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Abstract
The present study is design to investigate the effect of compost and microbial inoculants on salinity stress
on cowpea plants. Three different salinity levels (0.25%, 0.45%, and 0.65%) were used alone, with
compost and with microbial inoculants as treatments. Coconut coir composted with Trichoderma sp. used
as composted material. Results showed that treatments with different salinity levels alone had more
severe effects on physical and biochemical parameters of experimental plants as compare with compost
and microbial inoculants. Organic amendments improved the growth of plants with salinity levels.
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1. Introduction
Salinity is the major problem in agricultural land. It is a major factor reducing plant growth.[1]
The direct effect of salts on plant growth have three broad categories: (i) a reduction in the
osmotic potential of the soil solution that reduces plant available water, (ii) a deterioration in
the physical structure of the soil such that water permeability and soil aeration are diminished,
and (iii) increase in the concentration of certain ions that have an inhibitory effect on plant
metabolism.[2] Excess salt may affect plant growth either through osmotic inhibition of water
uptake by roots or specific ion effects, which may cause direct toxicity [3, 4].
Composting is the biological decomposition and stabilization of organic substrates to produce
a stable product, free of pathogens and weed seeds and can be beneficially applied to crops [5].
In composting the wastes are converted into value added products that help to increase the
revenue of the farmers and industrialists since waste and the by-product of one industry can be
raw material for an- other industry [6]. Coir fiber derived from coconut husks has become an
increasingly popular growing media component. It is all natural, organic, and recyclable& is
considered a fully “sustainable” growing media substrate. It is used as a complete, stand-alone
substrate or as a component in growing media blends. It is a good carrier for microbe
inoculation. It can holds moisture and nutrients to provide a greater reserve of nutrients in the
substrate with less run off. Additionally, disease suppression has been demonstrated in Coir.
Organic farming is one of such strategies that not only ensures food safety but also adds to the
biodiversity of soil [7].
Biofertilizers keep the soil environment rich in all kinds of micro- and macro-nutrients via
nitrogen fixation, phosphate and potassium solubilization or mineralization, release of plant
growth regulating substances, production of antibiotics and biodegradation of organic matter
in the soil [8]. The additional advantages of biofertilizers include longer shelf life causing no
adverse effects to ecosystem [9]. Many tools of modern science have been extensively applied
for crop improvement under stress, of which PGPRs role as bioprotectants has become
paramount importance in this regard [10]. The main salinity effect on crops is inhibition of plant
growth and development, and death under extreme salinity levels. Biofertilizers, interact with
salinity. [11]
Cowpea is an annual legume, Important to the live food of millions of people as a vegetable.
Cowpea seeds are a nutritious component in the human diet as well as a nutritious livestock
feed. The protein in cowpea seeds is rich in lysine and tryptophan amino acids compared to
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rich in lysine and tryptophan amino acids compared to cereal
seeds [12]. Cowpea is the major food legumes that serves as
protein source (>25% protein in seed), and cultivated on a total
area of 14 million ha world over [13].
2. Materials and Methods
Healthy, sterilized Vigna unguiculata seeds were sown in
plastic pots with 1 kg soil. The setup was maintained as 3
conc. of saline water (0.24%, 0.44% and 0.64%) & 1 control.
All the three levels of salinity were supplemented with
biofertilizer (Trichoderma harzianum @ 1.5×108cfu) and
compost (coconut coir @ 5g / kg soil) amendment separately
and irrigated with enough water. East set was replicate thrice
for statistical analysis. The setup was continued for 15 days
and harvested to measure physical parameters including root
length, shoot length, fresh weight, dry weight and then
subjected to biochemical testing for photosynthetic pigments
[14]
.

3. Result and discussion
Salinity is a most important abiotic factor limiting plant
growth [15]. It badly affects more or less all stages of plant
growth and development [16]. Stress conditions such as high
temperature, low humidity and salt stress have a depressing
effect on plant metabolism with a subsequent decline in crop
quality and quantity [17]. The result presented in table 1 showed
that as salt concentration increased the root length of
experimental plants was decreased up to 36% while plants
treated with compost and biofertilizer showed significant
promotion in root lengths as compared to control and salt
treated plants up to 80%. Organic matter (OM) can function as
salt ion binding agents who detoxify the toxic ions,
particularly Na+ and Cl- [18]. Another study showed that OM
application to saline paddy soil is an useful remediation
method, in terms of the physical, chemical and biological
properties of the soil [19], which can be used to augment the
growth and development of rice crops prior to grain harvesting
[20, 21]
.

