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INTRODUCTION

Aonla or Indian gooseberry (Emblica officinalis Gaertn. Syn.

Phyllanthus emblica L.) is one of the most important

indigenous fruit of Indian sub continent (Baghel et al., 2007).

The area under aonla cultivation in India is about 77,000

hectares with an annual production 8, 26, 000 tonnes

(Anonymous, 2011). Gujarat state has 17,000 hectares area

under aonla cultivation with an annual production of 1, 50,

000 tonnes (Singh et al., 2010). Aonla fruits contain different

essential nutrients i.e. carbohydrates, proteins, phenol,

calcium, phosphorus, zinc, vit. C and B. It is a rich source of

vit. C ranging from 400-1300 mg/100 gm pulp (Singh, 2006).

It’s constituents serve as important source of food and

medicine (Kumar and Singh, 2002). It is probably the only

fruit to fill the gap of a stringent food recommended in

ayurvedic medicine and balanced diet for sound health (Singh,

2006). In India, reported nearly 20–25, 30 and 35 per cent of

perishables are lost due to post harvest diseases (Sharma and

Alam, 1998), (Prakash, 2005) and (Rawal and Saxena, 2005),

respectively. The aonla fruit rots caused by various fungi i.e.

Penicillium islandicum Sopp. (Setty, 1959), Aspergillus spp.

(Srivastava et al., 1964), Pestalotia fruit rot (Tondon and

Srivastava, 1964), Cladosporium (Jamaluddin, 1978),

Phomopsis phyllanthi Punith (Lal et al., 1982), Colletotrichum

gloeosporioides (Penz) Sacc. (Mishra and Shivpuri, 1983),

Alternaria alternata (Fr.) Keissler (Pandey et al., 1984) and

Penicillium funiculosum Thom. (Yaday et al., 2009) are the

most important as they affect the fruit quality and quantity in

relation to the market value (Bhardwaj and Sharma, 1999).

Literature scanned revealed, a very meagre research work has

been carried out on fruit rot (P. funiculosum) of aonla and

their eco-chemical management. The open wounds, created

during harvesting, handling and packaging are the major sites

of invasion by postharvest wound pathogens, the protection

of wounds by chemicals were considerably decrease decay

in storage. Many chemical compounds have been used as

part of post-harvest treatment of tropical fruits for the

presentation or retardation of microbial infection. Find out

the better fungicides with minimum dose for maximum control

of post harvest rot of aonla.

MATERIALS AND METHODS

The fresh, healthy and uniform size aonla fruits collected from

Horticulture Farm Shop, AAU, Anand.

Pre-inoculation

The fresh, healthy, matured, uniform size aonla fruits of ‘Gujarat

Aonla-1’ cultivar were surface sterilized by dipping in 0.1 per

cent HgCl
2
 solution for one min. followed by three washings

with sterilized distilled water and inoculated separately by the

pin prick method. The fruits were first dipped in the two

different fungicidal solution (500 and 1000 ppm) for 5 min.,

air dried and then inoculated with fruit rot pathogen

suspension (106 spores/mL) with three replication. The interval

between fungicidal treatment and inoculation was kept twelve

hours (Verma and Tikoo, 2003). The severity of fruit rots were

recorded on 4th and 7th day of inoculation.

Post-inoculation
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The healthy, matured, uniform size aonla fruits were surface

sterilized by dipping in 0.1 per cent HgCl
2
 solution for one

min. followed by three washings with sterilized distilled water

and inoculated separately by the pin prick method. The fruits

were first dipped in the suspension (106 spores/mL) of

Penicillium fruit rot of aonla, air dried and then dipped in the

two different fungicidal solution (500 and 1000 ppm) for 5

min., with three replication. The interval between inoculation

and fungicidal treatment was kept twelve hours (Verma and

Tikoo, 2003). The severity of fruit rots were recorded on 4th

and 7th day of inoculation.

