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Abstract. Three strains of Agaricus bisporus, i.e, Albidus, Avellanum and Horst U-3 were cultivated in 
controlled environments. The effect of some nutrient supplementation in the casing material on crop pro
ductivity, was studied. The number and yield of mushrooms increased when leucine, sodium chloride and 
yeast extract were added to the casing at 10 ppm at three day intervals for seven weeks. The size of the 
fruiting bodies were, also, found to be larger than that of check treatment. The best yield was obtained 
when the trays were treated with yeast extract. The addition of spawn-run compost (compost fully col
onized by fungal mycelium) to casing material resulted in early initiation and development of 
sporophores, early completion of cropping, and a yield of mushrooms higher by 18·25% depending on the 
strain. The number of days required for appearance of fruiting bodies primordia and for the harvest was, 
also reduced by 4-5 days. Horst U-3 was found to be the best strain as far as the period of cropping and 
total yeild were concerned. These results offer good prospects for increasing the production of mushrooms 
in commercial fanns. 

Introduction 

The cultivation of mushrooms follow certain steps, such as preparation of the com
post, pasteurization, addition of the spawning, and casing. Sporophore initials usu
ally appear within 15-18 days after casing and are ready to be cropped about 7 days 
later [I]. 

A technique termed "spawned casing", involving the application of compost 
fully colonized by the mushroom mycelium (spawn-run compost) to the casing mate
rial has been reported to accelerate cropping and to increase the yield of mushrooms 
[2,3]. 

Supplementation of compost at casing with various ground seeds and various 
refined and crude seed oils has caused large increases in mushroom yield [4]. The 
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increase in the number and the yield of mushrooms has, also, been reported when 
certain chemicals were sprayed as nutrient supplementation in casing [5]. 

The purpose of this study was to see the effects of casing soil amendments and 
some nutrient supplementation in casing on the yield of mushrooms. 

Materials and Methods 

The cultivation of Agaricus bisporus was carried out under controlled environ
ments on the compost. Three strains of Agaricus bisporus: Albidus, Avellanum and 
Horst U-3; were cultivated. The first two strains were obtained from Central Bureau 
Voor Sehimmel Cultures, Holland and Horst U-3 was supplied by R.c. Cooke, Uni
versity of Sheffield, England. 

According to the methods suggested by Atkins (1], Gerrits [6] and Khan etal (7], 
compost consisted of: 

Horse manure 
Chicken manure 
Wheat straw 
Gypsum 

50kg 
25 kg 
30 kg 
2.5 kg 

After mixing the components, the compost pile (stack) was left on the floor of the 
preparatory room for microbial degradation. The compost was then pasteurized and 
after cooling put into wooden flats (2 x 1.5 x 1.5 feet). At this stage the temperature 
of the compost was 25°C, with 2% nitrogen content and 700/0 moisture content. 

Spawns were prepared on sorghum grains from pure cultures of the fore men
tioned strains. Sorghum grain spawns of the three strains, were mixed separately 
with the compost at a rate of 2% of the fresh weight of the compost. The inoculated 
compost was covered with dark plastic sheets and the flats were placed in a growing 
rOom for mycelial growth at 24 ± 1°C. 

Spawn-run compost was added to casing peat moss at the rate of 4% by fresh 
weight. Pasteurized compost used for amending the casing peat was the same as that 
used to fill the flat but without the spawn. As a check treatment, only peat moss was 
used for the casing. Four replicates were used for each treatment. Harvested 
mushrooms were weighed and the percentage increase in yield was determined. 

A trial on nutrient supplementation in casing through spraying was conducted to 
see the effect of sodium chloride, yeast extract and leucine on the yield of fruiting 
bodies. In this experiment, only spawns of strain Horst U-3 were used. The supple
ments were used at the rate of 10 ppm and were sprayed at intervals of 3 days, fol
lowed by water spraying, for seven weeks. The flats without supplements (Check) 
were sprayed only with water. The production rates for the various supplements 
were recorded and compared. 
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Results and Discussiou 

Results obtained for the effect of adding spawn-run compost to the casing peat 
are shown in Table I. The results show a reduction in the number of days required for 
the appearance of primordia and for the first harvest. The yield of fruiting bodies 
increased when spawn run compost was added to the casing peat. The reduction in 
the number of days was found to be from 4 to 5 and the increase in yield percentage 
was between 18 and 25% depending on the strain. 

