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Avrticle Info ABSTRACT

Article type: Background and Objectives: Casing soil in button mushroom production
Full Length Research Paper s ysually extracted from non-renewable peat resources. Therefore, using
alternative sources to produce casing soil is crucial to preserve peat

Article history: resources and prevent environmental degradation. This study aimed to

Received: 04.18.2025 investigate the possibility of replacing a percentage of casing soil and to
Revised: 07.22.2025 investigate its effect on the quantitative and qualitative characteristics of
Accepted: 08.30.2025 button mushrooms.

Materials and Methods: This research was conducted using a completely
Keywords: . . . L .
Biochar, randomized design with 29 treatments and 3 replications at Negin Fasl
Biological-efficiency, Agriculture and Industry Company, Shahrekord, in 2023. Accordingly, the
Button mushroom vield, initial casing soil compositions, including North peat, North peat
Casing soil, vermicompost, cow manure vermicompost, and spent mushroom compost
Vermicompost vermicompost, were prepared. Then, 5, 10, and 15 weight percent biochar

were added to the above casing soil compositions, and the resulting casing
soil treatments were incubated for 20 days. After 15 days of compost
loading in the button mushroom cultivation hall, 32 kg of casing soil with
a thickness of 4 cm was added to each square meter of the cultivation bed.
At the end of the cultivation and harvest period, quantitative and
qualitative traits of mushrooms, including commercial yield, total yield,
biological efficiency, dry matter percentage, piece weight, size, and shelf
life, were measured in the experimental treatments.

Results: The results showed that the total yield of mushrooms in the
mixture of northern peat and cow manure vermicompost (S,l;z,) increased
by 71.7% with 34.78 kg.m™ compared to commercial casing soil (So) with
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20.26 kg.m™.Although the yield of vermicompost mixed with northern
peat and cow manure (Si,) (29.32 kg.m?) was 18% lower than the
treatment of vermicompost mixed with northern peat and cow manure
(S2112,), it is economically viable due to a 50% reduction in the volume of
peat consumed. Accordingly, this treatment can be recommended as a
suitable formula for preparing casing soil.

Conclusion: The overall results of this study show that applying biochar
to casing soil has varying effects on button mushroom characteristics.
Among the different biochar levels, adding 5% biochar to casing soils
containing cow manure vermicompost yielded the best response across
most of the characteristics studied. In the meantime, adding 5% by weight
of biochar to the mixture of northern peat and cow manure vermicompost
(S211z2) is recommended to improve the characteristics and significantly
increase the yield of button mushrooms, leading to cost savings and the
protection of the country's organic soils.
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Table 3. Chemical properties of biochar used in this study.
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Table 4. Results of variance analysis of agromorphological characteristics of mushroom.
3 7 )
: \ 2
B A4 ”»7135 3 s = %&w’\ %Mﬁ %MA
782 wOE 328 488 rwo WEE 23E 2 3E .
125 335° J%° J8° 2°% 239 2Rg Qg v =
) V‘% 4 \)\ v, =2 ¥ =3 3 X B T
o) =3 ) - - R2l] Sl
W df Cov
Sla e Sk
Mean square
12.67" 1.37" 17.67" 3.44" 1805.02”  500.32™ 2.16" 452 47 3 S
3311.36" 2.20" 246.67" 16.27" 1574.03"  436.32" 8.357 564.44™ 3 L
62.49" 0.87™ 62.49” 0.16 ™ 79.55™ 22.03” 0.48™ 15.25" 1 z
30.67" 0.74™ 24777 0.491" 68.93” 19.10” 0.26™ 22.80" 6 LxS
11.457 0.02™ 13.16™ 0.97™ 393.46"  109.04™ 155" 87.23" 3 ZxS$S
34017 0.29™ 27.277 0.17™ 16.15™ 4.46™ 2.407 12.43" 2 ZxL
20.83" 0.67™ 12.86™ 0.16™ 33.17" 9.20" 0.67" 10.32" 6 ZxLxS
2.14 0.46 0.396 0.16 0.323 0.276 0.41 0.45 48 e
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05 5 Shes IMTP? (s a3 256 5 Shos SCMP? (S 53 256 5 Shas FOMP? lo s D3 o310 Z Gl s Jlie L oSl 658
25 035 3 MDL? ()6 Sads s MCD' (236, 055 (:0ke IAMWS (5 S asle MDM® (S35 5 2LlS BE? (56
** Sjgnificance at the 1% probability level, * Significance at the 5% probability level, ™: non-significant a at the 5%

