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ABSTRACT

In general, the highest frequency of seed-associated fungi was A. niger and A.
flavus, followed by Fusariumspp. and Alternaria spp., and then Penicilliumspp. and
Rhizopusstolonifer. The storage temperature has no effect on the incidence of
Alternariasp., Fusarium sp., Penicilliumsp., and R. stolonifer, while it has a significant
effect on A. flavus and A. niger. The best storage conditions for avoiding A. flavus
incidence on maize grains were storage in refrigerator (10°C) in packages made from
cotton cloth, high- or low-density polyethylene whereas the least incidence of this
hazardous fungus was recorded (0.10%). Generally, storage in refrigerator (10°C) in
packages made from low-density polyethylene was favorable against grain
contamination/infection with all storage fungi that may cause seed rot of maize.
Storage of maize grain in cold conditions (10°C) caused a significant increase in
kernel weight and seed germination while decreased seed moisture content
regardless of the packaging material (with an exception with woven polyethylene as
packaging material on seed germination) comparing with storage in room conditions.
In general, the paper packaging material was favored for all grain quality parameters
when grains are stored in cold conditions, whereas it recorded the highest kernel
weight (34.86 g) and seed germination (100%) and moderate grain moisture content
(8.33%). Underroom conditions, grains stored in cotton+polyethylene packages had
the highest oil and protein contents (19.67 and 26.20%, respectively).

In conclusion, this study recommends storing maize grains at low temperature
inside packages made of low-density polyethylene in order to preserve the vitality of
seeds and keep oil content at high levels in addition to reducing the incidence of
storage fungi especially those producing mycotoxins/aflatoxins to maintain public
health.
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INTRODUCTION

Maize (Zea mays L.) belongs to family Poaceae (Graminae) (Waniet
al., 2014 and khan et al., 2014) is considered the third most important cereal
crop all over the world (FAO, 2013). It is used mainly for human, animal and
poultry feeding. Also, there are industrial uses of maize such as the industrial
corn products: ethanol and hydrosorb materials, production of corn ail,
dextrose and high fructose corn sweetness (Gwirtzand Garcia-Casal, 2014).
Proper storage may help in alleviating problems of seed viability. Seeds of
most plant species may be safely stored for several months by carful control
of temperature and relative humidity (Lacerdaet al., 2003 and Chatthaet al.,
2012).
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In some parts of the world, especially in the tropics, conditioned
storage is necessary in order to maintain high viability of some seeds from
harvesting to planting (Harrington, 1973; Santosoet al., 2015; Tripathi and
Lawande, 2014). The storage fungi, mainly comprising several species of
Aspergillus and Penicillium, do not invade grains to any appreciable degree
or extent before harvest (Tuite, 1961). Seed quality is a multiple criterion that
encompasses seweral important seed attributes: which include chemical
composition, physiological germination and seed vigor and presence of seed-
borne pathogens. During storage, seed quality can remain at the initial level
or decline to a level that may make the seed unacceptable for planting
purpose, what is related to many determinants: environment conditions
during seed production, pests, diseases, seed oil content, seed moisture
content, mechanical damages of seed in processing, storage longevity,
packaging, pesticides, air temperature and relative air humidity in storage,
biochemical injury of seed tissue (Al-Yahya, 2001; Simicet al., 2004;
Guberacet al., 2003; Heatherly and Elmore, 2004). Field fungi, Alternaria,
Cladosporium, Curvularia, Fusarium and Helminthosporium usually do not
continue to grow in grains after harvest, but may remain alive for years in
grains stored at low moisture content and low temperature. While storage
fungi i.e., Aspergillus spp. and Penicillium can grow in stored grain under bad
storage conditions and cause serious losses (Mehrotra, 1983).

Changes in grain germination, chemical composition, acidity and oil
content of three maize genotypes, due to infection by different fungi of ear
and kernel rots, were affected by storage periods (6 and 18 months), storage
temperature (room temperature and 10°C) (Tim6teo and Marcos-Filho, 2013)
and package materials (paper, wowven polyethylene and high density
polyethylene) (Chathaet al., 2012 and Rahraw, et al., 2013). The present
study aimed to determine the effect of storage conditions in combination with
packaging materials on the incidence of maize storage fungi and on grain
quality.

MATERIALS AND METHODS

The present experiment was carried out in the centrallaboratory and
the laboratory of plant pathology at Sakha Agricultural Research Station
(SARS), Kafr EI-Sheikh, Egypt.

