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Effect of Spent Mushroom Compost on Tomato Growth after
Cultivation of Button Mushroom, Agaricus bisporus.

Lee, Chan—Jung - Cheong, Jong—-Chun - Jhune, Chang-Sung -
Kim, Seung-Hwan - Yu, Hyung-Sik

This study was camried out to investigate the effect of application of spent
mushroom compost{SMC) on soil chemical properties and tomato growth. After the
mushroom has been harvested, the SMC contains a lot of organic materal,
different microorganism and high density of mushroom hypha. SMC of white
button mushroom{Agaricus bisporus) contained diverse microorganisms including
fluorescent Pseudomonas sp. and actinomycetes. These isolates showed strong
antagonistic to bacterial wilt(Ralsfonia sofanacearum) and fusanium wilt(Fusarium
oxysporum) of tomato. The growth and sugar content of tomato showed no signifi-
cant difference with other treatments by stage of maturity. The EC, exchangeable
K and Ca contents of the soil during growing stage were increased in comparison
to those of farmhouse practice, but available phosphate decreased. Microbial
population in the soil in all growing stages showed no significant difference with
other treatments, but vield of tomato decreased in some way in comparison to
farmhouse practice. As the result of analysis on chemical property of seoil and
plant growth and vield of tomato, it seems likely that SMC of white button
mushroom{Agaricies bisporus) may be used as substitute of practice compost on
cultivation of tomato.
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I.M B

AA B AL 39 EE] g8tr(Anonymous, 2003), o] & WA R RE ¢ 459t
E9 AAENI BaER Qe Aol Uzun, 2004). o] WA AuEAL 20029
1,212had] A 200533 1,359 hag® ZF4 F718l QAT Skdol(dgaricus bisporus)e= 2004Q
196hae] A] 20059 176 ha® €Fzt ZrASFFCHMFAFF, 2006). #-Elube} WAL =Ete], %
o], 1, Ajgo], FdolHAle] 95% o4& AR)eHH o|F EEHAle] F WA A
35.1%% el AuiEE D Aatwgo] F1g Bk oRfole] AuEE S An AR F
742 stgta) @A F8F] A A 7l $94 Sl 2§ RErte] Ay
E7|E 7MY A FAld) glow, GfolWAly] Aupade A7k 1,7408m’e s 2HE
o] FAEo] ml&H 1 g Aotk o] AuA FARE WAS VAR 24, 7
7, ARES o83t YFo)E Aulshed, oja1d F4Ee] {712 HlE Y HhYsR
A3 ALEE A g3 AAL FEo) g o 24 wAlsE. 2], AF T 4F WElE
o] A7} Hol |A Aujsrld A4 AAE Fu Yo, &S g FFA L &
Jegom A i 4 F1 e 4ol

HA A F BAEdE WA THo mE} 60-80%e] Dt wES FET mAFe]
Eolg g A EAAER 9 HATAA Fol EFE d3, Begay, EFEA A4,
AEe] A& 9 £ o 5 OUst dREo] BaE i (Buckerfield and Webster, 2001;
2002; Cheong & 2006) ¢l Hl ©]E2] 844 Hg A7) o o|FojFthd A
A dAEE HAuAE BhFos Xt BAl Auisrle] A4 A #4009 F
A g RAEL ARG ¥ 9rEReR FUkAESe] FU § AeE JdEng-

wEhA B AL o) WY R olEHA B 7154 T wAA RaE
M Qe FHE 845 Y AA7E LA Fio] MR Y EGALEAS
AEY AFHE HustuA @t

LA g A

ANBAEES Fdo] A F FAG ALHHE RE HWANEFLE ALIH, o9
LY ¥ A {712 HHE dE2TE ARSI GFe] dAEH e F1EF A
< g FoTd AR HYESY HdspLd] ErtERIE, HYEFEE A4
2007Q SERH 6719 B¢ FAENY EvtEE 59 240 wEslgial, F4 PEEES
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HAF F AAL 3090cm, 22N 02 64 279 FA BT AT EHL Bm’=2
ATE dafy g o s WiASYet AHEUEL d=2TE FrRAEY REALHF
(3ton/10a), HAFEH] Ak (Gton/102), HAE 8] v & 6ton/10a), HAEHH] + 571335 5 4
AZE FAL 7 R FHE FEALHY J[EE BEAVF 3t AlHEAT
(RDA, 1999).

