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Abstract
Petcharat, V. and Tongwised, A.
Cultivation of oyster mushroom (Pleurotus ostreatus) on oil palm residues
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 727-740

This study is aimed to use oil palm residues to cultivate the oyster mushroom, Pleurotus ostreatus,
which is one of the most important mushrooms cultivated worldwide. Spawn was prepared on sorghum seeds
and inoculated on substrate in plastic bags.

Oil palm fronds were cut and used to grow Pleurotus ostreatus. The first fructification occurred 20
days after waterring. The biological efficiency reached at 28.6%. When sawdust of para rubber logs was
added to the cut oil palm fronds at the rate of 1:1 (vol : vol.), the biological efficiency reached at 39.3%.
Supplementary material at the rate of 5% was also added into the combination of cut oil palm frond and
sawdust. The result showed that rice bran, corn meal or oil palm-kernel meal give yields between 142.2-165.0
g/bag (B.E. = 42.8-49.6), which were not statistically different.

Oil palm pericarp waste was also used as main substrate for P. ostreatus cultivation. The average
yield obtained during 40 days havesting period was 112.6 g/bag (B.E. = 64.3%). Addition of sawdust or rice
bran into pericarp waste decreased the yield of the basidiocarps.

Palm-kernel meal at the rate of 5-20% was used as a supplement material. Addition of 20% palm-
kernel meal into sawdust supported higher yield. The biological efficiency reached 55.8%.
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From the above results, four formulae of the substrate were prepared. Treatment of oil palm pericarp
waste + 3% rice bran + 3% corn meal + 0.75% Ca(OH,) supported higher yield of the basidiocarps. The
average yield obtained from 950 g of substrate was 190.2 g during 60 days havesting (B.E. = 57.2%). Using
6% palm-kernel substitute 3% rice bran + 3% corn meal supported the same yield (B.E. = 56.2%)

Using sawdust as the main substrate, the yield achieved was less than that obtained with oil palm
pericarp waste. The average yield from treatment of sawdust + 3% rice bran + 3% corn meal + 0.75% Ca
(OH,) was 154.0 g/bag (B.E. = 46.3%) while treatment of sawdust + 6% palm-kernel meal + 0.75% Ca (OH,)
was 153.2 g/bag. (B.E. = 46.1%)

From the above results it is suggested that oil palm residues can be used as an alternative substrate
for P. ostreatus production.
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Table 1 Mycelial growth of Pleurotus ostreatus on oil palm residues and sawdust of para

rubber logs, in 500 ml flask.

No. of days for full Rate of growth/day  Density of
Treatment colonized of the mycelia (mm) mycelium
Experiment I
1. Sawdust 155¢ 103 a ++
2. Cut oil palm frond 17.0c 89b +++
(rachis+leaflets)
3. Rachis 2130 63c ++
4. Leaflets 278 a 5.1d +
Experiment IT
1. Sawdust 18.5b 94a ++
2. Oil palm pericarp waste 21.0 ab 6.5b +++
3. Oil palm branch 225a 5.8¢ ++
Experiment 111
1. Sawdust 19.7c 8.0a ++
2. Sawdust + 5% palm-kernel meal 20.0c 82a +++
3. Sawdust + 10% palm-kernel meal 233D 6.7b +++
4. Sawdust + 15% palm-kernel meal 27.0 a 59c¢ +++
5. Sawdust + 20% palm-kernel meal 25.7 ab 6.6b +++

1) +denotes the density of the mycelium More+indicates more dense growth of the mycelium
2) Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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Table 2 Mean yield of Pleurotus ostreatus on different combinations of sawdust and cut oil

palm frond, 500 g/bag.
No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Sawdust 14.1e 12.7a 12.2b 32.5¢ 12.6
2. Sawdust 75%+ 144d 8.8b 9.7b 334c 19.1
cut oil palm frond
25%
3. Sawdust 50%+ 16.5b 9.1b 285a 68.8 a 39.3
cut oil palm frond
50%
4. Sawdust 25% cut 17.7a 10.3 ab 335a 65.5a 37.4
oil palm frond 75%
5. Cut oil palm frond 163 ¢ 10.8 ab 28.1a 50.0b 28.6

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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Table 3 Mean yield of Pleurotus ostreatus on cut oil palm frond supplemented with different
percentage of rice bran, 500 g/bag.

No. of days for No. of days from No. of Cumulative B.E.

Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)

1. Cut oil palm 15.6d 750 244 a 46.1 ab 26.3
frond

2. Cut oil palm frond+ 18.7¢c 13.1a 285a 532a 304
5% rice bran

3. Cut oil palm frond+ 20.8b 13.7a 22.1 ab 495 a 28.3
10% rice bran

4. Cut oil palm frond+ 22.0a 142 a 16.9 bc 36.5 be 20.9
15% rice bran

5. Cut oil palm frond+ 21.7 ab 15.8 a 14.4c 39.1¢ 22.3

20% rice bran

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT

Figure 1 Fruit bodies of Pleurotus ostreatus cultivated on cut oil palm frond (left) and oil
palm pericarp waste (right)
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Table 4 Mean yield of Pleurotus ostreatus on different combinations of sawdust and cut oil

palm fronds 500 g/bag.
No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Sawdust+4% 18.4b 33b 13.7b 5140 29.4
rice bran+
4%corn meal
+1% gypsum
2. Sawdust: cut oil 18.5b 59a 32.8a 106.4 a 60.1
palm frond
(1:1)+4% rice
bran+4% corn
meal+1%
gypsum
3. Cut oil palm 20.2 a 57a 40.1a 98.7b 56.4

frond+4% rice
bran+4% corn
meal+1% gypsum

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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Table 5 Mean yield of Pleurotus ostreatus on sawdust and cut oil palm frond supplemented
with different material, 950 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1*.  basidiocarps yield (%)
the mycelia cropping (60 days) (g/bag)

