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ABSTRACT

This experiment was undertaken at mushroom production unit in the college of Agricultural
Engineering Sciences, Duhok University, Kurdistan Region-Iraq, during the growing year 2021 and 2022,
to investigate the effect of different substrates of spawn production (oat, corn, millet, wheat, canary seed)
and calcium carbonate (with or without) on the growth and yield of oyster mushroom (Pleurotus
ostreatus). The results showed that corn grain was significantly recorded fastest complete colonization of
mycelium after (7) days followed by millet, canary seed, oat, and wheat which recorded (9, 10, 12, and 13)
days respectively and they were not affected by any pests after 6 months in refrigerator as shelf life of
spawn. However, millet and CaCOs significantly recorded the shortened number of days for the viewing
first pinhead, whereas canary seed significantly obtained the higher number of heads per bags, but
treatments without using CaCOs significantly enhanced heads number and head length per bags.
Concerning the fruit weight, head diameter and fruit dry weight did not record any significant differences
in the single effect of two factors. On the other hand, the interactions between millet or corn grains with
using CaCOs had significant effect on higher head diameter and minimum number of days respectively

for the viewing first pinhead per bags.
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INTRODUCTION

yster mushroom is an edible mushroom

having excellent flavor and tastes. The
common name comes from the white shell,
which is like appearance of the fruiting body
(Ghareeb, 2019). They are classified based on
edibility and shape of the fruit body (Ibekwe et
al., 2008). Pleurotus species are popular and
widely grown throughout the world mostly in
Asia and Europe owing to their simple and low-
cost production technology and higher biological
efficiency (Mane et al.,, 2007). In general,
mushrooms are highly being utilized as
important food products for their significant role
in human health, disease control and nutrition
(Chang and Miles, 1989). They are rich source
of proteins, vitamins, carbohydrates, and
minerals (Ananbeh, 2003), like potassium,
phosphorus, calcium, and sodium (Manzi et al.,
1999), but poor in fat and calories while rich in
proteins, chitin, and vitamins, particularly
riboflavin, niacin, B1, B5, B6, C, D, and K
(Ahmed et al., 2009).

Cultivating oyster mushroom has extremely
increased throughout the world because of their
abilities to grow at a wide range of temperature
and harvested all year round (Amin et al., 2007),
because ostreatus is one of the most popular
oyster mushroom species that can grow on
different agricultural wastes (Sultana et al.,
2018), such as wheat straw (Ananbeh and
Almomany, 2005). However, growing oyster
mushrooms can convert a high percentage of
lignocellulosic substrate to fruiting bodies
(Sharma et al., 2013). On the other hands, there
are other factors that affect mushroom growth
includes temperature, moisture percentage, pH
and light intensity (Kadiri, and Kehinde, 1999).

Mushrooms can be grown from spawn which
is mycelium of mushroom that grow on a
different substrate and used like a seed for
mushroom production, mainly cereal grains are
used for spawn production of mushroom. Hence,
to produce spawn production, inoculate a
pasteurized medium usually different kinds of
grains with the sterile culture of a particular
mushroom species, after the culture has grown
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throughout the medium it is called spawn
(Stanley, 2010). However, Hossain, (2018)
showed that quality of spawn determines both
quality and yield of mushroom cultivation, and
different grain substrates such as wheat, barley,
millet, maize, oat, and sorghum influenced
mycelial growth of Pleurotus species for spawn
production (Mishra et al., 2018). Nwanze et al.
(2005) tested the effect of spawn grains such as
corn, millet, and wheat on the culture of
Lentinus squarrosulus mushroom, his results
shown that corn spawn induced highest yield and
dry weight of fruiting as compared to millet and
wheat spawn.

In despite of that, calcium carbonate (CaCos)
is used in cultivation of mushroom to enhance
pH of substrate (Wajid Khan et al., 2013),
Although mycelium of mushroom obtains
nutrients from substrate at specific level of pH
(Sarker et al.,, 2007). Thus, rapid mycelial
growth of Pleurotus species takes place at pH
between (6.4 to 7.8) (Igbal and Shah, 1989).
Therefore, the aims of the study are to determine
the effect of different kinds of spawn grains (oat,
corn, millet, wheat, canary seed) and calcium
carbonate on the growth and yield of oyster
mushroom (Pleurotus ostreatus).