2. A5 9 FE2A}

EviE ASE A4 £ 304 7152 AT Afe] FUNARS 10575 A4t =
., Q. A7 T8 ARG £FL g=E ENEE FUER a88o 4Fd Bl
FOE FESIY ZAEPI, BEE FVEE S EvE F 107§ ZRAVeA
(Ultraturex, IKAYE o]8-38le] B3 & digital refractometer(PR-100, ATAGO)®R 3§}
Brix® F A3}

3. o5y 54 A}

ErtE Al AHS-E FFo] HAARHIF of 300g2 HH et BHEY B4 AEE AHS
3R, EGE 37T AETEA AA - F 304 1F0 8 ARG, EYAE =
AHE AlRE 4Te) B F AESen, o318y B4 s B48 RS AN
o ErtE HEAE 5 F #YE A AR 1078 2F AFste 60T A
Z71 3494 Az F 4 H F23 8t E4 8 A 82 AMEAT {718 FF2 3%
24 600CE 2A417r 5t F3tste SAsP e, FHL 2 Kieldahld. €12 Vanadate
oz EAstRen ol vlFdles ICPE ©]83t] FAHHHTHNIAST, 2000).

4, MAEEE FA}

HAER ¥ =9 o2 s sAgmpio s ZASETHNIAST, 2000). Al&
10g& DAEFS 90mle] FHste] AehjF7)olA 200pme g 3083F FeHsle] 101074
7t =5 49E w50 olg AEF A AU 5714 AT RA agar
{yeast extract 0.5g, proteose peptone no. 3 0.5g, casamino acids 0.5g, dextrose 0.5g, soluble
starch 0.5g, sodium pyruvate 0.3g, K;HPOy 0.3g, MgSOa - 7HO 0.05g, agar 20g, 74+ 1,000
ml), AME-L Rose bengal agar(KoHPO, 0.3g, KHPO, 0.2g, MeSO, - THLO 0.2g, glucose 10g,
rose bengal 0.033g, streptomycin sulfate 0.033g, agar 20g, &/ 1,000ml), YA - Starch
casein agar(soluble starch 10g, vitamin-free casein 0.3g, KINO; 2g, NaCl 2g, K HPOy 2g, MgSO,
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SO 0.05g, CaCO; 0.02g, FelSO, - 7O 0.01g, agar 20g, F{F9 1,000ml, pll 7.2), Pseudo-
monas2L P-1 agar(KILPO, lg, MgSO, - THLO 0.5g, KC1 0.2g, NaNO; 5g, deoxycholic acid
sodium salt lg, betaine 5g, agar 15g, &7 1,000ml, pH 7.2)F AMRIFET) Bacilluss-L 3]
Aol 2 A4 30T o)X 1087F A7) F Yeast glucose agardl] ®](yeast extract 3g, glucose lg,
K:HPO, 0.2g, MgSO4 - TH,O 0.2¢g, cycloheximide 0.05g, agar 15g, SH5 1,000mD)e]] HE35o
30C 7)ol A ok 395 78l AF3tHch

5. ErlE W4l U d=¢ A4

HAAER A e B3 nAEY ErfE T Ui dIdHES Uotrr] A3
Paper disk methods& °]-&-8t] AYPstHct B8 dFE AR =2 HATY] St 1A
9] Petridishel] |3t Mt 47355 FUW HA0E HFINT F4lol PDAA 543t wi<F
¥ EntE ASWAT Fusarium oxysporum)®] TAFER(RZ lom)yg HFH 25T g2
719l 743t Bk o £ vAES HddAold FAHE ASFAADE SR
i, EnlE Eu@8WQF Ralstonia solanacearum) e RoA #] Aol 43A)12F v 3 O}-& BT
2 (51038} Petridishe] 22 F 2] wAES FE5te] YKAX B Jxo] w}
g} Z w3 g 2858S H7sthleander and Elroy, 1972).

