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Chickpea seeds are rich source of proteins and consumed as food and fodder. Chickpea seeds are
contaminated with various fungi during storage. Fungi are the widespread pathogen and the rate of
seed deterioration is noteworthy for the food industry. Association of mycoflora during storage is a
common problem and the most dominant genera were Aspergillus. Aspergillus niger, A. flavus, A.
quericinus, A. Oryzae, and A. nidulans are major Aspergillus species recovered from selected
chickpea varieties. Fungal infestation affects seedling growths as well as reduction in nutritive values
was also observed during investigation. During investigation decrease in dry weight, protein,
carbohydrate and starch content was recorded.
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INTRODUCTION

The chickpea (Cicer arietinum) is one of the most important
pulses, commercially grown in tropical, sub-tropical, semi-arid
and Mediterranean regions of the world (Kashiwagiet al.,
2015; Kandhare, 2015). It is an annual legume of the family
Fabaceae, also known as gram. India is the world’s leading
producer of chickpeas (Taylor et al. 2016). Itis one of the
earliest cultivated crops that are consumed all over the world
due to its high nutritional quality (Tripathiet al., 2015). It is a
source of protein, dietary fiber, resistant starch,
polyunsaturated fatty acids, vitamins, and minerals, especially
folate, calcium, magnesium, and potassium (Tripathier al.,
2015). Infestation of various fungi like Curvularia lunata,
Helminthosporium sativum, Rhizopus nigricans, Alternaria
alternata, Fusarium oxysporum, Macrophomina phaseolina,
Penicillium italicum, Sclerotium rolfsii, Aspergillus flavus, A.
niger, A. oryzae, Penicillium italicum, Penicillium
notatum and Mucor sp. were reported by many workers from
chickpea during storage (Kiran Sing 2005, Kaur et al., 2015;
Muhammad et al., 2015; Leo et al., 2015; Kandhare, 2015;
Zaidi and Pathak, 2015; Kushwaha, 2017; Arshad, 2019). Seed
mycoflora affects seed texture, physiology and content. Seed
mycoflora affect adversely to nutritive value of pulses.
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Ability of various fungal species to utilize seed carbohydrates
from different crops and varieties have been reported by
various workers. Adisa (2006) found decrease in carbohydrate
content in maize grains due to infestation of 4. clavatus,A.
clavatus, A. nidulans and A. nidulans. Embaby and Mona
(2006) reported biochemical analysis of artificially infected of
some legume seeds with mycotoxin produced isolate of
Aspergillus flavus decreased the percentage of carbohydrate
content compared with the healthy of legume seeds like bean,
cowpea & lupin. Reduction in the carbohydrate content in
seeds of cowpea (Vigna sinensis) infested with Aspergillus sp.
recorded by Ushamalini et.al, (1998) and Morkunas et.al.
(2005). Maheshwari and Mathur(1987) reported reduction in
the reducing and non-reducing sugars in seeds of cowpea
(Vigna sinensis) when infested with Aspergillus nidulans and
A. terreus under different temperature and Infection by A.
nidulans was more deleterious than by A. terreus. According
to Aziz and Mahrous (2004) Aspergillus flavus utilizes
carbohydrate of seeds for its growth and aflatoxin production,
then decrease lipids and carbohydrate contents of wheat and
soybean seeds. Degradation of starch due to seed borne fungi
in seeds is a serious fact. Breakdown and utilization of starch
from the seed of green gram due to Aspergillus species have
been reported by Vidyasekaran and Kandaswamy (1972).
Similarly, association of A. niger and A. flavus in cowpea
(Vijayakumari and Karan, 1981) caused reduction in starch
content to the considerable level. Utilization of starch content
of cereal seeds by the species of Aspergillus has been studied
by Premlata and Sinha (1985) where they found that wheat
seeds infested with A. parasiticus showed loss in starch
content.
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Prasad and Pathak (1987) observed the quantitative
biochemical change in protein, starch and carbohydrates
contents in cereal seeds under different storage condition.
Biodegradation of protein content of pulses by common and
dominant seed-borne fungi like Aspergillus flavus, A. niger,
A.  fumigatus, Drechslera  tetramera, Fusarium
moniliforme, Rhizopus stolonifer etc. has been reported by
Kandhare, (2016). Sinha and Prasad, (1977) reported
decrease in protein content of the arhar and mung seeds due
to infestation of fungi like A. niger, A. flavus and Fusarium
moniliforme.

