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The present investigation aimed to quantify the difference in response of two Phaseolus mungo L. cultivars (i.e., UH-1 and IPU-94-1)
toGlomusmosseae (G), that is, Funneliformis mosseae,Acaulospora laevis (A), andTrichoderma viride (T), in different combinations
or alone. All the treatments were inoculated with Bradyrhizobium japonicum to ensure nodulation as soil used in the experiment
was sterilized. After 120 days of inoculation, plants were analyzed for chlorophyll content, nodulation, mycorrhization, leaf area,
and protein content. Results indicate variation in growth response of two cultivars with different treatments. Triple inoculation
of plants with G + A + T proved to be the best treatment for growth followed by G + T in both cultivars. Our work allowed the
selection of P. mungo L. cultivar UH-1 as highly mycorrhizal responsive as compared to IPU-94-1 and G. mosseae to be an efficient
bioinoculant as compared to A. laevis for growth enhancement of P. mungo. Further characterization of P. mungo genotypes will
enhance our knowledge of physiological and genetic mechanism behind increase in plant growth and yield due to AM symbiosis.

1. Introduction

Grain legumes are a vital source of protein-rich edible seeds,
comprising the chief source of dietary protein for majority
of population in developing countries. India is an agriculture
dominated nation where a variety of legumes are grown.
Phaseolus mungo L. an important legume crop is one of
the heavily priced pulses of India. More than two-thirds of
the world’s total production of P. mungo is contributed by
India, which is largest in the world [1]. The legume is highly
nutritional with about 60% carbohydrates, 24% proteins, and
1.3% fats. In addition to this, the legume has fair amount of
minerals like calcium, phosphorus, potassium, and vitamins
A, B, and C [2, 3]. Due to high nutritional qualities, this
pulse is an ideal crop for achieving developmental goals of
reducing poverty and hunger, improving human health and
nutrition, and increasing ecosystem flexibility. In agricultural
systems, the legumes are important rotation crops which help
in supplying nitrogen to the cereal crop and reducing soil
pathogens. In India, multiple crops are grown by farmers
in a single growing season in order to fetch good profits.
As a result of this, withdrawal of nutrients by the plants
occurs faster than they are replenished. Soil becomes nutrient

depleted which needs to be supplemented with chemical
fertilizers but the extensive use of chemical fertilizers and
indiscriminate use of pesticides in modern agriculture have
resulted in disruption and degradation of agroecosystems.
In order to secure environmental quality as well as healthy
food demands of future, sustainable productivity of both
agricultural and natural soil-plant systems is essential.

A variety of interactions occur among soil microbes and
plants in the heterogeneous rhizosphere. Among these, it
is predominantly the symbiotic interaction of arbuscular
mycorrhizal fungi (AMF) with the roots of plants which
determines soil fertility and plant health. The AM fungi
amend the root architecture of host plant by enhancing lateral
root formation [4]. The extra radical hyphal (ERH) network
of fungus increases the volume of soil explored, resulting
in increased water and nutrient uptake [5]. The fungi also
produce glomalin protein helping in formation of stable soil
aggregates, resulting in improvement of soil structure. Role
of AMF in mineral nutrition has recently been reviewed
by Azcón-Aguilar and Barea [6]. Nearly 80% of the plant
phosphorus (P) and nitrogen (N) are now admitted to be
provided by mycorrhizal fungi [7]. The effect of AMF on the
growth enhancement of some legumes has been confirmed
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by Hassan and Abakeer [8] as well as by Ndoye et al. [9].
In addition to AMF, the role of Trichoderma species as
phytostimulators and biocontrol agents in agricultural and
horticultural systems has also been investigated [10, 11]. The
exploitation of biocontrol agents requires consideration as
they facilitate root colonization by AM fungi [12]. So keeping
in mind the concept of sustainability and to enhance the
productivity, the present investigation was aimed to find out
the effect of different biofertilizers alone and in different
combinations on growth enhancement of two cultivars of P.
mungo.

2. Materials and Methods

2.1. Mass Multiplication of Bioinoculants. In this study, the
two dominant AM species Glomus mosseae (i.e., Funneli-
formis mosseae) and Acaulospora laevis were used. These
species were isolated from the rhizospheric soil of P. mungo
grown in botanical garden of Botany Department, Kuruk-
shetra University, Kurukshetra. The AM species were prop-
agated in association with maize as host under standard pot
culture conditions after preparation of starter inoculum of
each species by “Funnel Technique” of Menge and Timmer
[13]. Trichoderma viride was mass multiplied on a modified
wheat bran-saw dust medium [14], while Bradyrhizobium
japonicum culture (procured from Department of Micro-
biology, CCS Haryana Agricultural University, India) was
multiplied by using nutrient broth medium.

