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ABSTRACT: The present investigation has been carried out on the influence of various concentrations
of salicylic acid (SA) on the germination performance of groundnut seeds of cv. W-55, W-44, TAG and
SB-11. The groundnut cultivars W-44, TAG and SB-11 showed significant germination by SA
application over control. In cv. W-55 all the imposed SA concentrations increased germination except 10
ppm SA particularly after 48 hrs of germination. In general Salicylic acid with 50 ppm concentration
showed significant germination in all groundnut cultivars. SA also showed positive impact on root and
shoot growth in W-44, TAG and SB-11 cultivars whereas opposite trend was noticed in W-55. These
findings clearly indicated that the cv. SB-11 was the best performer to salicylic acid among the studied
cultivars of groundnut.
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INTRODUCTION:

Salicylic acid is a signaling molecule, naturally occurs in plants and plays a major role in regulating plant
growth and development (Khodary, 2004 and Huang et al., 2008). Salicylic acid is mediated in
photosynthesis (Khan et al., 2003 and Cag et al., 2009), transpiration, stomatal regulation, nutrient uptake
and transport (Gunes et al., 2005), flowering, inhibition of fruit ripening (Srivastava and Dwivedi, 2000).
Salicylic acid has drawn the great attention of researchers due to its ability to induce systemic acquired
resistance (SAR) in plants leading to defense mechanism against various biotic and abiotic stresses
(Radhakrishnan and Balasubramanian, 2009; Zhao et al., 2009; Syeed et al., 2011 and Idress et al., 2011).
Seed imbibition with SA leads to an activation of germination and seedling growth (Shakirova et al.,
2003 and Singh et al., 2010). Several workers reported that stimulating effects of SA on germination are
concentration dependent (Rajjou et al., 2006 and Singh et al., 2010). SA significantly stimulated the
activities of enzymes involved in germination such as transkelolase, enolase, malate dehydrogenase,
phosphoglycerate kinase, glyceraldehyde 3-phosphate, dehydrogenase, fructose 1,6-diphosphatase, and
pyruvate decarboxylase. In addition to it seeds germinated in SA supplemented media showed abundant
levels of isocitrate lyase and malate synthase (key enzymes of glyoxylate cycle) (Eastmond and Graham,
2001 and Rajjou et al, 2006). Rajjou er al., (2006) hypothesized that detoxification mechanism in
germinating seeds counteract by exogenous SA treatments. Thus the present work has been conducted to
investigate the response of different groundnut cultivars to salicylic acid.

MATERIALS AND METHODS:

Seeds of groundnut cultivars viz., W-55, W-44, TAG and SB-11 were collected from Agricultural
Research Station, Karad. These seeds were first surface sterilized with 1% sodium hypochloride for two
mins. Petri-plates were sterilized with absolute alcohol and lined with filter paper at bottom.
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Twenty healthy and uniform seeds were placed in each Petri-plate. The desired treatments were given by
adding 15cm’ of aqueous treatment solutions (water-control, 5 ppm, 10 ppm, 25 ppm and 50 ppm of
Salicylic acid). Petri plates were incubated in a BOD incubator at 26+2°% in dark and investigations were
covered at different stages of germination from 24 to 120 hrs. The emergence of radical from seed coat
was acknowledged as criterion for germination and accordingly germination percentage and seedling
growth (root length and shoot length) were analyzed.

RESULTS AND DISCUSSION:

The results are recorded in Table 1 and 2. The results revealed that in cv. W-55, SA applied seeds initially
indicated less percent germination than control but after 2 days percent germination was increased by all
SA treatments except 10 ppm. In contrast to it in cv. TAG and SB-11 at initial stage of germination (24
hrs) percent seed germination was more than control. Some reports are available showing stimulatory
effect of salicylic acid on germination. SA stimulated seed germination in Arabidopsis under salt stress
(Rajjou et al., 2006). Kaydan et al., (2007) has been found that presowing soaking treatments of wheat
seeds with SA increased the emergence percentage under saline conditions. SA has been reported to
enhance seed vigor in wheat (Shakirova et al., 2003). Among the studied cultivars, W-55, TAG and SB-
11 indicated inhibitory effect of SA at 10 ppm concentration on germination while in cv. W-44, less
germination percent was recorded at 5 ppm and 25 ppm . Similarly Asthana and Srivastava, (1978),
Anandhi and Ramanujam, (1997), Negi and Prasad, (2001), Chandra et al., (2007) have also reported an
inhibitory effects of SA on germination in maize, black gram, soybean and cowpea respectively. Cultivar
W-44 and SB-11 showed enhanced pattern of root and shoot growth to SA treatments. Although cv. TAG
showed positive pattern of germination to SA treatments, the inhibitory effects of SA found on further
seedling establishment in respect to root and shoot length. Thus the present work signifies the better
performance of cultivar SB-11 to salicylic acid. As the groundnut is cash crop such screening of
groundnut cultivars to salicylic acid can be beneficial for obtaining the higher yield.