m. gzt 3 nHE

71 H4d FEolA F4HEY] nAESS ZAVS A §BY Pseudomonassy, v
AZ 59U vgEe] EXIPI sV U4 AT 33128 %107, FBA4
Pseudomonas®-2 0.1-333 x 10g", APFFL 02151 x 10" 5 n|AEe] BX o] B2 o]
7} A K Table 1). o] & A= i e, HE # wlA] H7PES FR7el g& 3
2 BeEw 53] 4R GAEOE o|Fo|A R E& B¢ I EEA o7 HE,
ERo} 71A Fo WAL R v AE4e] HEt § 4% AeE AddEd B {§71EY
3 A7 A 7Hg T a5 98-S FYsi= Fo] AldolAT B O /7 nAES
o] & Feje] EQE o #osiy Eajod B4 PAEL {750 EHFHAAE
EZ o EA%IY 57]148Q Hulsiagols A, WA, #7571 M & §3E 8y
27BN e FLPAT(10-46C), L&7} 453 we} 12T (43-66T)o] Bol &
Ast HHlE7t AlFERA] SN 108 Fo QAT F7FEIA TR @0 Baker 7,
2003). Finsteind} Morris(1975) B-&=5 A ¢ guld A A7 FAEEE Ao o
TR = F24 BATe] e FHuld gHdA QAT A EolA) ¢ EHulun|
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o] P EA1317] Wi AAFFo] FEA A 2L HF=E o] BeHAEE
o] gAF}y dF) o|e} o] oFbe] HAAEu| o= Bacillus, |3B/3 FPsudomonas,
WA 5 B 8% HAEEe] £XFH| Jous vAETRAQ SN JEHATF
of T daFol} FEASE EAAYe IVAFAAZAY 71eA4L 283 Yotz A
et}

Table 1. The change of microbial population in spent mushroom compost examined in
different famm household.

Samples AerobTic bac_fieria Bacﬁ.illus s;ii) Psei]clils;es;gtsp. lsungi B ACﬂI}OH’]YCitES
(10°cfu g7) (10°cfu g™ (10%fu g% (10°cfu g™ (10°cfu g7)

Farmhouse 1 96 46 1 0.2 2
Farmhouse 2 35 16 0.1 9 3
Farmhouse 3 125 11 270 5 29
Farmhouse 4 27 41 113 3 4
Farmhouse 5 40 3 53 6 14
Farmhouse 6 33 21 333 6 7
Farmhouse 7 128 3 70 151 51

Average 69 20 120 26 l6

FFolA HAHu AN £ ATSe] ErtE A5 A48 g F3 U= A
ETHTH IHEHTY A8 JAAEE 2AIE AF AESETY deiAe STy
2%7F IAEE A9 SR XelEE Tl daEiMe 41%7t ASE sty chTable 2). o]
9} Zo] FFolAH HAAHYE 574 TEAYS AFJLE R HS2 APty &
< #88 FF0] EAYLE ol TE HE HEHT E4o] olForhd dFolH A
B ool AE] W¥E dode g HHATE A e EHAFR] HAEY Ade] JE
¥ AoZ Ao 2§ AT FNE dF 1A 877 S8l gleng Sy
efoli} HIE M o5 HAAH RAES ABHHLE ERE JAEFTLE YibE
7t R 2H|Ae] 8FE A F Sle IBAHAAEA S 7o) B wof 2Ae=
waEn
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Table 2. Antifungal effects of bacteria isolated from spent mushroom compost.

o v
No. of isolates Inhibition degree
Pathogen tested
este + + et
Fusarivm oxysporim 21 41 11 2
75
Ralstonia solanacearum 44 20 10 1

Y. no imhibition; +, weak; ++, middle, +++, strong

Table 3. Chemical properties of spent mushroom compost examined in different farm

household
— p.H BC T-N P05 K0 Ca0 MgO
(1:5) (ds m™) o
Farmhouse 1 6.2 316 1.68 027 1.84 2.92 0.88
Farmhouse 2 6.1 40.4 1.51 0.53 247 321 1.07
Farmhouse 3 6.1 38.4 1.72 0.55 1.71 481 1.13
Farmhouse 4 59 416 1.96 0.35 2.66 1.79 098
Farmhouse 5 6.2 528 1.94 0.55 357 494 133
Farmhouse 6 6.7 43.0 1.99 0.54 2.96 585 1.05
Average 6.2 41.30 1.80 0.47 2.54 3.92 1.07

