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Article Info ABSTRACT
Article type: Background and Obijectives: One of the important strategies for using
Full Length Research Paper  agricultural waste is to use the biological capacity of medicinal fungi.
Agricultural wastes are produced in most parts of Iran as a result of
o agricultural, horticultural and forestry activities. Every year, thousands of
Avrticle history: tons of waste materials are burned or thrown away, which leads to
Received: 09.23.2022 - . . - .
Revised: 10.04.2022 _enwro_nmental_ pollution and health haz_ards. The aim of this _research is to
Accepted: 10.08.2022 investigate different substrates (various wastes of agricultural and
industrial products) for the cultivation of G. resinaseum. By choosing the
right substrate and checking the balanced ratio of carbon to nitrogen in the

Keywords: substrates, it is possible to improve the desired quantitative (performance)
Combined substrates, and qualitative (nutritional value) traits in G. resinaceum.

Fruit body,

Organic supplement, Materials and Methods: This study was performed in a completely
Spawn run randomized design with 3 replications with Iranian isolate of

G. resinaseum in 2020. After collecting the mushroom from the forest, the
pure culture of the sterilized basidiocarp was carried out, and then the
spawn of the Iranian G. resinaceum was produced. Experimental
treatments include 7 types of substrates including 1. Poplar sawdust + Rice
bran (90+10) 2. Poplar sawdust + Soybean meal (90+10) 3. Poplar sawdust
+ Wheat straw (60+40) 4. Poplar sawdust + Rice straw (60+40) 5. Poplar
sawdust + Date palm sawdust (70+30) 6. Poplar sawdust + Banana tree
waste (70+30) 7. Poplar sawdust (100).

Results: The results of this study showed that the highest yield (210.06
g / 2000 g substrate), total dry matter (95.35 g / 2000 g substrate), total
polysaccharide (15.95 mg / g dry matter) and Biological efficiency (10.5
persent) of G. resinaseum belongs to the combination of wood chips with
rice bran. And the highest amount of total nitrogen of fruiting body (3.67
mg/100 g dry matter) and the protein (22.93 mg/100 g dry matter) is related
to the substrate of wood chips with soybean meal. Also, the shortest time
for spawn running (28.66 days), pinhead formation (41 days) and precocity
(65 days) were recorded for wood chip substrate with rice bran.
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Conclusion: Adding organic supplements is one of the appropriate
methods to modify the substrate and reduce the ratio of carbon to nitrogen.
according to the results of this study, it is recommended to add rice bran
supplement, soybean meal and use of wheat straw, rice straw, date palm
wastes and banana tree wastes to the wood chip.
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Table 1. Composition of Ganoderma resinaceum substrates.

Code Substrate components Percentage of each component (%)
s1 AL xS o e 90 + 10
Poplar sawdust + Rice bran
Poplar sawdust + Soybean meal
$3 ﬁ)&pg})}gﬁ@\}*’txfdﬂs)als 60 + 40
Poplar sawdust + Wheat straw
sS4 ﬂj&&)ﬁgﬁﬁ\j+éﬁdﬁjng 60 + 40
Poplar sawdust + Rice straw
S5 ﬁy&)sgﬁu\j+bﬁ&JJgﬁw‘)QL\1u 70 + 30
Poplar sawdust + Date palm sawdust
S6 Rges Sy g adl g G Ct s Olls 70 + 30
Poplar sawdust + Banana tree waste
57 e S5 g Sl 100

Poplar sawdust
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Fig. 2. Tissue culture of Iranian isolates of Ganoderma resinaseum on PDA medium.
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Fig. 3. Production of medicinal mushroom Ganoderma resinaceum at Zabol University.
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Table 2. Carbon, Nitrogen, Carbon to Nitrogen ratio, EC and pH of substrate components (dry weight percentage).

EC oH O35/ & (p S S Nitrogen Carbon SIS s
(ds/m) Carbon to Nitrogen ratio (%) (%) Substrates
1.327 5.99 40.14 1.49 59.82 S1
1.635 6.1 16.22 3.27 52.70 S2
1.727 5.82 66.20 0.84 55.61 S3
1421 6.12 68.39 0.79 54.03 S4
1.385 5.92 59.43 0.86 51.11 S5
1.489 6.01 91.05 0.59 53.72 S6
1.542 5.73 120.59 0.49 59.09 S7

* The coding of substrates is shown in Table 1

J,_S..’LJQLAJ ;@‘};% R J.als bb)' 4J55S..1.">a.>\.a L";‘a".:a f‘.\;‘JS JJ.&L«.FJ.: ;..‘.SJ;....JQUH u"'ﬂi)‘} Aij':_u"—r' J‘g-\?

G. resinaceum z,6 (K5 s 233k 5 s o JS 035555 o JS Sy (it 0L gl S gl
Table 3. Analysis of variance effects of substrate on Fruiting bodies yield, Total dry matter, Spawn Running
Times, Pinhead Pormation Times, Precocity Times and Total polysaccharide of Ganoderma resinaceum.