MATERIALS AND METHODS

The experiment was carried out in the
mushroom production unit at College of
Agricultural Engineering Sciences, University of
Duhok, Kurdistan Region-lrag during the year
2021 to 2022. The study was arranged in a
complete randomized design (CRD) with 10
treatments, 3 replications (10X3) and 30
experimental units. Also, the data was recorded
according to Duncan’s test at (5%) level, and the
data was analysed by (SAS, 2007) program.
Spawn preparation

One kilogram of five different kinds of grains
includes (canary seed, oat, wheat, millet, and
corn) which individually immersed in hot water
for 24 hours, and let overnight to reducing
moisture near 50% then added enough amount of
calcium carbonate and calcium phosphate to
adjusting pH and grain texture. After that, 225 g
of every type of grains added in conical flask
that volume (500 ml) and sterilized by autoclave
at 15 Ibs pressure and 121°C for 90 minutes.
Concerning, each type of grains has 3 conical
flasks. However, for grains isolation, pure
cultures of mycelium were obtained in the

previous research that titled “Influence of
glucose and peptone on the mycelial growth of
oyster mushroom (Pleurotus ostreatus)” (Edo,
2021). Finally, under aseptic conditions the pure
mycelium in the petri dishes (90 x 15) mm
cutting off into two half and one half transferred
to each conical flask that contains 225 g of
grains, and incubated at temperature 28°C for
mycelium colonization of oyster mushroom
(Hoa and Wang, 2015) for 21 days.
Calcium carbonate

Calcium carbonate (CaCOs) factor consists of
two levels, involving, (0 and 500 g) per 25 kg of
wet straw for pH adjusting between 7 to 8. In
this research the bags of wheat straw immersed
in water for 48 hours to get enough amount of
water then boiled the straw in hot water for 30
minutes, after that, split straw into two parts
each part contains (25 kg) of wet straw then
mixed 500 g of CaCO; (chalk) to one part and
other part let without (CaCOs). Finally, 110 g of
spawn mixed with 1600 g of sterilized straw
were filled in the polyethylene bags, which
incubated at 25 °C and more than 75% moisture
in the growing room.
Measurements
= Mycelium colonization: complete
colonization of mycelium in each conical flask
was visually recorded daily by the naked eye.
» Shelf life of spawn: spawn placed in
refrigerator at (4 °C) for six months.
= First pinhead (days): recorded after observing
first pinhead from spawn run.
= Number of fruit (No.): single fruit for each
head counted but only for the first flush
(harvest).
= Head length (cm): was measured using roller
from the base of the main stem to the peak of
cap.
» Head diameter (cm): head cap diameter was
measured by using roller.
= Fruit weight (g): only first flush (harvest) was
measured for fruiting weight.
» Fruit dry weight (g): 50 g of fresh fruits for
each experimental unit placed in oven at 72 °C
until the weight was stabilised.

RESULTS
1. Mycelium colonization
Figure (1) registered that corn grain was
significantly recorded complete colonization of
mycelium after (7) days followed by millet,
canary seed, oat, and wheat which recorded (9,
10, 12, and 13) days respectively.
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Fig.(1): Fully colonization of mycelium growth after inoculation (oyster spawn).

2. Shelf life of spawn

After complete colonization of grains in
conical flask were stored in refrigerator for six
months for testing spawn shelf life, meaning that
how much mycelium will stay viable and testing

of spawn for grown, whereas the grain did not
affected by any pests as shown in the figure (2).
Then the spawn grown in straw for guarantee
success and testing of rest parameters. However,
this spawn was mother spawn (F1).

