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ABSTRACT

Maize is an important cereal crop of India, star@fsin area and production after rice and wheat. Cunttg, it is
cultivated over an area of 8.49 m ha with a produciof 21.28 million tonnes. Maize is one of thesmmportant
cereal crops in the world agriculture economy bathfood for man and feed for animals. It is a miacrop,
having high yield potential, wider adaptability afitdis grown throughout the world. Maize is calléQueen of
Cereals” because of its productive potential congaato any other cereal crop. In this present studdyr AM
Fungal spores isolated from five different locatom Cuddalore. The isolated fungal spores are Gism
fasciculatum, Glomus mossae, Gigaspora margaritd Agaulospora laevis. Among the fungal sporesciefft
strain selected from Phoaphatase activity, Glomagciculatum used for growth of Zea mays by produbed
acid phosphatase activity (24.8@/ 24 h. 10 @' of root) and alkaline phosphatase activity (23,09 24 h. 10 ¢
of root) on 90 DAS.
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INTRODUCTION

Maize ¢ea maysL.) is commonly cultivated in temperate regionseweh prolonged periods of suboptimal
temperature and short-term cold spells often odaurspring during the crucial stages of early veteta
development.Maize is grown in almost all the state#ndia. The crop occupies an area of 6.11 nmillfectares
with a production of 9.12 million tonnes during theriod of 2012 - 2013 in India. In Tamil Nadujstcultivated
over an area of 29,300 hectares with a productfo#6¢b00 tonnes during the period of 2012 - 2013i2d grain
contains about 10% protein, 4% oil, 70% carbohyda23% crude fibre, 10.4% albuminoides, 1.4% Astmaize
grain has significant quantities of vitamin - Acaiinic acid, Riboflavin and vitamin - E. Maize pras utilized in
many ways like other grain crops. Over 85% of maimauced in the country is consumed as human [tbo?i, 3].

Arbuscular mycorrhizal (AM) fungi are worldwide dibuted soil fungi, forming symbiosis with mostapt
families. Their importance in natural and semi ratiecosystems is commonly accepted and materiblne
improved plant productivity and diversity as wedliacreased plant resistance against biotic aratiatsitresses [4].
Arbuscular Mycorrhiza (AM) fungi are highly benaéit mycorrhizae which are found in association wétrery
taxonomic group of plants and the list of speciesinfected is probably far shorter than the indeicbnes. These
fungal associations are beneficial to crop plamtsmiany ways, including enhancing the nutrient anliity
especially phosphorus, enhancing water uptakegcinduesistant against diseases and increasingehg[5].

30
Scholars Research Library



G. Usharaniet al Cent. Euro. J. Exp. Bio., 2014, 3 (2):30-35

MATERIALS AND METHODS

2.1. Details of Locations
The survey was conducted at five different locagiam coastal areas of Cuddalore district in Tamaldl, India
comprising, Killai, Pudhuchattiram, Kaayalpattun®garpettai and Poondiyankuppam.

2.2. AM fungal colonization in Maize roots

The percentage mycorrhizal colonization of the somas determined by the method of Phillips and Hayii].
The roots were washed gently in tap water. The a@sbhots were cut into one cm length and then irsetein 10
per cent KOH solution for clearing the host cyt@pteand nuclei for stain penetration. Then, it wateeaved at 15
Ibs/sq. inch pressure for about 20 min. Then, tee bits were taken out and washed with tap wateabout three
times or until no brown colour appeared in theethsvater. The roots were acidified with two pertdgydrochloric
acid for proper staining. The acid was poured offl #oot bits were stained with 0.05 per cent trypbaue in
lactophenol solution and boiled for 10 min. Thesetrbits were examined under compound microscopmt R
segments in each replication were used to deterAlihéungal colonization per cent.

o Number of root bits with infection
Per cent root colonization = - - X 100
Total number of root bits examined

2.3. SURVEY FOR THE OCCURRENCE OF AM FUNGAL SPORES

AM fungal spore population in the maize rhizosphsod samples were estimated by wet sieving andtaty
method of Gerdemann and Nicolson [7]. One hundneingof rhizosphere soil sample was taken and mixed
thoroughly in one litre of tap water and alloweds&dtle down the heavier particles for few secoiitie suspension
was decanted through a coarse soil - sieve (500 uf sieve) to remove large pieces of organic matiee. liquid
which passed through the sieve was collected seghar@nd stirred to resuspend all particles. Thepension was
decanted through a sieve fine enough to retaimatbspores (38 - 250m sieve). The material retained on the sieve
was washed with a stream of water to ensure thablbidal materials were passed through the sidve small
amount of remaining debris were transferred toal®lv layer of water in a petridish and examinedema Stereo
zoom microscope. The spore numbers from eachawipke were counted and expressed per 100 g of soil.

