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Sampfea of Wheat grains were, Golfcehed ffom 15 dittérant
Jocations in Lysllpur, Jhang, Multan & Babawatpur districts, 3
months after harvest. The grains were plated on different
media, with and without - surface stecilisation with Calcium
hypochlorite.  The aumber of diffsrent fungi appearing onh
graing was recorded and they wers identified after obtaining pure
cultures.  ANernarta and Fusarinm species were most abundant
when the grains were planted on Malt extract Agar (MEA),
and Czapek Dox agar {CDA) When Malt Salt Agar {M3A} was
used then storage fungi like specied of Penlelifium and Aspergilivs
were naximem in their frequency- Other fungi like Rhlzopus
_ Mueor, were. alse isolated. :

INTRODUCTION

What grains duting storage are subject to -spoilage and - according o
Christensen and Kaofmpan (1965) nnder, prdinary merobic storage conditions,
Fungi are the major cansal agents of spoilage. Extensive investigations have
been carried qut abroad on fung jafesting ceren) grains during harvest and storage
alongwith the effect of various enviconmental factors like molsture, temperatnie
ste. on the extent of grain spoilage (Sinba and Wallace 1965, Christensen and
ksufmann 1969 and Papavizas and Christensen 19603 In Pakistan, some
investigations have becno reported on food grain fungi of Kerachi area
(Hasany ct al 1968, Husain and Ahmed 1971, Ahmed and Husain 1971 and
Husain gad Abmed 1971} ' ' .

Fungi which are designated as “Storage Fungi” by Christensen and
keufmann 1965 ceuse deletarious physical and chemical changes in grains and
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retder it unfit for human coosumption. Prevelence of certain number and
kind of fungi at a apecified time after harvest, provides a reliable index of the
condition of the grain, whether it is close to spoilage or hes spoiled,
Furthermore. grain harvested in West Pakistan is stored in godowns, where it
_is very likely that rain will raise their moisture contents and thus hasten their
spoilage. Documentary evidence on the extent of mold spoilage in Pakistan
is not available byt frequent press reports bear the evidence that wheat grains
do set spoiled immediately afier harvest in the ﬁeld at the railway stations
waiting to be transposted and finally in Government godowns,

This investigution was, therefors, taken up to examine in detail the
namber and type of fungi infesting wheat grains.  This is the first part of gur
investigatién reporting the fungi isolated from i5 different locations in
Lyallpur and Multan regions of Panjsb Provines,

MATERIALS AND METHODS

The wheat grain samples were collected in polyethylene bags from 15
different govt, godowns located in Lyallpur, Jhang, Multan & Bahawalpue
districts of Panjab province, The details are given in table [. The samples
were brought to the laboratory and cultured within a period of a week.
Three different media were used for culturing and they are: Malt Extract Agar
(MEA) Czapek's DOX Agar (CDA) and Malt ‘Agar salt (MSA). The media
were prepared according to the standard methods. Two hundred grains
wera placed on & petri-dishes, with 25 grains/plate after random. ‘picking from
the sample bag with a forcep, Similarly another lot of 200 grains was
sarface sterilised with. 1 % Calcium hypochiorite for one minute followed by 2
washings with sterilised distilled water, The grains subsequantly were cultured
on the above mentioned tedia. Incubation temperature was 28°C, and
after 2—3 days - of imecubation, the number of grains showing growth of
different fungi was recorded. Direct examination of fungi on the grains was
also made to identify them and further isolations were made on MEA
slants to obtain pure cultures.

The plates were examined after every 24 houre because of fast growing
fungi of Rhizopus and Mucor species, Final data is presented as percentage
of graine showing the growth of variousr fungi, Moisture contents of all the -
samples were determined by Air Oven methed,

RESULTS AND DISCUSSION

() M E A witheut surface sterilisation. (Table 2)
zﬂterm_ri'a femuwis was isolated from zimost mll the samples examined,
with the frequency ranging from 34-100%;,. This is an important indicator
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Table 1

Sa.m_pk No, Location Molsture consent
B  Lyalipur £2%

1 Lyallpur 7.9%

3 Chiniot 9.2%

4 Kamalia _ 847
5 Thang BS% .
6 Shorkot 9.1%

7 Bahawalpur 8.4%

8 Bahawalpuz B8% . .
9 Jaranwals .“"“'y_-. .
10 Jaranwala 7-3;%

11 Jaranwals 8.2%

12 Sumundri 9.1%.

13 Tandlianwals 8.6%,

14 Multan 8.9%

15 Lodhran 7.7%
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fungus and its prevalence shows the age of grain. Thus our resulty indicace
that the grain was still fresh.  Christensen and Kaufmann {1955) teported
that immediately after harvest Altermaria shouid be recoverable from 1003
of the grains, while Sinhe & Wallace (19635) have abserved that it might be
less frequent, " :

Fusarium sp. was isolated but not frem all the samples. Its frequency
ranged between 109 to 562, Other fungi isolated from different sarmples
included species of Rhlzopus isolated from six samples and AMwucor and
Trickoderma from two only.

Storage fungi like species of Aspergiifus ang Peniciilium wers frequently
iwolated from these grains, A, niger and A4 flavus being the most frequent.
Thus less recovery of these storage fungi is again an indication that the grain
was freshly harvested.

{#} MEA with surface sterifisation. (Table 3) - . s

Alternaria tenyis was isolated from mlmost ali the samples with &
frequency ramge of 0.5 to 54%. Surface sterilisation appearsd to have
excried this eliminative effect. Similarly recovery of Fusgrium BY. Was
reduced and ity frequency ranged hetween 1%~21%;. Among the storage
fungi, Aspergiffus species increased in number after surface sterilisation.
A. niger wau isolated up to 49.5% in sample No. 15. Frequency of isolation
of 4. flavus was also inereased.  Many other fungi were isolated, which wore
not obtained in the previcus treatments. They included Symeephalostruin ap.
Curvwlaria sp. Geotrichun sp, Newrosporg sitophila, and Zygorynehus sp.

