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Effect of Amino Chelates Foliar Application on Growth and Development of Marigold
(Calendula officinalis) plant
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Table 1: Physiochemical properties of soil used in the experiment
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Table 2: Analysis of variances of plant parameters
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12.438* 4.473% 2.514% 29.524%* 4.695%* 2.618% 6 o
Treatment
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Table 2 Continued: Analysis of variances of plant parameters
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Fig. 1: Changes in plant height under different treatments. Mean comparison has been carried out at 5% level using
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Fig. 2: The effect of treatments on plant chlorophyll index. Mean comparison has been carried out at 5% level using
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Fig. 3: The effect of treatments on the number of flowers per /plant. Mean comparison has been carried out at 5% level
using Duncan test
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Table 3: Comparison of means for some growth traits in Calendula
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Leaf potassium Leaf nitrogen Length of flowering Plant dry Plant fresh Plants lateral Plants leaf
Concentration (%) Concentration (%) stem (cm) weight (g) weight (g)  shoot number number
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O3sr 095
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DelfonPlusl
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In each column, data having at least one similar letter are not significantly different at 5% level using Duncan test

Slaslognl yie laba>de b aw,e b laedS giw]
5 il laal Bl Gl sl 8 ege S
@B S 55 g & 053 al s (5955 eies
G Wl ge ol alozr | ol polie Ko 5 395 9y
(1995 i, Lo) wils anils cogee
b wilg oo M giel ol 0 39,08 oYL cdale
Wil (LS geigad, p Ll aude Ol S saiSa gl (g350>
ools lis 2008 & ppmt) oyl 6 Wl wim TS oS
u.:L».»S).: )| S 9 el M‘}JGA QLQL\f &S Gl ol
g dday ye 90 52 5l 1) aial glaasl alexjl logy3e 0
2009 o) San 5 pali 1995 i)le) WS e Sy
g Sl QLS adgi g 0B, p She polie tn e 51 039
b rpoals lelgen (35958 SlasgS 008 4 b
SHgoby dlani gl 60,5 GlacdiSgiel ol Koo (gm0
W b So Gl 0)lge fiien )3 (S g 9,50 5900 polie
15 o ze il 1 T LTS a5 axsl e 3 5,5 le pate
S9etr Wl o Ll (AL slme 5)5e polie 0gmaS Laylyd
5 o) Wl bl (lS o Sles 5 0l 0 g o gxe
Jslms b ol loaaslsizel 0,05 8,k 51 (VAT (g pgm
Chili 5 Sy Sane dlse 55y p e il el 13

5. Sekhon

V&

55 9 M) Gln e (e Oiar (oS LB

I]éj )‘ oLﬂf FRTRE N (2010 4'@:}) 9 )J.f.u') S| G&bLf
Tpsh 5 Grlidyh o )s oS gad 5 03, 1 s pae AT (59
é';) s_;d.> a )b@ rg..u}/aT 9 u‘)...u )JOSB‘LC ULDL.? (2005
5l S5 GlaS 5,508 g ol ] glaanl 5l awg
iSan 5 Teslt) s i s Sy L Aty b
B larnsigy Jokw mhaw ,o aisl slhaw! (2009
5 oir Gola wilgioe Ll Guyb 5l 5 ails | 055 o>
OLlS 5o Al sl BU Ve 1 iy (95h g e
5 ,4K0) adyle LS ol S sloid a5 sas ololiss
i g8 anl slaowl 5 LS 50 40 (2010 o,
35 Jie Ll Gk 5l 03 & wies SlaSy
Sglie Glo s § o] B 5l gl (2014 uKS)
Dl sl eigel 5 Sl Qi el Jod 5 (e
O3sr Sk 5 e merdilio ezl (g dlpars!
Mbwigbwiwljlﬁgwwwsg
chle o sesd g okS Siei Cumdy A (K
(1996 o5 5 gkl 92Bl 5o (g iz 5 ol

