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Effect of pH of Casing Soil and Calcium on Mycelial Growth and
Yield of Agaricus bisporus (Lge.) Sing.

Won Mok Park,* Dong Soo Kim,* Yong Hwan Park,* Beyoung Hwa Kwack,**

Abstract

The highest fresh weight of Agaricus bisporus was obtained at pH 7.5 of casing soil. Above or
below this pH level, the yields were significantly reduced. Stimulatory effect of calcium on the
mycelial growth depended upon pH of casing soil. In neutral or slightly alkaline soil, the stimulat-
ory effect was increased. The effects of supplementing calcium carbonate or hydrated lime to casing

soil were assumed not only the influence of pH of casing soil, but also stimulatory effect of calcium

ion on mycelial growth of A. bisporus.
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Fig. 1. Effect of pH of casing soil on fresh weight
of fruiting bodies in A. bisporus.
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Fig. 2. Mycelial growth of A. bisporus in various
Ca sources supplemented casing by Halbsc-
halentest.

Fig. 3. Mycelial growth of A. bisporus in various
Ca sources supplemenied casing soil at 25°
C for 7 days. (A: calcium carbonated, B:
hydrated lime, C: gypsum, D: check, E:
calcium chrolide)
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Fig. 4. Effect' of pH on mycelial growth of A.
bisporus in Ca sources supplemented casing
soil by Halbschalentest

pHuAe 4Aclztn Azde. =3 Allison &
Kneebone® & A ¥j7] 7k Eet #E9 pH7 AA3 4
gagts ot & AQee 28% 3% A
t}. Edwards & Flegg™ ¥ ¥ % H 27t A pH(7.5)
JA e E FaBdEelt BADEFE Mot o 7
gro] Z igtcha LRIAL Eger®E Zeg AHE
0 FAGE RSPl iR s & A¥A
AE ZA49 BEd FAgds R FARLE A
o 2Ae7yc 458 FAgAel wgEd AL
249 ABEAEN} ohdst 42U BEe] B
A& AohsAe Hol pH 4804 FAAA] =
gou Brg§ FAHL=E Y F AsEd FANAE
& Hobg uF R EAL Y AR wol Kwack®?
o mmo} o] Age] FFolEe JAHES pH
o wAdg #A dod B3 FARA GEste] Al
A s o A% 2gHE 2 A 29 A
AEAEHE AZHAA FHEAS A4S L ¥
Agso gAse] Aoz A 2} o}, 5.0.12.18.18)

= e

Fael e AulE @ Heo A pHel f5de]
#& Fgud 2 A9E 4Ad4qqt FFol 52
4 pHE 7.5, FAWA FLA2gAA
e 24 ads Fasdc. &, SEd AYUHH

10.

12.

13.

14.

— 61—

. De Kleermaeker.

1 et ge] Gt pHmAsr of
EP

AEF % Fasdctn B,

ol 8 #

. Atkins, F.C.1966. Mushroom Growing To-day.

p87. London, England.

. Allison, W.H. and L.R. Kneebone. 1962. Influence

of compost pH and casing soil pH on mushroom
production, Mushroom Science 5:81-90.

. Bels-Koning, H.C. 1950. Experiments with casing

soil, water supply and climate. Mushroom Science
1:78-84.

. Chee, K-H, and F.J. Newhook. 1965. Nutritional

studies with Phytophthora cinnamomi Rands. New
Zealand J. Agr. Research 8:523-529.

. Cochrane, V.W. 1958. Physiology of fungi. John

Wiley & Sons, New York, p524.
1953. Some experiments with
various casing soils, Mushroom Science 2: 139-

142.

. Edwards, R.L., and P.B. Flegg. 1951. Casing soil.

Mushroom Research Station Report for year 1951:
21-43.

. Eger, G. 1963. How much CaCQO; must a peat

casing soil contain to guarantee good yields of
mushroom? Dtsch. Gartenb. Wirtsch. 11: 85-86.

. Epstein, E. 1961. The essential role of calcium

in selective cation transport by plant cells. Ibid.
36: 437-444.

Erwin, D.C. 1968. The effect of calcium on my-
celial growth on Phytophthora megasperma and

P. cinnamomi. Mycologia 60 (5): 1112-1116.

. Ingraham, J. L., and R. Emerson. 1954. Studies

on the nutrition and metabolism of the apuatic
Phycomycetes, Allomyces. Amer. J. Bot. 41: 146-
152.

