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An experiment was carried out at Kittur Rani Channamma College of Horticulture,
Arabhavi, (UHS, Bagalkot) during Kharif 2012 and Kharif 2013 to find out the effect of
vesicular arbuscular mycorrhiza and bio-inoculants on purple blotch disease and cost
economicsin onion. Per cent diseaseindex for purple blotch differed significantly due
to bio-inoculants levels in both the years as well in pooled data. In the pooled data
significantly lower per cent disease index at 90 days after transplanting (21.61) was
recorded by the treatment T, followed by thetreatment T, and T, . Thetreatment T,
resulted significantly higher B:Cratio (2.75) inthe pooled data.
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northern dry zone of Karnataka. Internat. J. Plant Protec., 10(2) : 252-255, DOI : 10.15740/
HAS/IJPP/10.2/252-255.

INTRODUCTION

Sustainable agriculture centres its focus on
developing new comprehensive farming practices
including management of soil micro-organismsthat are
safeand environmentdly friendly fostering the deve opment
of multidisciplinary studies (Albrechtova et al., 2012).
Among soil micro-organisms, arbuscular mycorrhizal fungi
(AMF) areregarded asessential componentsof sustainable
soil-plant systems. Onion (Allium cepa L.) is one of the
important commercial bulbouscrop cultivated extensively
in India and it belongs to the family Alliaceae. In the
world, onioniscultivatedin 175 countriesin 6.7 million

acres with an annual production of 47.5 billion tonnes.
L eading onion producing countriesare China, India, US,
Turkey and Pakistan (Anonymous, 2012). Arbuscular
mycorrhizal (AM) fungi contribute greatly to crop
productivity and ecosystem sustainability in new plant
production strategies (Gianinazzi et al., 2010) and are
essential for the sustai nable management of agricultural
ecosystems (Jeffries et al., 2003; Smith and Read, 2008
and Barrios, 2007).

MATERIAL ANDMETHODS
The field experiment was carried out at the
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KRCCH, Arabhavi, UHS, Bagalkot, Karnataka during
Kharif 2012 and Kharif 2013. Thedetailsof thematerials
used and the techniques adopted during theinvestigation
are presented here under. The trial was laid out in a
Randomized Block Design with thirteen treatments
replicated thrice. Soil of the experimental field wasblack
soil with pH (8.3), electrical conductivity (0.41 dSm'?).
Theinoculation of VAM fungusto onion wasdoneduring
sowing at therate of one kg per square metre of nursery
bed. For biofertilizer treatments, roots of 30 days old
seedlings were dipped in a slurry of Azospirillum
brasilense, Azotobacter chroococcum and phosphorus
solubilizing bacteriafor half an hour before transplanting.

Scoring for theintensity of incidence of Alternaria
porri leaf spot was done at 90 DAT, before taking of
plant protection. The scoring was done adopting O to 5
scales. 0 = Leaves free from infection, 1 = Upto 5 per
cent leaf area affected, 2 = 6 to 20 per cent leaf area
affected, 3=21to 40 per cent leaf area affected, 4 =41
to 70 per cent leaf area affected, 5 = 71 per cent and
above |eaf area affected. Prevailing market price of the
inputs and produce during April-2014 were considered
for working out the cost of cultivation. The net return
was calculated by deducting cost of cultivation from

Table 1: Daystaken for

gross return. The treatments are (1.RDF, 2.T +VAM,
3.FYM (30 tha') +VAM, 4.T + Azospirillum
brasilense, 5.T, + Azotobacter chroococcum, 6.T +
Azospirillum brasilense+Azotobacter chroococcum,
7. T, + Trichoderma harzianum, 8. T + PSB
(Pseudomonas dtriata), 9. T.+ PSB + VAM, 10.T +
Azospirillum brasilense + Azotobacter chroococcum
+ VAM + PSB + T. harzianum, 11. FYM (30t ha?) +
Azospirillum brasilense + Azotobacter chroococcum
+VAM + PSB + T. harzianum).

RESULTSAND DISCUSSION

The datawhich showed non-significant differences
in pooled aswell asin 2012 and 2013 on days taken for
germination and per cent germination due to bio-
inoculantstreatments are presentedin Table 1. Themean
number of days taken for germination were 5.56 in the
pooled data and it ranged between 5.05 (T,,) and 6.10
(T).

' Per cent disease index for purple blotch differed
significantly dueto bio-inoculantslevel sin both theyears
aswell in pooled data. In the pooled data significantly
lesser per cent diseaseindex at 90 DAT (21.61) recorded

the application of VAM and bio-inoculantsin onion

Trentments Days taken for germi natlijc;n _ Germination pa’cmtla:;eled P:(r) Z?ygifﬁ;;)?;és%:ded

2012 2013 mgan 2012 2013 mgan 2012 2013 o
T 6.12 6.08 6.10 9002  90.72 90.37 43.66 42.20 42.93
T 5.12 5.08 5.10 9317 9332 93.25 30.61 28.86 29.74
s 5.10 5.06 5.08 9294  93.09 93.02 34.74 33.03 33.85
T, 6.03 5.99 6.01 9077 90.92 90.85 38.54 37.75 38.15
Ts 6.03 5.99 6.01 9068  90.83 90.76 37.58 37.35 37.47
To 5.94 5.90 5.92 0148  91.63 91.56 3175 3053 3114
T 5.78 5.74 5.76 0282 9297 92.90 36.39 36.07 36.23
Te 5.94 5.90 5.92 0187 9202 91.95 33.64 32.49 33.07
To 5.12 5.08 5.10 9326 9341 93.34 30.25 2853 29.39
Tio 5.07 5.03 5.05 9343 9358 9351 23.99 19.22 21.61
Tu 511 5.07 5.09 9334 9349 93.42 25.8 23.41 24.61
SE+ 0.12 0.19 0.15 0.24 0.39 0.28 0.94 1.24 1.06
C.D. (P=0.05) NS NS NS NS NS NS 277 3.65 3.12
CV.(%) 911 7.04 8.05 1172 1001 10.86 14.09 11.02 1017