2.2. Preparation of Pot Mixture. The experiment was laid out
in a randomized complete block design, with five replicates
per treatment. Top soil (0–30 cm) consisting of 20.8% silt,
3.78% clay, with pH 8.05, total N, 0.0485%, and available P,
0.015%, was collected from Kurukshetra University, Kuruk-
shetra. This soil was air-dried and sieved. The soil : sand
mixture (3 : 1, v/v) autoclaved for 20 minutes at 121∘C and
15 psi was used in the experiment. For AM treatment, 10%
(w/w of soil) of the selected AM inoculum having 870–890
AM spores and chopped AM colonized root pieces with
an infection level of 94% was added. Trichoderma viride
inoculum with density 3.4 × 108 cfu gm−1 was added per the
treatment.

Seeds of two varieties of P. mungo, namely, IPU-94-1 and
UH-1, were acquired from Haryana Agriculture University
Hisar, Haryana, India. Seeds were surface-sterilized with 10%
solution of sodium hypochlorite for 1-2 minutes and then
rinsed thoroughly with distilled water. Before the seeds were
sown, 10mL of a liquid suspension of bacteria with a density
108 cells/mL was applied to each pot to ensure nodulation as
the soil used in experiment was sterilized. Nutrient solution
[15] which contained half the recommended level of phos-
phorus without nitrogen was used to fertilize the pots after 15
days and plants were watered once every two days. Pots were
treated either with single inoculum, combined inoculum, or
no inoculums as summarized in the following:

(1) Uninoculated, that is, autoclaved sterile sand : soil
with no inoculum (control).

(2) G. mosseae (G).

(3) A. laevis (A).
(4) Trichoderma viride (T).
(5) G + A.
(6) G + T.
(7) A + T.
(8) G + A + T.

2.3. Plant Harvest and Analysis. After 120 days, plants were
harvested and some physiological parameters were analyzed.
Chlorophyll content was estimated using the method of
Arnon [16]. Leaf proteins were estimated according to Brad-
ford method [17]. The number of nodules per plant and yield
in terms of number of pods and weight of pods per plant
was recorded. Leaf area was assessed by using leaf area meter
(Systronics 21, Ahmedabad, India).

2.4. Identification and Quantification of the Number and
Colonization by AM Spores. Isolation of AM spores was done
by using “wet sieving and decanting technique” of Gerde-
mann and Nicolson [18]. Identification of AM spores (G.
mosseae and A. laevis) was done by using the identification
manual used byWalker [19], Schenck and Perez [20], Morton
and Benny [21], and Mukerji [22]. Quantification of the
number of AM spores was done using “Grid Line Intersect
Method” of Adholeya and Gaur [23]. “Rapid Clearing and
Staining Method” of Phillips and Hayman [24] was used
to determine mycorrhizal root colonization. Percent AM
colonization of roots was calculated as number of root
segments colonized/number of root segments studied × 100.

2.5. Statistical Analysis. Data were subjected to analysis of
variance and means separated using the least significant
difference test in the Statistical Package for Social Sciences
(ver. 11.5, Chicago, IL, USA).

3. Results

Inoculation of P. mungo plants with mycorrhizal fungi and
Trichoderma significantly increased chlorophyll content, leaf
proteins, leaf area, nodulation, and mycorrhization in both
varieties (UH-1 and IPU-94-1) over control (Tables 1(a), 1(b),
2(a), and 2(b)).

In variety UH-1, maximum protein content and chloro-
phyll content were recorded in the plants dually inoculated
with G. mosseae + T. viride followed by triple inoculation of
G + A + T (Table 1(a)). Themycorrhizal colonization of roots
and number of AM spores recorded for the treated plants
were also different (Table 2(a)). Maximum nodulation, leaf
area, and number of spores and percentage colonization of
roots were recorded for plants treated with G. mosseae + A.
laevis and T. viride pursued by dual inoculation ofG.mosseae
and T. viride.

