 6l 18l cla o pimen

(0 Jgie) sl (S slaassTy slaw

S9y Jwgsalas g al oS gl Alids slacalale i
S5y sladis) s (s, Suike

o] e 515 JosSobo ] S0 51 ke gl
zolaw om0 (Y Jga2) 398 s gixe (S5 sloas]y (B ke (g9,
SANY) (S5 soassy (o)l5le oty oal S g Cilisn
Zobw o 3 (¥ Join) sl cansay jid 13 2)5 VA Slas 3 (3,
(39) BT+ +) () gloasSlyy (o) B0ile oy pidiy ¢ JaogSolos il
plos ggecme j(V Jgiz) 4 oanliio jid )3 23S (Lo Ve e e Jlogs
Soss pd (jay YY) () cloassly (o8l iy dojloy
g B clale 90 ya Lol yen uml oM $b ) 0 p )5 VA 5
oo (0 Joix) A8 cd JwgSole il 3 p S e Ve
Dev g ol M b 136 clales , LSy 6B wle oy 208
I8 o 353001+ +) 3215 {33y FI55) Sl 2 5 .5 o
sl 2l S ke Voo L alon ool 36 g 23 1.5
V0=« L elyam pyal IS 56 2 )3 5 /D Jlas g (59, 04/ )
18 Jy22) 35 38l (33, 0-19) JsSole 5 5 .5

$9y JugSulis g oAl oS il Blide glacdale 5
Sys ool lade
A5 6 pSojlul bayles Jlosl 5l dm atéin V& Sy ol lade
Made duwlie cCuol odds o3y L 0 5 ¥ & Jolis o Jolbs s
3PS e V/0) pal e eSS s plis Sy ol
EMS b 51 3 a5 /AL ond ey ol > (ke Ve
BB L el Cundty JuogSolo jid )3 p)5 ee Yor e olpen 4 yal
slackle L &8 SbalS iy & 39500 paduile (Jol> @l 4
oebile plos b oyan ool S b ) 3 55 VA 5 A
zls lilacS o 1y ol e S Wind e JusSoles
2 (e Vero 325 Lo APIVA g AS[0+) oyl s oy i
9 Veoe olyomay oyl S b ) )3 2,5 F/0 L osd Hlo lals



VPt bl (¥ o louds FA alor (655l @alio g pole) SLEL pole 4y pis YAF

2lo 59y 9 4 olS SS9 Gl Cel jringid 9 Sy plyd
S alao addlas ol sl oS 1yl by Sjolen jub slaadli
as ol ol piS (59, (Mazaherinia et al., 2010) ) Kon 5 L
ol 2l (Il olS 5 paie cpl Glie SB > ol S
o Splie Simeh ol el Canddy aomes b WalS does
sals lalS S )3 el jlade o ey ol adlllas 5 45 (g gy
M b cdale o 5YL L osd jlog LS 55 el .l ssmlie
OlS Sl iz e ool Jlads (2 )3 £S5 FI0) Sty )3 0]
B ssbas ool O 5 slaledt plo | Jy o5t e sl
D9 il (RS
il g (plngy A8y ojlul IS ol I (S o
S5 ol ool (53905 e bl Gialjd) jslatons oS (g3l
311 48l S S (555 oinat ybo ol S sl cigs
o Bl ccanl o ol Ve=¥e (Ol lals i slp cule
sl yise (LS 655 9 5k Clgubo « Byl oluil 4y x4 L glis))
oo BLS A5y oS wS Sy JwsSolu (Fathi et al., 2012)
LS 48 (slaosisS S 5| (S Jssal b Jb 53 sl
(Fathietal., 2012) cusl (635> g (Jguid s disle) n 1y548,8 4o
S 55, (Gholampour et al., 2012) |)Kan 5 j5eMs adlllao
clble sl oo ol las (Brassica oleracea)  uj
Ly JwosSolo slolog don el jialS olS glis)] ¢ oSl
olize pl ol ials sals ls 4 cuws 1y odd jlos LS
0255 JuosSobis il )3 g8 e 104+ o o s ol
20l (oS & o o 53,8 W55 ) (e g5l V- IVA) oS
o gl il lidl b ingy 5ol (sie o V0Y-)
JosSls 1) 5 S ke V00 Jlag Bl alS 5 il
4 s 45 53,8 Wl 1, (o lo V/+Y) @blo glisy) oy solisS
G5 ) olidio gul L X0gy SolisS (e e Y/AD) dald lals
wls LS 5wl glis)) YL 4 6)jsbay L3 oaalie pils
Bl o i 3 S o Vee e b gl G L 5 5 ey
(LS A5y osald sbap)lS o iee Sl Sl prals
A8y Bl Bk I s bS53 ehga (LS CudsS il
3 helse 0 LS 15 slmosals’ ,138,8b e Cal g
@8 ledd dlass )5 loj 0ialS £g5 (b8 g oS £ dlox
> (Pobudkiewicz, 2014) 5> ] clale g oolizl g,
(SB oblas b 0,8 anicl) (S odlatul o Lsitne il
My el il slxe 08 4 Cund (LS LD, slrosals
Lodeta et Currey & Lopez, 2011) 29 0 ol sedles
Fowlo 4 o)lil Koy ldie Sy lidss oo J(al., 2010;