The experiment was conducted during 2011. Visual symptomless
seed samples (12 kg) of tested maize cultivar "Three Way Cross 324"
(TWC324) were taken at the harvest time and dried using hot air dried
methods t014% moisture content by moisture tester (model 8400, serial
No.4, Michigan USA) and packaged in 6 types of packages made from
different materials i.e., paper, cotton clothes, wowen polyethylene,
cotton+polyethylene, high density polyethylene, and low density
polyethylene. Each package was filled with one kg of tested maize seeds and
stored under two different conditions: cold room (10°C) and at room
conditions. Random seed samples with three replicates were taken from
each package after 6 months of storage. The presence of storage fungi in
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each treatment was assessed according to ISTA (2004): whereas 200 seeds
were surface sterilized with 5% sodium hypochlorite for 5min., washed
thoroughly with sterile distilled water, and then dried in a lamenter flow. The
seeds were plated in potato dextrose agar (PDA) plates (5seeds/plate) and
incubated for 7 days at 27°C. The deweloped fungi were recorded and the
incidence percentage of each fungal genera was estimated. The deweloped
fungi were purified by using astereoscopic microscope; hyphal tips from fungi
were transfer it to PDA plates and later to slants for identification.
Identification of fungi was carried out using their morphological and
microscopic features according to Barrant and Hunter (2004). Barron, 1968;
Hunter and Barnett, 1973; Hunter et al., 1978 and Alexopoulus et al. 1996
were provide additional information on many aspects of the morphology,
sporulation, growth, ecology of imperfect fungi. Identification was reconfirmed
by the help of staff at the Department of Maize and Sugar Beet Disease,
Sakha Agriculture Research Station, A. R. C., Giza, Egypt. Germination
percentage, 100-grain weight, grain moisture content, and oil and protein
contents were determined according to methods described by (AOAC, 1999).
All obtained data were statistically analyzed according to the technique of
analysis of variance (ANOVA) for the split-plot design to each experiment.

RESULTS AND DISCUSSION

Effect of storage conditions and packaging material on incidence of
fungi during storage.

In general, the highest frequency of seed-associated fungi was A.
niger and A. flavus, followed by Fusarium spp. and Alternaria spp., and then
Penicillium spp. and R. stolonifer (Table 1). The effect of storage package
types and conditions on frequency of fungi associated with stored maize grain
is shown in Table (1). The obtained data clearly show that, the storage
temperature has no significant effect on the incidence of Alternaria sp.,
Fusarium sp., Penicillium sp., and Rhizopus stolonifer (Table 1), whereas
there were no significant differences among all packages types regarding
these fungi under both storage conditions (at room temperature and at
10°C).Thus, the storage temperature has a significant effect only on A. flavus
and A. niger (Table 1).

The best storage conditions for awiding A. flavus incidence on maize
grains were storage in refrigerator (10°C) in 2 tested types of packages made
from cotton cloth, high- or low-density polyethylene whereas the least
incidence (0.10%) of this storage fungus was recorded (Table 1).
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These results are supported with the findings of El-Sayed and Tolba
(2005) who reported that storage under 10°C in high-density polyethylene
packages led to reducing infection of maize grains by pathogens including A.
flavus. Storage in refrigerator (10°C) in packages made from low-density
polyethylene was favorable against grain infection with all storage fungi that
cause seed rot of maize. Also, Mehrotra (1983) reported that the storage
fungi i.e., Aspergillus spp. and Penicillium can grow in stored grain under bad
storage conditions and cause serious losses
Effect on maize grain quality (seed weight, germination, and moisture
content):

Data in Table (2) show that storage of maize grain in cold conditions (10°C)
caused a significant increase in kernel weight and seed germination while
decreased seed moisture content regardless of the packaging material (with
an exception with wowven polyethylene as packaging material on seed
germination) comparing with storage in room conditions (25+2°C).In general,
the paper packaging material was fawored for all grain quality parameters
when grains are stored in cold conditions, whereas it recorded the highest
kernel weight (34.86 g) and seed germination (100%) and moderate grain
moisture content (8.33%) (Table 2). Similar results were obtained by EI-
Sayed and Tolba (2005) who found that seed germination and weight of 100
kernels were affected by storage temperature and packaging material. They
found that germination percentages and the weight of 100 grain were
significantly decreased under warehouse conditions. Our results were also
supported by those of El-Sayedet al. (2004) who reported that germination
decline was more rapidly at warehouse, but less at low temperature, while the
lowest value of the weight of 100 grain was recorded at warehouse storage
conditions. The results in Table (2) showed clearly that, germination
percentage, weight of 100 kernels Malakeret al. (2008) who tested types of
containers [vz., ‘dole’ (bamboo made), earthen pitcher, tin container,