In variety IPU-94-1, the inoculation of plants with G.
mosseae + A. laevis and T. viride induced maximum increase
in chlorophyll content, mycorrhization (AM spore number
and % root colonization), nodulation, and leaf area, while the
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Table 1: (a) Interactive effect of AM fungi and T. viride on chlorophyll content and nodulation of Phaseolus mungo var. UH-1 after 120 days
of inoculation. (b) Interactive effect of AM fungi and T. viride on chlorophyll content and nodulation of Phaseolus mungo var. IPU-94-1 after
120 days of inoculation.

(a)

S. number Parameters→
Treatments↓

Chlorophyll content (mg g−1 FM) Number of nodules (per plant)
Chlorophyll a Chlorophyll b Total chlorophyll

(1) Control 0.967 ± 0.004h 0.308 ± 0.006h 1.227 ± 0.004h 09.00 ± 2.73f

(2) G 2.091 ± 0.003d 0.727 ± 0.007d 2.818 ± 0.005d 20.20 ± 2.38cd

(3) A 1.607 ± 0.002f 0.554 ± 0.006f 2.162 ± 0.005f 15.20 ± 2.86ef

(4) T 1.220 ± 0.003g 0.436 ± 0.006g 1.656 ± 0.008g 12.00 ± 2.54f

(5) GA 2.435 ± 0.002c 0.755 ± 0.004c 3.091 ± 0.004c 22.60 ± 3.04bc

(6) GT 2.675 ± 0.002a 1.148 ± 0.003a 3.824 ± 0.005a 25.80 ± 2.38ab

(7) AT 1.822 ± 0.006e 0.632 ± 0.004e 2.455 ± 0.008e 17.40 ± 2.70de

(8) GAT 2.564 ± 0.002b 1.104 ± 0.005b 3.667 ± 0.009b 29.20 ± 3.70a

LSD (𝑃 ≤ 0.05) 0.0061 0.0092 0.0121 4.82
ANNOVA 𝐹

(7,16)

124.121 125.941 659.041 22.294

(b)

S. number Parameters→
Treatments↓

Chlorophyll content (mg g−1 FM) Number of nodules (per plant)
Chlorophyll a Chlorophyll b Total chlorophyll

(1) Control 0.957 ± 0.003g 0.292 ± 0.006h 1.256 ± 0.014h 03.8 ± 2.863e

(2) G 1.963 ± 0.004c 0.753 ± 0.005c 2.716 ± 0.010d 15.0 ± 4.123cd

(3) A 1.475 ± 0.008e 0.575 ± 0.006e 2.050 ± 0.013f 12.0 ± 2.540d

(4) T 1.082 ± 0.004f 0.429 ± 0.006g 1.511 ± 0.003g 06.8 ± 2.387e

(5) GA 2.286 ± 0.004b 0.609 ± 0.006d 2.896 ± 0.002c 17.8 ± 2.387bc

(6) GT 2.552 ± 0.137a 0.895 ± 0.035b 3.449 ± 0.101b 21.2 ± 3.033ab

(7) AT 1.634 ± 0.004d 0.497 ± 0.004f 2.131 ± 0.008e 16.2 ± 2.387c

(8) GAT 2.559 ± 0.152a 0.987 ± 0.036a 3.546 ± 0.116a 24.8 ± 2.387a

LSD (𝑃 ≤ 0.05) 0.0938 0.0243 0.0713 3.6352
ANNOVA 𝐹

(7,16)

372.350 779.971 1.173 30.924

G: Glomus mosseae; A: Acaulospora laevis; T: Trichoderma viride; ±: each value is a mean of five replicates; FW: fresh weight; FM: fresh matter; ±: standard
deviation; AM: arbuscular mycorrhizae; values in columns followed by same letter are not significantly different (𝑃 ≤ 0.05), least significant difference test.

dual combination of G. mosseae + T. viride increased protein
content in leaves. Among the different dual inoculation
treatments, the combination G + T performed best for all
the parameters studied. Among the different treatments used,
Trichoderma was found to be least effective (Tables 1(b) and
2(b)). The combined effect of the bioinoculants resulted in
highest mycorrhization in the plants than single strain. G.
mosseae alone or in combination with T. viride proved to be
a compatible strain for growth enhancement of pulse legume
as compared to A. laevis.

