
International Journal of Engineering Science  and Computing, September 2016           2378                                                          http://ijesc.org/ 
 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Effect of Plant Growth Regulators- IAA, Kinetin and a 

Neurotransmitter-Oxytocin, on Growth and Development of 

Brassica Campestris Seedlings 
SunainaHotumalani

 1
, Vera Y. Kapai

2
, RenuSoni

3
 

 
Garg i College, University of New Delhi, India

 

Abstract: 

Effects of oxytocin on plant growth parameters such as percent seed germination, root length and hypocotyl length on the 

economically  important spice and source of vegetable o il, Brassica campestris was studied in the current research. A  comparative 

study was conducted to determine the role of oxytocin, a  neurotransmitteron plant g rowth parameters along with p lant growth 

regulators auxin  (IAA) and cytokin in (kinetin). Two concentrations each of oxytocin  (0.3 & 0 .5µL), IAA (2.5 & 5.0 µM) and 

kinetin (2.5 & 5.0 µM) were used. The oxytocin (Syntocinon 5I.U.) from Korten Pharmaceuticals Pvt. Ltd. was added to 

autoclaved medium and poured into autoclaved test tubes in laminar hood as it is heat lab ile . Oxytocin is a nonapeptide which has 

auxin like activ ity in  all the parameters studied as compared to control in mustard. A positive influence at higher concentra tion of 

oxytocin (like auxin) in plant growth parameters studied was observed as compared to control. The resu lts of this experiment 

illustrate that use of oxytocin augmented the germination and hypocotyl length in mustard while having a slight inhibitory ef fect 

on root length.  These results indicate that Oxytocin’s growth stimulating effect is similar to IAA and  it  can be used as amorpho-

regulatory chemical. 
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I.INTRODUCTION 

Brassica campestris(Mustard)isone of the oldest and 

dual purpose crops as a source of vegetable oil and 

spice. It provides high amounts of vitamin C,soluble 

fibre and contains multiple nutrients with potent 

anticancer properties: 3-3’ diindolylmethane, 

sulforaphane and selenium [1]. Oxytocin is a peptide of 

nine amino acids (nonapeptide). Its systematic name is 

cysteine-tyrosine-isoleucine-glutamine-asparagine-

cysteine-proline-leucine-glycine-amine (cys – tyr – ile – 

gln – asn –cys – pro – leu – gly - NH2, or 

(CYIQNCPLG-NH2) marketed as Syntocinon. It is 

naturally-occurring and acts primarily as a 

neurotransmitter in the brain and figures largely in 

female reproduction, sexual and emotional behaviour. 

In India, it was initially used by farmers in order to  

improve the increase of pumpkins and cucumbers. The 

rationale behind this experiment is to investigate the 

role of Oxytocin in plant growth development and 

possible substitute for plant growth regulators. Here 

taken into account are two important plant growth 

regulators – auxin, indole-3-acetic acid(IAA) and 

kinetin (cytokinin). Very few efforts have been done in 

direction of oxytocin and related substances in their role 

in plant development. In Luffacylindrica, oxytocin was 

found to increase shoot length and developed plan tlets 

were successfully acclimatizedinvitro regeneration of 

Indian cv. of Sponge gourd using cotyledon explants 

[2]. In Allium cepa, root tip cells exposed to oxytocin 

upshot into chromosomal abnormalities revealed 

cytotoxic nature of oxytocin.  

 

This was probably due to inhibition of spindle 

mechanism ultimately having mutagenic effect 

[3].Cyclotides are plant peptides present in numerous 

plant species of coffee, violet, legume, potato can be 

used as precursors for synthesis of oxytocin like peptide 

acting as ligands for selective G coupled receptors with 

nanomolar affinity in a dose-dependent manner. This  

establishes oxytocin-like peptides present in plants 

playing crucial roles provide an insight for potential role 

of oxytocin in plants to stimulate growth [4]. Auxins 

promote initiation of root formation. It induces both 

growth of pre-existing roots and adventitious root 

formation, as more native auxin is transported down the 

stem to the roots; the overall development of the roots is 

stimulated. However, high concentrations of auxin 

inhibit root elongation and instead enhance adventitious 

root formation [5]. IAA is also involved in the 

elongation of hypocotyl in plants.Cytokinin has no 

effect on hypocotyl elongation under normal growth 

conditions because light levels saturate the hypocotyl 

inhibition response [6].  This works reports, for first 

time that Oxytocin simulates IAA activity in promoting 

seed germination, hypocotyl elongation and root 

inhibition, at higher concentration. A comparative study 

of the effect of IAA, kinetin and oxytocin on plant 

growth of mustard seedlings forms the subject matter of 

this study. 

