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Abstract: Since the importance of casing in fruit body formation of Agaricus bisporus has
been emphasized, physico-chemical characteristics of casing materials were discussed by many
workers and a mixture of peat and mineral soil as proper casing material has been adopted
in many of mushroom growing countries.

Because of limited resources of peat in Korea, it is necessary to find practical performance
and substitutional materials for casing. The effect of casing on mycelial growth and mushroom
vield of A. bisporus varied with materials, its combination and practices etc.

The experiments to be discussed in this paper are concerned with pH and Ca of casing
material which influence A. bisporus, and changes of physico-chemical characteristics with
mixing ratio of casing materials and its effect on A bisporus. The optimum range of moisture
content of each material, management of watering and application of physico-chemical charac-
teristics of casing materials was also investigated and re-use of weathered spent compost for
casing material was described.

1. The effect of calcium on mycelial growth of A. bisporus at various pH in Halbschalen-
test showed different results with calcium sources. Best results were obtained around neutra-
lity and fresh weight of fruit bodies grown in the range of pH 7 to 8 was highest among
the tested levels.

2. Avaik’b’'e moisture, pore space, organic matter, cation exchangeable capacity and excha-
ngeable cation was increased by an increase of mixing ratio of peat in casing materials, while
an adverse effect was obtained by addition of sand.

3. Mycelial growth on clay loam was more rapid at a lower bulk density of 0.75g/cc and
at 20% moisture content on a dry weight basis at the same bulk density.

4. Mixing ratio of casing materials, 60 to 80 per cent by volume of peat mixed with 20 to
40 per cent of clay loam produced the highest yield of fresh fruit bodies and sand the lowest.
However, per cent of open cap was highest in peat and lowest in sand.

5. Days required for fruit body initiation was shortened in mixtures of peat and clay loam
by one to three days compared with other materials and the formation of flushes was clear.

6. The effect of some physico-chemical characteristics of casing materials on the  fresh
weight of fruit bodies were estimated by a multiple regression equation; Y =—923. 86-+8.18X;
+8. 04X, +7.90X3+0. 12X, +2. 03X5—0. 82Xs—0. 54X7 where X, X, X3, X4,X5, X, X7 are sand, silt,
clay, available moistuer, porosity, organic matter and exchangeable cation respectively. The
productivity of certain casing material could be predicted from this equation.

7. Fresh weight of fruit bodies was positively correlated with porosity exchangeable cation,
organic matter, available moisture, silt and clay of materials; while sand was negatively corr-
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elated. On the contrary, sand was the unique factor reducing per cent of open cap.

8. Distribution of three phases of high productive casing material was concentrated in the
range of 10 to 30 per cent solids, 15 to 30 per cent liquids, and 50 to 60 per cent in air volume.

9. Fresh weight of fruit bodies from peat was not affected with heavy watering but in clay
loam and sandy loam severe crop losses occurred. Fresh weight of individual fruit was incre-
ased and open caps were decreased with heavy watering but light watering resulted in adverse
effects: its effect was especially great in peat. ]

10. Optimum range of mojsture content by weight on a dry basis was different with each
casing material. To maintain optimum moisture content concerned with yield of fruit bodies
and open cap, sandy loam and peat mixtures required daily watering of 0.6, 0.6 to 1.2 and
1.2 to 2.4 liters per 3.3m? of bed area, respectively.

11. Maximum vield of fruit body was recorded in the range of pF 2.0 to 2.50f casing mat-
erials if organic matter content was below 4.2 per cent and in pF 1.3 to 1.8 if above 7.1%

12. pF curve of a certain casing material could be draws from moisture content at VariOus
pF values by multiple regression equations provided texture, organic matter and calcium of
the casing material are given. Optimum moisture range of the casing materials also could be
estimated by the equation.

13. It was possible to improve the phyico-chemical characteristics of clay loam and sandy
loam by addition of weathered spent compost although the effect was less than in the case of
peat. Fresh weight of fruit bodies wsa increased by addition of weathered spent compost but

its effect was not as remarkable as peat. Accordingly, further studies will be required.
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Fig.1. Effect of pH in the mixture of clay loam
and humus soil by volume (75 :25) on fresh welght
of fruit bodies of A. bisporus, when pH 'of casing
mixture was zdjusted with calcium hydroxide, 1971
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Fig.2. Effect of pH in the mixture of clay loam
and humus soil by volume (75 : 25) supplemented with
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growth of A. bisporus by Halbschalentest, 1971.
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Table 1. Comparisons of some physico-chemical characteristics of casing materials of clay loam-sand
and clay loam-peat by different volumes, 1971. —1972.