oy 5 @Bl b (6 o3l Bl ais osnlie (s35k oo pe
al3 05,5 &y s LS 43 0ad jlogi oy, pela o &S
Sl 9, (Bozorgi, 2012) 5,5 adllas .ol ials asps V/b
Solanum L.) ylsl ,3 (5L Jglote gy oyl M 55 4
Olas plod (g, dxe Gygods 355 ) &S 5l 4l (melongena
WYIY) olS lasyl o 3V a8 ol ol Basee copl 0l yuis |,
b yu) 50 )5 93 2,5 L (Y/+0) olS o adlis sl g (o 0k
AVIVY) el o 5oligS el Camndds (6 pu] yguoty oyl NS
3 ol Gg) 2alB )3 (V/F0) 4L 5lass (3208 (el
D oLl By elie mls A5 sanlis (o] CMS b 568
Garner, 2004; Sheykhbaglou et al., ) 1ol cunda Lgw ales
» (Peyvandi et al., 2011) ,\Ken 5 (s85n aslas (2010
Ocimum ) ;ylu, olS (g5 ol OIS 35 5l 51 duslie b bLs)
35U (6y9ld b ordans nl 568 035 cls a5 ol yLis (basilicum
] a8 by aslio CIE 55 30l gl (sl b Al
rob Giagh 3 ady Job p e AD (b (A5 g (S M)
Wl ool Cowddy does S el Canday 1) p,5 VA clale
S 5 ¥s by a1d ool s ) Job @l
b e (Peyvandi et al., 2011)

4 o g IS lsime (pl ©MS 058 b cale (I L
sl alllas ) oS by S e oyt .l Lialidl aals
e Liulisl e 31 el canday i) 3 e S YIS clale
2 orl 358 g g ol 358 Cilise (slaless > oy Sy by IS
adlles oyl (Peyvandi et al., 2011) 540 o sime Jald | dunlio
L osd slag lalS )3 Sy Jido)lS e (0 oS 5,87 IS
sl S ol LialiEl s S oyl O b cdale o 5L
35y oS 4 5 395 ohan Siogh 5 g slsiee inlS L
My el obj ol (Chatterjee et al., 2006) 5,5 e
S JSl, 55 4 e iz ol g oS 31 JIS3,
Lo il oiza naliss, SEals 5 @025 5 355 o yjau U
015 35 i) Jlb e (S5 By 5yl s 4 |,
@ Slge Jg)lS plie Rl Nad e angUs (SaS]y
WSl lagg sl pals caa 3 (2 309, S plgis
ol 3l dols sla IS0, a5 talS caos o 5 Lido)lS 51 b
(Kamali Sarvestani et al., 2013) 13l _»

Lol L (Sajedi & Ardakani, 2009) Syl 5 (solxw
N (S slacullad ) st GpannS polie (sladgs oS
wode a0l Ad) Sy Gl itane - jobods g M