MATERIALS AND METHODS

Collection of Samples: Seed samples of Chickpea
varieties Kabuli and Desi were collected from field and
market places of Pune; Maharashtra, India. A composite
seed sample for each of the variety was made by mixing the
individual seed sample together and preserved in cloth bags
at room temperature during the studies (Neergaard, 1973).

Preparation of Spore Suspension: The isolated seed-borne
fungi of chickpea varieties were identified on the basis of
colony character, texture, colour and sporulation with naked
eye and microscopically. Identifications were confirmed
from Agharkar Research Institute, Pune. Pure cultures of the
isolated identified fungi were maintained on potato dextrox
agar (PDA) slants. Preparation of spore suspension was
carried out from pure cultures slants at room temperature.
Spore suspension was prepared from Aspergillus species of
chickpea varieties from spores taken from the 7-day-old
culture by adding 10 ml of saline water into the pure cultures
slants. The slants were shaken and content was filtered
through muslin cloth to separate mycelium and spore. The
obtained filtrate was used as spore suspension.

Artificial infestation of chickpea seeds: Artificial
infestation of chickpea seeds was carried out by adopting
procedure of Shirurkar and Wahegaonkar (2012).Chickpea
seeds of the Desi and Kabuli varieties were surface sterilized
with 0.1% mercuric chloride solution for 2 min. and
consequently washed with sterile distilled water. Surplus water
was poured and 100 g. Chickpea seeds were inoculated
separately with 10ml spore suspension of the test fungus in
250 ml flask. Inoculated flasks were incubated at room
temperature. Harvesting was done on the 10" day. During
harvesting, seeds were thoroughly washed under running tap
water in to remove complete mycelial mat from their surface
and oven dried seeds were stored in air tight containers.
Estimation of protein, carbohydrates, starch was carried out
from above oven dried seeds powder.

Estimation of Dry weight: Above artificially infested seeds
after harvesting was washed and dried with blotting paper and
weighted (fresh weight/ initial weight).The seeds were then
oven dried at 60°C temperature till constant weight obtained
(dry weight / final weight). Percent dry weight calculated as
follows.

Dry weight

Fresh weight

% Dry weight =

Estimation of Protein, carbohydrates and starch: Protein
estimation was done by Lowry’s method; estimation of total
sugars and starch was carried out by Anthrone method

which is given in Sadasivam and Manickam’s book (2008)
using spectrophotometer.

RESULTS AND DISCUSSION

Occurrence of Aspergillus species: Kabuli and Desi varieties
were infected with many fungal species, among them
Aspergillus species were dominant one. Aspergillus niger, A.
flavus, A. quericinus, A. oryzae, and A. nidulans are major
Aspergillus species recovered from selected chickpea varieties.

Change in dry weight: Dry weight of seeds in artificially
infested seeds was reduced in both varieties of chickpea seeds
(table 1, figure 1). In Desi variety % reduction in dry weight
over control was maximum when seeds are artificially infested
with A. niger followed A. oryzae A. fiavusA. quericinus and A.
nidulans. In Kabuli variety % reduction in dry weight over
control was maximum when seeds are artificially infested with
A. niger (32.64) followed by A. oryzae (21.92), A. fiavus
(17.13),  A. nidulans (11.45) and. A. quericinus (0.41).
Percent reduction in seed dry weight was more in Kabuli
variety than Desi variety by artificial infestation of 4. niger
and A. oryzae.

Change in total carbohydrate content: Results of
carbohydrate content in seeds of artificially infested gram
varieties are recorded in table 2, figure 2. From results it is
cleared that in Desi variety % reduction of carbohydrate is
more when seeds are artificially infested with 4. niger (20.36),
followed by A. quericinus (12.21), A. fiavus (11.63), A.
nidulans (11.61) and A. oryzae (10.47). In Kabuli variety %
reduction of carbohydrates was maximum when seeds are
artificially infested with A. fiavus (26.20) followed by A. niger
(17.92), A. quericinus (11.30), A. oryzae (10.71) and A.
nidulans (10.12). % reduction of carbohydrate was much
more, when seeds are artificially infested with A. nigerand A.
fiavus. In Kabuli variety % reduction of carbohydrates is more
than Desi variety when it is infested 4. fiavus, A. oryzae while
% reduction of carbohydrate is less when seeds are artificially
infested with A. quericinus and A. niger.