2.4. Characterization of AM fungal spores

The AM fungal spores obtained from wet sieving dedanting method were cleaned from soil particiesurrose
density gradient centrifugation method and washigd distilled water [8] and the number of sporessent in each
soil was counted with Stereo zoom microscope (450X)ing counting, identical spores were separétéal groups,

mounted and identified. Based on the taxonomic &éyGerdemann and Trappe [9], the sporesGdbmus

fasciculatum, Glomus mosseae, Gigaspora margariAcaulospora laevisvere identified.

2.5. Screening for Phosphatase activity of maize ots
The phosphatase activity was measured in maize esotlescribed by Morton [10].

2.5.1. Enzyme extract

About 10 g of root samples from each treatment vgeoaind thoroughly with acid washed sand in a et
pestle and mortar in grinding medium containingnd®f 0.2 M acetate buffer (pH 4.5) for acid phoatatse or 0.2
M borate buffer (pH 8.5) for alkaline phosphataséivity. The homogenate was passed through fouerkapf
cheese cloth and the filtrate was centrifuged &03(pm for five min and the supernatants were @Eednzyme
source.

2.5.2. Estimation of acid phosphatase

About 1.0 g of p-nitrophenyl phosphate was dissblivmel00 ml distilled water as substrate. One ndufstrate was
pipetted out into a test tube and two ml of enzwxigact and five ml of 0.2 M acetate buffer (pH)4nere added.
This was incubated for 24 hrs and one drop of X@pet Trichloro acetic acid (TCA) was added ancdtiifged at
5000 rpm. From this one ml of clear supernatant taéien in a test tube added with, one ml of foliocalteau
reagent and 2 ml of 20 per cent sodium carbonatdebailed for one minute (at 100°C). Then the tedietwas
cooled and the volume was made upto 10 ml withillddt water. The colour intensity was read in UV
spectrophotometer (Elico, India) at 725 nm (retefjl Standard curve using P-nitrophenol was dram using
this, the activity was estimated.

2.5.3. Estimation of alkaline phosphatase
Alkaline phosphatase activity was measured by adgphe procedure described for acid phosphataseffigcing
borate buffer (0.2 M; pH 8.5) instead of acetatffdsu
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2.6. Effect ofGlomus fasciculatum on the growth of Maize (CO-1)

The pot culture experiment was conducted to sth@yeffect ofGlomus fasciculaturon the growth and yield of
Maize var CO-1. The study was conducted at Departroé Microbiology, Annamalai University, Annamalai
Nagar. The soil used in the pot culture experimgas clay loamy in nature. The experiment was aedng
Randomized Block Design (RBD) with three replicatio For sowing in inoculated pots, blackgram sesedse
soaked with trehalose at 15 mM, polyvinyl pyroliido (PVP) at 2% and glycerol for 30 min in different
formulations (20 ml/kg of seeds), (Spacing, 15crhOem: 3 seedlings/hill and 12 seedlings/pot). Glipd was
done after 10 DAS. The crop was given hand weeding0" DAS and well protected against pests and disedses.
water level of 5cm depth was maintained throughctiop period. Five representative samples of philg in each
pot were pegmarked for periodical observation.

2.7. Treatment schedule
Design-RBD Replications-3
T,— Uninoculated control
T,—100% RDF
T3— 25% RDF 4Glomus fasciculatum
T,— 50% RDF +Glomus fasciculatum
Ts5 - 100% RDF 4Glomus fasciculatum
(The growth and yield parameters will be analyziéer darvesting)

2.8. Biometric observations

2.8.1. Plant height

Plant height was measured from the ground levéhéctip of the primary branches were recorded oD3S, 60
DAS and at harvest. The mean value was workedralieapressed in cm.

2.8.2. Dry matter production

Randomly, five plants from each plot were uproadsdiestructive sampling and the roots were wadi@moughly
at 30 DAS, 60 DAS and at harvest. The plants waitally sun-dried followed by oven drying at 80°62€ for 72
hours till a constant weight was attained. The Weaf over dried plant samples was recorded andlthenatter
production (DMP) was computed to kg'ha

2.8.3. Number of grains per cob
Grain number per cob was obtained by manual cogintinmber of grains after separation of grains fowin.

2.8.4. Number of grains per row
The number of grains per row was counted by mayuwllrandomly selected three rows per cob. Themagee
number of grains of selected row was taken as nuofhgrains per row.

