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INTRODTCTFON R S

Arecanuts (4seca catechu L.) are damaged by fungi and insects during the
course of processing as well as in storage. This renders the nuts unsuitable for
chewing. The market value of such affected nuts is conslderably low because of
its inferior quality. . T

Lal and Chandra (6) reported Aspergillus niger arecae causing storage rot
of arecanuts. Fungi like Aspergillus sp., Thielaviopsis sp., and Diplodiasp. were
isolated from rotting husks (1). Jaleel and Govindarajan (4) reported-that
fungi gained entry into the kernel through germ portion. Studies by Sriva.
st.hava. etal. (7) showed that the fungus Swubramanclla arecac was associated

with fruit rot of arecanut in storage. It was reported (2) that the normal
microfiora associated wnth skm and husk were pxedomlnantly aerobic bacteria
and fungi like Pemczllmm sp., Aspergtllus 8p., and Mucor sps - Thus, the previous
studies were confined to fungal infection of ripened fruits in transit or in
storage. No concerted effort was made to study the fungal infection of pro-
cessed nuts. Hence a project was lannched (8) to study the source of fungal infe-
ction of ‘Chali’ (dried kernel), the fungi involved in the damage, the extent
of damage and to evolve suitable methods to prevent such infection as well as
to fix up quanty standards for the sale of the produce in the market, the results
of which are presented in this article. :

MATERIALS AND METHODS

The harvested ripe nuts, meant for ‘Chali’ preparatlon “were used for
the study The drying yard unless otherwise stated consisted of compacted
soil. Ten samples of 30 nuts each drawn from a single lot of ripe nuts harve-
sted and sun-dried on a drying yard were cut into two halves and examined for
fungal infection. Unless otherwise specified, samples were drawn on the

1. Contribution from Central Plantation Crops Research Institute, Reglonal Statlon,
Vittal.

. 9 Plant Pathologist, C.P.C.R. 1., Kasaragod, Ph.D. Scholar, Tamil Nadu Agricul-
tural University, Coimbatore, and Senior Research Assistant, C. P."C. R. 1., Regi-
onal Station. Vittal, respectively. .
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40th day of sun-drying. Infection and damage were recorded by visual obser-
vation. Microscopic examination followed by isolation of fungi by dilution
plate technique on Potato Dextrose Agar were adopted for identifying the
fungi involved in damage.

For qﬁick drying of arecanuts a mechanical drier 6) ‘was used, at
temperatures ranging between 60° snd 62°C. o

To study the extent of moisture loss from the nuts at different intervals
of drying on the drying yard, ten lots of nuts weighing 5 kg each were weighed
individually at 5-day interval till the 40th day of drying. Theloss.in weight
of the nuts was recoxded as the moisture per cent remoyed. during the respe.
ctive time interval. The moisture percentage of kernel in storage was deter-
mined using Universal Moisture Meter.

ResuLnts

) Symptomatology and Etiology: On the dryihg yard, the husk as well as
the kernel are the target, of attack by different fungi. :

The first site of infection in a kernel by the fungi is the embryo itself.
The invading fungi ramify in this tissue and later spread to the adjoining
white-cote of ‘the endosperm. After complete "disintegration of the white
core, the fungal hyphae attack the lamella of the rumination. In severe
cases of infection, the disintegration of the endosperm is total and complete
jeaving a hollow cavity in such affected kernels.

"7 The following species of .fungi were observed to infect processed nuts,
_in addition to previously recorded species :

i) Aspergillus flavus (I MI 146964), i) 4. fumigatus (IM1 148816),
i) A, chevalieri (I M1 146954), iv) Botryodiplodia theobromae (I MI 148817)
and v) Rbhizopussp. (I M1 148818).

The affected ‘Chali’ when cut into two halves, would present different
discolourations at the white core depending upon the fungi involved in the
attack. Thus, Aspergillus niger is characterised with the presence of black mass
of spore heads; yellow in colour in the case of infection by A. chevaliers ; yello-
wish green in the case of A. flavus; velvetty green in the case of A. fumsgatus.
In the case of infection by Penicillium sp., the affected tissues show a felty
olive-green growth over them. Infection by Botryodiplodia theobromae is discer-

- ned by the presence of grey to greyish black mycelial mass inside; and in the
case of Rhizopus sp. and Mucor sp. the central white core presents cobwebby
mass of hyphae which are yellowish grey or grey in colour. The mean per-
centage of infection by different fungi from tenlots of nuts examined in

Jaauary-February, 1963 is given in Table 1. AN
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“TaBLE 1 = Mean percentage of infection from ten lots of V‘Gha‘l'i’ (drie&: nuts)
by different species of fungi (data recorded during January-February, 1969).

