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Abstract: Tephrosia purpurea (L). Pers belongs to family fabaceae studied for their association of
Arbuscular Mycorrhizal fungi. Test plant was grown in permanently drought prone area of Man Tahasil
(Dahiwadi) from Satara District of Maharashtra India. The present study deals with the effect of
inoculation of Arbuscular Mycorrhizal fungi on Nitrogen content and uptake of Phosphorus in Tephrosia
purpurea. Inoculation of Arbuscular Mycorrhizal fungi attributed a significant increase in Nitrogen
content and Uptake of Phosphorus at 90 and 135 days Plant. The increase in Nitrogen content and uptake
of Phosphorus were recorded with inoculation of Acaulospora deligata compare to Glomus geosporum,
Glomus fasciculatum, Glomus dimorphicum over uninoculated control.
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I. INTRODUCTION
Dahiwadi is growing site of cultivated plant in Man Tahsil of Satara District in Maharashtra State, India. It is located 67
KM towards East from District headquarters Satara. Study site included under permanently drought prone area of Satara
District in Paschim Maharashtra in India.
Vescicular Arbuscular Mycorrhizae are associated with almost all plants in nature Haymon, (1982). The host plants were
being able to absorb phosphate and other minerals more efficiently due to Arbuscular Mycorrhizal association. Has been
attributed from time to time in different host plants growing in phosphorus deficient soil, Bagyaraj, (1986). Arbuscular
mycorrhizal (AM) fungi are ubiquitous obligate mycobionts forming symbiosis with terrestrial plants, Burea and
Jefferies, (1995). AMF improve plant nutrition by increasing the availability as well as translocation of various nutrients
Rouphael et al., (2015).
Numerous reports describe improved resistance to a variety of stresses including drought, salinity, herbivory,
temperature, metals, and diseases due to fungal symbiosis, Rodrigues et al., (2008); Ahanger et al., (2014); Salam et al.,
(2017). The importance of other soil microorganism for plant growth is well documented by different researchers in
recent days, Harley and Smith, (1997), Bagyaraj, (2006), Lakshman 2009, 2012. Mane et al., (2013), (2016). Arbuscular
Mycorrhizal (AM) fungi play a major role in soil fertility, nutrient acquisition specifically uptake of Phosphorus nitrogen
from soil and thereby enhancing plant vigour.
Many researcher recorded AM fungi are known to improve the nutritional status of the host, particularly that of
Phosphorus and Nitrogen enhance their growth. Bagyaraj and Verma, (1995), Bagyaraj, (2007). However, in order to
known the possible synergid effect of the AM fungi on plant growth Nitrogen uptake, Nitrogen content in shoot of
Tephrosia purpurea L. Pers was undertaken.
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II. MATERIAL METHODS
Soil Sample collection:
Soil samples were collected from rhizosphere of Tephrosia purpurea growing places. Process was done with soil digging
with small amount of soil close to the plant roots up to 20 cm depth, collected soil samples were preserved in sterilized
Ziplock polythene bag and kept in refrigerator 4o C for further process.

Arbuscular Mycorrhizal Fungi isolation and its identification:

The soil samples were collected in sterile zip lock polythene bags. AMF were isolated from rhizosphere soil by wet
sieving and decanting method of Gerdemann and Niccolson, (1963). Intact AM spore were examined under binocular
stereo microscope and identified spores with size shape and wall layers and hyphal attachments using the species
descriptions given by INVAM and manual of Schenck and Peerez, (1990).

Nitrogen content of shoot and fruit:
Nitrogen content of shoot was determined at 90 and 135 days after transplanting by Micro-kjeldal’s digestion and
distribution method (Jackson, 1973).

Phosphorus uptake of shoot and fruit:
Phosphorus uptake of shoot was determined at 90 and 135 days after transplanting by Vanadomolybdate yellow colour
method using Spectronic -20 (Jackson, 1973).

IV. RESULT AND DISCUSSION
Nitrogen content (%):
The results on shoot nitrogen content of 7. purpuria at 90 and 135 days are given in Table.l and Fig. 1. Maximum
nitrogen content of shoot was recorded by inoculation treatment of Acaulospora deligata 6.82+0.15 % and minimum N
count by Glomus dimorphicum 4.82+0.15 %. It was followed by Glomus geosporum 6.64+0.16 %, Glomus fasciculatum
5.3740.04 % and over control 1.84+0.15 %.
Inoculated plants exhibited higher concentration of nitrogen content at 135 days. The nitrogen concentration in shoot of
the plant inoculated with Glomus geosporum was found to be maximum 8.34:+0.38 %. It was supported by the inoculation
treatment of Acaulospora deligata 7.89+4.66 % Glomus dimorphicum 6.54£0.31 % and Glomus fasciculatum 6.07+
0.44% over uninoculated samples 2.55+0.27 %.

Nitrogen Uptake:

At 90 days stage, uptake of nitrogen was recorded maximum with the inoculation of Acaulospora deligata 74.53 +2.11
mg and minimum due to Glomus geosporum (55.69 + 1.75mg) followed by Glomus fasciculatum 67.36 £ 1.99 mg. The
shoot nitrogen content supported with Glomus dimorphicum showed 66.66+1.70 mg of Nitrogen uptake. Showed more
Nitrogen uptake than control 52.31 + 4.40 mg.