Table1: Effects of organic amendments on root and shoot lengths of cowpea in saline soil.
S.no
Treatments
Root length (cm)
Shoot length (cm)
1
Control
7.8 ±2.58
16.22 ±8.4
2
S1 (.25% Salt)
8.8 ±4.39
(+12.82%)
13.82 ±5.4
(-16.84%)
3
S1+Compost
13.67 c±1.12
(+75.25%)
18.3 ±2.8
(+10.10%)
4
S1+Biofertilizer
9.62 ±4.18
(+23.33%)
10.46 ±2.8
(-37.06%)
5
S2 (.45% Salt)
6.1 ±2.48
(-21.79%)
8.9 ±1.73
(-46.45%)
6
S2+Compost
12.73d ±0.87
(+63.20%)
19.97 ±0.71
(+20.15%)
7
S2+Biofertilizer
9.2 ±3.25
(+ 17.94%)
11.28 ±4.75
(-32.12%)
8
S3 (.65% Salt)
4.93 ±0.37
(-36.79%)
6.73 ±1.49
(-59.50%)
9
S3+Compost
14.22 c±0.49
(+82.30%)
12.63 ±3.14
(-24.00%)
10
S3+Biofertilizer
14.16 c±1.93
(+81.53%)
8.78 ±4.73
(-47.17%)
Each value is the mean  S.D (standard deviation) of 3 replicates. Means bearing superscripts in each column are significantly different with
respective control at p<0.05(LSD). Values with in parenthesis represent precent increase or decrease (-) with respective control.

All the salinity levels (Table 1) decreases shoot lengths of
experimental plants as shown in table 1 from 16-80% as
salinity level increased. Salinity induced decline in overall
growth might be an indication of endogenous hormonal
imbalance [22]. Growth decline due to salinity is mostly
recognized to water scarcity due to lowered water potential in
root medium, nutritional imbalance and specific ion toxicity
arising from higher concentration of Na+ and Cl- [16]. When

plants treated with coir compost and biofertilizer along with
three salinity levels the effect of salinity decreased non
significantly (Table 1). Previous studies have confirmed that
soil physical, chemical and biological properties in saltaffected areas are strongly enhanced upon the application of
organic manure, leading to better crop growth and
development [19].

Table 2: Effects of organic amendments on root and shoot lengths of cowpea in saline soil.
S.no
Treatments
Fresh weight (g)
Dry weight (g)
1
Control
3.56 ±3.1
0.2 ±0.08
2
S1 (.25% Salt)
5.9 ±7.19
+65.73%
0.15 ±0.03
-25%
3
S1+Compost
5.94 ±7.8
+66.85%
0.25 ±0.05
+18%
4
S1+Biofertilizer
4.86 ±5.8
+36.51%
0.17 ±0.03
-15%
5
S2 (.45% Salt)
1.`13 ±0.15
-68.25%
0.13 ±0.03
-35%
6
S2+Compost
8.02 ±10.9
+125.28%
0.24 ±0.03
+20%
7
S2+Biofertilizer
2.99 ±2.5
-16.01%
0.21 ±0.01
+5%
8
S3 (.65% Salt)
0.95 ±0.10
-73.31%
0.12 ±0.06
-40%
9
S3+Compost
4.01 ±5.89
+12.64%
0.17 ±0.05
-15%
10
S3+Biofertilizer
3.36 ±3.3
-5.61%
0.14 ± 0.02
-30%
Each value is the mean  S.D (standard deviation) of 3 replicates. Means bearing superscripts in each column are significantly different with
respective control at p<0.05(LSD). Values with in parenthesis represent precent increase or decrease (-) with respective control.

