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Abstract

As we know auxins were the first class of plant hormones to be discovered that use to kill weeds,
promote growth and fruit quality of particular plant.in this review paper | have compile the summary of
Auxin as important hormone required to carry any essential function in plant viz., delaying, early
maturation, help in rooting etc. | have categorized crop in accordance with role of auxin with tropical and
temperate crops, which | hope could help scientist for further breeding programme, to acknowledge the
role with its pros and cons.

In mango it mainly influence the girdling effect, fruit repining process, and in grape it helps in the
maturation and quality maintenance of berries on the other hand in apple with the appropriate
concentration it triggers the production of ethylene which eventually promotes ripening accompany it
helps in the translocation of calcium which maintain the fruit quality.

In guava auxin is immensely used in the form IAA and IBA which operates as a rooting hormone in this
crop to hasten the growth during layering on the other hand in pear and peach its application influence
the growth of primary and secondary shoot.
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Introduction

As we know that plants need light, water, oxygen and nutrition to grow and develop. But they
also need some other factors that regulate the growth of plant and known as Plant Growth
Regulators. Plant hormones are a group of naturally occurring, organic substances which
influence physiological processes at low concentrations (Davis, 1995) °l. On the bases of their
use plant growth regulators may be divided into two categories i.e. Plant Growth Promoters
(promote cell division, cell enlargement, flowering, fruiting and seed formation) and Plant
Growth Inhibitors (chemicals inhibit growth and promote dormancy and abscission in plants).

PGRs
|

Plant Growth Promoters Plant Growth Inhibitors

| |

* Cell division * Dormancy of seed

* Cell Enlargement * Stimulate abscission

* Trophic Growth * Response to wounds

* Flowering * Response to biotic and

* Seed Formation abiotic stresses

Example: Auxin, Gibberellins, Example: Abscisic acid,
Cytokinins Ethylene

Augxin is the first class of plant hormone to be discovered. The word ‘avEave” in Greek, or ‘to
grow’ in English, gives us ‘auxin’: the name of a small class of molecules with a powerful
ability to induce growth responses in plants (Teale et al., 2006). Indole-3-acetic acid (IAA),
the main auxin in higher plants, has profound effects on plant growth and development. Both
plants and some plant pathogens can produce IAA to modulate plant growth (Zhao, 2010) #7,
Indole-3-acetic acid (IAA), is the natural form of auxin in plants and IBA (indole-3-butyric
acid) that is synthetic form (Zazimalova et al., 2014) [26],
~2211~


http://www.chemijournal.com/
https://doi.org/10.22271/chemi.2020.v8.i6af.11101

International Journal of Chemical Studies

OH
N
H
Indole-3-acetic acid (I1AA)

Auxin promotes cell enlargement, inhibit growth of lateral
buds and play important role in apical dominance. Indole-3-
acetic acid (IAA), the main natural auxin in plants and other is
IBA (indole-3-butyric acid) that is synthetic form
(Zazimalova et al., 2014) [26],

Auxinsare considered to be factors in vegetative growth but
under artificial conditions they can also cause fruit
development without fertilization (Gustafson, 1939) [}, |1AA
transport is cell to cell, mainly in the vascular cambium and
the procambial strands, but probably also in epidermal cells.
Transport to the root probably also involves the phloem
(Davis, 1995) I°l,

It is a phytohormone that help in the fleshy fruit development,
having been shown to be involved in the intial signal for
fertilisation, fruit size through the control of cell division and
cell expansion, and ripening related events (Devoghalare,
2012) 61,

Therefore, to study the role of auxin in horticulture crops; I go
through the related work done i.e. conducted by many
researchers on different fruit crops to found out the effect of
auxin on particular fruitcrop.

Literature related to role of auxin in Fruits

Literature related to the role of Auxin on tropical and

temperate fruit crops are explained as follow.

1. Role of Auxin in Tropical fruit crops: - Mango, Guava,
Banana, Grapes etc. are the important tropical fruit crops
on which effect of auxin was reviewed.

2. Role of Auxin in Temperate fruit crops: - Apple, Pear,
Peach etc. are the crops on which | reviewed the literature
that is described below.

Role of Auxin in Tropical fruit crops

= Auxin and Mango

Parkash et al. (1983) reported that the rate of fruit growth in
mango cv. Dashehari is marked to be low which eventually
delayed the division of zygote and endosperm nuclei due to
low production of auxin and they also observed that there is
decrease in acidic and nonacidic auxin production from 42
days to maturity of the fruits hence lack of auxin is marked
ultimately fruit growth is decreased.

