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Root parameters and soil microflora as influenced by vesicular
arbuscular mycorrhiza (VAM) in onion (Allium cepa) under
irrigated ecosystem of northern dry zone of Karnataka

H D.A. PRAVEENKUMAR* AND N. K. HEGDE
University of Horticultural Sciences, BAGALKOT (KARNATAKA) INDIA

ARITCLE INFO ABSTRACT

Received : 03.06.2017 An experiment was carried out at Kittur Rani Channamma College of Horticulture,
/R\E‘C"eset‘id ;i'gg-ggi; Arabhavi, (UHS, Bagalkot) under irrigated ecosystem of Northern dry zone of Karnataka
P T during Kharif 2012 and Kharif 2013 to find out the effect of vesicular arbuscular
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INTRODUCTION characterigtically form mycorrhizae. VAM offersanovel

opportunity to transplanted horticultural crops as a
biofertilizer, biocontrol agent, growth promoter and
ultimately increase in yield by two to many folds
(Helgason and Fitter, 2009). Onion roots from organic
fieldshad higher fractiona colonization levelsthan those
from conventional fields. Onion yieldsin conventional
farming were positively correlated with microbial
colonization level (Galvan et al., 2009). Onion being
shallow rooted bulb cropishighly responsivetoirrigation,
soil physical conditions and nutrient applications. The
present investigation wasthus, an attempt made to study

Onion (Allium cepa L.) is one of the important
commercial bulbous crop cultivated extensively inIndia
and it belongstothefamily Alliaceae. Intheworld, onion
iscultivated in 175 countriesin 6.7 million acreswith an
annual production of 47.5 billion tonnes. Leading onion
producing countries are China, India, US, Turkey and
Pakistan (Anonymous, 2012).

Vesicular Arbuscular mycorrhiza (VAM) fungi are
highly evolved and symbiotically associated with plant
roots. It is estimated that 95 per cent of plant species
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the effect of combined use of VA mycorrhizal fungi with
biofertilizerson root parameters of onion.

MATERIALANDMETHODS

The field experiment was carried out at the
KRCCH, Arabhavi, UHS, Bagalkot, Karnataka during
Kharif 2012 and Kharif 2013. The details of the
materials used and the techniques adopted during the
investigation are presented here under. Thetrial waslaid
out in a Randomized Block Design with thirteen
treatmentsreplicated thrice. Soil of the experimental field
wasblack soil with pH (8.3), electrical conductivity (0.41
dSm?).

Culture of VAM fungi (Gigaspora gigantia) was
obtained from Department of Agricultural Microbiology,
K.R.C.C.H Arabhavi. The inoculum used consisted of
sand and soil in 1;1 proportion and root segments of maize
comprising of hyphae, vesicles, arbusclues and
chlamydospores of VAM fungus Gigaspora gigantia.
Theinoculation of VAM fungusto onion wasdoneduring
sowing at the rate of one kg per square metre of nursery
bed. For biofertilizer treatments, roots of 30 days old

cm), number of roots, root volume and fresh root weight

gigantia) at the time of transplanting

seedlings were dipped in a slurry of Azospirillum
brasilense, Azotobacter chroococcum and phosphorus
solubilizing bacteriafor half an hour beforetransplanting.
Thetreatmentsare (1.RDF, 2.T,+VAM, 3.FYM (30tha
+VAM, 4.T + Azospirillum brasilense, 5.T +
Azotobacter chroococcum, 6.T + Azospirillum
brasilense + Azotobacter chroococcum, 7. T, +
Trichoderma harzianum, 8. T +PSB (Pseudomonas
striata), 9. T,+ PSB + VAM, 10.T + Azospirillum
brasilense + Azotobacter chroococcum + VAM+ PSB
+ T. harzianum, 11. FYM (30 t ha?) + Azospirillum
brasilense + Azotobacter chroococcum + VAM + PSB
+ T. harzianum).

RESULTSAND DISCUSSION

Root length, number of roots, root volume and fresh
root weight recorded due to the effect of bio-inoculants
(VAM) and biofertilizers showed significant differences
during both the years of experimentation aswell asin
pooled data. The treatment T, ( T,+ Azospirillum
brasilense + Azotobacter chroococcum + VAM+ PSB
+ T. harZianum) recorded significantly higher root length

in onion seedlings asinfluenced by VAM (Gigaspora

Per cent root Root length No. of roots Root volume Fresh root weight
Treatments colonization 2012 2013 "% 5015 pg13 PO og5 oz Podled ogn 53 Pooled
mean mean mean mean
T, 7.97 814 868 841 2875 2928 2902 043 052 048 038 043 041
T, 88.90 1221 1309 1265 3561 3772 3667 171 19 18 069 077 073
Ts 84.98 1147 1224 1186 3408 3674 3541 134 146 140 065 071 068
T, 85.69 961 1023 9.92 3051 3136 3094 072 083 078 042 048 045
Ts 79.89 994 1068 1031 3119 3301 3210 081 08 084 047 052 050
Te 83.67 1074 1194 1134 3277 3447 3362 116 129 123 054 06 057
T 81.56 1023 11.02 1063 3184 3358 3271 092 106 099 051 056 054
Ts 87.15 11.02 1167 1135 3489 3624 3557 207 263 235 058 063 061
To 87.69 1304 1425 1365 3641 3814 3728 254 273 264 072 079 076
Tio 93.69 1854 1924 1889 4123 4637 4380 447 499 473 096 104 1.00
Tn 91.12 1531 1662 1597 3811 4033 3922 278 304 291 078 082 080
SE+ 0.36 0402 0516 0437 0213 0411 0325 0028 0039 0022 0017 0053 0.036
C.D. (P=0.01) 1.06 1185 1522 1289 0628 1212 0958 0082 0115 0064 0050 0.156 0.106
CV.(%) 2.81 367 322 447 296 412 434 311 304 358 383 266 207
Treatment details:
T:- RDF (125: 50: 125 kg NPK ha’+ FYM 30t ha) To- T1+ VAM

T FYM (30t ha') + VAM

Ts- T1 + Azotobacter chroococcum
T~ Ty + Trichoderma harzianum
To- T1+ PSB + VAM

T4 Tq + Azospirillum brasilense
Te- T1 + Azospirillum brasilense + Azotobacter chroococcum
Te- T1 + PSB (Pseudomonas striata)

Tio- T1 + Azospirillum brasilense + Azotobacter chroococcum + VAM+ PSB + T. harzianum
Tu- FYM (30t ha') + Azospirillum brasilense + Azotobacter chroococcum + VAM + PSB + T. harzianum
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VAM fungi have been shown to
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improve productivity in soils of low fertility and were
particularly important for increasing the uptake of less
mobile and immobile nutrients, such as P, Zn and Cu.
VAM fungi inoculated host plants exhibited high
photosynthetic rates. Sincelargeareaunder onionin other
parts of India, extensive research works are required to
create adatabase of mycorrhizal species colonizingthese
vegetable crops and to determine their efficiency in
promoting growth and increasing the yield and other
nutritional values.
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