Effect of different level of salinity (Table 2) on fresh and dry
weights of experimental plants also negative and reduced fresh
weights up to 73% and dry weights up to 40% as salinity
increased but when treated with compost and biofertilizer the
effects of various salinity levels become reduced as shown in
table 2. The effects of salinity were determined at seedling

stage of wheat range from drop in germination percentage,
fresh and dry weight of shoots and roots to the uptake of a
mixture of nutrient ions [23]. Our results are in harmony with
former studies reporting growth decline in salt stressed legume
plants, particularly cowpea. [24, 25, 26].
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Table 3: Effects of organic amendments on root and shoot lengths of cowpea in saline soil.
S.no
Treatments
Chl-a (mg/g fresh wt.)
Chl-b (mg/g fresh wt.)
T.Chl (mg/g fresh wt.)
1
Control
1.23 ±0.17
1.6 ±0.14
1.96 ±0.36
2
S1 (.25% Salt)
1.5 ±0.05
+21.95% 1.09 ±0.51
-31.87% 1.58 ±0.15
-19.38%
3
S1+Compost
1.83c ±0.34
+48.78% 2.37 ±0.12
+46.25% 2.46d ±0.50
+25.51%
4
S1+Biofertilizer 1.63 ±0.21
+32.52% 1.38 ±0.10
-13.75% 2.16 ±1.04
+10.20%
5
S2 (.45% Salt)
0.85 ± 0.10
-30.89%
0.7 ±0.12
-56.25% 1.05 ±0.52
-46.42%
6
S2+Compost
1.42 ±0.27
+15.44%
1.06 ±0.36
-33.75% 2.48d ±0.64
+26.53%
7
S2+Biofertilizer 1.9 c±0.33
+54.47%
1.17 ±0.47
-26.87% 3.07c ±0.51
+56.63%
8
S3 (.65% Salt)
0.63 ±0.37
-48.78%
0.57 ±0.14
-64.37% .98 ±0.10
-50.00%
9
S3+Compost
0.88 ±0.45
-28.45%
0.76 ±0.10
-52.5%
2.07 ±0.13
+5.61%
10
S3+Biofertilizer 1.21 ±0.15
-1.62%
0.5 ±0.17
-68.75% 2 ±0.10
+2.04%
Each value is the mean  S.D (standard deviation) of 3 replicates. Means bearing superscripts in each column are significantly different with
respective control at p<0.05(LSD). Values with in parenthesis represent precent increase or decrease (-) with respective control.

Low salinity level (.25%) enhanced Chl-a concentration up to
21% in experimental plants while remaining two levels (.45%
and .65%) decreased Chl-a concentration up to 48%.
Application of compost and biofertilizer promote Chl-a
concentration when plants exposed to .25% and .45% salinity
lavels up to 48-54% (Table 3). When treated with .65%
salinity the application of compost and biofertilizer only
reduced the effect of salinity on Chl-a concentration. Same
results were observed in Chl-b concentration in plants (Table
3). Plants experience to salt stress results in degradation of
photosynthetic pigments, damage of chloroplast [13]. As
concentration of salt increased in soil the amount of total
chlorophyll was decreased in experimental plants (Table 3).
Declining the quantity of photosynthetic pigments is one of the
effects of salt stress in plants and has been reported in many
crop species, the falling in chlorophylls in salinized plants
could be endorsed to improved activity of the chlorophylldegrading enzyme, chlorophyllase [4]. Effect of these given
salinity treatments were reduced by the application of coir
compost and biofertilizer and significantly increased total
chlorophyll content in experimental plants. The favorable
effects of Trichoderma as biofertilizer on abiotic stress have
been well recognized [27, 28], while the mechanisms controlling
multiple plant stress factors are still unknown.
Recently, Mastouri et al. [29] reported that the management of
tomato seeds with T. harzianum speed up seed germination,
increases seedling vigor and ameliorates water, osmotic,
salinity, chilling and heat stresses by inducing physiological
defense in plants against oxidative damage. A general
mechanism through which beneficial fungi and PGPR boost
plant tolerance to these abiotic stresses could be the
amelioration of damage caused by (reactive oxygen species)
ROS accumulation in stressed plants [29].
4. Conclusion
Salinity decreases plant growth through osmotic effects and
reduces the water uptake, thus causing a decline in growth.
The physical, chemical and biological properties of soil in saltaffected areas are enhanced by the use of Organic manure and
biofertilizer leading to improved plant growth and
development.
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