probability level

S: soil type, L: amount of Biochar, Z: Biochar partical size, FCMP: First Class Mushroom Performance, SCMP: Second
Class Mushroom Performance, MTP: Mushroom Total Performance, BE: Biological Efficiency, MDM: Mushroom Dry
Matter, AMW: Average Weight of Mushroom, MCD: Mushroom Cap Diameter, MWL: Mushroom Weight loss
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Table 5. Comparison of average yield of first, second and total mushrooms in experimental treatments.

S e Ve Ses ) e s Shee S Sles Yo Shee Ve g6 Slee
MTP SCMP FCMP s MTP SCMP FCMP e
(kg.m?) (kg.m2) (kg.m?) Treatment g 2 (kgm?) (kg.m?) Treatment
26.39d 0.55d-g 25.83 e Salo 18.47 j 0.79d-g 17.67 k Salo
21459 0.60 d-g 20.84h Shizs 16.00 k 0.63d-g 15.351 Sihz;
19711 0.13¢g 19.58 ij Saliz, 19411 0.93 c-g 18.47 Jk Sihiz,
23.50 f 0.66 d-g 22.83 g Salyzy 13.26 m 1.30 b-g 11.95m Silz
20.77 gh 0.63 d-g 20.14 hi Salyz, 2437 e 0.84c-g 23.45 fg Siloz,
15.41 k 0.97 d-g 14.431 Sslsz; 10.94 n 0.47 d—g 10.46 n Silszs
1453 i 1.67 b-d 12.86 m Salaz, 17.84 j a2.84 15.001 Silsz,
29.32¢ 0.67d-g 28.65 ¢ Sul 17.92 0.42e-g 17.49 K Sal,
26.66 d 0.87¢c-g 26.05 e S4lizs 30.26 b 1.02d-h 29.36 bc S:hiz
23.43 f 0.68 d-g 22.74 g S4liz, 34.78 a 1.44 b-f 33.33a S:hiz,
2851 ¢ 1.23b-g 27.28d Salyzy 30.99 b 1.11b-g 29.88 b Salpzy
2454 e 0.24fg 42.29 Salaz, 34,93 a 1.06 b-g 33.86a Saloz,
20.16 hi 2.32ab 17.92 k Sylsz, 21.39 g 2.03a-c 19.35 ij Sylsz,
15.80 k 1.56 b-e 14.231 Sulsz, 21.68 g 3.07a 18.60 jk Sylsz,
20.26 hi 1.64 b-e 18.62 jk (1sL5) So

L FaSG b gols e Ol S i G G Bl (glls sla g Sils
The averages with at least one letter common do not have a significant difference

(81453 2506 S5 8 5m 2D 2 Slesl (sl S0l lie T J gt
Table 6. Comparison of the average of experimental treatments on the biological efficiency of button mushroom.

Sl 2L s S 2L J Sl 2L s Sl 2L s
(/) BE Treatment (/) BE Treatment (/) BE Treatment (/) BE Treatment
80.77 ¢ Sylo 72.69d Sslo 49.36 j Salo 50.88 j Silo
73.44d Silizy 59.08 g Sshizy 83.36 b S:liz4 44.07 k Sihzy
64.54 f Sihiz, 54.29 i Ssliz, 95.80 a S;liz; 53.47 i Sihz,
78.53 ¢ Sulpzy 64.73 f Sslyzy 85.37b Salozy 36.52m Silzy
67.60 e Sulyz, 57.21 gh Sslyz, 96.22 a Salz, 67.18 0 Sil,z,

55.53 hi Sulszy 4245k Sslsz; 58.92 g Salszy 30.13 n Silszy
43.52 k Sulsz, 40.02 | Sslsz, 59.72 g Salsz, 49.14 j Silsz,
20.26 hi (1alz) So

L FaSS b gols e Ml S e G G Pl (ghls (sla ks
The averages with at least one letter common do not have a significant difference
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Table 7. Comparison of average dry matter and average weight of each mushroom in the experimental treatments.