Table 1: Effect of salicylic acid on germination percentage in Groundnut cultivars

Variety SA (ppm) % Germination
24 hrs 48 hrs 72 hrs 96 hrs 120 hrs

Control 90 100 100 100 100

5 60 100 100 100 100

W-55 10 70 80 80 80 80
25 80 100 100 100 100

50 70 100 100 100 100

Control 60 90 100 100 100

5 70 80 80 80 80

W-44 10 80 90 100 100 100
25 80 90 90 90 90

50 100 100 100 100 100

Control 30 60 60 60 60

5 50 80 80 80 80

TAG 10 - 60 60 70 70
25 40 70 90 90 90

50 30 90 90 100 100

Control 60 90 100 100 100

5 60 100 100 100 100

SB-11 10 60 70 70 80 80
25 70 100 100 100 100

50 60 100 100 100 100
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Table 2: Effect of salicylic acid on root and shoot length of germinating groundnut seeds

24 hrs 48 hrs 72 hrs 96 hrs 120 hrs
Root Shoot Root Shoot Root Shoot Root Shoot Root Shoot
Variety | SA length | length | length | length | length | length | length | length | length | length
epm) | (em)  |(em) |(m) [(em) [(m) |(em) |(m) |(m) |@m) | (m)
Control | - - 2.7 - 3.6 - 6.1 1.07 8.0 1.6
5 - - 2.2 - 3.0 - 4.6 1.4 6.4 1.4
10 - - 1.7 - 2.7 - 42 0.6 6.5 0.9
W-55 25 - - 1.9 - 2.9 - 4.7 - 6.6 -
50 - - 2.8 - 3.56 - 4.7 1.1 6.5 1.4
Control | - - 1.5 - 2.3 - 42 0.9 5.8 1.2
5 - - 1.9 - 3.5 - 5.7 1.0 7.5 1.4
10 - - 2.0 - 3.6 - 5.8 1.1 7.5 1.6
W-44 25 - - 2.1 - 3.6 - 5.9 0.9 7.7 1.7
50 - - 1.7 - 2.7 - 4.9 1.0 6.4 1.5
Control - - 0.86 - 0.9 - 1.9 - 3.2 -
5 - - 1.4 - 1.6 - 3.1 0.4 5.3 1.0
10 - - 0.0 - 0.58 - 0.9 - 1.9 -
TAG 25 - - 1.1 - 1.5 - 2.3 - 4.5 -
50 - - 0.36 - 0.6 - 1.1 - 3.0 -
Control - - 1.5 - 2.4 - 3.4 0.5 5.0 1.3
5 - - 1.7 - 3.3 - 6.3 0.9 8.6 2.1
10 - - 1.7 - 3.0 - 4.2 0.4 7.0 1.5
SB-11 25 - - 1.4 - 2.3 - 4.1 0.8 5.6 1.4
50 - - 1.5 - 2.5 - 4.3 0.7 6.4 1.5

Each value is a mean of three replications containing 20 seeds per plate.
Due to poor performance data are left unexpressed where the mark (-) is given.

Acknowledgment

We gratefully acknowledge the Principal and Head of Department, Krishna Mahavidyalaya,
Rethare (Bk.), Dist Satara, (MS) India, for providing facilities during the course of investigation.

REFERENCES

Anandhi, S. and Ramanujam, M. P., 1997. Effects of salicylic acid on black gram (Vigna mungo)
cultivars. Indian J. Plant Physiol., 2(2): 138 — 141.

Asthana, J.S. and Srivastava, H.S., 1978. Effect of presowing treatment of maize seed with ascorbic acid
and salicylic acid on seed germination, seedling growth and nitrate assimilation in the seedling. Indian J.
Plant Physiol., 21 (2) : 150-155.

Cag, S., Cevahir-oz, G., Sarsag, M., Goren-Saglam, N., 2009. Effect of Salicylic acid on pigment,
protein content and peroxide activity in excised sunflower cotyledons. Pak. J. Bot., 41 (5): 2297-2303.

Chandra, A., Anand, A. and Dubey, A., 2007. Effect of salicylic acid on morphological and biochemical
attributes in cowpea. Journal of Environmental Biology, 28(2): 193-196.