Treatment details: To- RDF (125: 50: 125 kg NPK ha’+ FYM 30tha?), T Ti+ VAM,
T4 T1+ Azospirillumbrasilense, Ts- Ty + Azotobacter chroococcum,
T+ Ty + Trichoderma harzianum, Tsg- T, + PSB (Pseudomonas striata),

Ts- FYM (30t ha') + VAM,
Te- T1 + Azospirillum brasilense + Azotobacter chroococcum,
Te- T+ PSB + VAM,

Tio- T1 + Azospirillum brasilense + Azotobacter chroococcum + VAM+ PSB + T. harzianum,
Tu- FYM (30t ha) + Azospirillum brasilense + Azotobacter chroococcum + VAM + PSB + T. harzanum  NS= Non-significant

Internat. J. Plant Protec., 10(2) Oct., 2017 : 252-255
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE



EFFECT OF VESICULAR ARBUSCULAR MY CORRHIZA (VAM) ON PURPLE BLOTCH & COST ECONOMICS OF ONION

Treaments cCr GR = NR __BC _CC GR = NR __BC _ CC* g;o = BT
T: 64150 132900 68750 207 64150 140220 76070 219 64150 136560 72410 213
T, 65250 138960 73710 213 65250 145380 80130 223 65250 142200 76950 2.8
T, 61950 128880 66930 208 61950 133440 71490 215 61950 131160 69210 212
T4 64430 144900 80470 225 64430 145920 81490 226 64430 145440 81010 226
Ts 64430 144360 79930 224 64430 153360 88930 238 64430 148860 84430 231
Te 64610 163500 98890 253 64610 151140 86530 234 64610 157320 92710 243
T, 64750 146640 81890 226 64750 153660 88910 237 64750 150180 85430 232
Ts 64410 157380 92970 244 64410 156660 92250 243 64410 157020 92610 244
Te 65410 168120 102710 257 65410 175260 109850 2.68 65410 171720 106310 263
To 65620 179040 113420 273 65620 182520 116900 278 65620 180780 115160 275
Tu 63620 135900 72280 214 63620 132960 69340 2.09 63620 134460 70840 2.1
SEz 3033 2765 0029 - 3196 2956  0.040 3147 2863  0.036
C.D. (P=0.05) 8852 8070 0084 - 9328 8628  0.116 9185 8356  0.105
C.V.(%) 8.33 1089 971 931 1082  7.83 1024 1181 12.93
CC: Cost of cultivation, GR: Gross retumn, NR: Net return, B:C=benefit cost ratio

Treament detals: T+- RDF (125: 50: 125 kg NPK ha™+ FYM 30t ha?), To- T+ VAM, Ts- FYM (30t ha?) + VAM,

T4 T1 + Azospirillumbrasilense
T, T, + Trichoderma harzianum,

Ts Ty + Azotobacter chr oococcum,
Tg T, + PSB (Pseudomonas striata),

Te T1 + ADspirillumbrasilense + Azotobacter chroococcum,
Tg T;+PSB + VAM,

T T1 + Azospirillumbrasilense + Azotobacter chroococcum+ VAM+ PSB + T. harzianum,
Tu- FYM (30 t ha™) + Azospirillum brasilense + Azotobacter chroococcum +VAM + PSB + T. harzianum

in the treatment T,  ( T, + Azospirillum brasilense +
Azotobacter chroococcum + VAM+ PSB + T.
harzianum). Thismay be attributed to the production of
antibiotics, volatile compounds and enzymes. The activity
of peroxidase, polyphenol oxidase and phenylalanine
ammonialyasewereinduced in onion plantstreated with
thetreatment combination consisting of mycorrhizal fungi
and bio-inoculants. Subramanium and Sreenivasan (2013)
reported that defense related enzymes such as
peroxidase, polyphenol oxidase and phenylalanine
ammonia-lyase were induced and accumul ated in onion
treated with fungal and bacterial antagonists. These
resultsarein confirmativewith thefindings of Saravanan
et a. (2004) and Loganathan (2002). The highest cost
of cultivation, gross return and net return was recorded
in the treatment (T, ) (Rs. 65620, 180780 and 115160
ha?) in the pooled values respectively. The treatment
T,, showed higher benefit cost ratio (2.75) and also the
benefits in terms of quality, nutritional values,
improvement of soil physico-chemical propertiesand the
biological properties due to addition of bio-inoculants
should not be over looked (Table 2).

Conclusion:
This ecological way of cultivation can lead to

improvement of the parameters of onion plants aswell
astheir nutritional value in sustainable production. We
believe that such synergistic dual fungal inoculations
involving mycorrhiza and saprotrophicfungi together with
organic matter supply have high potential for sustainable,
environment-friendly production systemsnot only of onion
but of cropsin general.
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