YAV Jgud iy sy sl 51 JuusSals 5 00T IS gl 31 ,laa5 5 Gilgls

aslllas ol Lials i el 4 Cows yio Ble gy 254 1) dBlu
(Taherpazir & Hashemabadi, 2016) (oLl wila 5 il pals
O 5 Wb elads aslllas 4 (Zinnia elegans) i Sy s,
Calendula ) ,l ained (59, (Shoa Kazemi et al., 2014)
cel (JuwsSGle yud o p,5 Lo 04+ &S db lss (officinalis
addllas )d .05 el HlalS & Cuns wad o LS gl Lials
S oS i) (2 53 oS ko Voo Voo gl 3 50
olS K> 59y wllllas (Hojjati et al., 2009) s> ials' 1y san
)l alS (gl JuwgSol dingo g diny Clale oS 0y Gl (25
Schwartz et al., 1985; ) cusl yu o p,5 deo VO++ o )aLS
Hedayat, 2001; Joyce et al., 2004; Gholampour et al.,
(Euphorbia) :y5:3,8 ;1) LS ela)l yuizmen JwsSile (2012
(Rosa) 3, {Shekari et al., 2004) (Bougeinvillia) ¢icls |5 o
2 Lials (Pelargonium) Jlaseuds o (Saffari et al., 2004)
25 S9) S G JugSoles o ol L pils iagk
yogde LS Wi, claosals .ol Sy Jdo,)lS 5 ol e
Slogad dex (6503 Clio 55y LS gl 9y b
Al Sigdpsd Sl Sy g &Sl 5 J5 Glip! Sigsdee
aslls (Currey & Lopez, 2011; Pobudkiewicz, 2014) . s
52 olS" 59, (Gholampour et al., 2012) 1, \Ken g yg0eMle
b Judo S adls oy yiies a5 ol las (Brassica oleracea)
L s (VW) 355 5+ 51 s JrugSols 2 )3 S oo Voo il
el Cawdas (Yo/NF) oy e 5l s i) )3 )5 eo VB4 - clile
g a8 amd o yiol38l ) S gt Hlade ( aLS M) slaosals
Rossini Pinto et al., ) s)ls JWasas 1) Sy Judg IS oyl5ue i3]
Jedg 15 o liem 58 5 i o 3,5 K31 20 adllas (2005
Lol Hlasd (ol )3 cud iy (JuwsSolo b ol las glaS )y o
=00l (L Sl s ad b il j3p,8 Lo Veor o V0. clale
Wil caggel Gl ohgar (alS A3 slaorald &5 il
Fathi et al., ) was s 1) 2B s Wl o JwsSolo
2SS W8y sleosals a5 woh ol bs)ls S (2012
Schuch, 1994; ) swisl Jli5 31 50 (S 5,05 oliee 53y Wlg5 oo
alS 5 ol b 5 )85 ) (Abdul Jaleel et al., 2007

Setha &) sed 0 (o2b Sysml dsl Glie 5 S (9
.(Kondo, 2009; Ulger et al., 2010

OLLS (59, LS U 5 JwgSolo blie 1 (g9, sladllae

SIkejy S el dile Busb s 4 g @)l oads plogl
951081 (laan] b Giliso Jolye y3 €S g bagy ol s da
o 53 (wMog)lS 5 b )aS e 9 SUl Jli] slasil )b
Sl wwldles 5 (Rastogi et al., 2017) 168 o adblio olS

O SBopl 4 e Sy oblse oo
Pobudkiewicz et al., 2000; Pobudkiewicz & Tereder, )
Oee Iy el opl Lol cle .(2006; Pobudkiewicz, 2014
SS9 9 gaw @Bl Jlad 5 lisyl 08 gt (slaigS Colis 5
O3 1 dm e Jpud Ciy ST 5 Sy 3 A, clale g Sy
Lodeta et ) wzbly yuss wljgiels 5 CleSag S IS S 5y,
83 dlus &y oolazl H,S5 51 sy osials” ol ey 518" (al., 2010
Jerzy & Schroeter, ) i ()55 55l dduod 3 Gl dw b
ol 3l a1y eials” opl LK Gldles 5y ax)S1.(2004
tdow g 48l glas )l (Larsen & Lieth, 1993) k5,8 5,155 5,8
Lol el juals sy (slaosals 3,8 5l dny Jomdd iy p> Sy
Ol STy )3 A5950)S 5 Sy > gyl slaallSS) clale
Niu et al., 2002; Gopi et al., 2007; Lodeta et al., ) c.al
GBSy o Ldg IS e ol 38l &S Sdize e Sy (2010
5 FSesS sbdsle 3929 Jdsa a3) loosals b osd jlas
Thakur et al., ) cul b Jsbw opl o950 ylade Ldg 8" ¢yl by
g2 il Cslan doly Wlgs o a8y 9 Sy zokew o Eals (2006
A3k a8y srosials 38 5l am Johe (a8 sk g e 590
2 Bl W, slesals cule clale (Lodeta et al., 2010)
Cool 013 3155 5l S Feoe g Ve ee o Sllho yi
Gibson & Whipker, 2003; Lewis et al., 2004, Lodeta et )
cble ppcalis 5 it ool ey > (al, 2010
Voo JgiS S S g S oSy ) sl sl
3 JugSols 3, bawgi olS elisyl StalS 3gr 52 1 S o
sdalio 30y 5 5y g9l Ao I (LS ladisS I 6l
Garner, 2004, Karlovi¢ et al., 2004; Rossini ) cul oid
.(Pinto et al., 2005; Hashemabadi & Zarchini, 2010
@b 1y eyl mals (2004) o) Sea 5 Karlovie
cble s 2 >y I ax (Chrysanthemum cv. ‘Revert’)
Mgl 5 JugSal 2 3 S e Feoe g ¥eee eee e
Ol ol imgly 5> 03,5 ()15 sald 4 cund g o)
sl gordodlaiwl slaclale don 3 Jouwdd iy glas)l
(Hashemabadi & Zarchini, _zu,; g oLl mils .0is sanlie
b5y o (e sile YA/AY) olS el J8las oS wiols Lis 2010)
5 a8l Job el comddy JuwgSolo yid )3 p,5 Lo V0 + 5l ooliel
P g bl jhals (i cpl e sie Ble YOIV wals olals
e g (5500 10 L JussSolo 1 oalitwl I ax 1) 48l Jsbo
Rosa ) ;, olS g9y JwsSilw (sl L (Saffari et al., 2004)
Jobo c sl il 33 p,5 Lo Ve v v a8 00l oLis (damascena