3. First pinhead per days

The results in table (1) shows that there was a
significant difference between CaCos levels, the
minimum number of days were observed for the
first pinhead of oyster mushroom when CaCos is
used, which is (18.07) days compared to (20.73)
days for not using CaCos. Also, grain types
significantly shortened number of days for the

Fig.( 2):- Gin types of oyster musroom in refrigerator after 6 months at 4 °C.

viewing first pinhead, which millet obtained
(18.00) days, and wheat record (21.33) days. The
binary interactions between CaCos levels and
grain types shows a significant effect on first
pinhead and the best results are observed with
using CaCos and millet grain that had (15.67)
days compared to wheat grain which recorded
(21.33) days for the observing first pinhead.
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Table (1): Effect of CaCos, grain types and their interaction on the number of days for the first pinhead
observing of oyster mushroom.

Grains type
CaCosLevels Corn Canary Oats Wheat Millet Effect of CaCo,
Without CaCos 20.67 b° 20.33 ke 21.00 b° 21.33°¢ 20.33 bc 20.73°
With CaCos; 17.67 2 19.00 ¢ 17.67 20.33 ¢ 15.67 @ 18.07 @
Effect of Grains 19.17 2 19.67 2 19.33 @ 20.83° 18.00 2

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan's Multiple Rang Test.

4. Number of heads per bag

Data in table (2) reveled that there is a
significant increase in number of heads per bag
without applying CaCos, at rate (6.47) compared
to applying CaCos (4.20). The grain types
significantly affected on this parameter, the

highest number (6.67) was recorded by using
Canary grain. The interaction between CaCos
level and Grain types achieve a maximum value,
without applying CaCos and Canary grain at rate
(9) heads per bag, compared to other means.

Table (2): Effect of CaCos, grain types and their interaction on the number of heads per bag of oyster

mushroom.
Grains type
CaCos Levels Corn Canary Oats Wheat Millet Effect of CaCos
Without CaCos 7.33% 9.002 6.00 b° 3.00¢ 7.00 % 6.47 2
With CaCos 2.334 4,33 5.67 b° 5.67 b¢ 3.00¢ 4.20°
Effect of Grains 4.83° 6.67 2 5.83 % 4.33° 5.00°

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan’'s Multiple Rang Test.

5. Fruit weight per bag

The data presented in table (3) shows that
there were no significant differences between
treatments in the fruit weight per bag when

applying CaCos level and grain types. Also, the
binary interaction between CaCos level and grain
types have no significant effect on fruit weight
per bag.

Table (3): Effect of CaCo3 level, grain types and their interaction on the fruit weight per bag of oyster

mushroom.
Grains type
CaCos Levels Corn Canary Oats Wheat Millet Effect of CaCos
Without CaCos; 244,13 ¢ 206.65 2 192.88 2 218.102 175.402 207.432
With CaCos; 279.86 @ 221.28 2 238.09 2 257.06 2 219.552 243.17 2
Effect of Grains 262.002 213.96 2 215.492 237.58 2 197.48 2

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan's Multiple Rang Test.

6. Head length per bag

Table (4) revealed that the treatment without
calcium carbonate gave highest value (10.23 cm)
of head length per bags. However, the maximum
head length of oyster mushroom (10.53 cm),
obtained from the wheat grains, and the
minimum head length (8.71 cm) was obtained in

millet grains. Regarding the dual interactions
between CaCos and grain types, noticed that
without using CaCos with corn or wheat grains
significantly increased (11.18 and 11.08) cm
respectively of head length per bags, and the
lower length (8.08 cm) of head (fruit) per bags
was observed in millet as shown in the table (4).
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Table (4): Effect of CaCos, grain types and their interactions on the head length of oyster mushroom.

Grains type
CaCosLevels Corn Canary Oats Wheat Millet Effect of CaCos
Without CaCos; 11.18+@ 9.99 ® 9.58 @ 11.08 2 9.34 10.23 2
With CaCos; 8.63° 9.33%® 9.30 @ 9.99 @ 8.08 ° 9.07°
Effect of Grains 9.91 ® 9.66 ® 9.44 @ 10.53 2 8.71°

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan's Multiple Rang Test.

7. Head diameter per bag

Table (5) shows that both levels of CaCos
and all types of grains did not obtain significant
differences in the diameter of head in oyster
mushrooms. Whereas there is a significant

difference observed in the double interactions of
CaCos and grains type, when oyster substrate
treated by CaCos and mixed with corn grains
recorded significant head diameter, which gave
(15.94 cm) per bags.

