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Rapid increase in industrialization and population together has
resulted in natural and anthropogenic release of pollutants responsible
for degradation of quality of the environment and imminent threat to
flora and fauna. Stressful environments are now being recognized as a
potential agricultural threat for the sustainable agriculture. It has been
estimated that increasing salinization of arable land will result in 30%
land loss within the next 25 years, and upto 50% by 2050 [1]. Similarly,
contamination of water and soil over the years by heavy toxic metals
has become a major concern to the environment. Among gaseous
pollutants, the increase in CO2 concentration is considered a major
threat to the environment. The concentration of CO2 is expected to rise
to as much as 500-1000 ppm by the year 2100 [2] leading to increase
in global mean temperature by approximately 1°C to 3°C above the
present value by 2025 and 2100, respectively [3]. These environmental
changes could result in about 15-37% extinction of plant and animal
species [4]. The research efforts of agricultural scientists are to provide
mechanisms that could help in the survival of plants under the changing
environments.
Plant hormones play important roles in regulation of developmental
processes and signaling networks in plants under abiotic stresses.
Recent researches have shown potential of phytohormones in reducing
or eradicating the negative effects of abiotic stress [5-9]. In the list
of known classical plant hormones, salicylic acid (SA) and jasmonic
acid (JA) have been recently added and have shown as potential tool
in enhancing tolerance of plants to abiotic stress. SA is a phenolic
growth regulator, which participates in the regulation of physiological
and molecular mechanisms to adjust plants in adverse environmental
conditions. It is believed to play a role in plant responses to abiotic
stresses including osmotic stress, drought, salt, heat and UV stress
[9-11]. Recently, it has been shown that SA-induced expression of
59 proteins in cucumber which were identified for their involvement
in various cellular responses and metabolic processes, including
antioxidative reactions, cell defense, photosynthesis, carbohydrate
metabolism, respiration and energy homeostasis, protein folding and
biosynthesis [12].
JA and methyl jasmonate (MeJA) are collectively known as
jasmonates and are important cellular regulators involved in diverse
developmental processes from seed germination to fruit ripening, and
senescence [13]. JA is also believed to play a role in plant responses
to abiotic stresses including drought, salt, and heat stress [5, 14-15].
Recently, Chen et al. [16] have suggested that plants treated with MeJA
show change in its protein profile and differentially expressed proteins
were identified that participated in various plant physiological processes.
They also showed repression of photosynthesis and carbohydrate
anabolism with up-regulation of catabolism along with some proteins
involved in JA biosynthesis, stress defense and secondary metabolism.
By several ways the plant hormone pathways interact and regulate
the metabolic process and development of plants. However, signaling
by phytohormones to regulate abiotic stress depends on the intensity,
nature and timing of exposure of plants to stress. SA and JA are
biochemically linked that can be triggered by abiotic stresses and
function as necessary signaling molecules responsible for defense
responses in plants [17]. They show antagonistic interactions which
affect the expression of pathogen-related (PR) protein genes. SA
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induces PR genes whereas JA inhibits the expression [18]. Recently,
Khan et al. [17] reviewed the possible interaction between SA and
JA at biosynthetic level and in signaling under stressful conditions.
Mitogen-activated protein kinase 4 (MAPK4) has been identified as a
key component involved in mediating the antagonism between SA and
JA-mediated signaling in Arabidopsis. Results indicate that MAPK4
acts as a negative regulator of SA signaling and positive regulator of
JA signaling in Arabidopsis [19]. SA inhibits transcription of allene
oxide synthase, which mediates the conversion of lipoxygenase-derived
fatty acid hydroperoxides to unstable allene epoxides and then to JA
precursors [20]. These two hormones could be used as target points in
plant metabolism for abiotic stress tolerance.
Reports are available showing contrary effects of SA and JA to each
other, but the research on the interplay between these two hormones in
modulation of metabolic pathways is still in its infancy. Therefore, the
biosynthetic pathways of the two hormones in plants facing challenged
environment can be tailored to divert the metabolites production
to meet the requirements for abiotic stress tolerance and sustainable
agriculture.
References
1. Wang W, Vinocur B, Altman A (2003) Plant responses to drought, salinity and
extreme temperatures: toward genetic engineering for stress tolerance. Planta
218: 1-14.
2. IPCC Climate Change (2007): The Physical Science Basis. Contribution of
Working Group I to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change. Cambridge University Press, U.K.
3. Houghton JT, Collander BA and Ephraums JJ ( (1990) Climate Change – The
IPCC Scientific Assessment. Cambridge University Press, U.K.
4. Thomas CD, Cameron A, Green RE, Bakkenes M, Beaumont LJ, et al. (2004)
Extinction risk from climate change. Nature 427: 145-148.
5. Yoon JY, Hamayun M, Lee SK, Lee IJ (2009) Methyl jasmonate alleviated
salinity stress in soybean. J Crop Sci Biotech 12: 63-68.
6. Parra-Lobato MC, Fernandez-Garcia N, Olmos E, Alvarez-Tinauta MC, GomezJimeneza MC (2009) Methyl jasmonate-induced antioxidant defence in root
apoplast from sunflower seedlings. Environ Exp Bot 66: 9-17.
7. Gemes K, Poor P, Horvath E, Kolbert Z, Szopko D, et al. (2011) Cross-talk
between salicylic acid and NaCl-generated reactive oxygen species and nitric
oxide in tomato during acclimation to high salinity. Physiol Plant 142: 179-192.
8. Masood A, Iqbal N, Khan NA (2012) Role of ethylene in alleviation of cadmiuminduced photosyn thetic capacity inhibition by sulphur in mustard. Plant Cell
Environ 35: 524-533.