RESULTS AND DISCUSSION

The results of root colonization percentage and falbal spore population obtained are presentedaiiel- 1. The
maize root colonization per cent and AM fungal gppopulation were in the range from 29.50 % to 32@and
49.00 to 98.00 respectively. The sample collectesnf Pudhuchattiram recorded the highest root cedditn
percentage and spores (61.32% and 98.00). The sarofécted from Poondiyankuppam recorded the ezt
colonization percentage and spores (29.50 % andOX9The isolated spores were characterized aquprth
Gerdmen and Trappe [11] and the four AM fungal &®edz., Glomus fasciculatum, Glomus mossae, Gigaspora
margarita and Acaulospora laevisvere found to be present in all the soil typese Tharacteristics of Arbuscular
mycorrhizal fungal spores are given in Table — 2.

The AM fungal spore diversity was studied from the neaibizosphere soils. The spores of different sjgagiemus
fasciculatum, Glomus mosseae, Gigaspora margaitd Acaulospora laevisvere accounted separately (Fig-1).
Among the four isolateszlomus fasciculatunt68 per 100 g soil) recorded the highest AM fungal spore numbers
at PudhuchattiramThe AM fungi Acaulospora laevisrecorded the least AM fungal spore population at
Poondiyankuppam (5 per 100 spil).
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Table — 1: Distribution of AM fungi in Maize rhizosphere soils of Cuddalore District

AM fungal spores humbers

S. No. Location Root colonization (%) (100 g" of soil)
1 Kaayalpattu 42.43 78
2 Killai 52.64 79
3 Samiyarpettai 34.95 59
4 Pudhuchattiram 61.32 98
5 Poondiyankuppan 29.50 49

Table-2: Morphological Characterization of Arbuscular mycorrhizal fungal spores of maize rhizospheredils of Cuddalore district

S. Glomus Glomus ) . .
No Character fasciculatum mosseae Gigaspora margarita Acaulospora laevis
Size of spore 100 — 120n 120um 200 — 30Gim 400pum

Globose .

2. Spore shape hypogeous Globose Ectocarpic Globose
Colour of the Yellow to reddish Yellow to White when young and slightly  Outer wall — brown Inner
spore brown brown yellowish at maturity wall — Hyaline Ellipsoid

4. Sporocarp Present Present Absent Present
Thickness of
spore wall 4 — 14um 3 —4um > 2Qum 4 — 8um

6. Subtending Absent Cylindric Bulbous (30 - 5( Not observable
hyphae flared um)
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Fig-1: Distribution of different AM Fungal speciesin Rhizosphere soils of maize Isolated from coastabils of Cuddalore District

Phosphatase activity were considered as the pagesngt study the effectiveness of AM fungg., Glomus
fasciculatum, Glomus mosseae, Gigaspora marganiAcaulospora laevisvere estimated on 30 DAS, 60 DAS
and 90 DAS. Based on the results, the efficient iikgus was selected. The results were presentédhle - 3 and
Table - 4. The values in the Table — 3 and Tablerepresents the acid and alkaline phosphatasatadf maize
(PKM-1) rhizosphere soil samples was influencedfduyyr AM fungal speciewiz., Glomus fasciculatum, Glomus
mosseae, Gigaspora margarisdAcaulospora laevisThe results closely revealed that similar to radbnization
and spore numbers. Tik&omus fasciculatumecorded maximum acid phosphatase activity (24§@4 hrs 10 ¢

of root) and alkaline phosphatase activity (23.@@24 hrs 10 g of root) on 90 DAS. The minimum acid and
alkaline phosphatase activities (9.03 pg/24 hrg Tf root and 11.90 pg/ 24 hrs 10@f root) were recorded in
the Acaulospora laevigreatment.

The effect ofGlomus fasciculatunen improvement of growth parameters in Maize Qo(Zea mayd..) was
determined and the findings of the present researa$ given below. The effect Glomus fasciculatunon
plant height of Maize Co — Zéa mayd..) was measured in the present research. Thenaigms recorded on
plant height at harvest are presented in Table M&imum plant height was recorded during the hsinand
highest plant height (177.53 cm) was recorded m tieatment § (75% RDF +Glomus fasciculatujn The
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treatment 3 was on par with the treatmeng {Control - 100% RDF) (Plant height — 176.80 cmdwlest plant
height (166.31 cm) was observed in the treatme€ontrol).