VPt bl (¥ o louds FA alor (655l @aliuo g poke) SLEL pole @ pis YAA

$95 JwsSalo g ol b b blite jl (S5eSa a8 o g s
s pasude JolS joboay Jubg IS 150

(S o5 Aomal

S ) G B e B S e (GPESSangl
slodgS (oSl sl adly (Ll g (ol)) QLS Sy (oS
ol 045 Conw m 4 )A,QS u.tw] p&l: u;l.:m d‘.h.)}f L) 94[)
Wle ady gosals bawg o LS (Sp B cudS
oS ) 4 ol Lyl adllae o @bl o33l LsSobe
Foslaal b Jouid iy (5 obS s Sk J ol &S 5
Voo chale L L e opl oM b 2) 0 a5 VA clalog
VA 5l oolatnl ¢ golasdl Lo 51 .okl 5l JuwsSle yid 50 p,5 o
Foopth Jpuid ey oS Ay (sl ool <M gl 2 5 S
Db oo dnog yitg Gmlil b ide slaaSly o Sy 4l
5 ekl b8 0, chonnls ul o JwsSilo I ool
GRIEL Gl (S g ohdgbre) cilitie 38 (slagty,
o QLS ()5 503,88 33,5 oo Sleddiy (i) (oL (stanlil
53 ol Coenl Pl (g5y0liS sl a8 amd e el ) bl
by s 395 b byl o el & gyt a8 93l (55513 o]
Aolgs adol dlgs oS (B pns bolyen £l — 2l); (LS sewas
2,5

References

Rastogi et ) cul odly L 1y olS (559059590 (55, U (slodsS
W5l o0 (89, § Lo 0y oyl Ol gl aile oL I3 (al., 2017
03> )l aalllas in il adly LS (gg) Cute 5 (hie il
5 A5y il Cpgon LS g9y $U Gl e Sl &S ol
(Landa et al., 2016; Tripathi et al., 2017) cwl 3 ials
And alS ) Jols pandi Cas gy lg o opl (YL clale
O sk g el 59y 45 sl Wby 0AISNS G 55 oSl
- ol O g5 Josole lize 3 el )l 5 Jsbo
R0 Byl 51005 bled Jawdd Cay pd ady HhalS @ ygody Silgs
Slgies gl & cusl ol GlalS ) gl @l cute 1 o iete
JwsSolo ((Fraceto et al., 2016) uiS' o Jos Ad) S xe
Slaws Lzl el by sl 4l LugSine il Wil o YU clale 5
- a8 andl sl Blie ol ol ,Sibles Wl e ay Jsbo 90,5
2y 393y LS > eyl cla i b bl s o oobj la
olS g5 g Bpas i «ladls oyl suiiSolnl Jelos it
alpop)ls b u.mT caslio lime (0, waly8 sl LS sla
3 ol 33,5 Sy p yudin Judg IS cdle ceb wlg o ol coil
Laals &8 03 )8 o Sl5T Jlé ela JS501, Mo 4 e dbj yolie
b Jo )l calo g Mldg S5 & (npdymaion —mjste s

1- Abbas, G., Khan, M.Q., Khan, M.J., Hussain, F., & Hussain, I. (2009). Effect of iron on the growth and vyield
contributing parameters of wheat (Triticum aestivum L.). Journal of Animal and Plant Science, 19(3), 135-139.

