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Extended Abstract

1. Introduction: Edible mushrooms are the largest and the most valuable natural resource for producing of protein foods from
low-cost materials in a short time, which have placed at the special rank in the world. Mushrooms are produced on compost
materials including straw, poultry manure, gypsum, and other additives which its preparation for mushroom production is
costly. Therefore, producers are looking for ways to reduce production costs by increasing bio-efficiency and producing more
crops than compost. On the other hand, induction of the phase change from the vegetative to the reproductive stage in Agaricus
bisporus is done by reducing the temperature and concentration of carbon dioxide in the presence of some bacteria including
Pseudomonas putida. The activity of these bacteria is increased by improving the quality of the culture media through
enrichment with the organic matter with a high concentration of nitrogen and micronutrients, which can also affect the
performance of button mushrooms. Therefore, the present study was performed to evaluate the effect of enrichment of cover
soil with soy flour and Fe (Fe) supplements on the yield and quality of edible mushrooms inoculated with P. putida.

2. Materials and Methods: This study was conducted in a factorial randomized complete block design with four replications
in the Baran company, Dezful, Khuzestan province in 2019. Experimental factors were including soy-flour at three levels (0,
1.5 and 3% fresh weight of compost), Fe at three levels (0, 250 and 500 mg I! of Fe-EDDHA containing 6% Fe), strain R156
of Pseudomonas putida was at two levels (85 ml kg of compost and non- inoculation).

3. Results and Discussion: The results of analysis of variance showed that the interaction of BxFxS on pinhead formation,
emergence time of primordia «fruit emergency:, primordium formation, cap diameter, mushroom yield, yield, dry weight, Fe
concentration and Fe uptake; FxS interaction on number of mushrooms, moisture, content, nitrogen concentration; BxS
interaction on mushroom length and Bx F interaction on carbohydrate content was significant. The results of mean comparison
showed that the longest emergence time of primordia (4 days) was obtained under bacterial inoculation without Fe-chelate
application and there was no significant difference among other treatments and bacterial inoculation without soil enrichment
with supplements showed the longest time (10 days) for pinhead formation and the shortest time (6 days) to start pinhead
formation belonged to bacterial inoculation+ 500 mg I* Fe-chelate + 1.5% soy flour. While the longest time for fruit emergence
with average 29 days and the shortest time with an average of 21 days were obtained in treatments of bacterial inoculation+
500 mg I Fe chelate+ 3% soy flour and bacterial inoculation+ 1.5% soy flour without Fe-chelate. Bacterial inoculation
increased the number of mushroom compared to the control, so that the highest number of fungi (1545) and maximum fresh
mushroom yield (20.3 kg m2) were observed in treatment of inoculation+ 3% soy flour+ without Fe chelate. In addition, soil
enrichment with Fe-chelate and soy flour along with bacterial inoculation increased the yield of the mushroom, so that the
highest yield in bacterial inoculation treatments and concurrent application of 250 mg I* Fe-chelate and 1.5% soy flour and
bacterial inoculation+ 500 mg I-* of Fe-chelate+ 1.5% of soy flour were obtained with an average of 20.73 and 20.77 kg m*,
respectively. The highest biological efficiency was in treatment of inoculation+ 250 mg |1 + Fe-chelate+ 1.5% soy flour with
an average of 96.99%. The highest amount of total carbohydrates was obtained in the control with average 22.1% and the
highest concentration of Fe (88.03 mg kg™*) under inoculation + application of 3% soy flour+ 500 mg I of Fe-chelate and there
was no significant difference with bacterial inoculation treatments and simultaneous application of 1.5% soy flour+ 250 and
500 mg/l Fe chelate with an average of 85.96 and 87.93 and 88.03 mg kg1, respectively.

4. Conclusion: The results of this study showed that the application of soy flour supplement at 1.5% compared to 3% had a
more effective role in most of the measured mushroom traits, especially dry yield, wet yield, and biological efficiency. The
positive effect of using 1.5% of soy flour increased by inoculation with P. putida so that their synergistic effect was clearly
observed in most traits. However, the application of 500 mg I-* Fe-chelate in most traits did not significant difference except
total carbohydrates with the same treatments without the use of Fe. The maximum number of mushrooms, fresh yield, N
concentration, and biological efficiency were obtained by inoculation of P. putida and simultaneous application of 1.5% soy
flour. Therefore, to increase production and improve the quality traits of mushrooms, the use of soy flour at 1.5% with P. putida
is recommended.
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Figure 1- Effect of inoculation bacteria and application Fe on the time of emergence of
Primordia
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0 21.70" 24.90%0 7.319 8.47¢