Table (5): Effect of CaCos, grain types and their interactions on the head diameter of oyster mushroom.

Grains type
CaCos Levels Corn Canary Oats Wheat Millet Effect of CaCos
Without CaCos 10.72° 12.56 12.09° 13.65 2 11.01° 12.00 2
With CaCos; 15942 11.77° 13.38 2 12.64 2° 11.32° 13.012
Effect of Grains 13.332 12.16% 12.732 13.152 11.17¢@

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan’'s Multiple Rang Test.

8. Fruit dry weight

Tabulated data in table (6) observed that both
CaCos and grains spawn had no significant
effect on the fruit dry weight of oyster

mushroom. However, the same table clarified
that the twin interactions between two factors
under the study also had no significant effect on
the fruit dry weight of oyster mushroom.

Table (6): Effect of CaCos, grain types and their interactions on the fruit dry weight of oyster mushroom.

Grains type

CaCos; Levels

Effect of CaCos

Corn Canary Wheat Millet
Without CaCos 4562 3.812 47472 4492 3.292 4182
With CaCos 3.98¢2 4442 4182 3.322 3.032 3.794
Effect of Grains 4.27% 4122 4.46°2 391¢ 3.16¢

* Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan's Multiple Rang Test.
DISCUSSIONS

The results shows that corn grain was the best
spawn for complete colonization of oyster
mycelium growth due to large size of corn grains
and have large pore space, hence, increased
oxygen concentration causes to increased
mycelial growth this is confirmed by (Mbogoh,
et al., 2011 and Kenealy, and Dietrich, 2004)
who reported that mycelial growth increased
with increasing oxygen concentration within
spawn grain substrates. Also corn have more
nutrients for mycelial growth than smaller grains
(Mottaghi, 2006). Then followed by millet
because millet grains are best carbohydrate
source for mycelium propagation
(Kumbhar, 2012).

However, oyster mushroom (Pleurotus
ostreatus) growth and vyield characters
significantly influenced by different substrates of
spawn and calcium carbonate. Different
substrates of spawn significantly effect on some
characters of oyster mushroom, which was
number of days for the first pinhead and number
of heads per bag as illustrated in tables (1 and
2), may be this was happened as a result of the
surface area of grain, meaning that the smaller
grain have more surface area than the larger
grain which resulted in faster inoculation
(mycelium growth inside the straw) of
substrates. The same results were reported by
(Mamiro and Royse, 2008) which showed that
smaller grains have a greater number of
inoculation points per kg than larger grains or
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may be as a result of temperature and humidity
as reported by Shah et al. (2004) which recorded
that spawn run and pinhead formation were
observed at 25 °C.

Also head length of oyster mushroom
significantly affected by spawn types and the
best results was recorded by wheat grain, as
shown in table (4), this result may be due to the
size of grain where the bigger grains have a
greater food reserve (Elliot, 1985) and can
sustain the mycelium for longer periods of time
during stress (Fritsche, 1988), Thus, different
kinds of spawn may influence on the growth and
productivity  (Pathmashini et al.,, 2008).
However, calcium carbonate  positively
influenced in the number of days for the first
pinhead as showed in table (1) this result is
agreed with (Khan et al., 2013) which showed
that cotton waste containing 2% lime was proved
one of the best for cultivation of oyster
mushroom compared to other variables of lime
which are 0%, 4% and 6%, that significantly
effect on the number of days taken for initiation
of pinheads. Whereas calcium carbonate does
not effect on the other parameters which are
number of heads per bag, fruit weight per bag,
head length, head diameter and fruit dry weight.

CONCLUSIONS

In conclusion, the study results shows that
growing oyster mushroom were the best when
mixed calcium carbonate with its substrate.
Also, millet grains cause early harvesting of
oyster mushroom compared to other types of
grains. Concerning the singular influences of
grains and CaCOs; did not recorded any
significant changes in the fruit weight, fruit
(head) diameter and fruit dry weight. However,
the binary interactions between millet and corn
with using CaCOs significantly influenced on
head diameter and shortened period of days for
the viewing first pinhead respectively. Also corn
grain was significantly affected on complete
colonization of mycelium followed by millet,
canary seed, oat, and wheat. Whereas grain types
did not affect by shelf life of oyster spawn after
6 months in refrigerator.