Aspergillus sp. * B. theobromac Mucor Penizi- Rhizo T. para Tetal

" 8p. Usum  pus sp. doxa
_8p.
Infection % 6.4 19.3 0.7 1.4 1.8 02 27.9

*Tncludes 4. m'ger, A flavus, A. fumigatus, A. chevalieri

‘ It is evnient from the ta.ble, ths.t ma)onty of mfcctton was by
B. theobromaefollowed by Aspergilius sp.

Extent of damage: The fungal infection will be either mild or moderate
or severe, according to the time of infection, , :

Ripe arecanuts after harvest dunng different months were susdried on
the drying yard for 40 days for satisfactory drying. The data on the mean
percentage of infection on the 40th day of sundrying during different months
together with the reievaﬁt mgteciologiosl’ obiervﬁ?ms are given'in " ’I‘able 2.

TABLE 2. Mean percentage of fungsl infection in processed nuts
and meteorological data during different months, =~ -

Range of temp:. (*C) Humldlty % 'I’otal ramfsll

Month In;:ction Max. ~ Min | (mnge) (mm)
October, 1969  61.5  26.0-35.0 . 19.1-22.3  56.8-91.4 . 156.8
November, 1969 ~ 52.8  81.0-34.5  15.4-32.6  46.9-87.7 - '54.4
December, 1969  43.8  81.0-35.0  12.7-22.9  49.6-86.8 0.0

" January, 1970 315  31.4-858  14.9-186  3%.2-857 0.0°
February, 1970  21.0  82.5-36.5  16.0-20.9 48 1-91.9 0.0

March, 1970 257  33.8-37.8 19.1-24.1 50.7-90.2 1.2

It may be seen that the infection of processed arecanuts was highest
during October-November (61.5 and 52 8% respectively) and gradually declined
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t0:21.0 per cent in Pebruary.  However, there wasa slight increase in infec-
tion in Mareh (25.7%).- In October and November, s total rainfall of
156.8 mm and 54.4 mm respectivelv, was received. Besides the temperature was
low coupled with higher humidity which might be contributory causes for
higher infection during October-November. '

Stage of mut and infection: In orderto find out at what stage the nuts
contract fungal infection, nuts were harvested from ten palms at random at
monthly intervals starting from button stage o the ripe stage. From each
palm ten nuts were collected at random from the bunches, They were washed
in distilled water to remove dirt and dustand cutinto two halves with a sterile
knife. The kernel was separated from the husk and both were cut into smaller
bits for convenience. They were surface sterilised with 0.1 per cent mercuric
chloride followed by rinsing in sterile water and then plated on oats agar medi=-
um in petri dishes. No fungus was found to emerge from the kernel. From the
husk, however, the tfissues at ' the - stylar end alone -showed - cceasionally
Gloeosporium sp. o o Cia

Sostrce of infection: In order to study when and. from where exactly the
infection takes place, the following investigations were undertaken. - .

Ripe nuts were harvested without allowing them to fall on the ground,
surface sterilised with formalin and dried in ahot air oven at 65°C for 63
hours. The nuts were then analysed as usual for fungal infection and they
were absolutely free from fungal infection. . o

In another trial carried outin November, 1969, ripe nuts were harve.
sted by the commercial method *of harvesting, 'i. e., by dropping them on the
ground below. The harvestéd nuts were divided into two equal lots. One lot
was used for sun-drying in the drying yard as usual and the other lot dried in
the mechanical drier at 60° to 62°C. The nuts were analysed for fungal
infection. The mean percentage of _infection of nuts dried on the mecha.
nical drier was 3.6.as against 54.7 in the drving yard. Only 4. niger

. was observed in nuts dried in mechanical drier whereas in nuts dried in the
drying yard fungi like A. flavus, B.theobromae, Rhizopus 8p. etc. were also obse-
rved in addition to- 4. niger. : : :

An analysis of nuts kept on the drying yard during November. December
1969 for assessing the moisture loss and fungal infection showed that the
mean percentage of infection on the 5th and 40th days was 28.3 and 42.6 respe-
ctively (Table 8). The corresponding values for moisture loss were 34.4 and
62.6 per cent respectively. ‘
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TaBLE-3: Fungal infection and moisture loss in nuts up to 40th day
:-of drying. (Mean of 10 lots esch weighing 5 kg initially)

Time interval in days ‘ 4

¢ -5 .10 15 20 25 30 35 40

'VVelghtofnuts (kg) = 6.0 33 27 34 22 21 21 19 19
Moisture loss (%) 00 34.4 468 51.6 556.6° 57.2 59.0 61.4 62.6