Sl o S0k
Means of Square

. . . o2 S i aslee
Ol 50l S ol Py alle
Js sl L )L < .;}A A iu “if‘l“; JLA Slosen plbl 3 Shas (osl35T Sources of
Total oo MO o O otal Dry Fruiting bodies d.f variation
polysaccharide ~ Precocity Pinhead Spawn Ma;t(c)e(r)égr yield (gr per 2000
(mg/g D.M) Times Formation Running per ar gr substrate)
(day) Times (day)  Times (day)  Substrate)
- e o x *x sox LS
9.78 71.53 52.19 66.82 700.86 4489.48 6 T
Substrate
Lo
1.05 2.52 3.33 4.42 25.79 11.74 14
error
Sl o 5
7.73 2.23 403 58 6.82 7.03 - (Aos3)
CV (%)

# NS

M)A&JM)J@Jw‘cla.u)aﬂzﬁwj)\:wﬁ'&%;@%ﬁj' ¢
™, * and ** Non-significant and significant at the 5% and 1% probability levels, respectively

—¥ Jgde aals!
Continue Table 3.

Sl Sl
e
Means of Square ; Sl wole
151
S g oLkl s US 055 “;Af) Sources of variation
Biological efficiency (%)  Protein (mg/100gr DM) Total N (mg/100gr DM) o
11.2237" 104.2564" 2.6689™ 6 S A
Substrate
Uast
0.2793 1.6767 0.0429 14

error

(Aoy3) Sl ys s 2
C.V (%)

7.03 10.28 10.28 -
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1

Ao paia Sos hagn 5 (FF) opde ol
T o ot Ol b B sl Sl Ol &S
on b FF) 3,8 e 13 S e by
LS e S P OB Aese 5 A
S S anie o WS Ea B
S @r I SIS e s e
L hlis Sl ClS s 05555 (Y0) Ul el
S1els 0T 03550 4 S S b i 5 25
S 55T DS 5 5 d5le rge (sladal b er
LUl o S pes 05580 4 (oS e
L S G oS Cel odd Lasie AL e
B e Sl ele lla X 0550
RS S 8 R onl 03 (V) Wil (S
S ) S1 g & bspe TN 03555 4
@A) Ea e boeles o LIS S S
Jsb 3 or el w0 ol Sl 48 il e (O
slie EaS 5 05mS) I 2B pasese 0550

(F5) A3l o o S denST (63

A}

VA) p S oS ol oli LSl avslis

0 e Sl oY Ol Gy PO) 508 5 Gy
© o5 « G. resinaceum - G (loss olul
(o)) SL2) Gy a1 3) ST oS 58 C3S i
Loslon g adly S5 S aa) Sl
(FUS8) cdls polamt (O 4 80) o g
A5 pll (Y14) Atild Ly S sialesl s
Sooslis e Dlls Sl pan 4 Ol s
SLley iy SIS )3 bl 5 SIS Gsren
=l 0> (D) Bsly s 0l ST el
G)L“e Ay Sl G',JL; Ao 3 Sledamy
Lo Hdhion Glosazsy dope Jsb s Skl
Jsb 5o 1 &I 5 Jsbe Sl 5> A5 o b jas
03,5 G ran Ases 5 (sl S Pl LS5 Al
53 A sl ool fled aSled 250l by ool
Wi 53 rwge polie glols &5 gla e (555
L PP Sl e 5 S 5 e e
Loslis 2,6 s cddbe b g ieml oS

Frre Slasaemy SIS e 05580 palie Sl


https://link.springer.com/article/10.1007/s40093-016-0138-2
https://link.springer.com/article/10.1007/s40093-016-0138-2

VFY Y b)l.o.a.:' A 2,93 ‘uﬂslﬁf ..\.3)93 ‘_glﬂsu,«.@g).ﬁ 4.)‘)“0

90
80
70 d

Precocity Times (day)
(Gao) s S 0L

S1

b ab a
g c c
60
50
40
30
20
10
0
S2 S3 S4 S5 S6 S7

Substrate ..

G. resinaceum z,U (5g,) (s Jo Obe) 5 ol fy Sl JI Ol ds e —F K2
Fig. 6. Comparison of the mean effects of substrate on Precocity Times (day) of Ganoderma resinaceum.
AL P /00 a3 (55 fme S wlie Dy b Ot 2 55 Sl 0031 51 eslizal b (oo pSile) pslas ™

Sl 0l 63ls gj‘i‘*-"\ Jad>= s b 2 dJl.'\fJS

* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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Fig. 7. Comparison of the mean effects of substrate on Fruiting bodies yield (gr per 2000 gr substrate)
of Ganoderma resinaceum.
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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* Values (means) within each column followed by the same letter(s) are not significantly different at P<0.05
according to Duncan's test. The coding of substrates is shown in Table 1
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