REFERENCES

Ahmed, S. A., Kadam, J. A., Mane, V. P, Patil, S. S.,
and Baig, M. M. V. (2009). Biological
efficiency and nutritional contents of
Pleurotus florida (Mont.) Singer cultivated on

different agro-wastes. Nature and science,
7(1), 44-48.

Amin, SM. Nirod, C. Moonmoon, SM. Khandaker, J.
and Rahman, M. (2007). Officer’s Training
Manual, National Mushroom Development

and Extension Centre, Savar, Dhaka,
Bangladesh. 7-17.
Ananbeh, K.M. (2003). Production of oyster

mushroom on different agricultural wastes
available in Jordan. M. Sc. Thesis, Jordan
University, Jordan.

Ananbeh, K.M. and Almomany, A.R. (2005).
Production of oyster mushroom Pleurotus
ostreatus on olive cake agro waste. Dirasat
Agric. Sci. 32, 64-70.

Chang, S.-T., and Miles, P. G. (1989). Edible
mushrooms and their cultivation. 345, p.
Florida: CRC Press, Inc.

Edo, N. Y. (2021). Influence of glucose and peptone
on the mycelial growth of oyster mushroom
(Pleurotus  ostreatus). Journal of Duhok
University, 24(2), 11-18.

Elliot, T.J. (1985). Spawn — making and Spawns. In:
The Biology and Technology of the Cultivated
Mushrooms, P.B. Flegg, D.M. Spencer and
D.A. Wood (Eds.), John Wiley and Sons Ltd.

Pp. 131- 139.
Fritsche, G. (1988). Spawn: properties and
preparation, In:  The Cultivation of

Mushrooms. van Griensven, L.J.L.D. (Eds.),
Darlington Mushroom Laboratories, Sussex.
Pp. 1-99.

Ghareeb, B.A. (2019). Impact different Level of
Calcium Carbonate (CaCos) on Growth and
yield of Oyster Mushroom (Pleurotus Spp.).
International Journal of Engineering and
Technology (IJET). V: 11, No 4.

Hoa, H. T., and Wang, C. L. (2015). The effects of
temperature and nutritional conditions on
mycelium growth of two oyster mushrooms
(Pleurotus ostreatus and Pleurotus
cystidiosus). Mycobiology, 43(1), 14-23.

Hossain, M. Md. (2018). Effect of Different Grains
on Mycelial Growth and Yield of Pleurotus
sajorcaju. International Journal of Current
Microbiology and Applied Sciences. 7 (9): 9-
13.

Ibekwe, V.I., Azubuike, P.l., Ezeji, E.U. and
Chinakwe, E.C. (2008). Effects of Nutrient
Sources and Environmental Factors on the
Cultivation and Yield of Oyster Mushroom
(Pleurotus ostreatus). Pakistan Journal of
Nutrition. 7 (2): 349-351.

Igbal, M. and Shah, A.A. (1989). Effect of CaCO3 on
substrate of Pleurotus sajor-caju. Sarhad J.
Agric., 5: 359-61.

Kadiri, M. and Kehinde, J.A. (1999). Production of
grain mother and planting spawns of Lentinus
subnudus, Nigeria Botany J. 12: 37-44.



Journal of University of Duhok., Vol. 25, No.2 (Agri. and Vet. Sciences), Pp 19-26, 2022

Kenealy, W. R., and Dietrich, D. M. (2004). Growth
and fermentation responses of Phanerochaete
chrysosporium to O, limitation. Enzyme and
microbial technology, 34(5), 490-498.

Khan, M. W., Ali, M. A,, Khan, N. A,, Khan, M. A,
Rehman, A., and Javed, N. (2013). Effect of
different levels of lime and pH on mycelial
growth and production efficiency of oyster
mushroom (Pleurotus spp.). Pak. J. Bot, 45(1),

297-302.
Kumbhar, C. T. (2012). Effect of spawn substrates on
yield of Pleurotus eous (Berk.)

