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ABSTRACT

In this research, substrates consistingh of sawdust, wheat straw, date palm leaf wastes, the combination of sawdust
with wheat straw (in equal ratio), the combination of sawdust with date ?alm leaf wastes (in equal ratio), the
combination of wheat straw with date palm leaf wastes (in equal ratio) as well as chemical supplements of urea (10g
in liter per kg of substrate based on fresh weight of substrate), manganese sulfate (7pg. kg based on dry matter
substrate), ammonium phosphate (15g in liter Ioer kilogram of substrate, based on fresh weight of substrate) and bio
additive supplements of mycorrhiza (one milliliter of Glomus mosseae inoculum per kg of salmon oyster mushroom
spawn) and vermicompost (6% fresh weight of substrate) in the form of factorial experiment (two factors of substrate
and supplement) based on a completely randomized design with three replications were used. The results showed that
highest nitrogen content of adult fruit body was allocated to date palm leaf wastes substrate. Also, the amount of
lovastatin in adult fruit body was in substrate wheat straw enriched with manganese sulfate and substrate date palm
leaf wastes enriched with mycorrhizal was recorded 600 and 219.22 mg.100g dry weights, respectively. Also, the
results showed that the dry matter of oyster mushroom from third-flush in six substrates écombined and non-
combined) was higher than the first and second-flush oyster mushroom. The highest (12.20 days) and the lowest
(7.80 days) time to complete the vegetative growth of mycelium were allocated to non-combined substrates of date
Palm leaf wastes and wheat straw, respectively. The results of total yield showed that the highest (1499.00g) and
owest (904.88g) fruit body weight were allocated to wheat straw substrate and date palm leaf wastes substrate,
respectively. Also, the highest (1312.00g) fresh weight of the adult fruit body (yield) is devoted to supplementation of
mang?anese sulfate, and there was also a significant difference between this supplement with three other nutritional
supplements in terms of yield at probability level of 5%. Therefore, the combination of wheat straw and manganese
sulfate as a suitable substrate for the production of salmon oyster mushroom is recommended.
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Table 1. Carbon, nitrogen and carbon to nitrogen
ratio of substrates (dry weight percentage)

Characteristics substrates C (%) N (%) CIN

SD 38.00 0.48 79.16
WS 34.00 0.71 47.88
PL 36.11 0.41 88.07
SD+WS 35.51 0.55 64.56
SD+ PL 34.72 0.40 86.80
WS+PL 35.22 0.59 59.64
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N: nitrogen, C: carbon, C/N: Carbon to N ratio.
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS:

Sawdust with Wheat Straw, SD+PL: Sawdust with Palm Leaf
Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes.
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Table 2. Some physical and chemical properties of vermicompost

oH EC N POs KO Ca Fe Zn Cu oc Pb
(ds.m) (%) o) () (%) (Mgkg) (Mgkg) (Mgkg) (%) (Mgkg)
751 3.19 261 269 076 560 11526 249.95 4244 3075 1558
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Table 3. Analysis of variance for the contents of nitro
fruit body salm

gen, potassium, calcium, protein, lovastatin and dry matter of
oneo oyster mushroom

Mean sqguares
Sources of variation df . . Dry matter
N K Ca  Protein  Lovastalin . o Second-flush  Third-iush
Substrate 5 8817 171397.217 1738”7 169.19" 15084093~ = 17.89" 21.69 15.52"
Supplement 4 095" 20008617 034" 18257  10200.25" 9.76" 21.49" 16.50"
Substrate x Supplement 20 0.10® 134349 0.06" 1.98" 491.03" 3.12%® 3.72% 147"
Experimental error 60 0.05 651.33 0.03 1.13 272.23 3.65 8.90 5.40
C.V. (%) 413 451 7.80 414 430 30.05 34.74 20.20

o0 09 Jlesl mhaw (o lo pme Dglas lo sime glds 95 s g 5 NS

ns, *, **: Non-significant and significant at 5 and 1% probability levels, respectively.
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Table 4. Analysis of variance for the content of moistur

e, Spawn run, pinhead formation of salmoneo oyster mushroom

Traits Mean squares
SOV f Firstilush Seggﬁs-tﬁih Third-fiush Spawnrun  Pinhead formation  Fruit body formation
Substrate 5 17.89” 21.69° 15.52" 40.81" 28.027 3354”7
Supplement 4 9.76" 21.49" 16.50" 7217 9.15™ 10.69”
Substrate x Supplement 20 3.12™ 3.72" 147" 0.14™ 0.14™ 0.14™
Experimental error 60 3.65 8.90 5.40 0.63 0.64 0.81
C.V. (%) 2.04 3.27 2.63 7.64 5.40 4.50

o009 Jleol mhw (ol pme Solas lo pixe glds 945 13

ns, *, **: Non-significant and significant at 5 and 1% probability levels, respectively.
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Table 5. Analysis of variance for the yield of fruit body of salmoneo oyster mushroom