Eastmond, PJ, Graham, 1A, 2001. Re-examining the role of the glyoxylate cycle in oilseeds. Trends Plant
Sci., 6: 72-78.

International Journal of Applied Biology and Pharmaceutical Technology Page:226
Available online at www.ijabpt.com



http://www.ijabpt.com/

S. H. Jadhayv and S. B. Bhamburdekar IllA'BP.JT_I' ISSN 0976-4550

Gallardo, K, Job, C., Groot, S.P., Puype, M, Demol, H., Vandekerchhove, J., Job, D., 2001. Proteomic
analysis of Arabidopsis seed germination and priming. Plant Physiol., 126 :835-848.

Gunes, A., Inal, A., Alpaslan, M., Cicek, N., Guneri, E., Eraslan, F. and Guzelordu, T., 2005. Effects of
exogenously applied salicylic acid on the induction of multiple stress tolerance and mineral
nutrition in maize (Zea mays L.) Archives of Agronomy and Soil Science, 51: 687-695.

Huang, RH, Liu, JH, Lu, YM and Xia RX, 2008. Effect of salicylic acid on the antioxidant system in the
pulp of ‘Cara cara’ navel orange (Citrus sinensis (L.) Osbeck) at different storage temperatures.
Postharvest Biology and Technology, 47: 168-175.

Idrees, M., Naeem, N., Aftab, T., Khan, MMA and Moinuddin, 2011. Salicylic acid mitigates salinity
stress by improving antioxidant defense system and enhances vincristine and vinblastine alkaloids
production in periwinkle [Catharanthus roseus (L.) G. Don]. Acta Physiol. Plant., 33: 987-999.

Kaydan, D., Yagmur, M., Okut, N. (2007). Effects of Salicylic acid on the growth and some
physiological characters in Salt stressed Wheat (7riticum aestivum L.). Torim Bilimieri Dergisi,
13 (2): 114-119.

Khan, W., Prithiviraj, B., and Smith, D. L., 2003. Photosynthetic responses of corn and soyabean to foliar
application of salicylates. Journal of Pl. Physiol., 160: 485-492.

Khodary, S.E.A., 2004. Effect of salicylic acid on the Growth, Photosynthesis and Carbohydrate
Metabolism in salt stressed Maize plants. International Journal of Agriculture and Biology, 6 (1): 5-8.

Negi, S. and Prasad, P., 2001. Effect of salicylic acid on enzymes of nitrogen metabolism during
germination of soybean. Indian Journal of Plant Physiology, 2: 178-181.

Radhakrishnan, N. and Balasubramanian, R., 2009. Salicylic acid induced defense responses in Curcuma
longa (L.) against Pythium aphanidermatum infection. Crop Prot., 28: 974-979.

Rajjou, L., Belghazi, M., Huguet. R., Robin, C., Moreau, A., Job, C. and Job D., 2006. Proteomic
investigation of the effect of salicylic acid on Arabidopsis seed germination and Establishment of early
defense mechanism. Plant Physiol., 141: 910-923.

Shakirova, F.M., Sakhabutdinova, A. R., Bezrukova, M. V., Fathudinova, R. A. and Fathutdinova, D. R.
(2003). Changes in hormonal status of wheat seedlings induced by Salicylic acid and salinity. Plant Sci.,
164: 317-322.

Singh, Kumar, P., Chaturvedi, Kumar, V., Bose, Bandana, 2010. Effects of salicylic acid on seedling
growth and nitrogen metabolism in cucumber (Cucumis sativus L.). Journal of Stress Physiology and
Biochemistry, 6(3): 103-113.

Srivastava, MK and Dwivedi UN, 2000. Delayed ripening of banana fruit by salicylic acid. Plant Sci.,
158: 87-96.

Syeed, S., Anjum, N. A., Nazar, R., Igbal, N., Masood, A. and Khan, N. A., 2011. Salicylic acid-mediated
changes in photosynthesis, nutrients content and antioxidant metabolism in two mustard (Brassica juncea
L.) cultivars differing in salt tolerance. Acta Physiol. Plant, 33: 877-886.

Zao, L. Y., Chen, J. L., Chen, D. F., Sun, J. R, Liu, Y. and Tian, Z., 2009. Biochemical and molecular
characterization of Sitobion avenae-induced wheat defense responses. Crop Prot., 28: 435-442.

International Journal of Applied Biology and Pharmaceutical Technology Page: 227
Available online at www.ijabpt.com


http://www.ijabpt.com/