250 15 22.70" 25.500d 5.94N 7.64%

3 22.10%" 24.27%f 7.18° 7.88¢f

0 22.50" 25.20%0 8.27¢¢ 9.73P

500 15 24.63%f 23.23M0 5.73 7.54%

3 28.602 23.8799 7.521 8.72°
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Means followed by the same letters in each column are not significantly different according to least significant difference (LSD) test
(p<0.05).
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Figure 2- Effect of inoculation bacteria, application Fe on mushroom length
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Table 3- Comparison of the average interaction of inoculation bacteria, application Fe and soybean
meal on the number, pileus diameter, fresh and dry yield of mushrooms

SN yhad 5 oyNas (EFEIWESKY
SASL L il | g 3,7 5 olass b " & Sdos
S Pileus & Mushroom dry
Inoculation with Fe Soybean Number of ; h .
. 4 ; diameter Mushroom yield
bacteria (mg L) meal (%) mushroom (mm) fresh yield (kg m?)
(kg m?)
0 1307¢f 5.48bd 17.779 11042
0 15 15362 5.42¢ 19.58° 11852
3 1545%d 5.51b 18.30¢ 990bc
P. putida L z.al 0 1428%d 5.98% 18.72¢ 850¢f
Inoculation with 250 15 15508 5.80%° 20.73¢ 936
P. putida 3 1367¢¢ 5.70%¢ 18.13¢ 773%f
0 13069 4.88¢f 17.819 993bc
500 15 1536 6.082 20.778 960b°
3 13019f 5.72%¢ 18.66° 852¢f
0 1264¢f 4.67¢f 16.94i 924¢¢
0 1.5 14742¢ 4.74¢ 18.00f 992bc
3 14284 4.65¢ 17.46" 776%f
- 0 144524 4.65° 17.889 900¢¢
CML poe . 250 15 13940 4.68¢f 18.62°¢ 758¢f
Non-inoculation 3 13150 4.83¢f 17.29i 10071b¢
0 1181f 4.37f 16.46% 875¢f
500 1.5 1335¢¢ 4.88¢f 17.56" 719f
3 1169f 4.86° 16.35% 916%¢
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Means followed by the same letters in each column are not significantly different according to least significant difference (LSD) test
(p<0.05).
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Table 4- Comparison of the average interaction of inoculation bacteria, application Fe and soybean meal on
moisture content, biological efficiency, total carbohydrates, Fe concentration and Fe absorption of

mushrooms
Sblboili gl 4wl Casbiaen Ghesolwly ollung s ol il ool ois
Inoculation Fo Soybean Moisture Bio_quicaI Total Fe _ Fe _
with bacteria  (mg L) Meal content efficiency Carbohydrates Concentrz_iltlon Absorpt_lzon

(%) (%) (%) (%) (mg kg™) (mg m)

0 94,119 82.9" 22.02 54.7° 1113¢

0 1.5 94.01" 91.4° 19.5° 81.3%® 1373°

3 94.73¢%¢ 85.4¢ 18.8° 62.20f 1596°

Pl gl 0 95.08¢ 84.6" 21% 57.0" 902i
putida 250 1.5 94.85%¢ 96.72 20.3® 87.92 1603°
it P it 3 95.17%¢ 87.4° 18° 81.3% 1263d
' 0 94.57¢f9 82.0' 21.7% 75.10¢ 9869

500 1.5 95.06%¢ 97.07 19.7% 85.92 16632

3 95.24% 83.1" 18.1° 88.0? 813!

0 94.60%9 79.0' 19.08° 29.8" 485

0 1.5 94,37 84.08 24.74% 39.0¢8 922"

3 95.12%d 81.5i 25.378 36.49" 778k

il pas 0 94.86"" 82.8" 25.578 59.8¢f 471m
Non- 250 1.5 95.582 86.9¢ 18.84° 55.7f 435"
inoculation 3 94,50 80.7% 21.24% 34,59 1093f
0 94.65%¢ 76.8™ 24.71% 56.7f 784k

500 1.5 95.522 87.1¢ 23.66%® 64.8% 9929

3 94,39 77.1m 21.95% 69.1¢% 340°
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Means followed by the same letters in each column are not significantly different according to least significant difference (LSD) test (p<0.05).
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Figure 3- Effect of application Fe on mushroom nitrogen concentration
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