polyethylene bag] and storage conditions [cool (10 C) and room temperature]
for their effect on quality of wheat seeds during storage. They found that
highest germination percentage was obserned under storage in refrigerator
and polyethylene bag followed by tin container and earthen pitcher. The
results also similar with the obtained by Mettananda et al., 2001. Who found
that the maize grain stored in wowven poly-ethylene under cold room have
good quality during storage period comparing with maize grain stored poly-
ethylene under room temperature.
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Effect on oil and protein contents

Concerning the effect of storage packages and conditions on oil
content of stored maize grain, data presented in Table (3) show that, under
room conditions, grains stored in cotton+polyethylene packages had the
highest oil and protein contents (19.67 and 26.20%: respectively). No
significant difference was found among theother differentpackages stored in
refrigerator. Similar results were obtained by El-Sayed and Tolba (2005) who
reported a significant reduction of oil and protein contents in grains stored at
warehouse conditions, while storage under 10°C produced the highest values
of oil content. Also they found that crude protein decreased in grains stored at
10°C while increased in case of storage at laboratory conditions.

In conclusion, this study recommends storing maize grains at low
temperature inside packages made of low-density polyethylene in order to
preserve the \itality of seeds and keep oil content at high lewvels in addition to
reducing the incidence of storage fungi especially those producing
mycotoxins/aflatoxins to maintain public health.

Table (3): Effect of packaging material and storage conditions on oil and
protein contents of maize grains (TWC.324 hybrids cv.) after
six months storage.

Packaging material type

Storage
Fungus a9 Cotton| Woven Cotton+ [High-density[Low-density| Mean
conditions|Paper
clothes |polyethylenelpolyethylengpolyethylenelpolyethylene]
At room

Seed il Temperature | 6.20 a|3.46 a| 5.04a 19.67 a 412 a 346a |6.99a
content (25+2°C)

(%) In "gg?g;amr 465a|421a| 5.12a 548a | 496a 51l1a |492a
Mean 543al384a| 508a | 1267a | 454a | 429a | 596
Seed At room

rotein Temperature |17.30 d17.46 d| 20.98 ¢ 26.20 a 23.77b 21.28c |21.17a
P (25+2°C)

content o
In refrigerator
(%) (10°C) 14.26 ¢17.34d| 14.38¢€ 1490 e 10.63 f 11.10f |13.77b

Mean 15.78 d17.40 b 17.68b 20.55a | 17.20bc | 16.19CD | 17.47
*Values foreachfungus followed by the same letter(s) are not significantly different,
according to LSDtest at P =0.05.

REFERENCES

A.O.A.C. 1999. Official Methods of Analysis of the Association of Official
Analytical Chemists 15" Edition, published by Association of Official
Analytical Chemists, Arlington, Virginia, USA.

Alexopoulus, C. J., Mims, C. W. and Blackwell, M. 1996. Introductory
Mycology. John Wiley & Sons, New York.

Al-Yahya, S. A. 2001. Effect of storage conditions on germination in wheat. J.
Agro. and Crop Sci. 186: 273- 279.

Barnett, H.L. and B.B. Hunter. 2004. lllustrated Genera of Imperfect Fungi.
Fourth edition. APS PRESS, MN, USA. 218 pp.

993



Shabana, Y. M.et al.

Barron, G. L. 1968. The Genera of Hyphomycetes from Soil. Williams &
Wilkins, Baltimore, MD.

Chattha, S. H., Jamali, L. A.,libupoto, K. A. and Mangi, H. R. 2012.Effect of
different packing materials andstorage conditions on the wiability of
wheatseed (td-1 variety). Sci., Tech. and Dev. 31 (1): 10-18.

El-Sayed, S., A.,Kineber, M. A. and El-Kady.E. A. 2004. Effect of storage
environment and package material on storability, yield and its quality of
flax seeds. J. Agric. Res.Tanta Univ. 30(3): 616-638.

El-Sayed, S., and Tolba, S.A. E. 2005. Effect of storage conditions and
package on germination, chemical composition, infection by ear and
kernel rot disease and oil quality in some maize grain genotypes. Alex.
J. Agric. Res. 50 (2): 23-33.