4. Discussion

The ability of AMF to improve growth of plants by increasing
nutrient uptake and water absorption makes them especially
important for sustainable farming systems. In the present
study, a positive interaction was observed between the AM
fungi andT. viride for growth improvement because of stimu-
latory role of the latter inmycorrhization.Our results confirm
the findings of Shuab et al. [25] and Bagheri et al. [26],

who also observed an improvement in growth of the plants
treated with microbes. High concentration of photosynthetic
pigments in the leaves of mycorrhizal plants is attributable to
increased uptake of magnesium and phosphorus, increased
transpiration, stomatal conductance, and carbon assimilation
[27, 28]. High concentration of photosynthetic pigments
results from higher nutritional uptake by plants and thus
increased energy [29]. Another reason could beAMmediated
increase in number and size of chloroplasts as reported
by Arumugam et al. [28] and Krishna and Bagyaraj [30].
Mycorrhizal infection increases nitrogen and phosphorus
content in the plants [6, 31] which contributes to increased
protein synthesis. The higher shoot protein content observed
in AMF treated plants may be due to stimulation of protein
synthesis in host after infection [32]. Similar observations
have beenmade byMathur and Vyas [33], Sandhya et al. [34],
and Lenin et al. [35]. The plants treated with AM fungi had
higher nodulation than non-AM plants. It may be due to the
ability of AMF to supply adequate amount of P required for
nitrogen fixation by Rhizobia. Role of AM fungi in improving
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Table 2: (a) Interactive effect of AM fungi and T. viride on protein content, leaf area, and mycorrhization in Phaseolus mungo var. UH-1 after
120 days of inoculation. (b) Interactive effect of AM fungi and T. viride on protein content, leaf area, and mycorrhization of Phaseolus mungo
var. IPU-94-1 after 120 days of inoculation.

(a)

S. number Parameters→
Treatments↓ Protein content (mg g−1 FW) Leaf area (cm2) AM spore number/10 g of soil AM root colonization (%)

(1) C 0.221 ± 0.017f 07.52 ± 1.733h 07.0 ± 2.23f 00.6 ± 0.29g

(2) G 0.461 ± 0.017c 25.55 ± 2.037d 87.0 ± 3.16b 74.6 ± 4.15c

(3) A 0.382 ± 0.019e 18.65 ± 2.095f 67.6 ± 3.64d 55.6 ± 4.39e

(4) T 0.359 ± 0.022e 14.50 ± 1.818g 57.0 ± 3.16e 42.6 ± 3.36f

(5) GA 0.475 ± 0.019c 29.27 ± 2.104c 86.2 ± 3.34b 80.4 ± 4.92b

(6) GT 0.584 ± 0.028a 35.27 ± 2.182b 90.2 ± 4.43ab 84.0 ± 4.52ab

(7) AT 0.422 ± 0.018d 22.38 ± 1.863e 74.6 ± 3.64c 64.8 ± 3.70d

(8) GAT 0.519 ± 0.020b 40.24 ± 2.231a 94.8 ± 3.49a 89.4 ± 3.84a

LSD (𝑃 ≤ 0.05) 0.0358 3.5949 6.03635 5.2888
ANNOVA 𝐹

(7,16)

89.472 102.206 172.752 149.816

(b)

S. number Parameters→
Treatments↓ Protein content (mg g−1 FW) Leaf area (cm2) AM spore number/10 g of soil AM root colonization (%)

(1) C 0.187 ± 0.003h 05.88 ± 1.891g 00.00 ± 0.00g 00.00 ± 0.00f

(2) G 0.435 ± 0.003d 35.50 ± 2.266a 81.40 ± 4.92c 72.40 ± 3.64b

(3) A 0.365 ± 0.003f 15.22 ± 1.983e 57.80 ± 3.96e 45.80 ± 3.70d

(4) T 0.360 ± 0.003g 10.60 ± 1.617f 49.20 ± 3.49f 30.80 ± 5.31e

(5) GA 0.456 ± 0.002c 21.04 ± 1.939d 88.60 ± 4.15b 77.00 ± 3.67ab

(6) GT 0.506 ± 0.002a 25.90 ± 2.003c 92.00 ± 3.80b 78.00 ± 5.91a

(7) AT 0.402 ± 0.002e 19.24 ± 1.553d 66.20 ± 4.20d 58.60 ± 3.64c

(8) GAT 0.485 ± 0.002b 30.27 ± 2.248b 96.80 ± 2.16a 82.00 ± 3.53a

LSD (𝑃 ≤ 0.05) 0.0037 2.5158 4.698 5.183
ANNOVA 𝐹

(7,16)

6.155 129.458 380.026 253.739

G: Glomus mosseae; A: Acaulospora laevis; T: Trichoderma viride; ±: each value is a mean of five replicates; FW: fresh weight; FM: fresh matter; ±: standard
deviation; AM: arbuscular mycorrhizae; values in columns followed by same letter are not significantly different (𝑃 ≤ 0.05), least significant difference test.

nodulation has been reviewed by Azcón-Aguilar and Barea
[36]. Inoculation with biofertilizers caused leaf enlargement
and improved total plant morphology. Our results are in
agreement with the findings of Amerian and Stewart [37] and
Lenin et al. [35].