Traits Mean squares

of Yield Total yield
S.0.V First-flush Second-flush Third-flush Y
Substrate 5 248743.917 41125.41" 17882.05 3317859.98"™
Supplement 4 49360.43" 7630.20" 10498.65™ 128866.21"
Substrate x Supplement 20 10853.65" 624.37" 60.06" 12653.98™
Experimental error 60 6210.78 335.74 276.77 9768.32
C.V. (%) 12.92 4.86 7.75 8.23

oy B0 9 ) Jleasl mhaw jo e pixe Dglas lo g Dglas 0 ik

ns, *, **: Non-significant and significant at 5 and 1% probability levels, respectively.
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Table 6. Comparison of means for the effects of substrate and nutritional supplement on content of nitrogen, dry
matter and moisture of fruit body of salmoneo oyster mushroom

Characteristics N Dry matter (%) Moisture (%)
Treatments (% D.M) First-flush  Second-flush ~ Third-flush  First-flush ~ Second-flush ~ Third-flush
SD 6.41b 6.97a 8.99ab 12.04ab 93.03b 91.00ab 87.96ab
S 4.98e 4.98b 7.14b 10.27b 95.02a 92.85a 89.73a
Substrates PL 7.00a 7.75a 10.28a 12.61a 92.25h 89.72b 87.39%
SD+WS 5.65d 6.26ab 8.88ab 11.91ab 93.73ab 91.11ab 88.09ab
SD+PL 5.99¢ 6.98a 9.00ab 12.05ab 93.02b 90.99ab 87.95ab
WS+PL 5.15e 5.19b 7.22b 10.21b 94.80a 92.77a 89.79%
Urea 5.99b 6.35ab 8.10b 11.17b 93.64ab 91.80a 88.83a
Manganese Sulphate 5.59d 5.69b 8.00b 11.03b 94.31a 91.90a 89.70a
Supplements  Ammonium Phosphate 5.71cd 5.98b 8.00b 10.99b 94.02a 91.90a 89.01a
Mycorrhiza 6.17a 7.60a 10.50a 13.22a 92.40b 89.40b 86.78b
Vermicompost 5.86bc 6.15b 8.10b 11.17b 93.84a 91.80a 88.83a
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* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf Wastes, WS+PL:
Wheat Straw with Palm Leaf Wastes.
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Figure 1. Mean comparsion of interaction effect of substrate and nutritional supplement on potassium content of fruit
body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf

Wastes, WS+PL.: Wheat Straw with Palm Leaf Wastes.
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Figure 2. Mean comparsion of interaction effect of substrate and nutritional supplement on calcium (%D.M) content
of fruit body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf

. Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes. .
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Figure 3. Mean comparsion of interaction effect of substrate and nutritional supplement on protein content of fruit
body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf
Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes.
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Figure 4. Mean comparsion of interaction effect of substrate and nutritional supplement on lovostatin content of fruit
body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf

Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes.
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Table 7. Comparison of means for the effects of substrate and nutritional supplement on spawn run, pinhead
formation, fruit body formation and yield of fruit body of salmoneo oyster mushroom

Treatments Characteristics  spawn run ~ Pinhead formation  Fruit body formation Yield ()
(days) (days) (days) Third-flush _Total yield
SD 12.00a 16.20a 21.40a 194.40d 1060.00d
WS 7.80d 12.93e 17.67d 246.60a 1499.00a
Substrates L 12.20a 16.33a 21.53a 156.90e 904.80e
SD+WS 10.47b 14.73c 19.93b 232.50b 1207.00c
SD+PL 10.60b 15.33b 20.53b 212.60c 1179.00c
WS+PL 9.40c 13.67d 18.93c 244.20ab 1356.00b
Urea 10.56b 15.06b 20.17b 214.30b 1198.00b
Manganese Sulphate 9.61c 14.06d 19.11c 226.90a 1312.00a
Supplements  Ammonium Phosphate 10.11bc 14.44cd 19.56bc 222.20ab 1233.00b
Myecorrhiza 11.33a 15.94a 21.17a 195.30c 1078.00c
Vermicompost 10.44b 14.83hc 20.00b 214.00b 1184.00b
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* Means in each column followed by the same letter (s) are not significantly different at 5% probability level.
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf Wastes, WS+PL:
Wheat Straw with Palm Leaf Wastes.
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Figure 5. Mean comparsion of interaction effect of substrate and nutritional supplement on first-flush yield of fruit
body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf
Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes.
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Figure 6. Mean comparsion of interaction effect of substrate and nutritional supplement on second-flush yield of fruit
body of salmoneo oyster mushroom
SD: Sawdust, WS: Wheat Straw, PL: Palm Leaf Wastes, SD+WS: Sawdust with Wheat Straw, SD+ PL: Sawdust with Palm Leaf

Wastes, WS+PL: Wheat Straw with Palm Leaf Wastes.
* Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Figure 7. Formation stages of adult organ of salmoneo oyster mushroom
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