 

II.METHODOLOGY 

This study was conducted in Plant Tissue Culture lab of Gargi 

College, Delhi University with three replications. Seeds 

employed for raising Brassica seedlings, were purchased from 

local market, were washed with Teepol (2-3 drops) for 10 min 

and treated with 70% ethanol for 30s. After rinsing with 

sterile–distilled water (SDW), they were gently agitated in 

mercuric chloride (0.05 %) for 30 seconds. Finally, the seeds 

were rinsed thrice in SDW and placed aseptically on 10 ml of 

agar-agar (0.8%,difco-bacto) solidified nutrient medium. The 
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modified nutrient medium employed for culture was based on 

mineral nutrient formulat ion of Murashige and Skoog’s 

medium [7]. This nutrient medium comprised of (mg/l): 

Macronutrients-NH₄NO₃(1.65), KNO₃ (1.90), MgSO₄(0.37), 

KH2PO4(0.17),CaCl2.2H2O(0.44) Micronutrients-

  H3 BO3(0.62), KI(0.83),MnSO₄⋅4H2O(0.23), 

ZnSO₄.7H2O(0.86),CuSO4.5H2O(0.0025), 

Na2MoO4·2H2O(0.025),  CoCl₂.6H2O(0.0025), Vitamins- 

Nicotin ic acid(0.05), Pyridoxine acid(0.05), Th iamine 

acid(0.01),Fe stock- FeSO4 ·7H2O(2.780), EDTA-Na2.2H2O 

(3.730), Glycine(0.20), Meso-inositol (5.0), 2% sucrose, 

which  served as carbon source. The pH of the medium was 

adjusted to 5.8, before autoclaving. Additives to the medium 

included; indole-3-acetic acid (IAA) (2.5 & 5.0µM), Kinetin 

(2.5 & 5.0µM) and oxytocin (0.3 & 0.5µL). All additives, 

except Oxytocin, were autoclaved, whereas oxytocin was 

added to autoclaved medium in  Laminar Flow. The oxytocin 

was commercially availab le as Sytocinon injections (5I.U) 

from Korten Pharmaceuticals Pvt.Ltd. Cultures were raised in 

culture tubes, with 10ml of semi-solid medium and were 

maintained at 252 C under continuous light provided by 

Philips fluorescent tubes (36W/54, 6500K; 15mol m
-2

s
-1

). 

The results, recorded after seven days of initiation of 

experiment, are in terms  of percent seed germination, whereas 

root and hypocotyl length recorded after eighteenth day of 

inoculation. 

 

III.RES ULTS  

The Parameters of study are percent seed germination, root 

and hypocotyl length. Maximum seed germination was 

recorded in  IAA (2.5µM) (Table 1). Oxytocin(0.3µL and 

0.5µL) results in increase in per cent seed germination with 

increase in concentration, whereaskinetin supplemented 

medium showed similar results as in control (Table 1). With 

respect to average root length, IAA and oxytocin both showed 

slight inhibitory effect with reference to control. IAA and 

oxytocin shows increase in hypocotyl length as compared to 

control only at  higher concentrations while at lower 

concentrations shows slight inhibitory effect as control (Figure 

1A,B,C,F,G).Hypocotyl length is maximum in medium 

containing IAA (5µM). Kinetin show inhibitory effect on root 

length as well as hypocotyl elongation in both concentrations 

(Figure 1 D,E). These results showed that a neuropeptide and 

a mammalian hormone show similarit ies withauxin (IAA) in 

promoting seed germination and elongation of hypocotyl 

length, at the same time inhibit ing root length emphasizing the 

behavior of oxytocin  exh ibit ing auxin-like activity on mustard 

seedlings.