2- Abdul Jaleel, C., Manivannan, P., Sankar, B., Kishorekumar, A., Sankari, S., & Panneersel-Vam, R. (2007).
Paclobutrazol enhances photosynthesis and ajmalicine production in Catharanthus roseus. Process Biochemistry,
42(11), 1566-1570. https://doi.org/10.1016/j.procbio.2007.08.006

3- Auffan, M., Rose, J., Bottero, J.Y., Lowry, G.V., Jolivet, J.P., & Wiesner, M.R. (2009). Towards a definition of
inorganic nanoparticles from an environmental, health and safety perspective. Nature Nanotechnology, 4, 634-641.
https://doi.org/10.1038/nnano.2009.242

4- Bailey, D.A., & Miller, W.B. (1991). Poinsettia developmental and postproduction responses to growth retardants and
irradiance. HortScience, 26(12), 1501-1503. https://doi.org/10.2478/abmj-2021-0011

5- Blakrishman, K. (2000). Peroxidase activity as an indacator of the iron deficiency banana. Indian Journal of Plant
Physiology, 5, 389-391.

6- Bozorgi, H.R. (2012). Study effects of nitrogen fertilizer management under nano iron chelate foliar spraying on yield
and yield components of eggplant (Solanium melongena L.). ARPN Journal of Agricultural and Biological Science,
7(4), 233-237.

7- Chatterjee, C., Gopal, R., & Dube, B.K. (2006). Impact of iron stress on biomass, yield, metabolism and quality of
potato (Solanum tuberosum L.). Scientia Horticulture, 108, 1-6. https://doi.org/10.1016/j.scienta.2006.01.004

8- Currey, CJ., & Lopez, R.G. (2011). Early flurprimidol drench applications suppress final height of four poinsettia
cultivars. HortTechnology 21(1), 35-40.

9- Fathi, G., Esmaeilpour, B., & Jalilvand, P. (2012). Plant growth regulators, principle and application. Jahad-e-
Daneshghahi of Mashhad Press, Iran. 279 p. (In Persian)

10- Feregrino-Perez, A.A., Magana-Lopez, E., Guzman, C., & Esquivel, K. (2018). A general overview of the benefits
and possible negative effects of the nnanotechnology in horticulture. Scientia Horticulturae, 238(19), 126-137.
https://doi.org/10.1016/j.scienta.2018.03.060


https://doi.org/10.1016/j.procbio.2007.08.006
https://doi.org/10.1038/nnano.2009.242
http://dx.doi.org/10.2478/abmj-2021-0011
http://dx.doi.org/10.1016/j.scienta.2006.01.004
https://doi.org/10.1016/j.scienta.2018.03.060

YA Jguid iy sy sl 51 JuusSals 5 T SIS g 31 lag g Gilsls

11- Fraceto, L.F., Grillo, R., de Medeiros, G.A., Scognamiglio, V., Rea, G., & Bartolucci, C. (2016). Nanotechnology in
agriculture:  Which innovation potential does it have? Frontiers in Environmental Science 4(20), 1-5.
https://doi.org/10.3389/fenvs.2016.00020

12- Garda-Torredey, J.L., Parsons, J.G., Gomez, E., Peralta-Videa, J., Troiani, H.E., Santiago, P., & Jose Yacaman, M.
(2002). Formation and growth of Au nanoparticles inside live alfalfa plants. Nano Letter, 2(4): 397-401.
https://doi.org/10.1021/nl015673

13- Garner, W. (2004). PGR General Uses and Overview. Technical Service, 800, 4556-4647.
https://www.sid.ir/paper/662070/en

14- Gholampour, A., Hashemabadi, D., Sedaghathoor, S., & Kaviani, B. (2012). Controlling ornamental cabbage and kale
(Brasicca oleracea) growth via cycocel. Journal of Ornamental and Horticultural Plants, 2(2), 103-112.

15- Gibson, J.L., & Whipker, B.E. (2003). Efficacy of plant growth regulators on growth of vigorous Osteospermum
cultivars. HortTechnology, 13, 132-135. https://doi.org/10.21273/HORTTECH.13.1.0132

16- Gopi, R., Jaleel, C.A., Sairam, R., Lakshmanan, G.M.A., Gomathinayagam, M., & Panneerselvam, R. (2007).
Differential effects of hexaconazole and paclobutrazol on biomass, electrolyte leakage, lipid peroxidation and
antioxidant potential of Daucus carota L. Colloids and Surfaces B: Biointerfaces, 60, 180-186.
https://doi.org/10.1016/j.colsurfb.2007.06.003

17- Hashemabadi, D., & Zarchini, M. (2010). Effect of some plant growth regulators on growth and flowering of Rosa
hybrida "Poison™. Plant Omics Journal, 3(6), 167-171.