Bhowmick et al. (2011) M worked on fruit retention and fruit
physico-chemical properties in mango cv. Himsagar
andreported that auxin play crucial role in maintenance of
ongoing physiological and biochemical activities, the also
observed that it is totally dependent on auxin percentage
present for the mobilization and translocation of nutrients.
Shivashankara et al. (2019) Y worked on mango to find out
the relationship of various metabolites with flower sex ratio
and fruit set using stem gridling technique. They reported that
the rate auxin formation leads to maturation of fruit, the
noticed in their experiment of 150 leaves that the girdling
effect is influence profoundly when there is more availability
of auxin which ultimately leads to generation of leaves,
longest panicle.

http://www.chemijournal.com

= Auxin and Banana

Madhulata et al. (2006) [**! studied effect of auxin Il.e. indole
butyric acid (IBA) and a-naphthalene acetic acid (NAA) on
invitro propagation of Banana. They reported that higher root
induction rate was achieved at IBA and NAA combination
(2:1) which leads to enlargement of call, root initiation,
Suppression of lateral buds in initial stage in parts success to
invitro propagation of Banana.

Buah et al. (2015) cultured the banana shoots in vitro on
Murashige and Skoog medium supplemented with 2 uM 1-
naphthylacetic acid (NAA), rooted earlier and also had more
adventitious roots than those cultured on the medium without
NAA. However, the adventitious roots formed on the medium
without NAA showed more lateral branching.

Khalifah (1965) 4 observed that role of auxin in
development of parthenocarpy banana fruit based on
application NAA exogenously which leads to faster cell
division by inversion of gene.

= Auxin and Guava

Shahzad et al. (2019) [ conducted an experiment with guava
cv. (Chinese Gola) in which they took auxin that IBA with
proportion of 1600ppm and 2000ppm and NAA @7000ppm
and 10,000ppm. Along with five media soil, peat, mosses,
sand, bagasse on 105 cuttings. They noticed that with nearly 1
month of application immense increase in root growth and
root length.

Zamir et al. (2017) 4 conducted an experiment to analyse the
effect of deferent auxin on rooting in soft and semi-hard wood
stem cuttings in guava. IAA was considered more effective
then IBA, maximum increase in number of roots was recorded
with application with 1AA. Ultimately maximum of 28%
survival rate was observed in soft-wood cutting when exposed
to IAA @100mg per hundred-gram talcum powder
combination.

Zamir et al. (2017) ! an experiment was conducted to
generate protocol from seedling ex-plant of higher yield in
guava cv. Safada. Where MS media was prepared constituting
1.5 mg per-litter IAA and 1mg per litter NAA which are
different auxin forms leads 76% improvement in rooting.

= Auxins and grapes

Bottcher et al. (2010) @ conducted an experiment on fleshy
fruit of grape. Auxin i.e indole-3-acitic-acid (IAA) declines
the initial ripening process which delays the ripening. They
also observe that GH3 gene transcription encodes the 1AA
synthase which conjucates IAA to amino acids which in turn
have positive correlation to combine application of ABA and
sucrose to ethylene production which leads to ripening
process. Davies et al. (1997) M performend a treatment with
grape berries with application of benzothiazole-2-oxyacetic
acid (BTOA) i.e. auxin like compound which leads to
delaying ripening after 2 weeks application they concluded
that with the application of BTOA level of absisic acid (ABA)
which influence ripening process.

Ziliotto et al. (2012) (2% reported that in grape berry auxin acts
as repressor of ripening inception with the application of
auxin i.e. synthetic and non-synthetic delay ripening is
observed in many cultivars manly in Merlot cause shift in the
initiation of ripening.

Role of Auxin in temperate Fruit crops

= Auxins and Apple

Schaffer et al. (2012) [ worked on apple and they
suppressed the transgenic apples for the SEPALLATAL/2
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(SEP1/2) class of gene (MADS8/9) that showed severely
reduced ripening were compared with untransformed control
apples. They reported that the delay in ripening in apple is due
to low auxin production they also said that MADS8/9 genes
are responsible for rapid auxin production, they said lower
auxin concentration is essential on onset of ripening to
promote ethylene action also said that ethylene and auxin
work antagonistically as ethylene will promote abscission and
auxin will delay it.