Sacc. International Journal of Plant Sciences
(Muzaffarnagar), 7(2), 224-229.

Mamiro, D.P. and Royse, D.J. (2008). The influence
of spawn type and strain on yield, size and
mushroom solids content of Agaricus bisporus
produced on non-composted and spent
mushroom compost, Bioresource Technology.
99 (8): 3205-3212.

Mane,V. P., Patil, S. S., Syed, A. A. and Baig, M.
M.V. (2007). Bioconversion of low quality
lignocellulosic agricultural waste into edible
protein by Pleurotus. Journal of Zhejiang
University of Science, 8(10): 745-751.

Manzi, P., Gambelli, L., Marconi, S., Vivanti, V., and
Pizzoferrato, L. (1999). Nutrients in edible
mushrooms: an inter-species comparative
study. Food chemistry, 65(4), 477-482.

Mbogoh, J. M., Anjichi, V. E., Rotich, F., and Ahoya,
N. K. (2011). Substrate effects of grain spawn
production on mycelium growth of oyster
mushroom. Acta horticulturae.

Mishra, A.K., Singh, G., Kumar, A., Yadav, A.K. and
Mohit. (2018). Comparative studies of span
growth on different grains substrate in three
Pleurotus spp. (Pleurotus florida, Pleurotus
flabellatus and Pleurotus sapidus). Int.J. Curr.
Microbiol.App.Sci. 7(06): 3239-3245.

Mottaghi, H. (2006). Oyster Mushroom. Andishieh
Farda Publication, p.352.

Nwanze, P. I. Ameh, J. B and Umoh, v.J. (2005). The
effect of the interaction of various oil types
with different culture media on biomass

production of Psathyrella atroumbonata
pegler. Afr. J. Biotechnol, 4: 1285-1289.

Pathmashini, L., Arulnandhy, V., and Wilson
Wijeratnam, R.S. (2008) cultivation of oyster
mushroom (Pleurotus ostreatus) on sawdust.
Ceylon Journal of Science (Biological
Sciences). 37 (2): 177-182.

SAS Institute, Inc (2007). Statistical analysis system.
SAS institute Inc., Cary, NC. USA.

Sarker, N.C., M.M. Hossain, N. Sultana, 1.H. Mian,

AJ.M.S. Karim and S.M.R. Amin. (2007).

Effect of different levels of pH on the growth

and yield of Pleurotus ostreatus (Jacquin ex.

Fr.) Kummer. Bangladesh J. Mush., 1(1): 57-

62.

Z.A., Ashraf, M. and Ishtiag, M. (2004).

Comparative study on cultivation and vyield

performance of oyster mushroom (Pleurotus

ostreatus) on different substrates (wheat straw,
leaves, sawdust). Pakistan Journal of

Nutrition. 3 (3): 158 — 160.

Sharma, S., Yadav, R.K. P. and Pokhrel, C. P. (2013).
Growth and Yield of Oyster mushroom
(Pleurotus ostreatus) on different Substrates.
Journal on New Biological Reports. 2(1): 03-
08.

Stanley, H.O. (2010). Effect of substrates of spawn
production on mycelial growth of Oyster
mushroom species. Agriculture and Biology
Journal of North America. 1(5): 817-820.

Sultana, R., Ismail Hossain, MD., Saifullah, MD.,
Amin, R. and Chakraborty, R. (2018).
Influence of Substrate pH and Watering
Frequency on the Growth of Oyster
Mushroom. International Journal of Plant
Biology and Research. 6(4): 1097.

Wajid Khan, M., Ali, M.A., Ahmad Khan, N., Aslam
Khan, M., Abdul Rehman and Javed, N.
(2013). Effect of Different Levels of Lime and
Ph on Mycelial Growth and Production
Efficiency of Oyster Mushroom (Pleurotus
Spp.). Pak. J. Bot., 45(1): 297-302.