Change in starch content: Results of change in starch content
presented in table 3, figure 3. Starch content was decreased in
both wvarieties of gram when artificially infested with
Aspergillus species. In Desi variety % reduction of starch
content was maximum when seeds are artificially infested with
A. niger (32.68) followed by A. quericinus (18.30), A. fiavus
(14.70), A. nidulans (14.70) and A. oryzae (11.76). In Kabuli
variety % reduction of starch content was maximum when
seeds are artificially infested with 4. niger (41.12) followed by
A. fiavus (22.12), A. oryzae (15.87), A. nidulans (15.76) and A.
quericinus (15.58). % reduction of starch content was much
more, when seeds are artificially infested with 4. niger in both
varieties of gram. A. fiavus, A. oryzae and A. quericinus cause
moderate reduction of starch content.

Change in protein content: Protein content was decreased
(table 4, figure 4) in both varieties of gram when artificially
infested with recovered major Aspergillus species. In Desi
variety % reduction in protein content was maximum when
seeds are artificially infested with 4. niger (17.83) followed by
A. oryzae (17.68), A. fiavus (16.81), A. nidulans (10.65) and
A. quericinus (8.05).
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Table 1 and Figure 1. % Reduction in dry weight in artificially infested seeds over control
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Table 2 and Figure 2. % Reduction in total carbohydrate content in artificially infested seeds over control
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Table 3 and Figure 3.% Reduction in starch content in artificially infested seeds over control
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Table 4 and Figure 4. % Reduction in protein content in artificially infested seeds over control
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(28.46), followed by A. niger (28.11), A. oryzae (17.68), A.
nidulans (7.86) and A. quericinus (7.65). % reduction of
protein was maximum in Kabuli variety of gram when seed are
artificially infested with 4. fiavus (28.46) and A. niger (28.11)
than Desi variety. All the species of fungi which are artificially
infested on gram are found to be capable of utilizing seed
proteins but the rate of utilization was variable among the
species. This indicates the ability of fungal species for their
proteolytic nature which may also be variable for different
varieties of seeds. This also gives a clue regarding different
nature of proteins in different varieties of gram seeds.

Conclusion

Gram seeds were affected undesirably due to infestation of
various Aspergillus species. A dominant seed-borne fungi
Aspergillus species caused quantitative and qualitative damage
in gram seeds by reducing dry weight, total sugars, starch and
protein content of the seeds. It is very essential to protect seeds
with natural biochemical sand avoid nutritive losses during
storage.

Acknowledgments

The authors would like to acknowledge BCUD, University of
Pune, for financial support. We would also like to thanks to
Pune District Education Association who gave me the
opportunity to carry out my work in the Department of
Botany, Annasaheb Magar Mahavidyalaya, Hadapsar, Pune
411028.

REFERENCES

Adisa A. 2006. Mycoflora of post-harvest maize and wheat
grains and the implication of their contamination by
molds. Molecular Nutrition food Research, 38(3): 318-
326, 1994.

Arshad Javaid and Iqra Haider Khan, 2019. Mycoflora
associated with seeds of different varieties of chickpea
and its effect on germination and radicle growth ./nt. J.
Biol. Biotech., 16 (1): 175-179, 2019.

Aziz N. H. and S. R. Mahrous, 2004. Effect of gamma
irradiationon aflatoxin B1 production by Aspergillus
flavus and chemical composition of three crop seeds
Nahrunig Wiely Vclt Verlag GM Btt& Co.
KgaA,Weinheim, Germany 48:234- 238.

Embaby E. M. and Mona M. Abdel-Galil, 2006. Seed borne
fungi and mycotoxins associated with some legume seeds
in Egypt. J. of Applied Sciences Research, 2(11): 1064-
1071.

Kandhare Ashok S., 2016. Effect of Common and Dominant
Seed-Borne Fungi on Protein Content of Pulses.
American Journal of Biological and Environmental
Statistics, 2 (4), Pages: 41-43.

Kandhare, A. S., 2015. Seed borne fungi of pulses and their
protease activity on black gram. International Journal of
Recent Biotechnology, 3: 22-24.