Table — 3: Screening of AM fungi for their efficiercy to mobilize the phosphorus based on acid phosptase activity in the rhizosphere
soils of maize from Cuddalore district

Acid Phosphatase activity
AM Fungi (ug/ 24 hrs. 10 g* of root)
30 DAS | 60 DAS| 90DAS
Glomus fasciculatum 11.23 18.20 24.80
Glomus mosseae 7.25 10.15 19.00
Gigaspora margarita| 6.30 8.10 12.60
Acaulospora laevis 3.70 4.44 9.03
S.Ed 0.38 0.97 1.32
CD(p=0.05) 0.76 1.94 2.64

Table — 4: Screening of AM fungi for their efficiercy to mobilize the phosphorus based on Alkaline plephatase activity in the
rhizosphere soils of maize from Cuddalore district

Alkaline Phosphatase activity
AM Fungi (ug/ 24 hrs. 10 ¢* of root)

30DAS | 60DAS| 90 DAS
Glomus fasciculatum  12.58 19.85 23.00
Glomus mosseae 10.44 17.37 21.33
Gigaspora margarita|  8.73 12.75 17.30
Acaulospora laevis 4.20 8.30 11.90
S.Ed 0.69 0.99 1.33
CD(p=0.05) 1.38 1.98 2.66

Magsoodet al.[12] reported a significant increase in maize plagight by inoculation of different bacterial strsi
in combination withGlomus fasciculatunSimilar results that plant height increases v@tbmus fasciculaturand
Pseudomonas fluorescemgre reported by Ayulet al [13] reported that plant growth promoting rhizoteaia
might enhance plant height and productivity by bgsizing phytohormones, increasing the local aldig of
nutrients, facilitating the uptake of nutrientsthe plants decreasing heavy metal toxicity in tlas antagonizing
plant pathogens [14, 15].

The effect ofGlomus fasciculaturon Dry matter production was investigated. Theeoleions recorded at harvest
are presented in Table — 5. Maximum dry matter pctidn was recorded during the harvest and morendhtter
production (260.34 t Y was recorded in the treatmens (5% RDF +Glomus fasciculatuin The treatment J
was on par with the treatmens {100% RDF) (Dry matter production — 259.88 ttha_ess dry matter production
(196.23 t h#) was observed in the treatment {Control). Kumaret al (1998) [16] reported thaGlomus
fasciculatumalong with rock phosphate fertilization signifi¢ggrincreased dry matter yield of maize plants.

The effect ofGlomus fasciculaturon Number of grains per cob and Number of graarsrpw in Maize Co — 1Zea
maysL.) was tested and the results were presentealieT- 5. Maximum number of grains per cob (480&%)
number of grains per row (31.33) was noticed intthatment 7 (75% RDF +Glomus fasciculatujn The treatment
T, was on par with the treatment (L00% RDF) (Number of grains per cob - 480.05 daodhber of grains per row
- 30.93). Minimum Number of grains per cob (432.88 Number of grains per row (15.10) was obsemetie
treatment T (Control).

These results are in line with the findings of Kledral [17] reported significant effect of bacteria afll fungal
application applications on humber of cobs per fpldnmaret al [18] who reported significant increase in number
of plants per meter row length by inoculationAdfotobacterchroococcumThe results of the present research are
also in agreement with those of [19, 20, 21, 22 v&® reported that number of grains rows per aphin weight
per cob and 1000 grain weight was increased witliGgtion of fertilizers in combination with bioigalants.The
findings of Capunet al.[24] are almost similar to the present study whanfibthat biofertilizers increased the 1000
grain weight of sorghum and maize.

Table - 5: Effect of Glomus fasciculatum on the growth parameters of maize

Treatments Plant height (cm) | Dry matter production (tha') | Number of grains coB | Number of grains row?
T, - Control 166.31 196.23 432.80 15.10
T, - 100% RDF 176.80 259.88 480.05 30.93
T3 — 25% RDF +G. fasciculatum 170.23 205.75 449.47 20.15
T4 - 50% RDF +G. fasciculatum 173.56 231.56 468.00 25.95
Ts - 75% RDF +G. fasciculatum 177.53 260.34 480.67 31.33
34
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CONCLUSION

From this study we concluded that the AM Fungi pemimote the growth dfea maygMaize). The external hyphae
of AM fungi used for uptake and transport of nuttgeviz., nitrogen, phosphorus and potassium has been well
demonstrated. AM Fungi have great potential to aobathe nutrient uptake, particularly more effitien
phosphorus uptake and plant growth. It also prodoeeAlkaline Phosphatase and Acid phoasphataseltiilize

the Phosphorus in soil. This study revealed thatilghest phosphatase activity was recorded imppdication of

AM Fungal sporeGlomus fasciculatumvhich facilitated the growth ofZea mayd.. than other AM Fungal
spores.
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