Tl A 055 Sl gl St ele s b 2 055 Sl gl St ole "
AMW MDM - AMW MDM .
@n D) Treatment @n D) Treatment
26.20 b 9.40a Sslo 24.40 ¢ 8.12 ¢-f Silo
20.02 fg 8.51 bc Ssliza 21.08 ef 8.57 bc Silizy
19.87 fg 8.32 b-d Ssliz, 20.96 fg 8.24 c-e Sihz;
19.42 gh 8.41 bc Sslozy 16.90 jk 7.51 c-g Silhzs
2340c 7.47 f-h Sslz, 19.30 h-j 7.21 h-k Silz,
13.911 7.14 h-k Sslszy 16.82 jk 6.70 i-1 Silszy
18.22 h-j 6.98 h-k Sslaz, 17.20 jk 6.52 i-I Silaz,
16.84 jk 8.12 c-f Sulo 20.28 fg 7.56 e-h Solo
2392 ¢ 8.11 c-f Silizy 19.41 gh 8.32 b-d Solizy
25.87b 7.87 c-g Sihiz, 2440 c 8.99 ab Soliz,
2040 fg 7.41 i Sulyz, 19.91 fg 8.50 bc Salozs
22.28 de 7.31 h-k Sulzz, 28.20a 9.30a Soloz,
1792 6.19 1 Sulszy 15.80 k 6.98 h-k Solszy
14,51 k 6.42 jk Sulsz 14.02 | 7.20 g-j Solsz,
17.99 ij 7.31d-h (aals) So

L FaSG b g ls e Ml S e G G Pl (slls sla g, Sila
The averages with at least one letter common do not have a significant difference
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Table 8. Comparison of average cap diameter and mushroom weight loss in experimental treatments.

G)G}Adjj ol G)U SadS ka3 > G)U,Af)jj f&y] G)L; S las w
MDL MCD o MDL MCD -
) cm) Treatment ) cm) Treatment
2.83 g-j 4.20 a-c Salo 3.33 e-i 2.98 c-¢ Silo
3.83¢c-g 3.52 a-e Sshiz 3.83¢c-g 3.22b-e Sihz,
3.83¢c-g 3.48 a-e Ssliz, 2.83 0 4.00 a-d Siliz,
5.16 a-c 3.51 a-e Sslyzy 1.83]j 451 ab Silozy
4.00 c-g 3.68 a-e Ssloz, 5.00 b-d 3.72 a-e Siloz,
450 c-g 3.18 a-c Sslszy 6.50 a 3.20 c-e Silszy
5.16 a-c 3.99 a-d Sslaz, 4.50 b-d 3.89 a-d Silazo
1.83j 3.48 a-e Salo 2.16 ij 3.14ce Salo
3.66 d-h 418 a-c Sihz1 183] 3.11c-e S,liz1
5.16 a-c 46l1la Sihzo 6.00 ab 3.80 a-e S,liz,
3.83 c-g 3.81 a-d S4lbz1 166] 3.15c-e S,lhz1
4.33 c-f 411 a-d S4lozo 5.16 a-c 3.60 a-e S,lhz,
6.16 ab 3.21 b-e Sulszs 2.33 h-] 2.99 c-e S,laz;
3.00 f-j 2.85 de Sulszo 4.00 c-g 250e S,lsz,
3.33i-e 3.78 a-e (1als) So

L FaSG b g ls e Ml S e G G Bl (slls sla, Sila
The averages with at least one letter common do not have a significant difference
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