Shah,

25



26

Journal of University of Duhok., Vol. 25, No.2 (Agri. and Vet. Sciences), Pp 19-26, 2022

poeud I SUgsyS 356 g s1adl Z Loy daliswall blugl 456
(Pleurotus ostreatus) gswll shas zlily gai Lo
FOSVES]|
oLawssS @8l Sgas dnale cduely)l dwsigl pole LIS 5 sladll ZLS] Basg 6 dulsall oda cugsa
(oA B0 b gadl) ylaall yliy ZLsy daliswll blugdl 256 dulysl ( 2022 ¢ 2021 dwe JU5 3l sl
< «(Pleurotus ostreatus) é;b.dl o bolsg gai e pod N SlgyyS ,,,3‘139 (é,b.(!l 9339 (adll
SIUSI 39ds5 oyl Laaly AT (7) a3 poulracall JolS slosius] ggima JKau o 311 Lgu> ol Ll
saisl 6 301 303l ¢lgil o ol Ay @ ¢ Mol e Logy (13 ¢ 12 ¢ 10 ¢ 9) o 1 zaiillg (Lo gadlg
Pl sae le goime JSay 0331 (CACO3) posad Il SligsylS o oiall dpadly . g sasS &l 8
OMoloall Lol (oS JSI uadall o 55T sae e oyl yody clios oy ybaall Gy Jo¥ 5 yosuall
oS IS gl Jobog uabsll sae B ByuS Baliky Cuud CaC03 porud Il SUgysS plasuiusl oy
839 o il shadg Bsadll 3o B dagine Bod gl Joud @ crlelall gasdll pSLIL glews lad WIS
SUgssS plasuwl go 5yillg 3l Vg o dogaidll OlySWI clael g1 Lol o ylodll Bl
S IS sl gyt Ml e sLAI e Gl 1300 g pul sl 1328 13008 5 g I

200k oSN HligyyS , udill [ gy lxall ylad (Pleurotus ostreatus :duo-Liaall OIS

Sy 9 4ndS yaud porudS GlgsylS Uiyl (895 Ulud panyas (o 3ol (o gl UysClyls
(Pleurotus ostreatus)  $osdw SylaS

w94

WPl bl sl 13498 J K4S BLS panyas Bay J gls plovids ala b wdgSas B4
o Mol iuiogli Ly y 8 Uydli o9 §.(2022 - 2021) Bl ¢ 8lswe (0l yoS ladyan (oas LigSly
GUoyls UsCiyls o (ols sadly Uyls o pidS 0 B ¢ JgaidS ¢ ylogs ) S4laS (Bgi Lld panyay
Ll 315 oS 058 sLs Leladdd (Pleurotus ostreatus)  $osdus SsUES rcodnyas gdisdS sdud pomdlS
SIUS gl Uyls o uy8 19 iy o oS0y (7) Luyss iy (oolad b osducslo Uadday 133y BgaiaS
BU3 Bgs iyex 7 o fasans J (13 ¢ 12 <10 9) (395 slogi (i ploidd Bl oS (uds @ieS o ylogds o
(CaCO3) posudls Lligyyls o 38 Dosliduw oK dS9S 1§ dog 1s > 5 Wsda (6) i (994
SIUS 5l Uyls ddys o Sapdy o SHlES foydu pasCl LuddSjos o9 150y 1yle] yau 038 Bloryay (S45518
Glgnyls Lldyl oo (0sS90 9a0 Ludgydd . SaucS yad o9 (435 slagi BSHES (2Sydw Ile] (psiaids
Py o3 SausS yan o Syduw Laliiys 9 LS (S ydw 1ylo] Ugsoad) gya845 4oy (CaCO3) pguud S
Lossd o 13 SHlES LacS 5 (550 slogd Blayay (0505518 7 (SosS9a yaa b A6 By y8 Sosliaw .l
ULy IG JdBs 59a3dS b LunyB 1yaBls Do (G058 ddys oSl § 5,8 U clin LS o S,
ol LiaS 503 51 (Bus (i3ay UsuasS o SHES (S s tto 38 Uigsoady (63454 digs poasudlS Gligyyls

00kes « poead S BligyylS, Jawad ( Sosdw 5,85 « Pleurotus ostreatus . Ciciwos widsas