F7HE o] HAE N Y o8 8-S AN ZT pHE 5.9-67¢)%aL, ECE 31.6-5238
dS m'2 7l B8 Fo]g Byt T-Ne ETE 1.51-1.99%, P05 0.27-0.55%, K0
& 1.71-3.57%, CaO¥ 1.79-5.85%, MgOE 0.88~1.33%QHTable 3). Uzun(2004)& A7 o4
Fgol Al F AZEHY oL AAT} 1-2%, ¢14k0] 02-03%, ZFO] 1.3-2.4%,
ZH4r0] 49%, Flotdlgro] 0.7-1.2%okn Rustgel o3 Ao Zule] Fbe] HA
Hulg} o) oME FRE xlolE Kol goith A HsFHTY 552 EFH
NA Hge NFe] ALAF QAR 2 BYAF F 2F ol4e A He] 7% ol
2 Holled, & Q7oA ALgEHold HAE o] giE dh 14 AP JT §A
FE 48%2 HEFA T nEgEHAG 2B Fdo] HAEHE f7]4 HER 5E
3to] ALg87] A A Qase] BE f71E o] AF oz wodEg.
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Table 4. Chemical properties of the soils as affected by different application of spent
mushroom compost.

. + -1

S (11)_};) y SE(EH 71) CE ;(\)/)I ‘a‘l‘l’ ;. E;?; Ex. Cation (cmol™ kg™)

’ K Ca Mg

Before experiment 6.9 8.90 4.28 1328 4.20 20.00 7.90
Farmhouse practice | 7.3 653 | 444 1587 410 | 1393 | 1043

30 days after | SMC 30t ha' 73 805 | 6.04 1371 477 | 1973 | 720
transplant SMC 60t ha’ 7.2 8.20 530 1352 500 | 1530 | 7.50
Fpx+SMC 30t ha' | 7.3 770 | 541 1433 483 | 1500 | 11.00

Farmhouse practice | 7.3 680 | 551 1523 383 | 1313 | 763

60 days after | SMC 30t ha' 72 850 | 571 1431 410 | 1703 | 773
transplant SMC 60t ha™ 73 880 | 5.04 1228 400 | 1520 | 11.57
FptSMC 30t ha' | 7.3 760 | 481 1257 420 | 1497 | 1067

Farmhouse practice | 7.4 720 | 576 1511 393 | 1473 | 1047

90 days after | SMC 30t ha' 7.4 842 | 518 1443 417 | 1747 | 813
transplant SMC 60t ha™ 73 922 | 504 1251 430 | 1490 | 11.37
FptSMC 30t ha' | 7.3 770 | 510 1459 440 | 1463 | 803

* Fp, Farmhouse practice

FEo] HAEY Y FAFE AT ErE AIREZL opdzd vidskes ANE &
A AYgEER ECe Uit H A8 ol T/ BARER By JiFHoE w2
St v A AuleR| e P EY 0BT 54T vk FHE Helg E
Folith EvtE A4A % ASAIVE EFo|FE HilE 4T A3 Table 491 2
. pHS #7148 FE AXA EFA 2ot FAF W56 A7os AAHeE &
2 F¥E B3, BCe wrlagEu AT vl AdEE Aol wgitk it
A% F7V R EE T vl AFEE A TFolA Bgka, 53] HAEH] Al§7e] S
FF % ¥ Ca L2 AHA EYRG d4EHE] ATes Wkou K Cad 5
ZHa8 ) Hls| A= H TN 233 Srtske FES HA o4 o] AFA E
F9 EC8 =l FdFHoR =2 BYE B AL &5t =& AFFA 939
Ho &2 A Aoz AvEHn, HFEH AgFodA A FES ECI} wopl AL
ErtE g% F71shEA HEA7 F438 Sl S/HER7 Wiz ddd &
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o] WAy AdLsE oF 94%7 #7147 $EE Ho9al old-E EUTAeed a4
dugou dadon AR A FrLEoh Anonymous, 2004, Steward et al, 1998),
G40 gSdle] E9E QY Fm W] §4 1Y o1 oY A Fad 44

FEE 47t oA D54 ¥EE 4dd e go yepAca B sk Anonymous,
20043,
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Fig. 1. Changas In prowth and sugar content of tomato as affected by different application
of spent mushrocm compost
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FgolAul v FEHE A1EF & A7 ErfEY AL FAG A 24 49, 3
A, 2= 52 71389 51 Jol7l ik Tig 1, 2). gEtA ol FEolAu T4
o] A&A BEF 224 ¥3) vAES 4538, ¥iE 44 d# 5 g a7t
o|Fo|FtHH o]F FAHES BEAL UK $UE AL @A Buckerfield$} Webster
(20001, 2002) o] Aol BEEH AxEAH EYEIY AM ESVYER
A AE A5 9 £ S a7} ivhe Busigth
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Fig. 3. Changes of microbial flora as affected by spent mushroom compost application
during tomato growth.