FAO, 2013. FAO Statistics Division. May 2013.

Guberac, V., Maric, S., Lalic, A., Drezner, G. and Zdunic, Z. 2003.
Hermetically sealed storage of cereal seeds and its influence on vigor
and germination. J. Agronomy and Crop Science 189: 54-56.

Gwirtz, J. A. and Garcia-Casal M. N. 2014. Processing maize flour and corn
meal food products Annals of the New York Academy of Sciences
1312: 66-75.

Harrington, J. F. 1973. Packaging seeds for storage and shipment. Seed
Science and Technology 1: 701-709

Heatherly, L. G. and Elmore, R. W. 2004. Managing Inputs for Peak
Production. Pages 451-536, in: Soybeans: Improvement, Production
and Uses.Boerma H. R., Specht, J. E. (eds), 3rd Edition, Agronomy N-
16, ASA, CSSA, SSSA, Madison, Wisconsin, USA.

Hunter, B. B. and Barnett, H. L. 1973. Deuteromycetes (Fungi Imperfecti), In:
Handbook of Microbiology: (Vol. 1), Organismic Microbiology. Laskin,
A. l. and H. A. Lechevalier, Eds. CRC Press, Cleweland, OH.

Hunter, B. B. and Barnett, H. L. and Buckelew, T. P. 1978. Deuteromycetes
(Fungi Imperfecti), In: Handbook of Microbiology: (Vol. 2), Fungi,
Algae, Protozoa, and Viruses. Laskin, A. I. and Lechevalier, H. A.,
Eds. CRC Press, West Palm Beach, FL.

ISTA. 2004. International Rules for Seed Testing. 4" edition. The
International Seed Testing Associated, Zurich. 2004.

Khan, F., Khan, S., Fahad, S., Faisal. S., Hussain, S. and Ali, S. 2014. Effect
of different levels of nitrogen and phosphorus on the phenology and
yield of maize varieties. American J. Plant Sci. 5: 2582-2590.

Lacerda, A. D. S., Lazarini, E. and Filho, W. V. V. 2003. Storage of
desiccated soybean seed and the ewolution of physiologic, biochemical
and sanitary characteristics. Braz. J. of Seeds 25: 97-10.

Mettananda, K. A., weerasena, S. L. and Lianage, Y. 2001. Effect of storage
enveroment, packagematerial and ssed moisture content on storability
of maize (zea mays L.) seeds. Ann. of the Sri Lanka Department of
Agric. 3: 131-142.

Malaker, P. K., Mian, I. H., Bhuiyan, K. A., Akanda, A. M. and Reza, M. M. A.
2008. Effect of storage containers and time on seed quality of wheat.
Bangladesh J. Agric. Res. 33 (3): 469-477.

994


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gwirtz%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24329576
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia-Casal%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=24329576
http://www.ncbi.nlm.nih.gov/pubmed/24329576
http://www.ncbi.nlm.nih.gov/pubmed/24329576

J. Plant Prot. and Path., Mansoura Univ., Vol.6 (7), july, 2015

Mehrotra, B. S. 1983. The impact of fungal infestation of cereal grains in field
and storage. Pages 185-200, in: Recent Advances in Plant
Pathology.Husain,A., Singh, K., Singh, B. P. and Agnihotri, V. P.
(eds,), Lucknow Print House. India.

Rahraw, R.,Rai, P. K., Kumar, A., Singh, B. A,Chaurasia, A. K. and
NeeruBala, N. 2013. Influence of polymer seed coating, biocides and
packaging materials on storability of Wheat (TriticumaestivumL.). Rep.
Opinion 5 (12): 51-55. (ISSN: 1553-9873).
http://www.sciencepub.net/report.

Santoso, B. B.,AryaParwata, I. G.M and Jaya, |. K. D. 2015. Seed wviability
and oil content of castor bean (Ricinus communisL.) as affected by
packaging materials during storage. International J. Appl. Sci. and
Tech. 5(2): 56-61.

Simic, B., Popovic, S. and Tucak, M. 2004. Influence of corn (Zea mays L.)
inbred lines seed processing on their damage. Plant, Soil and
Environment 50: 157-161.