Kwack, B.H. 1965. The effect of calcium on
pollen germination. Proc. Amer. Soc. Hort. Sci.
86: 818-823.

Kwack, B.H. and L.H. Kim. 1967. Effects of
calcium ion and the protective action on survival
and growth inhibition of pollen. Physiol. Plant.
20: 73-82.

Richer, A.C. 1958. Properties of casing soils.



Mushroom News. July: 9-11.

15. Steinberg, R.A. 1948. Essentiality of calcium in
the nutrition of fungi. Science 107: 423.

16. Thomas, V.K. 1963.
special crop. American Mushroom Institute.

17. Van Gils, J.]. 1962. Changes in the pH of casing

soil during growth. Champignoncultuur. 6: 87-

Cultivated mushrooms-a

89.

18. Van Goor, B.]J. 1968. The role of calcium and
cell permeability in the disease bloom-end rot of
tomato. Physiol. Plant. 21: 1110-1121.

19. Mushroom Growers Assoc. Bull. 1961. A simple
method for the investigation of casing materials.
p.457.

O —

A
it
4
v

oh

SIXntEH o

[

P MSATICF & Hold MEgd

FA. AR dddTEdRA
o 3 3 H 8 3

edetSdol A 20 ASAYL dEsol FE AFHAIPE S 2 s FAEFE WYLI#
ol ol el FIFET Aot AgAT HE AFAAG P o2 HF ¢ G 6 9P = 597, 109
7, A7 gz 4YFY F5E 107ccz FEed 22F Wuige 2489

4o B9o] e AFY2AE FAGPNA FFENE #9095 745 949 FEEAEF 40T A
o 9ANAE, d89, dFYAE) HE PAFHIO JF WA S 2AEke] ¢ AAE LY H1 L E 2
o ok

(£ 1] ARAZSG A4

© 597
R

4 %

5 97

o (9 : cm)
|
@ 109 7
R I

S

A{AA -

104 7] l_l,(,"_"i, f 10.15 .

® A g7

el
A& A7

2 97 } 13.35] 1.15 |

IR

9.7 | 575 5.0

E 1A neutsd zol ¥ A{ASYG Aol dddoz FERAAA d¥ 1~69AA A Gl
vebsko ¥4 45 109719 F494, 2479 coz Aol AL A% AYAE FHE A
+ detlilen F87 A%Y AA A= 5~64A4 AFe] A% Fket

EY Q¥ el HE AGAFAE £ 204 Revied o] o] A ok g E ebled d& YAFE
of ANt YAt AA deltos dFGE AFol WuBAEA A ed FI Fs% gd F
GV AFS gge] 23.62cmzA Aot



(x2) 9 915 A4 e em)

Sy Eaa—EF" ] 2 4 a9 | 2 & @ 9 @ 9
2 4 3 & | 12.59 | 20.45 20.45
Za3 gdo F4% 1% I 11.96 | 23.62 1 17.48
9 a4 3 z | 24.9 ] 29.77 j 2.6 B

919 oo Aol dalH AYY AAA FEAZAANE 5~6 9719 AFetod FF AFHYEFE AL
ol MY FgAcls AFHY2AE A9 FIE FF] MY AAEA st Az

2 E7I=sH(R&EBO et TFAQ] ES2 HMEd A

AERA T4 Fed T R4
3 g #-2 &

Sevtetel A W F chedtd AReds sl He EAEYo T ERAAAY FFA AFY 2AE G
Wy A EF8F9 JlxAEE AxA 196618 1967174 207t ¢ 4H L g3 3.

FA 437 FF Fole £AAEC] 99 FF, AHEF 8EF, zelz 29 £50 330EFelt. 99 24AF
dE YA Eo] 36FF, HAAF 6FF, A&AZ] LUFF, $UA T 95F FAA % 265%F vnviA 4
AEel 11EFo 2 A5

ZAzAe FEAPA EZRETF AN 2ANAOY WARY AFL Ad FFor dYgn AZHe ¥
274 %9 a8 N2 2§ 2902 2 S| & 10a% 800kg Av st ch. ZAYY L 254F F9 20709 27
2 g9z Hate Cobb¥ o 65F2o= vhirel @atza A+t

Agy e it A g dF WY I = w2} oA 1 J 25 0~10%: A T8 (Resistant), 11~25%
% =71 ¥ 8] (Moderately Resistant), 26~40%: % 7t% (Moderate), 41~55%: F%°]% 8 (Moderately Susceptible),
559 o] A4 : o) 9 & (Susceptible) 2.2 39 t}.

