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Abstract

The given research evaluates the effect of biofertilizers on the growth and development of Mung plants (Vigna radiata). The
biofertilizers was given to the plants as compost. Four different types of Trichoderma sp. were composted using Wheat bran as a
carbon source @ 10 tons per hectare. The result showed that, Living forms of microorganisms induced an overall higher increase
in growth and developments of plants. Salinity treatments also reduced all growth parameters as compared to control untreated
plant. Whereas, the application of Trichoderma overcomes the inhibitory effect of salt on plant growth. Trichoderma spp.
promoted the root growth and shoot growth of the mung plants as compared to the untreated plants. The promotion in length of
the studied plant was significant with the application of living biofertilizers alone and along with low concentration of salinity
(i.e.0.2 % NaCl).
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1. Introduction

Agriculture is the foundation of Pakistan’s affluence. Sustainable productivity in our agricultural ecosystems is a major objective.
Sustainable agriculture depends on a whole-system approach whose overall objective is the lifelong health of the land and the
community ( Brodt, et al. 2011).

There are a number of vital limitations of sustainable farming and causing low yield (Parikh & James, 2012). They comprise soil
humiliation (alkalinity, soil salinity, corrosion and soil fertility reduction), decline of water resources, unprofessional ways of
irrigation methods and the allotment of the land holdings and deprived farming practices. Land has key importance for farming
production. More or less all types of soils have water soluble salts. Vital nutrients in the soluble form are taken up through the plants,
although these salts in too much amount, i.e., Salt stress, stifle plant development. Soil scarcity due to Stalinization is promising as an
alarming hazard to sustainable agriculture. The effects of salinity are disturbing in arid and semi arid environments (Azhar et al.,
2007).

The crop yields are condensed so severely at elevated salt levels ( Steppuhn, 2013) and crop farming is not reasonable with any soil
amendments. Osmotic potential of water is lowered by addition of salts, resulting in decreased availability of water to the roots and
therefore exposes plants to secondary osmotic stress. This implies that all the physiological responses linked with the drought stress
can also be invoked by salt stress (Barus et al., 2013). The condition is still more threatening in developing countries, such as Pakistan.
Place of Pakistan falls in the region with semi-arid to arid type of climate (Qamar-uz-Zaman and G. Rasul, 2003-2004).

Some of the microorganisms, mostly important bacteria and fungi can increase plant performance under stress condition and,
consequently, get better yield (Evelin et al., 2009)

At high salinity point, it was found that treatments supplied by biofertilization with yeast decreased the unpleasant outcome of salinity
(Moradi et al., 2011).

Trichoderma spp are fungi frequently present in soils, on plant roots. Some genes of Trichoderma species can be used to give
resistance to the biotic and abiotic stresses such as salt, heat and drought (Kuc J, 2001). Some Trichoderma rhizosphere-competent
strains that can colonize root surfaces have been shown to have direct effects on plants, escalating their growth potential and nutrient
uptake, fertilizer efficiency consumption, proportion and rate of seed germination, and induced systemic resistance (ISR) to diseases
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(Shoresh et al, 2010). Different degrees of salinity were established to have a different impact on the worth of the diverse antagonistic
modes of action of T. harzianum in controlling Verticillium wilt in tomato (Regragui and Lahlou, 2005; Gal-Hemed et al., 2011).

2. Materials and Method

2.1. Collection and Isolation of fungi Samples:

Fungi was collected from different localities of Karachi and isolated from root samples of plants on potato dextrose agar that also
contained antibiotics viz., penicillin (100,000unit/liter) and streptomycin (0.2g/liter). Identified test fungus and test fugal pathogens
were made separated, isolated on PDA slants for further use. Microbial inoculation was prepared by shaking 50ml of PDA (potato
dextrose agar) broth with 1cm? of Trichoderma separately for each fungal species. The microbial mixture was use for composting of
wheat bran.

2.2. Experimental Procedure

Experimental treatments were divided into three groups. Each treatment had three replicates. First set contained compost material.
Second set was given 0.2% NaCl solution along with the compost. Third group had 0.5% NaCl solution with the compost. Compost
was added to the soil in a ratio of 10 ton/ha. After 30 days plants were plugged out. Analyzed for their physical and biochemical
parameters. In biochemical parameters total protein and total carbohydrate was determined by using Lowry’s 1951 and Yemm and
Willis, 1954 method respectively. Total phosphorous was estimated by Ashraf et al, 1974 method.

3. Result and Discussion

Trichoderma spp. showed positive results on root length with JUF2L showing a maximum promotion of 27% over the control (Fig.1).
Trichoderma spp. with salt solutions of conc. 0.2% and 0.5% also had positive effects over control. Similarly, Windham et al., (1985)
reported that T. harzianum and T. koningii produced a growth regulating factor that increased the rate of seed germination and mass of
shoot (Karnataka, 2009). At 0.2% salt concentration, positive effect decreased (14%) as compared to single Trichoderma sp.
treatment, while at 0.5% salt, the percent value of root length increased. Rawat et al., 2011 also reported that when Trichoderma spp.
was given in saline conditions, the fungus has been reported to decrease the negative impact of salinity on plant growth. Similarly, he
observed that Trichoderma strains in plants increases root length, which helps in additional water achievement and in that way
increasing the plants ability to resist abiotic stresses (drought, salt etc) and uptake of nutrients.