Timéteo, T. S. and Marcos-Filho, J. 2013. Seed performance of different
corn genotypes during storage. J. Seed Sci., 35 (2, p): .207-215.
Tripathi, P. C. and Lawande, K. E. 2014. Effect of seed moisture and packing
material on ability and vigour of onion seed.J. Engineering

Computers and Appl. Scie. (JECAS) 3 (7): 1-5.

Tuite, J. F. 1961. Low incidence of storage molds in freshly harvested seed of
soft red winter wheat. Plant Dis. Reptr.43:470.

Wani, A. A., Joshi, J. Titov, A. and Tomar, D.S. 2014. Effect of seed
treatments and packing materials on seed quality parameters of maize
(Zea mays L.) during storage. Indian J. Appl. Res. 4 (4): 2249-555.

995


http://www.sciencepub.net/report

Shabana, Y. M.et al.

Ggaad) Bagay (ALl aily kb o diail) <l g £ ol cuiddl dig b il
a,.\alaﬁ\ 3l ué

9 "th sl s avia Tl taal i Al Gl e tana il
' B vaal) ae yud)

saa- b palall - ) gaia) daaly - Ao 3l AdS cLdl) Gl el and’

paaa- Bal) - Ae) 5l Eganll S e -cliladl) Gl el ey dga’

ceoVi\‘° 3\_3)31\ BJ\)A:&;JJ) ug‘);d\ BJ‘JAQ\.'AJJ )_.33& ﬁ.\ﬂ.d:\.w\)ﬂ\ 0l &_gﬁi
Ol (Al coadll (3, 5ll) cp Al Gl e ¢ g IS5 (o) ¢ e AaDEL 2L o el
(AN Gaddia cpliy) (Sl 5 AIESN Je ald] (Al coali) (A sl phadll oz guiall
Ol el s ) 5 5all) Qae VI il yhady L) o @lld g el A saad el 53 (o gaa]
OO oY) dpd) oal) B3 sa Sl s (aas ol bt caalinis ¢ g Gula jaal ¢ 830
plaainly @l 5 (gl (8 oy 3 A 5 a5l A e all (G Al 4 sha Il A Y
OSars YoOY e ) (ag Vo)) padivn ) cpe sl JMA YYE N Cagll Caial)
(VS il sl

Laliadl @il jhadlly @sli Jasa Aol GlS ale (gl Lple Juaniall gitiall ¢l
il ylad Lol ¢ 338 Gl joaal 5 dadll g o (alls ol yhadll LS 0al80 5 00 50
b 0 333 5 A 5o (o A pall a5 gl 5 sl 5 el 6 Y15 g ) 5 el
(2 coms 3R s bl 5 o g ) 5 gl sl U YT S sty Bl e (5 g 80 W 0S5
COlS s alla gl 5 583U Galls il (5 bads LY e (5 a0 LAl QS i
2 A 8 o Al oa G588 (lla el jdady Blal) il o Hadll gyl Juadl
W 81 il s 48BN midie o e culd) sl o colaill (e e de siae il sie
de gias g BN b 5al) (IS dlele Aieayy (70 ) +) phadll kil g Llay)
e | <y jlady Llalie alall 5 00 G g Alead Lauilie 480K (midia cpldi) Vsl (e
A NS g A ALl ()5 (B 5mS B3 G A 5 A e 0 35 (gl 8550
Gl e wale Lo 5 e T by A A skl A alass) ) (o LSy 501 el
Adpal gyl o Al ae Al (L) il e gz suiall (bl Tl eUEELG) 0 3
Gl o o gaall 853 sad) clieal Lia S B8 )5l e B 0 5330 Seple IS
A sk U Jtina g sima s () 0 ) Dbl ) A el (aa YEAT) Aa 0Ll ()55 e
ol + Ohaill (e GabsST 8 2 A Gl s i all Cagpl Jla s (ZALYY) sl
(s e oYY+ 51 TY) G sl s a3l (s sima e s el bl

@MK—I‘)—\Q d;bma‘)\)aﬁb‘}d&a‘)ﬂ\t_ljnua‘);ﬂaz\.m\)ﬂ\ =]
ALYl ol e Lal sine 5 (5 80 A gan o Ualia @l g A8GSN (adiie cplidyl (Sl (sa
Adall daall e Jaliall 4 il o sacdlaiiall Lald o jal cly s dplal) Ao (misl)

996



J. Plant Prot. and Path., Mansoura Univ., Vol.6 (7), july, 2015

Table (1): Effect of storage package material and storage condition
associated with maize grain

on

(TWC.324 hybrids cv.) after six months of storage.

