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Abstract

_ Kinnow (Citrus delieiosa) fruits are prone to attack with various post-harvest fungal rots, Among these, Penicillium
rots viz., green mould rot (P digitatum) and blue mould rot (7 italictm) are most destructive, sharing around 40 to 50 per
cent ui:the total post-harvest fruit decay occurred in Sriganganagar belt of Rajasthan. Studies were conducted 1o evaluate
the LE[?[I-L‘EIE}-' of Naphthalene acetic acid (NAA) and potassium metabisulfite (KMS) against these two post-harvest rots
during 2004-05 and 2005-06. The results revealed that the dipping treatment of KMS solution proved significantly superior
to NAA in respect of retarding the incidence of these rots. The reduction of 57.53 and 60.58 per cent incidence was
recorded in green mould rot and blue mould rot respectively in pre-inoculation treatment of KMS while 5070 and 54.53
per cent reduction in incidence of these rots was noted in post-inoculation treatment of the same chemical in comparison o

control. The disease incidence was found to increase with increasing period of incubation.
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Introduction

Kinnow (Citrus deficiosa Ten.) is a hybrid variety
of mandarin group of citrus. It is exceedingly popular due
to its adaptability to varied agro-climatic conditions, heavy
bearing and excellent juice quality. It is mostly grown in
Northern states of India, covering area of 45101 ha and
producing 324208 million tonnes with productivity of 7.18
million tonnes ha' (Singh and Thakur, 2006). Rajasthan
occupies a pivotal role in Kinnow cultivation with 10382
ha area and annual production of 85700 million tonnes
with productivity of 250-300 gtl ha™' (Anonymous, 2008).
Kinnow fruits are prone to attack with various post-harvest
fungal rots during storage. Among these, green mould rot
and blue mould rot caused by Penicilliun digitatum and
P italicum respectively are most destructive causes arc-un.d
40 to 50 per cent of the total post-harvest fruit lqss in
Sriganganagar belt of Rajasthan [Sh‘anng‘ .Eﬂﬂ?}' It is not
essential to kill a pathogen present in a injury in o:rde!' to
prevent disease development but rulhf:r only to '}“}"“E"[' a
fungistatic concentration of the r.:hr?mn:a] at I|1E_IHJUL$ SI_:e
for as long as the injury is receplive (o infection. rtl:is
that have an active metabolism show considerable
resistance to microbial infection and decay, wh;ﬁﬂas
stressed or senescent fruits are prone 10 disease. ara'-:
growth regulators control physiological processes

extremely low concentrations, are known to delay the
senescence and onset of fruit rotting (Sommer, 1982).
Present investigation was therefore undertaken to find out
efficacy of plant growth regulator (PGR) viz., naphthalene
acetic acid (NAA) and food preservative viz., potassium
metabisulfite (KMS) against two major post-harvest
Penicillium rots in Kinnow fruits.

Material and methods

Healthy and mature fruits of uniform size were
harvested, surface sterilized and pricked through *pin -
prick method' (Tomkins and Trout, 1931) upto the depth
of 2 mm, making 5 wounds/fruit. These fruits were
separately inoculated by dipping them in spore suspension
(10® spores ml") of each pathogen i.e. P digitatum and P,
italicum separately for 2 minutes. The plant growth
regulator (NAA) and food preservative (KMS) were
dissolved separately in sterile distilled water so as to get
100 and 600 ppm concentration of these chemicals
respectively and used for pre- and post-inoculation dip
treatments (Thompson, 1996, In case of pre-inoculation
treatment, the fruits were first dipped in the test chemical
for 5 minutes, air dried for 15 minutes and then inoculated
with the respective pathogen. While in the post-inoculation
treatment, the fruits were first inoculated and then treated
with chemicals. Parallel controls with fruits dipped in
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sterile distilled water were run simultaneously. The interval
between inoculation and treatment with chemicals or vice-
versa was of 12 hr. Each treatment was replicated thrice,
having seven fruits in each replication. The experimental
design was a factorial completely randomized design.
The inoculated fruits were enclosed separately
in pre-sterilized perforated polythene bags partially sealed
with paper pins and incubated at 25 £ 1°C temperature
and 90-100 per cent relative humidity. The number of
wounds showing rotting were recorded on 3" and 6" day
of inoculation and analysed statistically after angular
transformation, The rot reduction index (RRI) was

caleulated on the basis of aggregate mean of rotting (Gutter,

1969) is given below:

% rol in contral = % rot in treatment
RRI = % 100
% rol in control

Results and discussion

In general. fruits treated with plant growth
regulator (NAA) and food preservative (KMS) exhibited
significantly less incidence of rotting in both pre- and post-
inoculation treatments as compared 1o untreated control
fruits. Between these chemicals, KMS given significantlv
better results to NAA in reducing the incidence of rots.
The rot incidence was found 10 increase with increasing
period of incubation. At 6™ day of inoculation the rot
incidence was significantly higher to the incidence of rot

Table 1. Efficacy of plam growth regulator and food preservative against green mould rot incidence in - post-harvest

treated Kinnow truits

% Rot incidence in pre-inoculation

% Rot incidence in post-inoculation

Treauments :Zm:-:ﬂ. treatment at (days) treatment at (days)
PP 3 6  Mecan _ RRI 3 6 Mean RRI
Naphthalene acetic 30.4 46, | 386 53.9 46.3 np—
acid 100 G3.4) @28 @381 Bl Ggay @13 (428) 39.2
Potassium 25.0 37.5 307 44 3 37.5
metabisulfite 80 Gy G G O @M @ G1 0.1
60.0 87.1 622 900  76.1
| -
Cotina 50.8)  (69.6 (602) 0 (200 (21) (62.0) i
385 56.9 438 627
Mean (38.1)  (50.0) @14) (53.7)
CD(P=0.05)
Treatments 2.3 2.1
Days 1.9 1.7
Treaments x Days 33 70
CV (%) 5.0 4.3

Figures in parentheses are arc sine transformed values

Table 2: Efficacy of plant growth regulatorand food preservative against blue mould rot incidence in post-harvest

treated K innow fruits

% Rot incidence in pre-inoculation

% Rot incidence in post-inoculation

Treatments :21111:1::&I treatment at (days) treatment at (days)
pp 3 ] Mean RRI 3 6 Mean RRI
Naphthalene acetic 286 41.8  35.2 35.4 50.0 42.7
: 100 2,
acid (32.3)  (40.3) (36.3) e (36.5) @5.0)  (40.7) s
Potassium 243 34.3 29.3 28.9 41.1 350
: 600 :
metabisulfite (29.5) (35.8) (32.7) 60.6 (32.5) (39.9) (36.2) e
60.0 88.6  74.3 61.8 92,2 77.0
| =
Contro G0.8) (0.8 @08 % sis (742 (60 %0
v 176 54.9 42.0 61.1
: (37.5)  (49.0) (40.3)  (53.0)
CD{(P=0.03)
Treaments El; :3
Days : .2
Treatments x Days ;g 2.1
CV (%) : 3.0

) i . i «d values
Figures in parentheses arc arc sine transforme
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occurred at 3" day of inoculation

i : in both pre- as well as
post-inoculation treatments,

Green mould rot

. Dlpping_n'uulmcnl ol KMS proved significantly
superior in checking the rot where only 31.3 and 37.5 per
cent incidence was noted in pre- and post-inoculation
treatments respectively (Table 1) as compared to NAA
treatment. The rot incidence in untreated control fiuits was
73.6 and 76.1 per cent in pre- and post-inoculation
treatments respectively. The rot incidence of38.5 and 56.9
per cent recorded a 3% and 6™ day of inoculation in pre-
inoculation treatment while these were 43.8 and 62.7 per
cent rot respectively in post-inoculation treatment.

Blue mould rot

In k.M s treatment, the blue mould rot was 293
and 35.0 per centrot in pre- and post-inoculation treatments
respectively while, these were 35.2 and 42.7 per cent in
NAA treatment as compared to 74.3 and 77.0 per cent in
untreated control fruits (Table 2). At 3 and 6" day of
inoculation. the rot incidence of 37.6 and 54.9 per cent
recorded in pre-inoculation treatment while 42.0 and 61,1
per cent rot incidence was observed in post-inoculation
treatment at same days of inoculation respectively.

These findings are corroborated with that of Dhart
ef al. {1995} who reported that plant growth regulators
reduced the incidence of post-harvest diseases and
consequently increased shelf life of citrus fruits. The
cfficacy of plant growth regulators against Penfciliinm rot
of sweet orange fruits has also been reported earlier by
Godara (1994). Gupta and Pathak (1990} reported that
NAA was most effective against post-harvest rotting of
fruits when applied at 0.01 per cent concentration.
Accordine to Adaskaveg er al. (2002) plant growth
reculators delayed the senescence of citrus fruits and
ccrunsequcntl}-' delay their susceptibility to _rmtiug,
Therefore. the incidence of rottings reduced in NAA
treated fruits might be due to its antisenescent properlies
that maintained better fruits, avoiding congenial conditions
for attack of pathogenic Tungi. Most of these mmpu?nds
occur naturally and henee their use in post-harvest citrus
treatments is expected 1o receive consumer acceplance
(Singh er of., 2004).