18- Hayashi, T., Heins, R.D., Cameron, A.C., & Carlson, W.H. (2001). Ethephon influences flowering, height, and
branching of several herbaceous perennials. Scientia Horticulturae, 91(3-4), 305-324. https://doi.org/10.1016/S0304-
4238(01)00225-4

19- Hedayat, M. (2001). Application of growth retardants in greenhouse. First National Scientific and Practical
Symposium on Flowers and Ornamental Plants of Iran. Jahad-e-Keshavarzi, Iran. (In Persian)

20- Hojjati, M., Etemadi, N., & Baninasab, B. (2009). Effect of paclobutrazol and cycocel on vegetative growth and
flowering of Zinnia elegans. Agricultural Science and Technology of Natural Research, 47, 649-656 (In Persian)
21- Jerzy, M., & Schroeter, A. (2004). The dynamics of growth and flowering of marigold cultivated from trans-plants
treated with different retardants used to leaves and directly to peat-substrate. Acta Scientiarum Polonorum-Horturom

Cultus, 3, 11-23. https://doi.org/10.24326/asphc.2003.1.5

22-Joyce, G., Latimer, H., Scoggins, L., & Thomas, J. (2004). Using plant growth regulators on containerized herbaceous
perennials. Virginia State University.

23- Kamali Jamkani, Z., Peyvandi, M., & Mirza, M. (2011). Comparison of the effect of iron nano-chelate and iron-
chelate fertilizer on antioxidant activities of Satureja hortensis. First International Congress on Agricultural Modern
Issues, 1-5. (In Persian)

24- Kamali Sarvestani, M., Shariati, M., & Madadkar Haghjoo, M. (2013). Effect of iron on cellular division, intra-cellular
R-carotene and chlorophyll synthesis in Dunaliella, a unicellular green algai. Cell and Tissue Journal, 5(2), 207-215.
(In Persian)

25- Karlovié, K., Vrsek, 1., Sindrak, Z., & Zidovec, V. (2004). Influence of growth regulators on the height and number
of inflorescence shoots in the Chrysanthemum cultivar Revert. Agricultural Conspectus Science, 69, 63-66.

26- Landa, P., Cyrusova, T., Jerabkova, J., Drabek, O., Vanek, T., & Podlipna, R. (2016). Effect of metal oxides on plant
germination: Phytotoxicity of nanoparticles, bulk materials, and metal ions. Water, Air, and Soil Pollution, 227, 448.
https://doi.org/10.1007/s11270-016-3156-9

27- Larsen, R.U., & Lieth, J.H. (1993). Modeling shoot elongation retardation due to daminozide in Chrysanthemum.
(http:/Nieth.ucdavis.edu/Research/MumRet/BOMOD1.htm).

28- Latimer, J.G., Scoggins, H.L., & Banko, T.J. (2001). Using plant growth regulators on containerized herbaceous
perennials. Virginia Technology Publication, No. 430-103, Blacksburg, VA.

29- Leclerc, M., Caldwell, C.D., & Lade, R.R. (2006). Effect of plant growth regulators on propagule formation in
Hemerocallis spp. and Hosta spp. HortScience, 47, 651-653. https://doi.org/10.21273/HORTSCI.41.3.651

30- Lewis, K.P., Faust, J.E., Sparkman, J.D., & Grimes, L.W. (2004). The effect of daminozide and chlormequat on the
growth and flowering of poinsettia and pansy. HortScience, 39, 1315-1318.
https://doi.org/10.21273/HORTSCI.39.6.1315

31- Lodeta, K.B., Ban, S.G., Perica, S., Dumici¢, G., & Bu¢an, L. (2010). Response of poinsettia to drench application of
growth regulators. Journal of Food Agriculture and Environment, 8(1), 297-301.

32- Maghnitskiy, S.V., Pasian, C.C., Bennett, M.A., & Metzger, J.D. (2006). Controlling plug height of verbena, celosia,
and pansy by treating seeds with paclobutrazol. HortScience, 47, 158-167.
https://doi.org/10.21273/HORTSCI.41.1.158

33- Mazaherinia, S., Astaraei, A.R., Fotovat, A., & Monshi, A. (2010). Nano iron oxide particles efficiency on Fe, Mn,
Zn and Cu concentrations in wheat plant. World Applied Science Journal, 7(1), 36-40.