The shoot length showed a positive effect after the application of Trichoderma spp. over control. The maximum increment was of 29%
over control. Trichoderma species have been effective in increasing shoot length in plants. The shoot length was the highest in the
pots inoculated with T. viride followed by control (Karnataka, 2009). Trichoderma spp. with salinity treatment of 0.2% and 0.5%
showed less shoot lengths than the shoot length increase of plants treated with Trichoderma spp. only (Fig no.2). For both salt
concentrations, JUF3 gave maximum promotion.

Table 2 showed that, Plants with Trichoderma treatments showed an increase in the carbohydrate production over control. Maximum
result was given by fungal species JUF5; there were significantly increases the carbohydrate content of soybean was also reported by
H. O. Egberongbe et al., (2010) with the application of Trichoderma sp.

Trichoderma spp. with salinity treatment of 0.2% and 0.5% showed positive effects of 91% with JUF5 and 82% with JUF2
respectively on carbohydrate content over control. Although this increment was much less than that of the shoot carbohydrate
production of plants treated with Trichoderma spp. only.

Trichoderma spp. caused an increment of up to 141% over the control on protein content. ~ Similar finding was also observed by
Akladious et al., (2012). He reported that the total protein content in both roots and shoots were high in plants grown from seeds
treated with the metabolic

solution of T. harzianum earlier to sowing than that of plants grown in soil inoculated with T. harzianum, whereas, the increment for
protein content of plants treated with Trichoderma spp. and salt solutions in the concentration of 0.2% and 0.5% was 102% by JUF5
and 151% by JUF2 respectively. This may be due to the reason that Trichoderma spp. discharges a range of compounds that stimulate
resistance in response to biotic and abiotic stresses (Harman et al., 2004)

Trichoderma treatment caused an increase in the plant phosphorous content over control. Fungal species JUF3 showed the highest
increment of 250% (Tab.2). Yedidia et al., (2001) reported that Trichoderma spp. increases the uptake and concentration of a mixture
of nutrients (copper, phosphorus, iron, manganese and sodium) in roots in hydroponic culture, even under axenic conditions. While,
when salt concentration of 0.2% and 0.5% was given along with the Trichoderma spp., promotion in Phosphorus content was
observed. Different scientists, (Altomare et al., 1999; G. E. Harman et al, 2004) have reported that the increase in Phosphorous
content for salinity treated plants was observed to be much higher than without salinity treatment.
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Figure 1 Figure 2
Sl. No. TREATMENTS Code no.
1 Untreated Control
2 Trichoderma sp.1 JUF2L
3 Trichoderma sp.2 JUF3L
4 Trichoderma sp.3 JUF4AL
5 Trichoderma sp.4 JUF5L
6 Trichoderma sp.1 + 0.2 % salt JUF2S1
7 Trichoderma sp.2 + 0.2 % salt JUF3S1
8 Trichoderma sp.3 + 0.2 % salt JUF4S1
9 Trichoderma sp.4 + 0.2 % salt JUF5S1
10 Trichoderma sp.1 + 0.5 % salt JUF2S2
11 Trichoderma sp.2 + 0.5 % salt JUF3S2
12 Trichoderma sp.3 + 0.5 % salt JUF4S2
13 Trichoderma sp.4 + 0.5 % salt JUF5S2

Table 1: List of treatments and their code nos
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TREATMENTS CARBOHYDRATE PROTEIN PHOSPHOROUS
(umole/gm) (umole/gm) (%)
Control 1.90' +0.18 1.12% +0.38 0.08" +0.05
(0) (0) (0)
JUF2L 2.93 +1.09 2.02° +0.69 0.27° +0.08
(+54.21) (+80.35) (+237.5)
JUF3L 3.11" +0.53 2.03° +0.61 0.28° +0.20
(+63.68) (+81.25) (+250)
JUFAL 3.10" +1.08 2.70° +1.06 0.21% +0.05
(+63.15) (+141.07) (+162.5)
JUF5L 5.24% 4254 2.14% +0.55 0.21% +0.04
(+175.78) (+91.07) (+162.5)
JUF2S1 3.399 +1.68 1.49° +0.32 0.15° +0.06
(+78.42) (+33.03) (+87.5)
JUF3S1 3.14" +0.95 1.65' +0.46 0.46° +0.17
(+65.26) (+47.32) (+475)
JUF4S1 3.02" +1.40 2.01° +1.22 0.13° +0.03
(+58.94) (+79.46) (+62.5)
JUF5S1 3.63° +0.29 2.27° +1.09 0.37° +0.36
(+91.05) (+102.67) (+362)
JUF2S2 3.46" +0.12 2.82% +0.76 0.16° +0.14
(+82.10) (+151.78) (+100)
JUF3S2 3.05 +0.54 2.65° +2.17 0.35° +0.25
(+60.52) (+136.60) (+56.25)
JUF4S?2 2.72% +1.46 1.74" +1.19 0.48% +0.40
(+43.15) (+55.35) (+500)
JUF5S2 2.35% +0.76 2.17% +0.83 0.32° +0.18
(+23.68) (+93.75) (+300)

Table 2: Effect of biofertilizers on biochemical parameters of Mung plant under normal and salt stressed conditions.
Value in parenthesis showed percent increase and decrease (+/-) over control.
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