ol HAAEY Ay AFe EY VAEYN HIE AR Ao Fig 37 2T A
d EGuAEAS Hslede A T3 zlelr) fllen, 7144, WA,
AP g4 60U7A) Frlet AR A 272 AFE AAE FEHE Bt ¥
A Pseudomonas&-L EvlE A4 2715 AlLEFo= A9 HHTe] AL JAF
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097K A Frtslthrl o) FEEE ZASe ATS Bt o8 o] HH] Al &9 Fgk
S Ald, AV, AT T4 TVt S7HERAUE dFes 771 AlRERE AET o
] Al8e] A3 Beck, 1975, Martyniuk 5, 1978, Nishio 5, 1980} §AE A3FE P}

Table 5. Yield and disease rate of tomato as affected by different application of spent
mushroom compost.

Grade ratio(%) Average Yield(kg ha™) Bacterial
freatment Fine |Medium| Poor Weg‘;[(g) Maal;rllz ot Index Un;ﬁ;ket Total \(}\O[/tjl)t
Farmhouse practice | 32.7 36.6 203 273a" 5810a 100 330 6140 0
SMC 30t ha’ 314 346 23.0 269a 5690a 98 360 6050 1.8
SMC 60t ha'' 327 31.1 215 270a 5660a 97 410 6070 0
Fp*+SMC 30t ha' | 347 398 18.5 274a 5670a 102 200 6170 0
Control” 30.8 293 24.5 266b 5370b 92 620 5690 12.8

* Fp, Farmhouse practice; * It means no application of Fp and SMC
* Same letters are not significantly different with DMRT at 5% level.

FFo] HAHYY AEE Ertk £ Y W SAES 2AMSIR O I A= Table 5
o} 2t BEulE AEHIEL HEYTY -8 Zole Ao FFY HEL ¥AE A
Tolx 25 @& AFS v ¥ HT7F € AFTEFR AN RAEAE A
ZF 22 FEFL HGAH 59 % Aol BHo)A] &t} Buckerfield®} Webster(2002)2 X
Zote] HAAN RAES A& F9 EESFOIZ) 25% FIEIAR. AA FHFE 30% F
ZFEIE . BaEtgdv) Phylloxera®) Grape industry board(2001)+= WA A 8] A5 27 A]
2ARMRE Fret L. $4.200hag] A5F717E TR SHAAT B AFdAe EFE
AuiA] F-HE] Bohe s3] SV, F/RHEHE o= £F4 Ze)7 A i
o g ASFH R HAAN FAHES AMSEE EFETA, o5y, EGAEGY
ggol 9B FHIAAT UES ACE BodT Tvhey BAEL Az H)
HHlE AT 7oA AA AL R HWton, oj2{§ A Table 20014 HANHU A £
g nAES ZviE i s Aato] Bol EX3 v AHS} #Ho] UL AL
E agdn 28y ddEH AR FutEHe] A WA &L AL HHlY AR
AR WA F4HES AP o3 ¥ $AEY FAUAE FF A7 6 APE
of & Aoz FAdHCL
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Vg 2

FFolHA Al F £ H gl e e O WA Ao Y & HY
Bl AujAlL Feo] A= A4 BoH, o5 HAHF W FELYY €9l He=
A& Ayl Laditt HAAddE dSolAn FAEAs B34 Pseudomonass, W4T 5
Fg v Ee] EXEIRL dFo] AFrHEE H4EE Fo nAEd Aoyt Bt
o HAE A 7 AlEEL EvtE AESHEE. XrEETd dis 23S BE
o E71d okdo] HAME| Y9 o]81EA L pHE 5.8-6.70|¢ 3, ECE 31.6-52.8 dS m™ & %
b e ZelE MY, TN FEE 1.51-1.99%, P,0s& 0.27-0.55%, K,0& 1.71~
3.57%, CaO¥E 1.79-5.85% MgOE 0.88-1.33%%th %$o] wdgule] 7142 Ay
A7 EvtEe ASd Fee AAYHY A7 F3AT o)t (UL AFAI7]E
Egko) 58142 Frladd uls] EC9 K, Cay F7)8lE A Qake ZhAasgnt Agd
EGu|AEES] gl zlol7t GRen. ¢ Frtad el v ot FAse A
£ Bk FeEd RES FAEd v AR AEFeA dFes wgitt

[=EH45Y - 2009 2. 15 =E5AY - 2009, 3. 16, HE2 =AY - 2009. 3. 20]
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