1. Tegeder and Rentsch
2. Epstein and Bloom
3. Nésholm

4, Atilio and Causin



Gl 4 e il lagdiey) Bpae gl pas ;00 )b
A Gl 5 aS @08 oo syl Y gaze oS g 0 Shee
Alge 55 asding; ol il a5 M giel Gy
Sl S Lo (55)5laS DY game Jolaie adn )5 wlgs oo
Sladel &5 295 o laizsd (85 odge nl Coeal el
L8 SEESS L ol e ST 0 5 50 51 (S plgreas anee]
-yl polie S 0p)5 5l i ) o)lsen a5 (5
LB sl asle g gloaa loss (nlog)s0 L1
yolie 35005 18 455 )glaS SV gaze il id 355 B pas
(g2 5 ol 1) ame glo Sogl (iald (giiey,
Syed 4z g5 (Sl Dy y2 50 000 JlglE 69015 Cuenl
g Somsl oS 85 (gl (LeoSS by, 55 S (S p wd &S
208 laty, wds il LS jebay Wl

Y

BPTV-JRTNENE W -1 RS B

e 53 ROLL ool 5 Loy 5) 39500 Sy by 1S
5 Ooeoh sl wsle SLLS o)5e o ele sloaidly Liul,
Q011 a5 (omld) S5pazsS (2011 o)), Kan
(1976 oomsll AL ¢ punnz) pAiS 5 sy ooy
yolie Gz dgupy el oM gl 0 )15 45 das o lis
Dydse olS 3 (S g (oS 9Shee a3 5 lSe
-oils oS gel (Ao b Lz e Geiw cnl o
LS god 9 0D Lul 8 Sgegr Sl s eizren 5 O
A Gl s s S wald Gl L aslie 0l atees
tlie ol 0, Luld adlhs o5 Slio il gl
NPK os5 iy chle S O sod a5 op JlS
oS siel gy oS Sl ool ivgs 03,5 il s
2Bl g g5 5 anogi p er Lo s a8 Wil
e le 65,0leS oS 5 (codldl Lanl o5 all 55 5L

1. Garcia



AF w9 s /g0 8yl /233l wl [ BLS ladg 55903
&l
Omeiid zlawl olS adsl aiy  aewlsiel Gl b pleand 555 wiz 5,5 SIS1 ) AYAY .S o 5o 5 p DL

i BOR ooy 4 1Y lad ¢ Sl pole 6,55

i YA g5, b o] SLLET] g0 al sl LS 5,50, 5 aulss VYAT o Saiael

5 o5 Sheogas 35 5 65) (2] Ghieg polis (Sp Bpas SIEAYAD o il 5 gold og b Ll
Ol ol (gl i p lnl SULS el g Zael); 0 XS (ratd (593 50 P93 SBT3 ddunl 55 g (S
A+ axan

Ao FVA ol yes oBidls ol Ll Jol Gl o ,lez al> L o950 (LS AYFA e (5 55

5 maisnl Ay 1S ety 0l FaiiSanlen Sl alie AT o b 5 . clgag, o S cdlansl S o 550
Ve AT VE o (535055 5 e ol S 3 (il 5 558 1 iyl s

5 polis 5,5l SNy kS Spntr 3 ,Sket il 3 o siiase, B VTAY el 5 ool
Ao VAN (oyde Can b olRiils Ol Lal cpgus Sl (IS

bt Gl laoly ades sbiwl) 1o (6995 dine dmogs § (il @ela (b, IVAY g . el S 9 sl e o SoSe
Ao YOO ¢ e oy oRisls ol Ll JolS™ 6 ,5550
Amin, A. A,, Gharib, F. A. E., EI-Awadia, M. and Rashad, E. S. M. 2011. Physiological response of onion plants to
foliar application of putrescine and glutamine. Scientia Horticulturae, 129: 353-360.

Atilio, J. B. and Causin, H. F. 1996. The central role of amino acids on nitrogen utilization and plant growth. Journal of
Plant Physiology, 149 (3): 358-362.

Bradley, K. 2010. A description of amino acid chelate fertilisers and their mode of action. Modern Plant Nutrition Pty
Ltd. http://www.modernplantnutrition.com.au/pdf.

Cakmack, 1. 2002. Plant nutrition research: Priorities to meet human needs for food in sustainable ways. Plant and Soil,
247: 3-24.

Elabdeen, A. Z. and Metwally, A. M. 1982. Effect of foliar spraying with Mn, Fe, Zn and Cu on the quality of tomato
and pepper. Agricultural Research Review, 60: 143-164.

El-Lebodi, A., ElI-Gala, A. M. and Sakr, A. A. 1976. Growth and nutritional status of tomato subjected to foliar spray
with certain nutrient solution. Agricultural Research Review, 54: 109-127.