A 437 223 A4 139 5435 AYY, B4 1659 89FF L F= AYY, 44 1059 15082
744, ¥9 139 121538 $5 ooz A5

SAAEE2 EE57 Aole B [d49 2

Table 1. Varietal reaction of inbreed lines of wheat to stem rust

Degree of susceptiiﬁ I‘it‘; Lme E Nangrim Sersun - Seryuk ] Suwon Suge ] Kyung
Resistant o |z2@e [s@s | 0@ |8een | s6en
Moderatery resistant |3 |1 | 0@ |1aLn | 9@ | 5uss
Moderate |13@2s | 20429 | 4@6 | 4@ | 7@ | 0O
Moderately susceptible 20 (50.0) | 1 (4.3 | 214 | 3@ | 16D | 0©
Suceptible __f o@ | o [zaa® |1an | 16D | 0@
Total | s | & | u | 9 | 2% | 11

Parenthesized numbers show the proportion to the total variety (%)
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Table 2. Varietal reaction of recommended wheat varieties to the stem rust (p.g. tritici)

) Susceptibility Degree of
Variey 1966 ] 197 | Total |  Mean Resistance
Jang Kwang | s0 | o5 ‘ 9.5 47 |
Yung Kwang | 7s ] 20 | a3 | as |
Jin Kwang | s | zs | w8 | 84 |
Yuk Sung No. 3 | w0 | 70 | mo | wo | MR
Joe Kwang | a8 | wo | 528 | 264 | M
Nong Rim No. 4 [— 51.5 | mo | ees | 832 ’ M
Nong Rim No. 6 | ws | ws | om0 | s | M
Nong Rim No. 12 | s | o w0 | w5 | MS

SYAFAAE AG4 EFo dln AM, A%, 54, 2 AAES) foz Zi%“éﬂ Az w4 AL AL 73
Folgiet. FAEZ] AolAE E2olAt 2ol B, 9% 2 A APHoIUz $4 35 FEAFY,
# %9 45 $7 63F 2%, diA 59 125F Froldyos zAHAS. 2dm 24719 %71%%
B3 AG4He 43 2es ddeh

A Ebx{HOl CfE sk MY

283 AF: el dFdgRa
2O e-U s - Y

"

Azt 20 HEd BAE 9 A & E it 204939 dAE A4xetm glov AAHY P E T oF
A AxEe 10043 ol 4 webm Ak AV AdzAoz B9 7~8Y8 Auprlg FIk A 4z mly)
o 54 AFoz A% F& =549 AAd FEYLE ol Fx 3l oo Yo *Fnel x=HY v gA
& nasd AALE 2H2A AVNE 4T fEdelA 2244 IHE FIAEFFLR s FTAFG L 4A
GEAAL cbad 6008 1774, 4004 25704, 2004 353bA, ) Lotwt 800 19:7b4 4004 37k
Aoz sx Wz $4d 3~64 AIR2ZEA L 1FFAE 4xsted AY 35

AAe T 1584 38 sgos A 4xE s4Q02 7364 24y FHEFA 2 64 23U %E 99
119747 157348 128, 237042 68 zejs 35744 & 43 4xdd. AIYAE A4 4342 398
100044 131, © 28l 92 10004 A& 43], ol chA 252 100009 18, LA FAC 100044 o2 25X =l 4
A 200044 ) 28] 5 2§ 103 4253 o}

o A7 A9 w4F wd FA (Y& 23.4%)% ATHE 5% FE9 FA40) AR A Yol
A9 wAY wyel AN HA 2 RN L AT FolZt et Gfkeh. 2FAAE Axgg(dg &
0.7%) % tad (1.5%)9 15744 4277 =z hgos dratad 35704 (1.6%) 4 Hizaxdq (2.4
%) +3 deb dzd FAd nEE 2507 A2T(2.9%) % 3FAA HET L.7%)& HIrEZEY 2y
AxF Bt o4 57t el At

o) 4 A7§ Massive Control e =2 A4 LA L FANY ¢d% 02 2ged (R -—FHI ¢
oy AT ¢£de 2 dzetw 3F(E+d 201,00098) # ch2d 2F:2A AZT (187,0009)7F o £t



