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Effect of salicylic acid and gibberellic acid on seed germination

and growth of pea

B R.K. SHARMA

SUMMARY

Significant increase in seed germination and seedling growth of pea due to seed soaking treatment of salicylic acid and gibberellic acid
was recorded in the field experiments conducted during Kharif 2009. Highest values for plant height, number of leaves, branches, root
length, number of nodules and seed yield were recorded with 400 ppm salicylic acid and 100ppm gibberellic acid. Higher concentrations

of the growth hormones were found to cause adverse effect.
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or its seeds to meet protein and crude fibre

requirements. Efforts are being made to raise its yield
by adopting modern agricultural practices. Since the
modernization over the last several years depending heavily
on chemical fertilizers which are cost intensive and have
adverse effect on soil fertility and environment. Many workers
had investigated the effect of growth regulators on various
crops (Deotale et al., 1998; Singh, 2001). Salicylic acid, a
secondary metabolite which act as analogue to the growth
hormones (Wain and Taylor, 1965) has been found to play
paramount role in the improvement of crop yield ( Singh, 2001;
Reddy et al., 2002; Maity and Bera, 2008). In context of the
above, the present investigation was under taken to assess
the effects of seed soaking in various concentrations of
salicylic acid and gibberellic acid on morpho-physiological
parameters in pea.

Pea ( Pisum sativum) is an important legume crop known
f

MATERIALS AND METHODS

The locally purchase seeds of Pisum sativum var. Azad
P-1 were grown in earthenware pots containing sandy clay
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loam soil and farm yard manure (1:1). The experiments were
conducted during Nov — Jan., 2010. The seeds were first
washed thoroughly with tap water and soaked for eight hours
in different concentrations of salicylic acid (200, 400,600 and
800 ppm) and gibberellic acid (25, 50, 100 and 200 ppm) in
Petridishes. The soaked seeds were sown in earthen pots.
After germination which took about 7-10 days, five seedlings
were retained in each pot for further studies. The spraying
treatment of an equal volume of salicylic acid (SA) and
gibberellic acid (GA,) were given separately to the foliage of
all pots at an interval of 15 days after germination. The pots
were supplied with 500 ml of tap water daily and were kept
under normal conditions of light and temperature in the
garden.

The experiments were laid out in completely randomized
design with five replications. Morpho-physical observations
like plant height, number of branches, number of leaves, root
length, nodule number and yield were recorded on 10 randomly
selected plants in each treatment at 30, 45, 60 DAS. Yield was
recorded at physiological maturity.

RESULTS AND DISCUSSION

Data in respect to seed germination are presented in
Table 1. Seed germination increased with the increased
concentration of growth regulators. Maximum seed
germination (90.1 and 98.0%) was recorded on 600 ppm salicylic
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acid and 100 ppm gibbercllic acid after 10 days of sowing.
The increased percentage of seed germination as compared
to control may be attributed to the increased activities of
1AA oxidase and stimulatory effect of growth crops.

Plant height and root length increased with the higher
concentrations of the SA and GA,. The maximum mean
increase in height (35.8 cm and 38.7 cm, repectively) was
recorded at 600 ppm SA and 100 ppm GA, during 30, 45 and 60
DAS. The rate of increase in plant height had shown gradual
decline at higher concentration. The effect of both regulators
had less pronounced at initial stage (15 DAS) but it was note
worthy during 30, 45 and 60 DAS (Table 1) and thereafter, it
gradually decreased in later stages (Date not presented). The
increase in plant height may be due to its effect on elongation
of internodes (Krishnamoorthy, 1981), whereas the salicylic
acid enhances the amino acid biosynthesis (Kefeli and
Kutachek, 1977) and this may also be due to stimulation of
the activities of nitrogen utilization enzyme such as nitrate
reductase, nitrite reductase as reported in Vigna mungo
(Sarangthem and Singh, 2003).

It is evident from the Table 2, that all the treatment were
effective to enhance the number of leaves per plant over

control excluding the treatment of 800 ppm SA and 200 ppm
GA.,. 100 ppm GA and 600 ppm SA were found significantly
superior over all other treatments during 30, 45 and 60 DAS.
Higher concentrations were found to decrease the number of
leaves. These results are in accordance with the findings of
Singh and Dohare (1964) in sugar beet. The numbers of
branches were also influenced with the treatment of SA and
GA, in the same pattern as observed in case of leaves.

Significantly increase in the number of nodules during
30,45 and 60 DAS in SA whereas on various conc. of GA, no
significant results were found. Nodules play an important role
in atmospheric N, fixation by leguminous crops. Exogenous
application of 1 AA was found to promote nodulation in alfa—
alfa (Gwodien and Zvironaile, 1971). Salicylic acid not only
increased nodulation of this crop but also helped to restore
longevity of the nodules till harvest as evident by slow
degeneration in number and fresh weight of the nodules in
the SA treated plants as compared to control. Thus helping
the crop to tend higher yield by supplying nitrogen during
seed development stage.