https://doi.org/10.3389/fenvs.2016.00020
http://dx.doi.org/10.1021/nl015673+
https://doi.org/10.21273/HORTTECH.13.1.0132
https://doi.org/10.1016/j.colsurfb.2007.06.003
https://doi.org/10.1016/S0304-4238(01)00225-4
https://doi.org/10.1016/S0304-4238(01)00225-4
https://doi.org/10.24326/asphc.2003.1.5
https://doi.org/10.1007/s11270-016-3156-9
https://doi.org/10.21273/HORTSCI.41.3.651
https://doi.org/10.21273/HORTSCI.39.6.1315
https://doi.org/10.21273/HORTSCI.41.1.158

VPTGl oF o)losds KA wle> ((6559LeS @aluo g pole) Ll pole 4 205 Yo

34- Mazumdar, B.C., & Majumder, K. (2003). Methods on physcochemical analysis of fruits. University College of
Agriculture, Calcutta University, 136—150.

35- Megersa, H.G., Lemma, D.T., & Banjawu, D.T. (2018). Effects of plant growth retardants and pot sizes on the height
of potting ornamental plants: A short review. Journal of Horticulture, 5(1), 1-6. https://doi.org/10.4172/2376-
0354.1000220

36- Ngan, H.T.M., Tung, H.T., Le, B.V., & Nhut, D.T. (2020). Evaluation of root growth, antioxidant enzyme activity
and mineral absorbability of carnation (Dianthus caryophyllus “Express golem” cultured in two culture systems
supplemented with iron nanoparticles. Scientia Horticulturae, 272(15), 109612.
https://doi.org/10.1016/j.scienta.2020.109612

37- Niu, G., Heins, R., & Carlson, W. (2002). Using paclobutrazol to control height of poinsettia ‘Freedom’.
HortTechnology, 12, 232-236. https://doi.org/10.21273/HORTTECH.12.2.232

38- Peyvandi, M., Parande, H., & Mirza, M. (2011). Comparison of nano Fe chelate with Fe chelate effect on growth
parameters and antioxidant enzymes activity of Ocimum basilicum. New Cellular and Molecular Biotechnology, 1(4),
89-99.

39- Pobudkiewicz, A. (2014). Influence of growth retardant on growth and development of Euphorbia pulcherrima Willd.
ex Klotzsch. Acta Agrobotanica, 67(3), 65-74. https://doi.org/10.5586/aa.2014.030

40- Pobudkiewicz, A., & Nowak, J. (1992). Effect of flurprimidol and silver thiosulfate (STS) on the growth and flowering
of “Prima” lilies grown as pot plants. Acta Horticulturae, 325, 193-198.

41- Pobudkiewicz, A., Nowak, J., Podwyszynska, M., & Przybyta, A. (2000). The effect of growth retardants on growth
and flowering of dwarf alstroemeria. Acta Agrobotany, 53(2), 77-83. https://doi.org/10.5586/aa.2000.017

42- Pobudkiewicz, A., & Treder, J. (2006). Effects of flurprimidol and daminozide on growth and flowering of oriental
lily “Mona Lisa”. Scientia Horticulturae, 110(4), 328-333. https://doi.org/10.1016/j.scienta.2006.07.019

43- Rajabbeigi, A., Ghanati, F., Sefidkon, F., & Abdolmaleki, P. (2008). Evaluation of the effect of iron on the content
of Ocimum basilicum. Science Journal, 4, 49-53 (In Persian)

44- Rastogi, A., Zivcak, M., Sytar, O., Kalaji, H.M., He, X., Mbarki, S., & Brestic, M. (2017). Impact of metal and metal
oxide Nanoparticles on plant: A critical review. Frontiers in  Chemistry, 5(78), 1-16.
https://doi.org/10.3389/fchem.2017.00078

45- Rossini Pinto, A.C., Rodrigues, Td.J.D, Leits, C.1., & Barbosa, J.C. (2005). Growth retardants on development and
ornamental quality of potted. ‘Liliput’ Zinnia elegans JACQ. Scientia Agriculture, 62, 337-345.
https://doi.org/10.1590/S0103-90162005000400006

46- Sajedi, N.A., & Ardakani, M.R. (2009). Effect of different concentrations of nitrogen, zinc and iron on physiologic
parameters of fodder in Markazi province. Iranian Journal of Agronomy Researches, 6(1), 99-109 (In Persian)

47- Saffari, V.R., Khalighi, A., Lesani, H., Babalar, M., & Obermaier, J.F. (2004). Effect of different plant growth
regulators and time of pruning on yield components of Rosa damascena Hill. International Journal of Agriculture
and Biology, 6(6), 1040-1042. 1560-8530/2004/06—6—-1040-1042