Sharma ef af... ( 1994) and Jakhar (2003) have also
reported the efficacy of potassium melabisull‘ite‘in
checking post-harvest spoilage in mango and tomato Truits.
Potassium bisulfite checks the post-hﬂrvesrt fi ruit decay by
releasing sulphur dioxide (SO,) which had inhibitory elﬂ‘r:ct
on pathogenic moulds (Luvisi, 1992). [n gcnl:r:]!, fruit rot
incidence increased over duration of storage might be due
to weakening of the defence system in fruits against 'hE'
fungal attack because of decrease in pectin substances “”T
multiplication of already existing pathogens during storage
{Dennis, 1977).

References

55

1 wli : ;
laharshi and R B. Ger, Tadian Journal of Arid Horticufture. 2008, 1ol 3¢y 33-33

Adaskaveg, J.E.. Forster, H. and Sommer. N.F. 2002.
Principles of postharvest pathology and
management of decay of edible horticultural crops.
P. 195-196. In: A_A. Kader (ed). Postharvesi
Technology of Hoerticultural Craps. 111" edition.
University of California. ANR publication 3311.

Anonymous. 2008. Preliminary report of 2007-08.
Department of Horticulture, Govt. of Rajasthan.
Jaipur.

Dennis, C. 1977, Susceptibility of stored crop 1o microbial
injection. dmis. App. Binl. 65:431-432,

Dhatt, A.S., Randhawa. 1.5.. Kaur. H., Sinzh, G. and
Sharma, R. 1995, Seal packaged storage of Kinnow
fruits under ambient conditions. Proc. Nat. Seminar
on Past-harvest Technolome of fruits, Bungaiore,
pp. 286-89. )

Godara. S.L. 1994, Studies on post-harvest diseases of
orange fruits. Ph.D. Thesis, Rajasthan Agricultural
University, Bikaner. ;

Gupta, A.K. and Pathak, V.N. 1990. Epidemiology and
management of papaya fruit rots. Swmma
Phvtopathologica. 162 92-105.

Gutter, Y. 1969, Effectiveness of pre-inoculation treatments
with sodium or thiophenyl phenate, thiabendazole
and benomy| for green mould control in artificially
inoculated eureka lemons. Pl Dis. Repir. 53: 479-
482. :

lakhar, K.M. 2003. Epidemiology and management of post-
harvest fruit rot of tomato incited by Afrernario

© alternata. M.Sc. Thesis, Rajasthan Agricultural
University. Bikaner.

Luvisi, D.A. 1992, Sulfur dioxide fumigation of table
grapes. University of California. Division of
Agriculture and Notural Resources, Bulletin, 1932,

Sharma, .M., Harender Raj and Kaul, J.K., 1994, Studies
on post-harvest diseases of mango and chemical
control of stem-end rot and anthracnose. Indian
Phvropath., 47 0 197-200.

Sharma, R.N. 2007. Physico-chemical analysis and
management of post-harvest fungal diseases of
Kinnow fruits (Citrus deliciosa Ten.). Ph.D.
Thesis, Rajasthan Agricultural University,
Bikaner.

Singh, D. and Thakuor, A.K. 2006, Post-harvest diseases
of Kinnow and their management, Tech. Bull. No.:
CIPHET/Pub/1-2006, Horticultural Crops
Processing Division, CIPHET (ICAR), Abohar
{Punjab), pp-1.

Singh Shyam, Shivankar, V.J., Srivastava, A.K. and Singh,
LP. 2004, ddvances in Cirriculture. Jagmander
Book Agency, Delhi-110 0035,

Sommer, N.F, 1982, Postharvest handling practices and
postharvest diseases of fruits. Plant Disease. 66 -
357-364.

Thompson, A K. 1996. Post-harvest technology of fruits
and vegetables. Blackwell Science Ltd., London.

Tomkins, R.G. and Trout, S.A. 193 1. The use of ammonium
salts for the prevention of green mould in eitrus. J.
Pomaol. Hort. Sei. 9:257-264.