{166,000 < chamd (173,0009)) 1534 H2T 2oh #¥ 4L o4 §d FPoIglert a7y dddA=
4] vigkr}.
o zz B 2chzd ]9 Massive Control E3tel wg FA4 £4 (1had)
¥ Add T4 B £

g e | gzad A A | Bed | Ada | asge | GHAD
B B A (A= - F A 2)
gzae a0 | 3Fnd 49 | 1200 | 203 | 3816 | 85.0] 201.0
—u}é_»a' a0 | 2 6n | o+ | .05 | a7z | sar0] 187.0
goageq | 1n 12 | » | 05 | 4024 | sm.0] 175.0
Cd=d 60 | 1w e | ow [ 19.18 | 413.68 | 827.0] 173.0
gzee 80 | 1w dn | w 8.64 | 43132 | 820.0| 166.0
s Jz‘oﬂ "~ "TI—’_T' | 507 | 9.8 | son0f 147.0
R + 4 = | 7 |51 | s0.04 | es580] 0

4

ey HYT o[dHEH(RERIO Al

NES ERE ISR SECTE. S
4 B &

1. £29 QA9 o154
T35 2EDE W45 O EWUThe AL dgEY A4 AR fos Fehaht nFY g
AEol Jetel 7 TEFI 44 EE H4E UL HPo= o Fatxn e Qe BEsm Yok
Hzde 72 929 % o] JAG dduAoR iy YAGAoz R Az god Hex
F4e] el AE A AA2 AFRR ol 2 E4 JFE ATFHT Ae ARolt. W FH o
Aoty ERT AAF Ak Ao Fehelx ke A Sutel Wk Aol A B FF¢ Bishop
FHe 24028 AFAT0) ARE +A%2 o0 S FEHE A0 4 AE Be TH
£3e] ud stz 9&e BLHROG oFF AAAdcz wEAAL A gk
2. AR AHBERLY FFF A
Que AuAA £E B F A A4BAE 2] Asted QB Pk A4S A2 o 500km o]
A Adel A4REAE FASD Yot HZ 3N BEAFS HA Tl 3 AU FE HRo=y
H R 7R ARl ekl uaEe] & AS4 e AA sz Aok
3. v A4S WELTS HATFY) PA4Y
b A7 B9 RTHY FaS
19654 55 1970874 6 7ol 19 fbekol 100005k ol 4HE AYHA 29 2 A9 WARE v
yo] FFA RN BAY Aol $HtAE Atz A+
g, fetete FERTS A TFE AN o o] A3k
4. G Az ke Apo] o) HobAlol WA uba ghei.
3. AAG A AR ge AFE Aol DELTY HgT $455 SHF Yok
o 4e AFTL GFocRee v A e AA A5 Pu4S) AUE AFY JPo] TAeE 4
2t "ot :



4. FF9 EAA
7t BTRA g9 $AF $87 Qe 2T, A48%, T, stelsla 59 AR
% 85ET AT g vdste AE T EFA=F A3 A AR 2 FAdAAA F
J4& F3Y94
o 2 NHE CB2A 4Asy ¥ FFonyE F} B4 APl oz 2 A AE &
At AR A2 ¢ Arz A gowl sy FUAIPE wteze olE BAY F gonz
FAGZR B 2ol doz AN olstof FRlol .

SRMEEE 80 X, I|E] R UNAME

AR A T4 T3ATHIHRA
| 7 =

%2 9 A2HEY A33FG L2 o] sl 4, FAEERD, 4WEFAPY F23 42HE
ZHAA 49~109744 U 384 E3e] 9T Sweeping <255 3oz W3 & =AY At 7% 595 99%e]
AR e 23 xAAF, AT, WIEF, QLRSS 2= 3 Aedob ARk =@ azedd 43
o 9 A YA TAM) BT 4% 435 29k