5. Conclusion

The use of microbes improved physiological and morpho-
logical status of the plants; thus they could be used to
economically replace the expensive chemical fertilizers. A
combination ofG.mosseae,A. laevis, andT. viride can be used
for sustainable growth improvement of P. mungo. However,
the field trails for testing the efficacy of bioinoculants are still
to be performed so as to understand the plant establishment
and development under these conditions. Results indicate
variation in growth of the two cultivars with different treat-
ments of bioinoculants. Our work allowed the selection of P.
mungo L. cultivar UH-1 as highly mycorrhizal responsive as
compared to IPU-94-1.

Competing Interests

The authors declare that they have no competing interests.

Acknowledgments

The authors are thankful to Kurukshetra University, Kuruk-
shetra, for providing laboratory and infrastructural facilities
to carry out the research work.

References

[1] L. M. Jeswani and B. Baldev,Advances in Pulse Production Tech-
nology, Publication and Information Division, Indian Council
of Agricultural Research, New Delhi, India, 1990.

[2] N. Rattanawongsa, “The 19th International mungbean nursery
trial,” ARC-AVRDC Training Report, 1993.

[3] G. Sarwar, M. S. Sadiq, M. Saleem, and G. Abbas, “Selection
criteria in F3 and F4 population of mungbean (Vigna radiata
(L.)Wilczek),” Pakistan Journal of Botany, vol. 36, no. 2, pp. 297–
310, 2004.



International Journal of Agronomy 5

[4] C. Gutjahr and U. Paszkowski, “Multiple control levels of
root system remodeling in arbuscular mycorrhizal symbiosis,”
Frontiers in Plant Science, vol. 4, article 204, 2013.

[5] Y.-N. Zou, A. K. Srivastava, Q.-D.Ni, andQ.-S.Wu, “Disruption
of mycorrhizal extraradical mycelium and changes in leaf water
status and soil aggregate stability in rootbox-grown trifoliate
orange,” Frontiers in Microbiology, vol. 6, article 203, 2015.

[6] C. Azcón-Aguilar and J. M. Barea, “Nutrient cycling in the
mycorrhizosphere,” Journal of Soil Science and Plant Nutrition,
vol. 25, no. 2, pp. 372–396, 2015.

[7] M. G. A. Van der Heijden, F. M. Martin, M.-A. Selosse, and I.
R. Sanders, “Mycorrhizal ecology and evolution: the past, the
present, and the future,” New Phytologist, vol. 205, no. 4, pp.
1406–1423, 2015.

[8] M. M. Hassan and R. A. Abakeer, “Effects of arbuscular
mycorrhizal fungi and bacterial strains onOrobranchae crenata
Frosk on Faba bean,”Universal Journal of Applied Science, vol. 1,
no. 1, pp. 27–32, 2013.

[9] F. Ndoye, A. Kane, G. Diedhiou et al., “Effects of dual inocula-
tion with arbuscular mycorrhizal fungi and rhizobia on Acacia
senegal (L.)Willd. seedling growth and soil enzyme activities in
Senegal,” International Journal of Biosciences, vol. 6, no. 2, pp.
36–48, 2015.

[10] B. Lugtenberg, “Life of microbes in the rhizosphere,” in Princi-
ples of Plant-Microbe Interactions, B. Lugtenberg, Ed., pp. 7–15,
Springer, Berlin, Germany, 2015.

[11] A. Nega, “Review on concepts in biological control of plant
pathogens,” Journal of Biology, Agriculture and Healthcare, vol.
4, pp. 27–33, 2014.

[12] A. Mart́ınez-Medina, J. A. Pascual, E. Lloret, and A. Roldán,
“Interactions between arbuscularmycorrhizal fungi andTricho-
derma harzianum and their effects on Fusarium wilt in melon
plants grown in seedling nurseries,” Journal of the Science of
Food and Agriculture, vol. 89, no. 11, pp. 1843–1850, 2009.