4.Infectlon @) . . 00283 846 + 3898 f 412 t 426

K Infectxon was not recorded on 15th 25th and 85th day

btorage zmd m[gctwn To. find out the’ rate of increase in fungg.l mfechon
-in nutq under storage and, its. pasnble :elsnonshxp with-moisture content in
nuts during storage, dried nuts were stored in (1) jute bags, (2) polythene-
hned']ute bags, (3) air tight bins provided with CaCl, at bottom and (4) far.
_mer’s store room (in jute bags), The nuts under treatments 1 to 3 were kept
in a room:. provided with false ceiling with wooden planks, whereas the-fac-
mer’s store room was provided with Pukkah. cellmg without any ventilator.
The data collected from May to September (which is the usnal storing period)
~BES gwgn in.Table 4._ P

TA‘BLE 4, Per cent infection of nuts in storage and mo:sture content (%)

iing -

Treatment Mays1970 June 1970 July 1970 Angust 1970 Sep. 1970

I

Infe- Mmst Infe Moist. Infe. Moist- Infé.i Moists Infe- Moist-
ction ure etion: we ction ure ction ure- ction- ure

1. Jutelbags 160 95 19.3 118 253 28.4 283.15.6 $2.3 168
2. Polythene. . - :
(lined jute- 16,0 9.5 16.3 110 19.0 1L5 20.3 12.6 9220. 131
bags ’ v
3. Air tight
bins 16.0 95 158 109 163 113 177 116 177 11.8
4. Farmer’s , o o
method 217 89 223 113 26.0 127 987 135 30.0  14.3

It may. be seezi that least percentage of infection (uptb 17. 7%) was obta-
ined in air-tight bins, where thejmoisture percentage was also lowast. Stonng
in polythede.lined jute bags was second bestsince the maximum infection
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obtained was 22.0 per cent. The infection of nuts stored in plain jute bags
increased from 16.0 to 32.3% with increase in moisture confent from 9.5
to 15:6%. '

DiscussioN

Though some studies have been made on the rotting of arecanut husk
during transit (1,7), relatively little work has been done on the fungal infe-
ction of processed nuts. The prerent investigations showed that majority of
infection in nuts occurred during initial days of drying itself. It wasseen
that loss of moisture in drying nuts was maximum during the first 5-10 days
of drying, presumably from husk. - Moisture loss from endosperm which is

_seated deep inside occurs slowly. These facts may induce the invading fungi
to penetrate deep into the kernel from the husk in the initial days of drying
itself. Moreover, the kernel which is rich in nutrients serves as a better

- ‘substzétum shan husk for the growth of fungi. ~ o

The ‘petcentage of infection was found to vary in different months,
maximum infection being in October-November. This may beattributed to
to the low temperature ¢oupled with the rains received duringthis period
which might have created a congenial atinosphere for'ihe development of
fungi. On the other hand, in February-March the temperature was higher
and there were no rains. The present studies show that the infection of pro-
cessed nuts can be reduced considerably by quickened drying with mechanical
drier at higher temperature. The infection was reduced to 3.6 per cent when
diiedl in mechaniesl drier &8s against 54.7 per cent when sun-dried. When
nuts were harvested eliminating soil contact and dried.in air oven, they were
completely free of fungal infection. Theke results show that there is a need
for change in.the approach. 4o drying yard techniques and harvest methods in
erder to bring down the fungal infection of processed nuts. Sun drying of
‘nuts on cement floor, brick- floor etc. where drying witl be quicker may be
thought of. This may help™not only in quickened drying but also minimising
sontaet with fangi. : : o

SUMMARY

Arecanuts (Areca catechu L.) are damaged by fungi during the course of
processing on the drying.yard or later in storage rendering the nuts unsui-
table for chewing. The damage due to fungal infection in processed nuts was
beyond 60 per cent. There was no incipient fungal infection at any stage of
development of the nut. On the other hand the nuts contracted fungal infe.
ction from the soil at the time of harvesting and also from the drying yard,
The majority of infection took place during the initial days of sun.drying.
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The percentage of infection differed in different months, maximum being
in October-November and minimum in February-March. The extent of
damage was dependent upon factors like temperature, humidity and rainfall.
Maximum percentage of infection was caused by Botryodiplodia theobromae
followed by Aspergillus sp. Fungal infection could be reduced by eliminating
so0il contact with the nuts at the time of harvest and also by drying in a mech-
anical drier. possibility of reducing fungal infection in nuts by drying on
cement floor etc. where drying will be quicker is indicated. Storing nuts
in jute bags lined with polythene was found to be better than jute bags alome
in reducing fungal infection in storage. ,
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