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Abstract

Vignaradiata (L.) Wilczek Var. belong to family Leguminaceae, sub- family,papilionaceae.In
Maharashtra, the green gram grown as a pulse crop. It is one of the most ancient legumes of
India and is still an important crop. It rich in protein and commonly called as ‘dal’. The response
on seed germination of Vignaradiata(L.) Wilczek Var.was investigated on IAA, GA, SA and
2,4-D, in different concentrations viz., control (000) 500, 1000, 1500 and 2000 ppm respectively.
The higher percentage of seed germination was occur in SA in high concentration at 1500ppm
(90%) followed by IAA (80%). The plant length and root length were significantly increased in
all concentrations of IAA, GA, and SA. 2,4-D did not show any significant difference. The
shoot length was moderate in all hormones except GA. The number of leaves, fresh weight and
biomass did not variable as compared to control. The result showed that SA and IAA increased
seed germination, plant length and root length. As cell elongation hormone the GA showed
increased in plant length, shoot length and root length.

Key words:Vignaradiata(L) Wilczek Var.,hormone, IAA, GA, SA, 2, 4-D.
INTRODUCTION

Seeds of pulses have a “hard” seed coat impeding germination. The environmental
factors like temperature, humidity, PH of soil, shortage as well as an excessive quality of
moisture can reduce seed germination. The dormancy of seeds could be broken by giving
treatment like presoaking of seeds in different PGRs and chemicals and help to increase
germination and yield of crop.Exposing the seed to repeat wetting and drying has been shown to
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enhance its ability to withstand drought, high temperature low temperature and
salinity.Presoaking of the seed is described as a treatment preliminary to sowing during which
seeds are moisten and dried back (once or a number of times ) to activate certain physiological
and biochemical processes which will enhance the seedling growth and final
productivity.(Saxena,1985). Application of IAA, GA and ABA on Sopindustrifioliatusvahl. GAs
is more effective in improving the seed germination in soap nut than IAA and ABA Naidu et al,
(2000). The cotton seeds soaked in IAA solutions 25, 50 and 75ppm for a period of 12 hour. The
lower concentration 25ppm gave best result in number of main stem, number of first flower and
first open ball earliness %, number of open balls per weight, seed cotton yield per plant and seed
index were increased, Sayed and et al ,(2006). The application of IAA in tissue culture of
Leucadendronlaxum (proteaceae) was found effective in rooting L. laxum plant, Laubscher and
Nakidemi (2008).

Salicylic acid (SA), a plant phenolic is now considered as a hormone like endogenous
regulation and its role in the defence mechanisms against biotic and abiotic stress has been well
documented (Szalaiet al, 2000 and Yalpani, et al 2004). It was found that inhibition of catalase, a
H>0> scavenging enzyme, by SA plays an essential role in the generation of reactive oxygen
species (Horvath etal2002). By increasing H202 concentration of the tissues, moderate does of
SA may activate the antioxidative mechanism. Application of exogenous SA enhanced the
drought and salt stress resistance of plants (Tariet al 2002 and Senaratnaet al ,2000); but the
results were contradictory and depended on the developmental phase of plant (Borsani, et al
,2001) or on the experimental conditions (Nemeth, et al , 2002). Both high salinity and drought
give rise to ionic and osmotic effects combined with oxidative damage in tissues. Previous study
demonstrated that SA plays an important role in determining the sensitivity of plants to various
biotic stresses (Datet al, 1998 and Rao, 1999). The inclusion of SA at 0.5 mM in the germination

medium was associated with increase germination percentage of tomato (Munns, et al 2002).

In addition to other PGRs 2, 4-D also plays an important role in the metabolisms.

Previously many investigators were used it as growth stimulatory hormone various
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supplementary MS medium in tissue culture. Though its main role is herbicide but earlier it is
used as growth promoting hormone.

Williams and Leonard, (1959), observed the effect of 2, 4-D on Rose clover seed
germination. The Amine and ester are the formulations of 2, 4-D did not reduce the germination
of seed of rose clover when applications made during and early bud stages. But the seed and
forage yields were reduced by both formulations. The ester formulation found more toxic than
amine. Both when applied during bloom stage the germination and seed production were

decreased drastically and when applied during seeds were ripe it was found effective.

Moffett et al (1980) studied the effect of 2, 4-D spraying on cotton. In cotton crop the
honey bees are visit to flower and help to produce hybrid variety. In the sense of increase in
nectar concentration in the flower 2, 4-D 1 ppm / 187 L water was sprayed on crop at the
beginning of bloom increased the volume of floral nectar. And higher concentration found to
crop and when plants started to flowering the spraying 2, 4-D was found more effective to
increase the volume of nectar. But 1ppm concentration was not found effective to increasing the

cotton yield and sugar concentration of Flower.