48- Schuch, U.K. (1994). Response of chrysanthemum to uniconazole and daminozide applied as dip to cuttings or as
foliar spray. Journal of Plant Growth Regulation, 13(3), 115-121. https://doi.org/10.1007/BF00196374

49- Schwartz, M.A., Payne, R.N., & Sites, G. (1985). Residual effect of chlormequat on garden performance in sun and
shade of seed and cutting-propagated cultivars of geraniums. HortScience, 20, 368-370.
https://doi.org/10.21273/HORTSCI.20.3.368

50- Setha, S., & Kondo, S. (2009). Abscisic acid levels and antioxidant activity are affected by an inhibitor of cytochrome
P450 in apple seedlings. Journal of Horticultural Science and Biotechnology, 84, 340-344.
https://doi.org/10.1080/14620316.2009.11512528

51- Shekari, F., Ebrahimzadeh, A., & Esmaeilpour, B. (2004). Plant Growth Regulators in Agriculture and Horticulture.
Zanjan University Press, Zanjan, Iran. (In Persian)

52- Sheykhbaglou, R., Sedghi, M., Tajbakhsh Shishevan, M., & Seyed Sharifi, R. (2010). Effects of nano-iron oxide
particles on agronomic traits of soybean. Notrition Science and Biology, 2(2), 112-113.
https://doi.org/10.15835/nsh224667

53- Shoa Kazemi, Sh., Hashemabadi, D., Mohammadi Torkashvand, A., & Kaviani, B. (2014). Effect of cycocel and
daminozide on vegetative growth, flowering and the content of essence of pot marigold (Calendula officinalis).
Journal of Ornamental Plants, 4(2), 107-114.

54- Taherpazir, S., & Hashemabadi, D. (2016). The effect of cycocel and pot size on vegetative growth and flowering of
zinnia (Zinnia elegans). Journal of Ornamental Plants, 6(2), 107-114.

55- Thakur, R., Sood, A., Nagar, P.K., Pandey, S., Soboti, R.C., & Ahuja, P.S. (2006). Regulation of growth of lilium
plantlets in liquid medium by application of paclobutrazol or ancymidol, for its amenability in a bioreactor system:
Growth parameters. Plant Cell Reports, 25, 382-391. https://doi.org/10.1007/s00299-005-0094-1


https://doi.org/10.4172/2376-0354.1000220
https://doi.org/10.4172/2376-0354.1000220
https://doi.org/10.1016/j.scienta.2020.109612
https://doi.org/10.21273/HORTTECH.12.2.232
https://doi.org/10.5586/aa.2014.030
https://doi.org/10.5586/aa.2000.017
https://doi.org/10.1016/j.scienta.2006.07.019
https://doi.org/10.3389/fchem.2017.00078
https://doi.org/10.1590/S0103-90162005000400006
https://doi.org/10.1007/BF00196374
https://doi.org/10.21273/HORTSCI.20.3.368
https://doi.org/10.1080/14620316.2009.11512528
https://doi.org/10.15835/nsb224667
https://doi.org/10.15835/nsb224667
https://doi.org/10.1007/s00299-005-0094-1

Vol g iy sy sl JuosSal 5 a7 SIS g 3Tl 5 Gibsls

56- Tripathi, D.K., Singh, S., Singh, S., Srivastava, P.K., Singh, V.P., Singh, S., Prasad, S.M., Singh, P.K., Dubey, N.K.,
Pandey, A.C., & Chauhan, D.K. (2017). Nitric oxide alleviates silver nanoparticles (AgNps)-induced phytotoxicity in
Pisum sativum seedlings. Plant Physiology and Biochemistry, 110, 167-177.
https://doi.org/10.1016/j.plaphy.2016.06.015

57- Ulger, S., Akdesir, O., Demiral, S., & Atmaca, A. (2010). Investigation of the effects of external daminozide
application on endogenous hormone levels in “Memecik” olive trees. Acta Horticulturae, 884, 153-
156. https://doi.org/10.5586/aa.2014.030

58- Warner, R.M., & Erwin, J.E. (2003). Effect of plant growth retardants on stem elongation of hibiscus species.
HortTechnology, 13, 293-296. https://doi.org/10.21273/HORTTECH.13.2.0293


https://doi.org/10.1016/j.plaphy.2016.06.015
https://doi.org/10.5586/aa.2014.030
https://doi.org/10.5586/aa.2014.030
https://doi.org/10.21273/HORTTECH.13.2.0293
https://doi.org/10.21273/HORTTECH.13.2.0293
https://doi.org/10.21273/HORTTECH.13.2.0293