[13] J. A. Menge and L. W. Timmer, “Procedure for inoculation of
plants with VAM in the laboratory, greenhouse and field,” in
Methods and Principles of Mycorrhizal Research, N.C. Schenck,
Ed., pp. 59–67, American Phytopathology Society, St. Paul,
Minn, USA, 1982.

[14] N. B. Mukhopadhyaya, A. Rahmbhat, and G. J. Patel, “Tricho-
derma harzianum—a potential biocontrol agent for tobacco
damping off,” Nicotine and Tobacco Research, vol. 12, pp. 26–35,
1986.

[15] R. W. Weaver and L. R. Fredrick, “Rhizobium. Methods of soil
analysis, part 2,” in Chemical and Microbiological Properties,
AgronomyMonograph No. 9, pp. 1043–1070, American Society
for Agronomy, Madison, Wis, USA, 2nd edition, 1982.

[16] D. I. Arnon, “Copper enzymes in isolated chloroplasts. Polyphe-
noloxidase in Beta vulgaris,” Plant Physiology, vol. 24, no. 1, pp.
1–15, 1949.

[17] M. M. Bradford, “A rapid and sensitive method for the quanti-
tation of microgram quantities of protein utilizing the principle
of protein-dye binding,”Analytical Biochemistry, vol. 72, no. 1-2,
pp. 248–254, 1976.

[18] J. Gerdemann and T. H. Nicolson, “Spores of mycorrhizal Endo-
gone species extracted from soil by wet sieving and decanting,”
Transactions of the British Mycological Society, vol. 46, no. 2, pp.
235–244, 1963.

[19] C. Walker, “Taxonomic concepts in the Endogonaceae: spore
wall characteristics in species descriptions,”Mycotaxon, vol. 18,
pp. 443–455, 1983.

[20] N. C. Schenck and Y. Perez, Manual for the Identification
of VA Mycorrhizal VAM Fungi, University of Florida Press,
Gainesville, Fla, USA, 1990.

[21] J. B. Morton and G. L. Benny, “Revised classification of arbus-
cular Mycorrhizal fungi (Zygomycetes): a new order, Glomales,
two new suborders, Glomineae and Gigasporineae, with an
remendation of Glomaceae,” Mycotaxon, vol. 37, pp. 471–491,
1990.

[22] K. G. Mukerji, “Taxonomy of endomycorrhizal fungi,” in
Advances in Botany, K. G. Mukerji, B. Mathur, B. P. Chamola,
and P. Chitralekha, Eds., pp. 211–221, APH Pubishing Company,
New Delhi, India, 1996.

[23] A. Adholeya and A. Gaur, “Estimation of VAM fungal spores in
soil,”Mycorrhiza News, vol. 6, no. 1, pp. 10–11, 1994.

[24] J. M. Phillips and D. S. Hayman, “Improved procedures for
clearing roots and staining parasitic and VAM fungi for rapid
assessment of infection,” Transactions of British Mycological
Society, vol. 55, no. 1, pp. 158–161, 1970.

[25] R. Shuab, R. Lone, N. Jayanti, V. Sharma, S. Imtiyaz, and K.
K. Koul, “Benefits of inoculation of arbuscular mycorrhizal
fungi on growth and development of onion (Allium cepa) plant,”
American-Eurasian Journal of Agriculture & Environmental
Sciences, vol. 14, no. 6, pp. 527–535, 2014.

[26] S. Bagheri, S.Davazdahemami, and J.M.Moghadam, “Variation
in growth characteristics, nutrient uptake, and essential oil
content in three mycorrhizal genotypes of Mentha spicata L.,”
International Journal of Scientific Research in Knowledge, vol. 3,
no. 3, pp. 67–76, 2015.

[27] M. Sheng, M. Tang, H. Chen, B. Yang, F. Zhang, and Y. Huang,
“Influence of arbuscular mycorrhizae on photosynthesis and
water status of maize plants under salt stress,” Mycorrhiza, vol.
18, no. 6-7, pp. 287–296, 2008.

[28] R. Arumugam, S. Rajasekaran, and S. Nagarajan, “Response of
Arbuscular mycorrhizal fungi and Rhizobium inoculation on
growth and chlorophyll content of Vigna unguiculata (L) Walp
Var. Pusa 151,” Journal of Applied Sciences and Environmental
Management, vol. 14, no. 4, pp. 113–115, 2011.

[29] M. Baslam, R. Esteban, J. I. Garćıa-Plazaola, andN.Goicoechea,
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