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Alleviating effect of IAA on salt stressed Phaseolus mungo (L.) with reference to

growth and biochemical characteristics
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Abstract

Sodium Chloride (i.e., 25mM, 50mM, 100mM and 200mM) induced salinity effect in black gram caused significant reduction in
germination, seedling growth, root and shoot length, fresh weight and leaf area. A reduction in protein content, and nitrate
reductase activity was observed in all the concentrations of sodium chloride treated plants. However, the proline level, free
amino acid, peroxidase and catalase activities were increased with the increase in the concentration of sodium chloride.
Foliar application of 15 ppm IAA to the sodium chloride stressed plants caused an alleviating effect on the salt stressed plants

and increased crop yield.
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INTRODUCTION

Phaseolus mungo (L.) is one of the most important
leguminous crops belonging to the family Fabaceae. The
concentration of salinity which is high enough to lower water
potential is called salt stress. In India, approximately 20% of the
cultivated land and almost 50% irrigated land on the earth is salt
affected [1]. Soil salinity is an enormous problem adversely affecting
growth and development of crop plants and results into low
agricultural production [2]. Salt stress inducing accumulation of
compatible solutes such as proline, glycinebetaine in the cytoplasm
are well known mechanism of salt tolerance in the cells [3]. Attempts
are being made to ameliorate salt stress by using phytohormones [4].
Though we adopt different techniques to overcome this problem we
have made an attempt by using of IAA. If any fruitful and noteworthy
results are obtained, it may be brought to the notice of the
agricultural department authorities, who on the other hand will ask
the farmers to make use of these phytohormones for better growth
and yield of pulses and ultimately improve their standard of living.
Therefore, the present study is designed to study the alleviating
effect of IAA on growth and biochemical characteristics of salt
stressed Phaseolus mungo.

MATERIAL AND METHODS

Seeds of P. mungo, used for the present study were procured
from the local seed centre, Sivakasi. The seeds soaked in respective
concentrations of sodium chloride (25, 50,100 & 200 mM) for 2 hours
were kept as experimental sets. Both the control and experimental
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seeds were allowed to germinate in plastic trough containing a
mixture of red and black soil in the ratio of 1:1.The experimental
troughs treated every day with respective concentrations of sodium
chloride whereas control is supplied with distiled water (60 -
100ml/day upto 10 days on the soil surface). Replicates were
maintained for each concentration of sodium chloride. 15ppm IAA is
applied on the salt stressed plants as foliar spray on both dorsal and
ventral surface of the leaves upto 10 days. Growth parameters such
as root length, shoot length were measured with meter scale. The
leaf area was measured in randomly selected experimental and
control plants by using graph sheets and expressed in cm2.
Biochemical parameters such as photosynthetic pigments [5], total
soluble suger [6], soluble protein [7], Proline[8] were analysed. The
enzymatic activities such as nitrate reductase activity [9], peroxidase
and catalase activity [10] were analyzed.

RESULTS AND DISCUSSION

In the 50mM, 100mM and 200mM concentrations of NaCl
treatment, there were 70%, 50% and 40% germination of seeds
respectively. The same was observed by [11] Germination
percentage significantly decreased as the level of salinity increased
(Table 1). There was a reduction of shoot length, root length fresh
weight in 25, 50,100 and 200mM concentrations over control.
(Table1). The results obtained for both root and shoot, the fresh
weight and dry weight showed that dry weight accumulation was
significantly reduced with the increase of sodium chloride stress.
Results obtained indicate that salinity caused significant reduction in
chlorophyll content, protein content, sugar content and nitrate
reductase activity. [12] reported a decrease in protein content in
horse gram which is in coincidence with our present report. Free
aminoacid content, proline content, catalase and peroxidase
activities increase with increased in the concentration of sodium
chloride (Table 3). An increase in proline content in tomato in salt
stress condition reported [13]. In the present study, it has been found
that there is an increase of catalase activity with an increase of salt
concentrations and observed in earlier reports [14].
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Table 1. Effect of NaCl on growth parameters of Phaseolus mungo (L.).