Casing Per cent Per cent Bulk  Poro- CEC Exchangeable cations

material ﬁ(‘)’,ait l_- oM d'en- sity  pH me/ me/100g

with % volume Sand Silt Clay urels R Sglrtrf/cc % 1:5 100g Ca Mg K Na
1. CLigo 35.30 34.15 30.55 15.70 0.90 0.75 71.80 7.8 8.08 11.55 3.19 0.24 0.59
2. CLg+Ss 48.90 26.95 24.15 12.05 0.78 0.82 69.20 7.7 6.20 9.00 0.96 0.23 0.15
3. CLgo+Su 64.45 18.25 17.30 10.10  0.66 0.87 67.29 7.4 459 7.13 0.65 0.15 0.15
4. CLyo+Seo 79.90 13.05 11.05 7.15 0.56 0.88 66.80 7.7 3.28 6.71 0.79 0.19 0.22
5. CLao+Ss0 82.25 12.05 5.70 5.25 0.35 0.95 64.10 7.8 2.25 4.25 0.61 0.18 0.15
6. Siee 91.30 6.80 1.90 7.59 0.35 0.99 62.90 80 1.25 3.35 0.69 0.16 0.31
7. CLgo+Py 37.45 31.80 30.75 13.85 3.67 0.66 75.20 7.4 11.03 14.31 1.85 0.35 0.26
8. CLgo +Pyo 33.80 41.05 25.15 21.10 8. 45 0.55 79.26 7.5 15.23 18.25 2.94 0.46 0.33
9. CL4+Pgo 30.05 44.20 25.75 33.25 12.29 0.43 83.85 7.4 20.50 20.00 4.75 0.86 0.47
10. CLao+Psy 24.15 47.60 28.25 40.50 17.11 0.36 86.35 7.7 24.40 19.50 6.63 1.23 0.23
11. Pioo 11.05 57.35 31.60 81.60 33.55 0.25 90.50 8.0 33.55 24.88 11.04 0.47 0.60

CL : Clay loam, S: Sand. P : Peat.
BEEL BAEMBG THEE BAE 9 Heds Oxuw
TER kRS B Lo+t tRomAA 73 Bgtonr
BE2 SR>t R o> e+ 4 B>

B ds++iR0d) MO T EellylEA A B A9
o B4R FHYESEC ¥ LHiEs 345

%2A A wohom Thfol HEEEL o+ L Peo >
oot EiReod] MHOlZ EalliEe) A SRR ke (
3 3).

EF IY 494 2 kel ol LRKEANA TEE
el REA QT L5 EinEA A FHE RO
ol flt BAMENA 2k 1—3F fHifES 9o

TRk mejo) AEe] £4 B REEMY BLY
BE 2w HRAEEY) SR (EE L+ )N Ads

MRS Bkl TE g K, =de8el oE(=e
100 B EELo+ Bl ) AE FEEA GoE(

2 5).

A .

2 160 \_L.S.D. 0.05
5
2 140t ®
28
2-5 120p ’v'}fw =
-

(=]
8 100 e 0]

o
£8 e ® 5
. T
L L
3:3.

P

= L
[}
[
-
=

L0 60 80 100 120 140 160 180

Open cap as percent of check
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Fig. Formation of fruit bodies of A. bisporus on
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Table 2. Correlation coefficients for the fresh weight of fruit bodies or per cent of open casp in

A. bisporus and some physico-chemical characteristics of casing materials which significance was

found, 1971—1972.

Perc ent me/100g
. Avail - : Exchangeable
Sand Silt Clay moistire Porosity O.M. cation
Wt of fruit bodies —0. 65** 0. 69** 0. 54* 0. 56* 0.83**  0.59** 0. 73**
Per cent of open caps —(. 83** 0. 83** 0. 74** 0. 73** 0.85%* 0. 66%* 0. 84**

*ox% : Significant at 5%, 1% level, respectively.