 

 
 

 

FIGURE I    EFFECT OF IAA, KINETIN AND OXYTOCIN ON THE GROWTH OF Brassica campestris 

(MUSTARD) SEEDLINGS
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TABLE:1.  IEFFECT OF IAA, KINETIN AND OXYTOCIN 

ON SEED GERMINATION, ROOT AND HYPOCOTYL  

ELONGATION. 

 

IV.DISCUSS ION 

The phytohormoneauxinis critical for plant growth and 

regulates many developmental processes such as tropic 

responses to light and gravity, general root and shoots 

architecture, organ pattering, vascular development and 

growth in tissue culture [8]. Seed germination is an 

important phenomenon as it guarantees survival. Seed 

germination is controlled by a number of mechanisms 

and is necessary for the growth and development of the 

embryo, resulting in the eventual production of a new 

plant. Auxin by itself is not a necessary hormone for seed 

germination. However, according to the analyses 

regarding the expression of auxin related genes, auxin is 

present in the seed radicle tip during and after seed 

germination. In addition, microRNA60 inhibits auxin 

RESPONSE FACTOR10 during seed germination so that 

the seed can germinate. Such a controlling process is also 

necessary for the stages related to post-emergence 

growth, including seed maturation. The mechanisms for 

such inhibitory effects have been attributed to 

interactions with the ABA pathway [9,10]. Although 

IAA may not be necessary for seed germination, it is 

necessary for the growth of young seedlings.The 

accumulated IAA inthe seedcotyledon is the major 

source of IAA for the seedlings [1]. 

Oxytocin has been found to be potent agent to stimulate 

plant growth. The power of oxytocin is probably by  

improving nutrient uptake i.e. redistribution of organic 

and inorganic nutrients between tissues and in seeds. 

Oxytocin may be used in order to break dormancy, 

stimulate germination and the growth of the germ .Other 

contributing role of oxytocin in stimulating plant growth  

is by promoting cell division [12].Different activities of 

cytokinins, such as their effects on seed germination, 

have been attributed to the various functions of 

cytokinins in different cell types [13]. Cytokinins are also 

able to enhance seed germination by the alleviation of 

stresses such as salinity, drought, heavy metals and 

oxidative stress. They can be inactivated by the enzyme 

cytokinin oxidase/dehydrogenase [14] catalyzing the 

cleavage of their unsaturated bond. Kinetin has 

significant effect only at a specific concentration (2.5 

mg/L), otherwise insignificant on germination [15]but in 

our study the per cent seed germination showed decline 

at 2.5µMKinetin.Auxin profoundly influence root 

morphology, inhibiting root elongation, increasing lateral 

root production and inducing adventitious roots [16,17] 

therefore auxin have negative regulatory control on root 

growth [18]. Mutants deficient in auxin responses were 

characterized by long primary roots, few lateral roots and 

short hypocotyls [5]. Another study suggesting auxin 

(best at 10
-6

M) role in root initiation of adventitious root 

on mung bean has been reported [18]. Addition of 

Kinetin to the medium also suppressed root length . In 

many studies cytokinin plays a negative regulatory 

function in root growth [13]. Oxytocin was found to have 

a stimulating effect on hypocotyl length probably due to 

presence of meristematic tissue in explants thus 

indicating its role as a morpho-regulatory chemical in 

plants [12].Auxin leads to rapid acidification of 

extracellular space by enhancing plasma membrane 

ATPase activity, allowing cell wall loosening and 

thereby enabling cell growth [19]. Kinetin promoted 

growth by swelling rather than elongation in cells thus 

leading to expansion in diameter and inhibiting 

hypocotyl length [20]. 

V.CONCLUS IONS  

In this study we study the effect of IAA, Kinetin and Oxytocin 

on plant morphology and deduce the relationship between auxin 

and oxytocin. Oxytocincan either direct ly play role in the 

processes involving auxin ro le or it can indirectly regulate 

auxin role in  various plant mechanis ms and genes at nuclear 

level. 
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