1. Sawdust: cut oil 24.8 a 6.7b 449 a 165.0 a 49.6
palm frond
(1:1)+5% rice
bran+0.75%
Ca(OH),
2. Sawdust: cut oil 24.2 a 69b 444 a 1534 a 46.1
palm frond
(1:1)+5% corn
meal+0.75%
Ca(OH),
3. Sawdust: cut oil 238 a 10.0 a 36.7 a 142.2 a 42.8
palm frond
(1:D+5%
palm-kernel
meal+0.75%
Ca(OH),

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT

Table 6 Mean yield of Pleurotus ostreatus on different combinations of sawdust and oil palm
pericarp waste, 500 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1%,  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Sawdust 12.1b 10.0 a 54d 17.8d 10.2
2. Sawdust 75% 12.0b 790 17.0c 489c 27.9
+oil palm
pericarp waste
25%
3. Sawdust 50%+ 12.3b 6.8¢c 20.7 ¢ 58.8¢ 33.6
oil palm
pericarp waste
50%
4. Sawdust 25% 12.2b 6.0c 29.3b 82.6b 47.2
oil palm
pericarp waste
75%
5. Oil palm 14.0a 6.6 c 44.1 a 112.6 a 64.3

pericarp waste

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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Table 7 Mean yield of Pleurotus ostreatus on oil palm pericarp waste supplemented with
different percentage of rice bran 500 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Oil palm 142¢ 69d 364a 85.1a 48.6
pericarp waste
2. Oil palm 16.7b 120c 353a 80.0a 45.7
pericarps waste
+5% rice bran
3. Oil palm 17.1b 11.8 ¢ 35.7a 752 a 43.0
pericarp waste
+10% rice bran
4. Oil palm 17.7b 17.5a 19.6 b 464D 26.5
pericarp waste
+15% rice bran
5. Oil palm 212a 1450 1330 3130 17.9

pericarp waste

+20% rice bran

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT

Table 8 Mean yield of Pleurotus ostreatus on different combinations of sawdust and oil palm
pericarp waste, supplemented with rice bran, corn meal and gypsum, 500 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1*'.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Sawdust+4% 17.1a 11.6a 30.1b 84.5b 48.3
rice bran+4%
corn meal+1%
gypsum
2. Sawdust : oil 172 a 7.4b 400 a 108.4 a 61.9
palm pericarp
waste (1:1)+
4% rice bran
+4% corn meal
+1% gypsum
3. Oil palm 17.5a 10.0 ab 33.8 ab 83.8b 479

pericarp waste
+4% rice bran
+4% corn
meal+1%

gypsum

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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Figure 2 Fruit bodies of Pleurotus ostreatus grown on sawdust of para rubber logs supple-
mented by oil palm-kernel meal at different concentration (0-20%)
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Table 9 Mean yield of Pleurotus ostreatus on sawdust supplemented with different percentage
of palm-kernel meal, 950 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (40 days) (g/bag)
1. Sawdust 253c¢ 17.1a 18.7d 74.5d 224
2. Sawdust+ 254c¢ 9.0b 30.7 ¢ 1113 ¢ 335
5% palm-kernel
meal
3. Sawdust+ 26.5 be 8.8b 319c 138.0b 41.5
10% palm-kernel
meal
4. Sawdust+ 29.5a 11.4b 37.7b 149.3 b 44.9
15% palm-kernel
meal
5. Sawdust+ 27.6b 930 475a 185.5a 55.8
20% palm-kernel
meal

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT

Table 10 Mean yield of Pleurotus ostreatus on sawduct and oil palm pericarp waste supple-
mented with rice bran and palm-kernel meal, 950 g/bag.

No. of days for No. of days from No. of Cumulative B.E.
Substrate full colonized of watering to 1.  basidiocarps yield (%)
the mycelia cropping (60 days) (g/bag)

1. Sawdust+3% 38.5a 124 a 357b 154.0b 46.3
rice bran+3%
corn meal+
0.75% Ca(OH),
2. Oil palm 393 a 9.0b 629 a 190.2 a 57.2
pericarp waste
+3% rice bran
+3% corn meal
+0.75% Ca
(OH),
3. Sawdust+6% 293¢ 99b 40.0b 153.2b 46.1
palm-kernel
meal+0.75% Ca(OH),
4. Oil palm 3220b 8.0b 66.5a 186.7 a 56.2
pericarp waste
+6% palm-
kernel meal
+0.75% Ca(OH),

Means followed by the same letter in a column are not significantly different at the 5% level by DMRT
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