Table 3. Estimating multiple regression equations for the combined effects of amount of sand,

silt, clay, available moisture, porosity, organic matter, and exchangeable cation of casing materials

and the fresh weight of fruit bodies or per cent of open caps in A. bisporus, 1971—1972.

Multiple regression equation r

t. of fruit bodies
—0.82X6—0. 54X7

Per cent of open cap Y =-—-1988. 67-+19. 03X;+18. 86X2+18. 86X3+0. 75X4+1. 50Xs

—1. 90Xs+0. 03X+

Y =-0923. 86+8. 18X1+8. 04Xz +7. 90X5+0. 12X, +2. 30Xs

0. 93**

0. 96**

Xy, Xo, Xs, X4, X5, X6, =Amount of sand, silt, clay, available moisture content, porosity, organic matter

in per cent, respectively. X;=Amount of exchangeable cation in me/100g of casing materials.

** : Significant at 1% level.
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Table 4. Effect of mixing ratio of clay loam and peat by volume on some physico-chemical

characteristics of casing materials, 1973—1974.

Per cent Moisture  Bulk Exchangeable cation
Casing retention den- pH O.M. CEC me/100g
m'flterial 1/3 15 sity 1:5 % me/100g
with % level Sand Silt Clay Atms Atms gm/cc Ca Mg Na K
Pioo 58.2 35.3 6.5 55.5 26.4 0.30 7.3 28.2 35.0 19. 50 4.20 1.50 1.75
CLso+Pso 58.8 33.4 7.8 31.7 15.2 0.42 7.6 7.1 17.2 18.75 1.68 0.73 0.80
CLgo+Pao 56.6 28.9 14.5 23.3 11.2 0.56 7.8 4.2 11.1 9.75 0.88 0.25 0.48
CL1o 57.2 21.8 21.0 17.9 9.5 0.76 7.8 1.5 8.3 6. 88 0.44 0.10 0.29
SL1go 54.4 32.9 12.7 13.5 5.8 0.81 7.8 1.1 5.4 6. 63 0.23 0.19 0.18
P : Peat, CL : Clay loam,, SL : Sandy loam.
Table 5. Effect of watering on relative suvivals®
) of mycelia of A. bisporus in the compost? at diff-
w 257 @ mtmmmend  Pegt, A
%- 20l N x Clay loam erent casing materials, 1974
S T\ e
a ®,
o 15¢ Watering (I/3. 3m?/day)
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- 10F . material 0.6 1.2 2.4 4.8
= ——
8 5| 0\0\.
) \% Peat e e S e A ai o sl o o
¥ Q—-—:—-m-—»_.....mg
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> 144
o
= 2 .
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< * oo . .
§ 1ol — < . . after spawning. + : Trace, + - : Scarce,
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-
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Fig. 13. The pF in relation to maximum yields of A b&isporus with moisture content and optimune
watering at different casing materials, 1973—1974. P : Peat, CL : Clay loam, SL : Sandy loam.

Table 6. Estimating multiple equations for the combined effects of amount of sand, silt, clay, organic

matter, and calcium in the casing materials and optimum moisture content at various pF, 1973—1974.

pF Multiple regression equations N Mult. cor. coef"
1.65 Yi= 4.99—0.45X;+0. 92X2+1. 63X5+3. 41X4—1. 62X5 0. 952%*
2.00 Y.=57.50—0. 98X1+0. 40Xz +1. 29X3+3. 74X, —2. 89X, 0. 966**
2.35 Y3=45.47—0. 91X;+0. 48X+1. 08X5+2. 65X, —1. 78Xs 0. 951%*
2.47 o Y4=69. 37—1. 11X +0. 14X, +0. 64X35+2. 20X4—1. 21X 0 941%*
3.53 Y5=26. 76—0. 56X1+0. 32Xz +0. 73X3-+1. 80Xs—1. 00X; 0. 944**
3.84 Ye=22. 03—0. 50X1+0. 30Xz +0. 74Xs+1. 67X4—0. 92X5 0. 933**
C4.00 Y,=30.98—0. 61X +0. 21X,+0. 69X5+1. 87X, — 1. 20X 0. 958**
4.20 Ys=18.31—0.46X1+0. 27X, +0. 76X5+1. 77X4—1. 09X 0. 950**

Y =Optimum moisture content (%, dry weight basis).