incidence of fungi

Packaging material type
Fungus Storage conditions Paper Cotton Woven Cotton+ High-density |[Low-density| Mean
P clothes polyethylene |polyethylene |polyethylene [polyethylene
At room Temperature (25+2°C) 13.33 a 6.70 a 3.40a 10.07 a 10.07 a 6.70 a 8.37 a
Alternariasp. [Inrefrigerator (10°C) 6.70 a 16.67 a 10.00 a 23.37a 13.33 a 340a 12.24 a
Mean 10.02 a 11.68 a 6.70 a 16.71 a 11.70 a 5.05a 10.31
A flavus At room Temperature (25+2°C) 13.37de | 43.33 abc 3.40 de 60.00 a 36.67 bc 50.00 ab 34.46 a
Inrefrigerator (10°C) 23.33 cd 0.100 e 13.33 de 3.40 de 0.10 e 0.10 e 6.73 b
Mean 1835 ab 21.72 ab 8.37b 31.70a 18.38 ab 25.05a 20.60
A niger Atroom Temperature (25+2°C) 23.37bc 30.03b 10.03 bc 30.00 b 66.67 a 30.03b 31.69a
: Tn refrigerator (10°C) 340c 13.33 bc 13.37 bc 23.33 bc 6.70 bc 6.73 bc 11.14 a
Mean 13.38b 21.68 ab 11.70b 26.67 ab 36.68 a 18.38b 21.42
Fusariumsp Atroom Temperature (25£2°C) 20.00 a 10.03 a 10.03 a 6.70 a 0.10a 6.70 a 8.93a
* |Inrefrigerator (10°C) 23.33a 23.33a 16.67 a 16.67 a 13.37 a 6.73 a 16.68 a
Mean 21.67 a 16.68 ab 13.35 ab 11.68 ab 6.73 b 6.72 b 12.8
Penicillium sp. At room Temperature (25+2°C) 0.10a 3.40a 6.70 a 0.10 a 0.10 a 3.40a 2.30a
In refrigerator (10°C) 6.70 a 10.03 a 0.10a 0.10 a 3.40a 3.40a 3.96 a
Mean 3.40a 6.72 a 3.40a 0.10 a 1.75a 3.40 a 3.13
Rhizopus At room Temperature (25+2°C) 0.10 a 10.10 a 0.10a 0.10 a 0.10 a 3.40 a 231la
stolonifer Inrefrigerator (10°C) 0.10 a 0.10a 0.10 a 0.10 a 10.10 a 0.10 a 1.76 a
Mean 0.10 a 5.08 a 0.10a 0.10 a 5.08 a 1.75a 2.04
*Values for each fungus followed by the same letter(s) are not significantly different,
according to LSDtest at P =0.05.
Table (2): Effect of storage packaging material and storage
conditions on someseed quality parameter of maize
grain (TWC.324 hybrids cv.) after six months storage.
Packaging material type
Fungus Storage conditions Paper Cotton Woven Cotton+ High-density[ Low-density | Mean
p clothes |polyethylene | polyethylene |polyethylene| polyethylene
\ig?;gerg ?;)100 At room Temperature (25+2°C) | 33.13bc | 31.61d 31.50d 31.08 de 30.13 ef 29.48 f 31.16 b
In refrigerator (10°C) 34.86 a 34.03 ab 34.88 a 31.36 de 32.15cd 34.56 a 33.64 a
Mean 33.99a 32.82 bc 33.19 ab 31.22d 31.14d 32.02 cd 32.40
Germination At room Temperature (25+2°C) | 40.00 ¢ 0.100 e 90.00 b 23.33d 0.100 e 0.100 e 25.61b
(%) In refrigerator (10°C) 100.100 a| 96.67 ab 90.00 b 100.00 a 96.67 a 90.00 b 96.11 a
Mean 70.00 b 48.38 d 90.00 a 61.67 c 50.05d 45.05d 60.86
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Moisture Atroom Temperature (25+2°C) 14.10c 14.17c 14.10c 14.23 ¢ 1543 a 15.73 b 14.63 a
content (%
(%) Inrefrigerator (10°C) 8.33e 7.279 7.57f 7.73f 9.83d 9.77d 8.42b
Mean 11.22b 10.72d 10.83 cd 10.98 c 12.63a 12.75a 11.53

*Values for each fungus followed by the same letter(s)are not significantly different,

according to LSDtest at P =0.05.
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