Choudhari and Kar, (2008), demonstrated the effect of PropyleGallate, Hydrogen
peroxidase and Ethylene in Vignaradiata. In their experiment they soaked the seeds in 1,10, and
50mM in propylegallate and in 10 mM and 50 mM sucrose solution and in water solution for a
different period 6,8,10 and 12 hours respectively and also combined solution of propylegallate
and Hydrogen peroxidase. They observed that higher concentration of propylegalcate (10 and 50
mM) caused total inhibition even after 48 hours. In cross check sucrose solution the 100%
germination was recorded in sucrose solution where as fresh and dry weight also good in sucrose
and water solution.when seeds were pretreated with propylegallate and transferred in to water the
germination also lower then control. In combined treatment of propylegallate and Hydrogen
peroxidase show 70 % germination Hydrogen peroxidase was found to be effective in all aspects
of seed germination in Vignaradiata,. In combination of Ethylene and PG and triple combination

PG, ethylene and hydrogen peroxidase the germination rate was same to control rate. They
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suggested that the inhibition of propylegallate could be possible by the recovery of ethylene and
hydrogen peroxidase.

The aim of present research work is to increase the vigour index of Vignaradiataplant
according to the demand. It can be concluded that moderate concentration of SA and IAA
enhance the seed germination and seedling growth and GA also increases plant growth but not to

enhance seed germination.

MATERIALS AND METHODS

The hormones were purchased from Unique Agro —Chemical Stores, Tuljapur. Seeds of
green gram were purchased from local market of Naldurg Ta. Tuljapur, Dist.Osmanabad
(Marathwada,Maharashtra). Ten seeds were taken and their dry weights were taken on electronic
balance in Laboratory of Department of Botany, in A.S. C. College, Naldurg. The seeds were
presoaked of each IAA, GA, SA and 2, 4-D in 000(control), 500,1000,1500 and 2000 ppm
concentration solutions for a constant period of four hours under room temperature. Then seeds
were removed from solutions and soaked in 1% HgCl> solution for five minutes to avoid fungal

infection.

Seeds then sown in 18x08 cm polythene bags which were poured in black soil then kept in
5x5m randomized plots in Arts, Science, and Commerce College, Ladies Hostel Campus,
Naldurg. The experiment was repeated in four replicates. The irrigation was done according to
the need. The seeds soaked in distilled water for a period of 4 hours were considered as control.
The germination was recorded after seven days. The shoot length, root length, fresh weight,

number of leaves and dry weight were measured after 30 days.
Result and Discussion
Table No. 01 - Effect of IAA on Seed Germination ofVigna Radiata L.
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Dry wt.
% of | Plant | Shoot | Root Fresh | Dry
Sr. No of | of _ No. of
Conc. Germi | length | length | length wit. wit.
No. Seeds | Seeds ] leaves
nation | (cm) (cm) (cm) (gm) | (gm)
(gm)
1 000 |10 0.51 40 28.65 |16.55 |[1210 |7 6.85 4.08
2 500 |10 0.55 40 41.60 |8.60 33.00 |6 3.30 2.81
3 1000 | 10 0.49 50 44.60 |9.48 3512 |6 3.50 2.84
4 1500 |10 0.59 80 44.03 | 8.98 3505 |6 6.08 4.89
5 2000 |10 0.49 60 38.34 |10.38 [2796 |6 3.60 2.19
SD 0.043 16.733 | 6.519 |3.284 |9.697 1.668 | 1.096
SE 0.019 7.484 | 2916 |1.469 |4.337 0.746 | 0.490
CD 0.054 20.804 | 8.105 |4.083 | 12.056 2.074 | 1.362

The table number (01) includes the results were obtained the effect of IAA on seed
germination of green gram.It was found that the germination was significantly increased at
high concentration i.e. 1500 ppm and significantly decreased at low concentration. The plant
length was significant in all concentration, the root length also significantly increased in all
concentration but the shoot length did not show any significant difference. Where as number of

leaves and dry weight was not variable as compared with control.

IAA as it shows the significant increase in the germination, plant length and root length.
It is found hibitory, because IAA is a PGR and it might have shown the hibitory effect on the

physiological metabolism.

The similar result also recorded by Sakdev (1996). She found that though the 1AA was
not stimulate in germination of green gram but it promotes the shoot and root, length and also in

dry weight.

Table No. 02 - Effect of GA on Seed Germination ofVigna Radiata L.

Sr. c No of | Dry wt. | % of | Plant | Shoot | Root No. of | Fresh | Dry wt.
onc.
No. Seeds | of Seeds | Germi | length | length | length | leaves | wit. (gm)
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(gm) nation | (cm) (cm) (cm) (cm) (gm)
1 000 10 0.51 40 28.65 |16.55 |1210 |7 6.85 |4.08
2 500 10 0.50 50 29.66 |17.74 1192 |6 2.65 |0.86
3 1000 | 10 0.46 50 33.16 |19.24 |1392 |6 2.68 |0.78
4 1500 | 10 0.52 50 41.68 |27.48 |1420 |6 1.78 |0.83
5 2000 |10 0.63 50 3782 1388 |2394 |6 1.65 |0.91
SD 0.063 4472 |5512 |5.142 |4.985 2.138 | 1.448
SE 0.028 2.000 |2.465 |2300 |2.229 0.956 | 0.647
CD 0.079 5.560 |6.854 |6.393 |6.198 2.658 | 1.800

As per thetable Number (02) the effect of GA on seed germination of green gram .