The frequency of isolation of Rbizopus and_AMucor has alse been
reduced and they wers not isolated from all the samples.

(i} MSA without surface sterilisation (Table 4)

Alternaria tenuis was igolatad with nﬁiqﬂticjr rafiging, from [—43%
but it could not be isolated from all the samples This particular strain
appeared te be salt-tolerant, although the grawth was very slow when
compared with the non-salt-media. Species of Fusarium, Rhizopus and
Mucor could not be isolated from any of the samples.

Aspergillus niger, A. flavus und Aspergillus sp. were isolated from all the
grains, and ad this. medium is selective for these molds, hence in some cages
thesa could be recorded from 100% of the grains. Aspergitiug nidulans, A,
terreus, Rod A, candidus, were also isolated but ooly from 1-2

samples. Speéiau of Trichoderma, Curvailgria were not isolated from any of
the zamples. T 3

!
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{ivk MSA with surface sterifisarion {Tahle 5).

Akernaria tenuls was recovered from almost all the sampien white the
cther pattern ramained ajmost the same, a3 in Table 4, Specics of Aspergitius
were isolated from all the samples.  The relative frequency of A, niger
deereased and the maximum was 38,59 Aspergillus fiavus showed a frequency
range of 2.5 to 67%. whiie Aspergilfus sp. showed its association with
maximum number of grains. A. candidis and A, niduluris were recorded only
from 1-2 samples.  Specien of Rhizopus and Mucor wers 1ot recovered from
these samples. A species of Penictitium was alsg recorded. '

(v» Cha without surface sterilisarion Table &)

Alternaria tenuis was isolated from all the samples, with frequency
range from 17-96%. Similarly Fusarium 8p. Was recorded from all the samples,
Bhizopus and Mucor apecies were isolated from most of the samples, and
their frequency of isolation was maximum ol this medium.  Species of
Aspergillies were recorded from fewer samples, with frequency values much
‘lower than those recorded on MSA (Tabic 4 & 5), but compareble to
MEA (Table 2 und 3). The frequency of isolations were in general less,

fn comparison with other media.
{v) CDA with surface sterilisation {Table 7)

Surface sterilisation with Calcivin hypochlorite did not effect the
isclation frequency of 4lernarin zemuis, It was recorded from ali the samples,
with a frequency range of 40.77.% 7. Recovery of other fumgi was not
significantly effected when compared to samples without surface sterilisation.

Hasany e af 1968 have reported isolation of varigus futigi from wheat
and Rice samples of Karachi area, According to their results Aspergifiue
flavus was the most prevaleat {29.7%) on both wheat and rice samples.
Surface disinfection with Mercuric chloride decreased the fraquency of these -
fungi,

Our results show that in freshly harvested wheat grains, Afternaria
fenuis was the predomineni fungus. This was a consistent patters in al the

satiples collected from various godowns of Lyaillpur and Multan zrea.  MEA,
was found to be most suitabie for its isolation. '

On MSA, storage molds (Aspergiiius and Penicillium specie ;) were most
predominantly isolated. The frequency of Aspergilius Slaris was maximum,
and this fungvs s known to produce aflatoxins, -a potential health hazard.

We could not find any definite corelation hetwun__th; meisture contant
of the grein (Table 1) and the fongi occuring on them. This cen most likely
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be due to the fact that all the samples utndud kad low moisture cﬂntant with
a narrow range of vatiation,

- ACKNOWLEDGEMENTS.

The authors wish to ackuawledgu Food.- dqgaﬂment of goveroment of

Panjab for making the samples available, and to Dr. Amir Muhammad:
director, NIAB for thls inttorest in this culluharatwe project.

4P

th

J..ITERhTURE CITED

Christensen, C. M and H. H. Kaufmann, 1965 Deterioration of stored
grains by Fungi, Annual Review. Phytopathology 3: 69-84.

‘Sinhe, R. N, and H, A. H. Wallace. 1965, Ecolagy of a fungus induced

‘hot spot in stored grain. Can. J. plant Scisnce. 43: 48-58.

Cﬁrilteﬁ'séﬁ. C. M., and H. H. Kaufmann. 1969. Grain storage : The
role of fungl m quality less. university of Minnesota press,
Minnegpolis,

Papavizes, G. C., and C. M. Christensen, 1960, Grain storage studies
29; Effect of invasion by individual spacies and mixture of species
of Aspergifiuy wpon germination and development of discclored
germs in wheat, Cereal Chem. 37 197-203,

Hasany, 8. M., M, Yousuf, and 8. 5. Husain, 1968. Studies on stored
grain Fungi. Part I Fungi from wheat and Rice f‘mm Karachi.
Pak. 3. Sci. Ind. Res, 14, 258 293, :

. Husain, 8. 8., and M, A. ﬁhmed 1971, Studies on stored fuuﬁ grain

Fuogi, Part IL Fung: from Oilsesds and Plantago evata, Pak. 1.
Sci. Ind. Res,, 14, 137-139.

Abmed, M. A, and 8. 5. Husain, 1971, Studies on stored grain Fungi.
PyriIML: Fungi from cereals. Pak. J. Sci. Ind, Res. 14, 237-240,

.* Hﬁwn. 8, L2 and M. A ‘Ahmed, 1971. Studies on store Food grain Fungi.

Part I‘U’ Pungi from pulses. Pak. ). Sei. Ind. Ren. ‘14, 507-51 1.