Tomala et al. (1900) 4 during the study on Red Delicious
apples and they reported that rate of auxin generation in crops
is positively correlated to Ca production and also observed
that with the increase in auxin formation transport of Ca is
influenced profoundly as Ca is very important for proper
growth of seeds which indirectly dependent on auxin
production.

Jankiewicz (1970) an experiment was conducted on apple, by
applying auxin paste on wound of a young plant which leads
to increase in crotch angle width, he also observed that the
role of auxin is bi-directional, along with it auxin influence
negative geotropism which demises the shoot curvature and
auxin increases the mechanism pressure which imparts
formation of new tissues with formation of cambium.

= Auxin and Pear

Frankel et al. (1973) [ conducted an experiment to analyse
the effect of indole acetic acid on ripening of intact mature
green pear cv. Barlett by vacuum infiltration technique and
they concluded that IAA inhibits the chlorophyll broke down
and softening along with IAA influence on ethylene evolution
which eventually leads to ripening.

Frenkel (1975) ¥ evident an experiment in which ripening of
pear cv. Barlett was also accelerate by treatment of indole
acetic acid oxidation products, with overnight incubation of
0.1- and 1-mM IAA stimulate ethylene evolution by
enzymatic degradation which promote fruit ripening.

= Auxin and Peach

Trainotti et al. (2017) conducted an experiment in peach fruits
to analyse the role auxin during ripening the reported that
auxin has ability to regulate the expression of deferent gene
along with-it auxin had increased expression in mesocarp
during ripening.

Park et al. (2017) (6] treated peach shoots with aminoethoxy
vinyl glycine (AVG) which is potent auxin bio-synthesis
inhibitor leads to primary root elongation, lateral root
development, root inhiation. On the other hand, longest
exposer time of 14 days increases average rooting weight.

= Auxins and other Fruit Plants

Nagireddy (2013) 1 under took an experiment to study the
effect of various auxin i.e. IBA on rooting and survival of air
layering in fig crop, by application of IBA @ 1000, 2000 and
3000mg improves the number of primary roots i.e. 39 and 58
at 30 and 45 days respectively and maximum fresh weight of
shoot bio-mass was 34,35,43 at 45,60,75 days respectively.
Qureshi et al. (2012) 8 Studied the effect of plant growth
regulators applications, at 40 and 70 days after pollination, on
pre-harvest fruit drop and quality of ‘Rothana’ and ‘Ghur’
dates. They reported that fruit drop is mainly triggered by
imbalance in level production of auxin and ethylene, they also
observed that when embryo completes its growth, the
development pf secondary endosperm starts and eventually
leads to generation of auxin along this they stated that auxin
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and ethylene acts protagonistically which helps in inhibition
of abscission layer.

Ghosh et al. (2009) P worked on beneficial effects of plant
growth regulators on yield and fruit quality in pomegranate
cv. Ruby and they reported that auxin play crucial role in fruit
weight upgradation and rate of increase in auxin production
leads to increase in TSS level in fruits also very important in
control of fruiting and flowering.

Meir et al. (2015) [** reviewed to summarize the mechanisms
leading to auxin depletion in the abscission zone, evaluates
the methods for estimation of the spatio-temporal auxin
levels, demonstrates how auxin depletion occurs during
natural, stress-induced, and artificially-induced organ
abscission, and presents new evidence for early and late
events resulting from auxin depletion which lead to organ
abscission. They reported that by decreasing the rate of auxin
production artificially imparts positive correlation to the
sequence of events leading to organ abscission, the stress
generated lowers down auxin formation which mediated by
intermediate modulators, ethythene, ROS and carbohydrate
starvation.

Conclusion

After review the literature based on the research done by
different agricultural workers on various fruit crops, |
concluded that auxin play the important role to induce the
qualitative and quantitative factors of economically important
fruit crops of tropical as well as temperate conditions. Impact
of auxin on different fruit crops are as follow:

Mango — Decrease fruit growth due to low level of auxin, and
the reported that auxin also play important role maturation of
Fruits.

Grape — Delay ripening.

Guava- Increase root Growth.

Banana — Early rooting and higher root induction.

Apple — Delay abscission, Influence Ca transportation and
leads to increase in crotch angle width.

Pear — Accelerate ripening and inhibits softening.

Peach -Leads to primary root elongation, lateral root
development, root inhiation.

Pomegranate — Regulate yield and fruit quality.

Fig — Induce primary roots during layering.

Date palm — Induce fruit drop due to imbalance in level of
auxin.
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