It was found that the germination was significantly decreased as per the concentration
was increased. The plant length was insignificant in low concentration but it was significantly
increase in at high concentration. Shoot length was moderate but it was significant in at 1500

ppm solution. Whereas the number of leaves and weight did not show any significant effect.

The GA as it shows the insignificant in the germination of green gram seed germination.
It is found inhibitory, but it was promote the plant length. Because GA is a PGR and it show the

effect of cell elongation in physiological metabolism.

Sakdev(1996), was also recorded a significant response of GA3 in at low concentration
in green gram seed germination and other seedling characters. Naidu et al(2000), reported the

good response of GA3 in the seed germination in soapnut.

While in controversy Ayse and | Gomurgen, 2000, noted that when seeds of Eranthus
hymelis (L.) were soaked in different concentration of GA3 under the different temperature did
not found improvement in the germination. Butola and Bodola (2004) also reported inhibitory

effect in Angelica glauca seeds.

Table No. 03 - Effect of SA on Seed Germination ofVigna Radiata L.

Sr. | Conc. | No of | Dry wt. | % of | Plant | Shoot | Root No. of | Fresh | Dry
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No. Seeds | of Germi | length | length | length | leaves | wit. wit.
Seeds nation | (cm) | (cm) (cm) (gm) | (gm)
(gm)
1 0 10 0.51 40 28.65 |16.55 |12.10 |7 6.85 4.08
2 500 |10 0.69 80 4249 1327 |29.22 |6 7.40 4.87
3 1000 | 10 0.39 60 46.75 |[13.70 |33.05 |6 6.70 4.65
4 1500 |10 0.62 90 42.1 11.84 |30.26 |6 7.1 4.83
5 2000 |10 0.46 60 60.34 |13.28 |47.06 |6 6.20 3.80
SD 0.121 19.494 | 11.358 | 1.728 | 12.459 0.450 |0.480
SE 1. | 0.054 8.718 |5.080 |0.773 |5.572 0.201 |0.214
CD 0.150 24.236 | 14.122 | 2.148 | 15.490 0.559 | 0.596

As per the tablenumber (03) theresults wereobtained theeffect of SA on seedgermination of

green gram seed.

It showed that the % germination was significantly increased in at 500 and 1500 ppm
concentration solution and it was decreased in 1000 and 2000 ppm concentration solution. The
plant length and root length was significantly increased but plant length was significantly
decreased in at 1500 ppm concentration, while dry weight was significantly increased in 500 and
1500 ppm solution. The number of leaves were did not found variable .Shoot length was

moderate as per the result of treatment and root length was found grater then shoot length.

SA as it show the significantly increase in the germination, plant length, root length and
dry weight. In green gram seed, SA gave best results; it is found hibitory, because it is a
characteristic of PGR.

A similar results also recorded by Yildirin and Dursun (2008), SA application was found
good in growth of tomato, chlorophyll content in leaves, fruit characteristics and total tomato

yield. The highest yield was recorded in moderate concentration. (0.50ppm)

Table No. 04 - Effect of 2,4-Don Seed Germination ofVigna Radiata L.
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Dry

wit. % of | Plant | Shoot | Root Fresh | Dry
Sr. No of _ No. of

Conc. of Germi | length | length | length wit. Wt.

No. Seeds ) leaves

Seeds | nation | (cm) (cm) (cm) (gm) (gm)

(gm)
1 000 |10 051 |40 28.65 |16.55 |1210 |7 6.85 4.08
2 500 |10 061 |20 36.70 |9.30 2740 |6 1.87 0.95
3 1000 |10 0.56 |60 22.40 |8.80 1396 |6 4.65 2.78
4 1500 |10 0.47 |40 26.62 | 7.25 19.37 |6 4.25 2.52
5 2000 |10 055 |20 2655 |74 19.15 |6 2.05 1.82
SD 0.053 | 16.733 |5.275 |3.842 |5.956 2.057 | 1.164
SE 0.024 | 7.484 |2359 |1.718 |2.664 0.920 |0.520
CD 0.066 | 20.804 |6.559 |4.777 | 7.405 2.557 | 1.447

As per the table number (04) the effect of 2,4-D on seed germination of greengram.

It show the % germination was significantly decreased as per the concentration was
increased. Plant length and root length was found insignificant but it was significantly increased
in at 500 ppm concentration, shoot length ,number of leaves and dry weight were did not show

any significant difference.

2,4-D as it showed the significant decrease in % germination of green gram seed. It is
found inhibitory because 2,4-D isa herbicide and it might have shown the inhibitory effect on

metabolism.
The result obtained in present study was not recorded previously.
CONCLUSION

From present study it can be concluded that SA and IAA (1500 concentration) enhance the seed
germination and seedling growth. Whereas GA also increases plant growth but it fails to enhance
seed germination. 2, 4-D might not show any effect in germination as well as plant growth as it

washerbicide.
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