Significant increases in seed yield was obvious in various
treatment of SA. Maximum yield was recorded at 600 ppm SA,

Table 1 : Effect of salicylic acid and gibberellic acid on seed germination in Pisum satiuum var. Azad P-I

DAS Control = icz)l(l)cyhc amd(p%r(r)lé = Gibberellic acid(ppm)

2 - - - - - - - - -

4 1242.3 18£2.3 22422 30£2.1 16+1.3 20£2.4 26+2.1 30+2.4 10£1.9
8 42+34 58+3.2 62+24 68 2.2 26+2.6 74£2.3 78+2.0 82+2.0 38+2.6
10 69+4.5 72+ 34 82+2.3 90+ 2.1 66+2.3 86+2.6 96+2.2 98+2.8 64+2.1
Table 2: Effect of growth regulators on morpho-physiological parameters of pea

Gov e Notmdes odtlnes | Rkt e S
regulators - - - - - (mean + s.d.)
(mgl™) 30 45 60 30 45 60 30 45 60 30 45 60 30 45 60 90
DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS

Control 181 375 401 40 52 6.3 142 310 395 186 281 324 6.1 173 19.1 55.7
SA

200 212 288 336 32 5.5 74 152 243 382 189 254 289 6.8 204 240 55.3
400 234 325 406 32 6.7 7.8 164 282 404 204 263 363 89 228 284 56.4
600 272 344 434 33 7.1 84 183 343 429 224 289 324 8.1 20.1 264 60.2
800 264 322 394 23 6.2 7.8 152 281 354 202 283 318 7.1 19.8 252 48.4
GA;
25 19.0 384 425 43 6.5 8.5 154 321 408 198 282 308 6.1 182  20.1 48.8
50 203 406 484 40 62 105 165 343 488 208 302 321 8.3 202 2211 474
100 222 434 508 438 69 105 124 364 408 202 323 384 8.1 189 212 40.4
200 212 401 473 46 6.8 9.7 122 344 407 181 304 384 713 181 212 40.3
SE.+ 0342 0422 0212 0204 0249 0442 0349 0441 0331 0421 0349 0442 0342 0442 0.342 0.542
C.D. (P=0.05) 0923 0.828 0.839 1.232 1.021 1.342 0.623 0.826 0.833 0.729 0.78 0.623 0.644 0.398 0.364 1.034
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exhibiting 10 per cent higher seed yield over control. This can
be attributed to the superior values of morpho-physical
components like the plant height, number of leaves and
nodules in plants growth treated with growth regulators which
might have contributed to enhance the source sink
relationship. Cheema et al. (1987) emphasized that growth
regulators are effective in balancing the source — sink for
increasing the yield of crop. Similar results have also reported
in groundnut (Rao, 1975). Application of growth regulators
might have increased assimilation rate and growth rate of the
plants which is evident from increased plant height, leaf
number, branches and number of nodules.

To conclude, application of salicylic acid (600ppm) at
early stage of crop plants (30, 45 and 60 DAS) increased pea
yield significantly.

Acknowledgement :
Author is thankful Principal GGM Science College Jammu
for providing facilities.

REFERENCES

Cheema, S.S., Singh, H. and Sahota, T.S. (1987). Growth regulators
are improving crop productivity. In: Crop productivity.
(Eds: H.S. Saivastava. S. Bhaskaran and K.K.G Memon)
Oxford & IBH publication. pp. 91-115

Deotale, R.D., Maske, V.G, Sorte, N.V., Chimurkar, B.S. and Yerne,
A.Z.(1998). Effect of GA, and NAA on morpho —
physiological parameters of soybean. J. Soils & Crops, 8:
91-94.

Gwodien, J. and Zvironaile, V. (1971) Effect of IAA on growth and
synthesis of N compounds in lucerne. Lux T.S.R Aukstuju
Mosklo Darbai Biologia, 17:77-87.

Kefeli, V.I. and Kutachek, M. (1971). Phenolic substances and their
possible role in plant growth regulation. In: Plant growth
regulation. pp. 181-188.

Krishnamoorthy, H.N. (1981). Plant growth substance. Mc. Graw
Hill New Delhi 1-82pp.

Maity,U. and Bera, A.K.(2008). Effect of foliar application of
brassinolide and salicylic acid on growth, yield parameters
and yield of mungbean [Vigna radiata (L.) Wilczek]. Indian
J. Bot. Res., 4 : 267-274.

Rao, Padamji, S. (1975). The effect of seed treatment with
phytohormones on seed yield and quality of pea and
groundnut. Indian J. Agric. Res., 9 : 121-126.

Reddy, P.J., Rao, K.L.N. and Subha, Rao, D.V. (2002). Effect of
phenolic compounds on growth and yield of mung bean.
Indian J. Pulse Res., 15 : 188-189.

Sarangthem, K. and Singh, T.N. (2003). Efficacy of salicyclic acid
on growth, nitrogen metabolism and flowering of Phaseolus
vulgaris. Crop Res., 26 : 355-360.

Singh, A.B. (2001). Effect of phenolic compounds on yield and
protein quality of green gram [Vigna radiata (L.) Wilczek].
Legume Res., 24: 260-263.

Singh, Kirti and Dohare, S.R.(1964). Presowing treatment with
naphthaleneacetic acid in relation to growth and
development of radish. Punjab Hort. J., 4 : 160-164.

Wain, R.L. and Taylor, H.E. (1965). Phenols as plant growth
regulators. Nature, 207 : 167-169.

sesksieskoskskok
sdesksksiok

Internat. J. Plant Sci., 7 (2) July, 2012: 322—324/3—24\ Hind Agricultural Research and Training Institute