Table I. Effects of adding spawn-run compost to casing material on the yield of three strains of A. bis· 
porus. 

M...m-n Day. 10 lint T .... period 
strain Casing amendment appeararu:e Days 10 IIrst of cropping Yleld(gmsltray) Iocrease(%) 

ofprimordia harvest (days) in yield 

Unamended (control) 19 24 40 830 
Albidus 

Spawn-run compost 14 19 35 980 18.0 

Unamended (control) 19 24 40 820 
Avellanum 

Spawn-run compost 15 20 35 965 17.2 

Unamended (control) 18 22 38 880 
HorstU-3 

Spawn-run compost 14 18 32 1090 25.0 

Each value represent the mean of four replicates. 
Mean value highly significant at 0.0001 level. 

Statistical analysis was carried out and 'T' test at 5% level for equal variances 
(P=O.OOOI)showed that the yield was highly significant in all the strains, when casing 
material was amended with spawn-run compost. 
Horst U-3 was found to be the best strain as far as the period of cropping and total 
yield was concerned. 

Nair and Hayes ]3] reported that the population of Pseudomonads in the casing 
layer was increased by the addition of spawn-run compost to the casing peat. 

The increase in the level of the Pseudomonad population was associated with an 
increase in the yield of mushrooms in the amended series. The influence of 
Pseudomonads in the casing layer on the formation of sporophores has, also, been 
shown by other workers' [8-10]. 
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Aeration of the casing layer is also a significant factor in fruiting bodies forma
tion [11]. The addition of spawn-run compost to the casing peat increases the aera
tion of the casing layer, which, in turn, increases the activity of aerobic 
Pseudomonads in the casing layer. Moreover, the rate of water loss from mixtures of 
peat and spawn-run compost is higher than from peat alone. Mushroom mycelia col
onized amended casing more rapidly than the unamended casing, reflecting a better 
aeration conditions in the amended casing layer. 

MacCanna and Flanagan [2] suggested that the reason for the reduction in crop
ping period as a result of using the "spawned casing" technique is simply that the 
spawn-run compost facilitates the colonization of the casing peat by the compost 
mycelia. However, according to Nair and Hayes [3], it depends on the interaction of 
several factors, of which the degree of aeration of the casing layer and the activity of 
Pseudomonads in that layer are important. 

Irrespective of the strain added to the casing peat, the sporophores which 
fromed were of the strain cultivated in the compost. This may be due to the greater 
availibility of nutrients to the strain in the compost than to that in the casing peat. 

Results obtained from supplementation experiments are shown in Table 2. The 
number and yield of mushrooms was increased when the supplements were added to 
the casing at 10 ppm and three day intervals. GLM procedure (F=16.18 has 
P=0.OOO2) showed that the yield was significant when nutrient supplements were 
added to the casing material. The best yield was obtained when the flats were treated 
with yeast extract. This confirms the results of Singh and Jain [5], who reported that 
the addition of yeast extract produced more mushrooms and gave a higher yield than 
the addition of chemicals. 

Table 2. Effect ofsupplements on number and yield of A. bisporus. (Results shown are the average of two 
trays* for each treatment). 

No. of 

crops 

1 
2 
3 
4 

Total 

Control Leucine 

** *** 
No. wI. No. wI. 

48 406 61 552 
58 415 65 605 
42 351 6D 561 
28 201 36 219 

176 1373 222 1937 

* Flat size (2x 1.5 x 1.5 feet). 
** Number of mushrooms. 

*"'* Weight in grams. 
GLM [F~16.8J highly significant 

[p~0.OOO2J 

Sodium chloride Yeast extract 

No. wI. No. w!. 

54 462 68 656 
62 542 83 682 
47 416 75 619 
31 282 43 306 

194 1702 269 2263 
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