Sl. No. Growth Parameters Control 25mM 50mM 100mM 200mM
10.2£0.12 9.8£0.01 9.5£0.11 9.1£0.02 8.9£0.12
! Shoot length (cm) (100%) (96%) (93%) (89%) (87%)
241001 245011 182012 1520.1 120,011
2 Root length (cm) (100%) (87%) (75%) (62%) (50%)
. 0.8120.15 0.7920.1 0.76£0.13 | 0.71%0.11 0.6920.10
3 Fresh weight (mg) (100%) (97%) (93%) (87%) (85%)
. 040012 | 0035:002 | 0029t001 | 0025+11 | 0.018£013
4 Dry weight (mg) (100%) (87%) (72%) (62%) (45%)
s Leat area (o) 5.3240.19 520£0.01 | 4.82:t0.13 | 46501 4.4820.15
(100%) (97%) (90%) (87%) (84%)
Values are the mean of four replicates. Mean + SD, N: 5, values in parenthesis indicate percent activity
Table 2. Effect of IAA on growth parameters of salt stressed Phaseolus mungo (L.)
Sl. No. Parameters Control 25mM 50mM 100mM 200mM
10.2+0.12 10.0£0.21 9.8£0.09 9.7£0.21 9.3+0.31
! Shoot length (cm) (100%) (98%) (96%) (95%) (91%)
2.4£0.01 2.3£0.15 22¢016 | 1.80.025 1.60.02
2 Root length (cm) (100%) (95%) (91%) (75%) (66%)
) 0.8120.15 0.8520.1 0.81£0.02 | 0.7620.11 0.7520.1
3 Fresh weight (mg) (100%) (104%) (100%) (93%) (92%)
. 0400.12 | 0042:025 | 0032:0.15 | 0028021 | 0.024£0.02
4 Dry weight (mg) (100%) (105%) (80%) (70%) (60%)
; 5.3240.19 53120.11 | 51620.12 | 4762015 | 463001
5 Leaf area (om?) (100%) (99%) (96%) (89%) (87%)
Values are the mean of four replicates. Mean + SD, N: 5, values in parenthesis indicate percent activity
Table 3. Effect of IAA on biochemical parameters of salt stressed Phaseolus mungo (L.)
S.No Parameters Treatment Control 25mM 50mM 100mM 200mM
NaCl 0.722£0.03 0.684+0.11 0.583£0.02 0.5380.12 0.460+0.46
; Total Chlorophyll (mglg (100) (94) (80) (74) (63)
LFW) " 0.722£0.03 0.718£0.15 0.680£0.01 0.596£0.12 0.5690.13
(100) (99) (94) (82) (78)
NaCl 3112£0.13 29.06+0.34 2761015 2543£0.14 22.460.01
) Total soluble sugar (100) (93) (88) (81) (72)
(mglg LFW) " 31.12£0.13 30.12£0.02 2852+0.1 2731014 2452+0.15
(100) (96) 91) (87) (78)
NaCl 25310.15 28.460.31 30.12£0.13 32.12£0.12 34.15£0.14
. (100) (112) (119) (126) (134)
3 Proline (umole/g LFW) " 2531£0.15 27.120.1 283201 30.10£0.12 32.12£0.11
(100) (107) (111) (118) (126)
NaCl 18.1120.15 17.12£0.1 16.3120.9 15.1240.02 14.3+0.13
A NRA (i moles NO, (100) (94) (90) (83) (78)
formed/grh) 18.1120.15 18.02£0.1 17.62+0.01 16.3240.12 15.4240.13
IAA (100) (99) ©7) (90) (85)
NaCl 0.0012£0.1 0.0014£0.27 0.0015£0.15 0.00170.10 0.0019£0.10
5 Catalase activity (umole (100) (116) (125) (141) (158)
Ha0z Img protein /min) | |\, 0.001240.1 0.0013£0.11 0.0014£0.4 0.00160.02 0.00170.12
(100) (108) (116) (133) (141)

Values are the mean of four replicates. Mean + SD, N: 5, values in parenthesis indicate percent activity.

Foliar application of IAA (15ppm) increases the percentage of
germination, shoot and root length, fresh weight, dry weight and
(Table 2). A conspicuous increase in fresh and dry matter
accumulation of shoot of the treated plants is attributed, due to the
application of the growth regulators [15]. Regarding restoration of
chlorophyll protein and sugar level by IAA after treatment with it, the
following developments namely onset of chlorophyll repairing
mechanism, prevention of chlorophyll degradation, stability of
pigment, protein complex may be responsible besides regulation of
plastid differentiation by phytohormones in plants exposed to stress.
Similar increase in sugar content on the application of IAA increased
the content of chlorophyll, soluble protein, nitrate reductase activity

and total sugar content in pearl millet [16]. There is a decrease in
proline content and free amino acids after the foliar application of
15ppm IAA on Sodium chloride stressed P.mungo (Table 3).The
same drastic reduction was observed [1].They are of the opinion that
the decline in the proline level after phytohormone treatment may be
due to arrest of breakdown of protein, unknown shift in protein
metabolism and maintenance of osmotic balance between cytoplasm
and vacuole by constituent of phytohormones. Peroxidase and
catalase are the enzymes which are responsible for the super oxide
scavenging activities. Spraying of bioregulators on salinity stressed
plants, will reduce the enzyme activities. Similar decrease was
already reported [17].lt is observed that IAA has an alleviating effect
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on salinity stressed plants and increase crop yield in terms of growth
and biochemical parameters.
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