Epstein, E. and Bloom, A. J. 2005. Mineral Nutrition of Plants: Principles and Perspectives. 2nd edn. Sunderland, MA,
USA. P 380.

Garcia, A. L., Madrid, R., Gimeno, V., Rodriguez-Ortega, W. M., Nicolas, N. and Garcia-Sanchez, F. 2011. The effects
of amino acids fertilization incorporated to the nutrient solution on mineral composition and growth in tomato

seedlings. Spanish Journal of Agricultural Research, 9 (3): 852-861.

Ghasemi, S., Khoshgoftarmanesh, A. H., Hadadzadeh, H. and Jafari, M. 2012. Synthesis of iron-amino acid chelates
and evaluation of their efficacy as iron source and growth stimulator for tomato in nutrient solution culture. Journal
of Plant Growth Regulation, 31 (4): 498-508.

Ghoname, A. A., El-Bassiouny, A. M., Abdel-Mawgoud, A. M. R., EI-Tohamy, W. A. and Gruda, N. 2012. Growth,
yield and blossom-end rot incidence in bell pepper as affected by phosphorus level and amino acid applications.
Gesunde Pflanzen, 64 (1): 64:29-37.

Jeppsen, R. B. 1991. Mineral Supplementation in Plants Via Amino Acid Chelation. American Chemical Society,
Chapter 25, pp 320-331.

Marschner, H. 1995. Mineral nutrition of higher plants. 2nd edition. Academic Press, London.

Né&sholm, T., Kielland, K. and Ganeteg, U. 2009. Uptake of organic nitrogen by plants. New Phytology, 182: 31-48.

Randall, G. W. and Hoeft, R. G. 1988. Placement methods for improved efficiency of P and K fertilizers: A Review
Journal of Production Agriculture, 1 (1): 70-79.

Sekhon, B. S. 2003. Chelates for Micronutrient Nutrition among Crops. Resonance, 8: 46-53.

Shaheen, A. M., Rizk, F. A., Habib, H. A. M. and Abdel Baky, M. 2010. Nitrogen soil dressing and foliar spraying by
sugar and amino acids as affected the growth, yield and its quality of onion plant. Journal of American Science, 6
(8): 420-427.

Tegeder, M. 2014. Transporters involved in source to sink partitioning of amino acids and ureides: opportunities for
crop improvement. Journal of Experimental Botany, 65 (7): 1865-1878.

Tegeder, M. and Rentsch, D. 2010. Uptake and partitioning of amino acids and peptides. Molecular Plant, 3 (6): 997-
1011.

A


http://www.modernplantnutrition.com.au/pdf

g oy y1 S ool ol Jolore 51 oy

Effect of Amino Chelates Foliar Application on Growth and Development of Marigold
(Calendula officinalis) plant

Souri!*, M. K. and Yarahmadi2, B.
Abstract

Amino chelates represent the new form of chemical fertilizers for agronomy, while plant responses to these compounds
aren’t well known. In this study foliar application of aminochelates on growth and development of pot marigold was
investigated under completely randomized design with 7 treatment and 5 replications. Treatments were control (only
spray of distilled water), soil applied NPK, foliar application of a synthesized macro-micro fertilizer, two and four
sprays of Biomin aminochelate, two and four sprays of Delfon Plus aminochelate. The analysis of variances showed
that the effect of treatments on N concentration (P<0.05) and on the rest of traits (P<0.01) was significant. Comparisons
of means also revealed that there was significant difference among treatments regarding all plant parameters at 5% level
of Duncan test. The highest plant height (24.1 cm), number of flowers/plant (7), flowering stem length (24.1 cm), plant
fresh weight (20.2 g) and dry weight (3.01 g) and leaf concentrations of N (2.4%) were obtained in plants sprayed four
times using Delfon Plus, showing no significant difference with soil applied NPK treatment. The highest number of
leaves (22.4) and lateral shoots (4.2) as well as the highest K concentration (2.2%) was obtained from soil applied NPK,
showing no significant difference with four times spray of Delfun Plus treatment. The longest (17.2 day) and shortest
(12 day) life of flower on plant was also in four times sprays of Delfon Plus and control, respectively. In general the
results showed that aminochelates sprays could be a good alternative for soil applied fertilizers for marigold cultivation.

Keywords: Biomin, Delfon plus, Flower life, Chemical fertilizer
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