Kashiwagi J., L. Krishnamurthy R. Purushothaman, H. D.
Upadhyaya, P. M. Gaur, C.L.L. Gowda, O. Ito and R. K.
Varshney, 2015. Scope for improvement of yield under
drought through the root traits in chickpea (Cicer
arietinum L.).Field Crops Research, 170: 47-54.

Kaur A., V. K. Sharma, A. Sirari, J. Kaur, G. Singh and P.
Kumar, 2015. Variability in Fusarium oxysporum f. sp.
ciceris causing wilt in chickpea. African Journal of
Microbiological Research, 9: 1089-1097.

Kiran Singh, Singh A. K.and R. P. Singh, 2005. Detection of
Seed Mycoflora of Chickpea (Cicer arietinum L.).Ann.
Pl. Protec. Sci., 13: 167-171.

Kushwaha A. K., 2017. Studies on seed mycoflora of chickpea
(Cicer arietinum). e-Journal of Science and Technology,
12: 13-16.

Leo A. E., R. Ford and C.C. Linde, 2015.Genetic homogeneity
of a recently introduced pathogen of chickpea,
Ascochytarabiei, to Australia. Biological Invasions, 17:
609-623.

Maheshwari R. and K. Mathur, 1987. Changes in Lobia seeds
due to some Aspergilli - Alexandria Journal of
Agricultural Research, 32(2):289-293.

Morkunas 1., Marzak J. Stachowiak and M. Stabiecki, 2005.
Sucrose- induced lupine defenseagainst Fusarium
oxysporum:  Sucrose-stimulated  accumulation  of
isoflavonoids as a defense response of lupine to
Fusarium oxysporum. Elsevier SAS, Paris, France, Plant
physiology and Biochemistry, 43(4): 363-373.

Muhammad N., S. Muhammad, C. M. Rafiq and Z. M. Afzal,
2015. Genetic diversity in new chickpea accessions for
Fusarium wilt resistance canopy temperature and yield
components under drought milieus. Asian Journal of
Crop Science, 9: 538-544.

Neergaard P., 1973. Detection of seed borne pathogens by
culture tests. Seed Sci. and Tech., 1:217-254.

Prasad T. and Pathak S. S., 1987.Impact of various storage
systems on biodegradation of cereals. Indian Phytopath.,
40(1): 39-46.

Premlata Singh and K. K. Sinha, 1985. Changes in the seed
content of Arhar infected with 4. parasiticus. Indian
Phytopath., 38: 560-566.

Sadasivam and Manickam, 2008 .Biochemical methods.
Publisher: New Delhi : New Age International, 3rd
Edition 2008.

Shirurkar D. D. and Wahegaonkar N. K., 2012.Effect of
aflatoxin on germination and seedling growth.Archives of
Applied Science Research, 4 (6):2441-2446.

Sinha M. K. and Prasad T., 1977. Deterioration of Arhar seeds
by Aspergillus flavus. Indian phytopath., 30(1):70-72.

Taylor C. Wallace, Murray Robert and Kathleen M. Zelman,
2016.The Nutritional Value and Health Benefits of
Chickpeas and Hummus.Nutrients, 29:8(12):766.

Tripathi P., P. C. Singh, A. Mishra, R. D. Tripathi and C. S.
Nautiyal, 2015. Trichoderma inoculation augments grain
amino acids and mineral nutrients by modulating arsenic
speciation and accumulation in chickpea (Cicer arietinum
L.). Ecotoxicology and Environmental Safety, 117: 72-
80.

Ushamalini K, Rajappanand Kousalya Gangadharan, 1998.
Changes in the biochemical constituents of Cowpea due
to see-borne fungi. Indian phytopath., 51 (3): 258-260.

Vidyasekaran P. and Kandaswamy D. 1972. Carbohydrate
metabolism in Phaseolus aureus infected with obligate
and facultative parasite. Indian Phytopathology, 25 : 48-
54.

Vijaykumari and D. Karan, 1981. Deterioration of cowpea
seeds in storage by Aspergillus flavus. Indian Phytopath,
34(2): 222-223.

Zaidi R. K. and N. Pathak, 2015. Evaluation of seed infection
of fungi in chickpea. Journal of Science and Technology,
8:27-36.