Xy, Xz, X3, X4=Amount of sand, silt, clay, organic matter in per cent, respectively.
Xs=Amount of calcium in me/100g of casing materials.

** : Significant at 1% level.
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Table 7. Comparisions of some physico-chemical characteristics of spent compost mixed with clay

loam or sandy loam by volumes, 1974.

. actgiiiglg Per cent A——————‘iﬁf cent gglilgity pH CEC EXCh?I?ég/elaO%lg cation

with 9% volume Sand Silt Clay ;?1?:_ OM. gm/ec 15 me/100g Ca Mg Na K
CL1oo 57.2 21.8 21.0 14.0 1.45 0.67 7.8 8. 30 6.88 0.44 0.10 0.29
CLgo+SP2 46.8 32.2 21.0 18.3 4.07 0.42 7.7 11.80 9.94 1.56 0.19 0.88
CLgo+-SPyo 48.0 31.4 20.6 185 4.72 0.38 7.4 12,95 10.25 1.76 0.17 0.69
CL 4+ SPs 48.0 32.7 19.3 188 526 0.31 7.2 14.90 11.56 2.06 0.18 1.00
SLigo 54.4 32.9 12,7 14.1 109 0.73 7.8 5.35 6.63 0.27 0.19 0.18
SLgg+SPo 58.0 28.0 12.0 14.9 2.00 0.54 7.2 4.8 11.53 1.15 * 0.34 0.82
SLgp+SPy 55.0 25.0 15.0 17.0 3.60 0.47 7.4 9.00 18.95 2.80 0.38 2.40
SL4y+SPs 55.9 39.4 13.7 19.5 570 0.40 7.4 1160 22.80 3.90 0.45 4.00

CL : Clay loam, SL: Sandy loam, SP: Spent compost.
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BL4El EREN IE BRERY IR
B8 Bkl Bl FEEY BLM K EREE
o] o] oksled MG KT o =M FLBAZC) Hins o} £
BRRA BRI EkH0 AA L £ HEY &E
o) HEH L FEY ¥ ML &R EREKA ZA ¥
#.5- u] X] 7 (Bels-koning, 1950 ; Reeve et al.,1959 ; De:
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Bl Al EEL RS RNy FEBIKE &
nslE AL EELFS Rt LR FilmS HE
off %3k B(LER WHEIEMR Kl BHEEC] Yol
A A RS wekAlx fRAdiel ARE ohlzl By
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HER o FEE BEd BT EiEol FolAw
Bl Aelel & 5 glon Kl a9 S8 ¥
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RAlAlE Ao A4¥ 5 gk BLHH £
A &8 ©E FRES MHEE ) MLy £R2=
Bels-koning (1950), Raoc and Block (1962) &4 {ks
AZE Bgs wpelze]l Lol HmE = TEEY 474
Aa AEe zo] 3 fgo) w2 zHlSE0] g
W fEEEC] FANAE FHEol 958 ¢+ 9=k

HE IR GRNE B @& BEfEgEAL+s Mg, K
&89 Hine Tolo dol WHEES HET S A
t Elenx A4 4 glo) £fRo] pHA. 0 BEY
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FEHEA R (Treschow, 1944) 4] &) 4] Mg, K8
B BKFIHAS HE ARRE Bed B+ 99w
Aow sl

KR FERAA QoA FhHke BILEY HEA
THE kE 2 H4Edy $ERHFHER.E FEH
HFAT BLipe 27hx B LR #Ee s
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KE2EZ FH 1E EAKE WEHMES @& Aok

oFdol FHEE MR LET A5 2ror #IE
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Y RGER R HEEEAE £R] g Aom ne}
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obFol THER Bo] S%E BAMES kpaRe
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ol Al FEEE MrEe) APF =god o)W B
BE Koea8ES & 9 v BEEEKE(pF 2.47) 2
HES FEgaRe] BETE Fobd Ay EREC 7.1
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B (B E R L 0% K EREF 2D ¥
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E o #EEol Bl welA olBhel FiKStY RAKHE
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