*Corresponding author: Nafees A. Khan, Plant Physiology and Biochemistry
Section, Department of Botany, Aligarh Muslim University, Aligarh, India. E-mail:
naf9@lycos.com
Received October 19, 2013; Accepted October 21, 2013; Published October 28,
2013
Citation: Khan MIR, Khan NA (2013) Salicylic Acid and Jasmonates: Approaches
in Abiotic Stress Tolerance. J Plant Biochem Physiol 1: e113. doi:10.4172/23299029.1000e113
Copyright: © 2013 Khan MIR, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Volume 1 • Issue 4 • 1000e113

Citation: Khan MIR, Khan NA (2013) Salicylic Acid and Jasmonates: Approaches in Abiotic Stress Tolerance. J Plant Biochem Physiol 1: e113.
doi:10.4172/2329-9029.1000e113

Page 2 of 2
9. Khan MIR, Iqbal N, Masood A, Per TS, Khan NA (2013) Salicylic acid alleviates
adverse effects of heat stress on photosynthesis through changes in proline
production and ethylene formation. Plant Signal Behav 8: e26374.

15. Clarke SM, Cristescu SM, Miersch O, Harren FJM, Wasternack C, et al.
(2009) Jasmonates act with salicylic acid to confer basal thermotolerance in
Arabidopsis thaliana. New Phytol 182: 175-187.

10. Horvath E, Szalai G, Janda T (2007) Induction of abiotic stress tolerance by
salicylic acid signaling. J Plant Growth Regul 26: 290-300.

16. Chen Y, Pang Q, Dai S, Wang Y, Chen S, et al. (2011) Proteomic identification
of differentially expressed proteins in Arabidopsis in response to methyl
jasmonate. J Plant Physiol 168: 995-1008.

11. Nazar R, Iqbal N, Syeed S, Khan NA (2011) Salicylic acid alleviates decreases in
photosynthesis under salt stress by enhancing nitrogen and sulfur assimilation
and antioxidant metabolism differentially in two mungbean cultivars. J Plant
Physiol 168: 807-815.
12. Hao JH, Donga CJ, Zhanga ZG, Wanga XL, Shang QM (2011) Insights into
salicylic acid responses in cucumber (Cucumis sativus L.) cotyledons based on
a comparative proteomic analysis. Plant Sci 187: 69-82.
13. Wasternack C, Hause B (2002) Jasmonates and octadecanoids: signals in
plant stress responses and plant development. Prog Nuc Acid Res Mol Biol
72: 165-221.
14. Brossa R, Lopez-Carbonell M, Jubany-Marı T, Alegre L (2011) Interplay
between abscisic acid and jasmonic acid and its role in water-oxidative stress
in wild-type, ABA-deficient, JA-deficient, and ascorbate-deficient Arabidopsis
plants. J Plant Growth Regul 30: 322-333.

17. Khan MIR, Syeed S, Nazar R, Anjum NA (2012) An insight into the role of
salicylic acid and jasmonic acid in salt stress tolerance. Phytohormones and
Abiotic Stress Tolerance in Plants. 277-300.
18. Wang Y, Mopper S, Hasentein KH (2001) Effects of salinity on endogenous
ABA, IAA, JA, and SA in Iris hexagona. J Chem Ecol 27: 327-342.
19. Brodersen P, Petersen M (2006) Arabidopsis MAP kinase 4 regulates salicylic
acid- and jasmonic acid/ethylene-dependent responses via EDS1 and PAD4.
Plant J 47: 532-546.
20. Harms K, Ramirez I, Penacortes H (1998) Inhibition of wound-induced
accumulation of allene oxide synthase transcripts in flax leaves by aspirin and
salicylic acid. Plant Physiol 118:1057-1065.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:
•
•
•

User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

Citation: Khan MIR, Khan NA (2013) Salicylic Acid and Jasmonates:
Approaches in Abiotic Stress Tolerance. J Plant Biochem Physiol 1: e113.
doi:10.4172/2329-9029.1000e113

J Plant Biochem Physiol
ISSN: 2329-9029 JPBP, an open access journal

•
•
•
•
•
•
•
•

250 Open Access Journals
20,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission/

Volume 1 • Issue 4 • 1000e113