The maximum nitrogen uptake of shoot by the inoculation of Acaulospora deligata showed 161.80+1.54mg of N uptake
at 135 days. The treatments of the AMF viz. Glomus dimorphicum with 149.49 + 2.07 mg, Glomus fasciculatum137.96
+ 2.19 mg nitrogen uptake quantities in decreased order but more than control 103.84459.96 mg.

Table 1. Effect of VAM inoculum treatments on Nitrogen content and N uptake in 7. purpuria

T AM treatement N-content Total N Uptake | N-content at | Total N Uptake
at 90 days | Mg/plant at 90 | 135 days (%) | Mg/plant at 135
(%) days (Shoot) days
(Shoot)

Control 1.84 52.31 2.55 103.84

(0.15) (4.40) 0.27) (59.96)

T1 Acaulospora deligata 6.82 74.53 7.89 161.80
(0.15) (2.11) (4.66) (1.54)
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T2 Glomus dimorphicum 4.82 66.66 6.54 149.49
(0.15) (1.70) (0.31) (2.07)

T3 Glomus fasciculatum 5.37 67.36 6.07 137.96
(0.04) (1.99) (0.44) (2.19)

T4 Glomus geosporum 6.64 55.69 8.34 152.61
(0.16) (1.75) (0.38) (0.95)

* Values are means of three replications Mean values (Mean + S.D.)
C-Control, T1- Acaulospora deligata, T2- Glomus dimorphicum
T3- Glomus fasciculatum, T4- Glomus geosporum,

Fig. 1: Effect of VAM inoculum treatments on Nitrogen uptake and N content of 7. purpuria:

Nitrogen uptake and Nitroden content in 7.purpuria
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Phosphorus content (%):

The results mentioned in Table 1 and Fig. 1 reflect maximum phosphorus content at 90 days of shoot with the inoculation
treatment of Glomus geosporum 0.431+£0.06 % followed by Glomus fasciculatum 0.365+0.079 % and Acaulospora
deligata 0.348+0.03 % and minimum in control (0.184+0.11 %).

Phosphorus Uptake:
The data depicted in Table 1. and Fig. 1 on the effect of AM fungi on phosphorus uptake at the end of 90 days showed
the highest shoot nitrogen uptake in plants inoculated with Acaulospora deligata 4.42+0.25 mg. It was followed by
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Glomus fasciculatum 4.18 £0.20 mg), Glomus dimorphicum 3.46+ 0.01 mg over control 2.40+0.27 mg. At 90 days
phosphorus content noticed between 2.81 and 4.42 mg. Minimum P uptake recorded due to treatment of Glomus

geosporum?2.81+0.62mg.
Effect of AM fungi on Phosphorus uptake after 135 days showed higher concentration in shoot by Glomus fasciculatum
8.75+0.61 mg and lowest concentration in non-treated 3.44 + 0.33n mg. However, Glomus dimorphicum exhibited
maximum phosphorus uptake 7.10 + 0.60 mg followed by Glomus geosporum 6.15 £ 0.58 mg, and Aculospora deligata
5.29 + 0.54 mg in descending order.

Table 2. : Effect of VAM inoculum treatments on Phosphorus content and P uptake of 7. purpuria

P content at | Total P | P content at | Total P
90 days (%) Uptake 135  days | Uptake
(Shoot) Mg/plant (%) Mg/plant at
Treat-ments AM treatment at 90 days | (Shoot) 135 days
Control 0.184 2.40 0.25 3.44
(0.11) (0.27) (0.01) (0.33)
T1 Acaulospora deligata 0.348 4.42 0.44 5.29
(0.03) (0.25) (0.01) (0.54)
T2 Glomus dimorphicum 0.259 3.46 0.56 7.10
(0.007) (0.010 (0.03) (0.60)
T3 Glomus fasciculatum 0.365 4.18 0.46 8.75
(0.079) (0.20) (0.01) (0.61)
T4 Glomus geosporum 0.431 2.81 0.73 6.15
(0.068) (0.62) (0.14) (0.58)
* Values are means of three replications Mean values (Mean + S.D.)
C-Control, TI1- Acaulospora deligata,  T2- Glomus dimorphicum  T3- Glomus fasciculatum, T4- Glomus
Fig 2: Effect of VAM inoculum treatments on Phosphorus content and P uptake of 7. purpuria
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V. DISCUSSION
Studies on Nitrogen content and N uptake and Phosphorus content and uptake in 7. purpuria at 90 and 135 days was
attributed with N, P uptake and content in Capsicum annum showed growth of plant increases with Phosphorus content
on soil Paula et al., (1992). The positive effect of AM fungi inoculation is mainly attributed with improved root
development and increase in rate of water and mineral uptake. Our results are corroborate with the results of Koomen et
al., (1987), Gurumurthy and Srinivasa, (1996); Siverding, 1998; Laksman, (2012). No of researcher attributed that the
synergid affects of AM fungi with respect to their combined beneficial impact on plants, Trappe, (1987). Our findings
are also supports the result of Zhu et al., (2000). The some AM fungi may be preferentially associated with particular
plant species and helps the host plant to get better nutrient status. In the present investigation Acaulospora deligata,
Glomus dimorphicum, Glomus fasciculatum and Glomus geosporum species tested were found to be the most beneficial
foe excellent growth. Nutritional responses and economic yield in 7. Purpuria production under protected condition.

VI. CONCLUSION
Supply of FYM and Phosphorus every time to Plant improved NPK and protein content of crop and maintain soil fertility.
Cultivation of medicinal weed plant withought phosphorus fertilization drastically decreases available P status of Soil.
AM fungi are the best option for chemical fertilizer.
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