RESULTS AND DISCUSSION

Pre-inoculation

The results presented in Table 1 revealed that on 4th day of

inoculation, significantly lowest disease severity was recorded

in carbendazim (13.83 and 12.49 %) but it was at par with

benomyl 1000 ppm (13.49 %) followed by benomyl 500

ppm (15.59 %), mancozeb (16.65 and 14.98 %), thiophanate

methyl (17.92 and 15.48 %) and carbendazim (12 %) +

mancozeb (63 %) (21.74 and 19.79 %) at 500 and 1000

ppm, respectively. Where as, metallic copper (31.77 and 30.64

%) at both concentrations found least effective in controlling

the rot.

On 7th day of inoculation, carbendazim at 500 and 1000 ppm

(16.65 and 15.53 %) proved significantly superior over all

other treatments. The next best treatment in order of merit was

benomyl (20.02 and 18.14 %). The metallic copper (37.89

and 35.20 %) proved ineffective in controlling the rot and it

was at par with metiram (36.40 and 32.72 %). While, the

mancozeb (21.32 and 18.84 %), thiophanate methyl (22.36

and 19.06 %) and carbendazim (12 %) + mancozeb (63 %)

(25.26 and 23.75 %) showed medicore effect.

Post-inoculation

The results obtained are presented in Table 1 on 4th day of

inoculation, trend similar to that obtained in pre-inoculation

method was noted. Significantly lowest rot severity was

recorded in fruits treated with carbendazim (14.11 and 12.83

%) followed by benomyl (16.65 and 15.03 %) and mancozeb

(17.18 and 14.71 %) at 500 and 1000 ppm, respectively.

While, metallic copper (32.40 and 30.31 %) found least

effective in controlling the rot and it was at par with metiram

(32.09 and 29.82 %) at 500 and 1000 ppm, respectively.

On 7th day of inoculation, carbendazim (17.61 and 15.85 %)

at 500 and 1000 ppm proved significantly superior over all

other fungicides but it was at par with benomyl (17.11 %) at

1000 ppm. Metallic copper (37.59 and 34.58 %) proved

ineffective in controlling the rot and it was at par with metiram

(36.85 and 33.64 %) at 500 and 1000 ppm, respectively.

Results similar to the present findings have been reported by

Sharma and Vir (1984). They reported that carbendazim,

benomyl and difolatan @ 1000 ppm and aureofungin @ 500

ppm gave minimum spoilage due to P. canescens in stored

grape fruits. Post harvest application of thiabendazole (0.5%),

benomyl (0.05%) and carbendazim (0.05%) were found

effective against the various fungal rots caused by Aspergillus

niger, Penicillium digitatum and Penicillium italicum in  citrus  S
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fruits  (Verma  and  Tikoo, 2003). Carbendazim at 1000 ppm

gave 100 per cent control of Penicillium italicum in kinnow

fruits up to 60 days in storage (Singh and Thakur, 2005).

Rathod and Patel (2005) observed carbendazim (500 and

1000 μg/mL) and mancozeb (2000 and 4000 μg/mL) most

effective against the Colletotrichum, Penicillium and Alternaria

rots in aonla fruits both in pre and post inoculation treatments.

Verma (2008) reported that post inoculation treatments with

thiabendazole, benomyl and carbendazim (each @ 0.05 %)

were most effective against the green mould (Penicilluim

digitatum) and blue mould (Penicillium italicum) rots of

mandarin oranges. Meena (2006) observed that application

of bavistin (0.05 %) and kavach (0.2 %) found effective in

minimizing the Penicillium rot (P. fellutanum) severity in aonla

fruits.

CONCLUSION

Significantly lowest Penicillium rot severity was recorded in

fruits treated with carbendazim at 500 and 1000 ppm (13.83

and 12.49 %) and (14.11 and 12.83 %) followed by benomyl

(15.59 and 13.49 %) and (16.65 and 15.03 %) in pre- and

post-inoculation treatments, respectively after 7 days of

inoculation. Higher dose of carbendazim (1000 ppm) found

most effective in reducing the Penicillium rot severity as

compared to lower dose (500 ppm).
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