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ARBFRAR M & KA F (plant growth regulator; PGR) £ &84z &2 7 XA THRHEH 4% - REATE
A KB E AR Rde ]l 6mgL’ 4 1-& L # (o-naphthaleneacetic acid; NAA) » 2,4- — & K & &
(2,4-Dichlorophenoxyacetic acid; 2,4-D) 2 0.2 * 1.5 mg L™ #) 6-* & 3k %4 (6-Benzylaminopurine; BA) #43& %%
o AR IE 4 0 EAT2SCHER R c M4 L RASERET A Fm1.5mgL' BAK 1 6mgL'2,4-D
WERRT A4ARERS  AEMEHE21dET75-78cm > W 6mg L' NAA Han#l 4 4 A R EH - LR
EATFERBRMAELERET 25 21d%B - £ 1mgL' 24D EEAY > RARFERVARZS £
RIRFERTAN RS & 2355@A 5218 - e 1.5mg L' BA K m P - RAEMRBZL 85
58448  fe 6mg L' 2,4-D Ry > THHMRBEIK > FH 52618 - KAFFE#BT AR TR ImgL’
24D BBEFHERER G AR  REAFTHRTERNEL > AATE - FETHRRRABAK > FETAHFS

LEEXF-LLCER T E TP -E% b Y&
RAGRER - g AR ~ YA REEE - 5k

IS

I54E [Pleurotus ostreatus (Jacq.exFr.)
Kumm)] > E4EH - #ER - MIEEEH -
TN AT S KRIE 4 (Lu 2009) © $E46E &
EOE - AN METE - FREGELY
B BASEERAERE  UTARSRE
77~ PREERTRE - [ BR B RE (ST ~ DR B
DA fCEBY AL (Sarangi et al. 2006; Jay-
akumar ef al. 2008) - (THiE XL EEEE
BT ER BT > BRI EEFEL K 3,000
HAERZEE - EEL R 12,000 Mg > EELF
e sAE -  BFERNRZEBEENAREF
%7 36,000 Mg » {H 3T 4F SR A& i 428 i e 8
1oF e A 2R 4 5 (] S R MR THTER Y B K

At FERRAEBREREERAEST -
TERCHTFZ MR EREEY) > WFEE -
FORRE - MEF > (EAEEENTZEE G
(Liang et al. 2009; Naraian et al. 2009; Li et
al. 2012) -

Yurekli et al. (2003) 5+ 4F 30°CEREFE G
N » Lentinus sajor-caju {7 & % % HEAY 5 & R
hiREEE  BEAIEERRSA 0.18 mg 15|
Wk Z W% (Indole acetic acid; TAA) FYZE S - &
Y4 £ S E1 5 (plant growth regulator; PGR)
B &2 3t 8 S (E )Y A e Bk 1 & > thEH
REEFEAE FEWIITSE © Pleurotus sajor-caju FE&
MR 2 mg L' TAA RIS - AT 28%
Y B % & & 1 8 & & (Mukhopadhyay et al.
2005) - Jonathan & Fasidi (2001) £ H 2,4-—
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HAR A LB (2,4-Dichlorophenoxyacetic acid,
2,4-D) TR ERHENE&E R KEEM
o R0 8-15 mg kg 1-Z5 7. f% (a-naphthale-
neacetic acid, NAA) JAfESNE R » a[$2 5
4t (Wang et al. 2001) K FZ & LE (Pleurotus
tuber-regium) HYE & (Chen 2004) < /A1 NAA
PR ERE T > AR ERE (Guo ef al.
2009) K& TEMIE: (Pleurotus citrinopileatus)
HY 44 S BEAN i E & (Huang et al. 2006) -
Bk & Z AN RIN2 mg kg 6-7F & H 14
(6-Benzylaminopurine; BA) JA 4k 4 & » 1]
FEEE TR B 71% (Ciou ef al. 2001) 3 FRN
35 mg L' BA EEHEEGREEEL T > B
GERKASUBEEAESETAEECE
(Guo et al. 2007) -

HHHERERNES T LA TERIE
G EHEBAEEEN R HERER
R 2 BT RS LD EMRME - BRETE G T4
IR B - BB AR > FREE T 46
ERNESF RS A NERE - ER
K8 o RZERNERNE - RESE KRR
FREFEHEI - MNERTERE - BREREKX
B TSR R 5) PR 0 2 PR AT 4 R (R Y [
Bt (Arjona er al. 2009) - [Nt - EEEHHEH
RS EIN T3 0 B4R T E Ry R BS B TE EE
RZERL - e ZEHUAE N 2 B 1F R b LAY R ig
B e RARBEEEE - BARESFEER
BHAERRE - B SR (FEEER
(Yan et al. 2007; Chen et al. 2016) - ¥THEHKIR
ARAG RERE RS E A ETHEDN
WF%E  WELE AR FEEEN 2= 21 o EHRERE
PSR ER ST A [E] 4 R R R MR LN AR TR OK -
A 5T H BRI DUR RS 5% & 09 07 U L5 4
HYH 5% 28 0 WERENR TR FER Y NAA -
2,4-D 5 BA #ISGE & E & R 4R E -
R EE RS STER 4R - 4ERGHY AR RS BE
& HREEEEAS SR EA (b
W74 T BRI RS B A B A (B2
[& b REfE# R AIRSE -

MEER TR
RiERREE SRR
Zﬁgﬂ%ﬁ ﬁﬁ @EFH Z@% ﬁ? Pleurotus ostreatus

By 0 8 — i A ol & KA TR
ZEORE B g WEEABRERER S Z
WG > NEEEF G OB R B pota-
to dextrose agar (PDA; Himedia Chemicals,
Mumbai, India) 5UE #Hif L > fREFH 4CKFE
W &2 mo BT EREE—X - fEslbnl
EAUH PDA AR AL - 7 25CIRUR A RAE
BRI R fFRINEGEER - DLEE 0.7
cm £ FLa8 F & M B SR 0 PR SNE T - BUE
TR 51 By PR -
IBERER D

15 8RB 73 BA Leatham (1983) 4 R Y &
4R R B B U7 Ry AR B HETT (B 2  Leatham
BN BS AT E 25 g D-glucose, 2.5 g
L-glutamic acid ~ 4 g D-glucuronic acid ~2 g
KH,PO, ~ 2 g MgSO, - 7H,0 ~ 10 mL mineral
solution ~ 1 mL trace element solution ~ 1 mL
vitamin solution Jz 0.1 mL salicylic acid solu-
tion * &1 BC J7 &5 & X+ & 20 g Dextrose
(Choneye Pure Chemicals, Taipei, Taiwan) ~
1.5 g Asparagine (Hayashi Pure Chemical Ind.,
Ltd., Osaka, Japan) ~ 2 g KH,PO, (Choneye
Pure Chemicals, Taipei, Taiwan) ~ 2 g MgSO, -
7H,0O (Hayashi Pure Chemical Ind., Ltd., Osa-
ka, Japan) ~ 10 mL mineral solution ~ 1 mL

trace element solution ~ 1 mL vitamin solution
%2 0.1 mL salicylic acid solution (%2 1) °

PGR Z NN IEEE &

R AR EDRERINAA (1
6 mg L")~ 2,4-D (16 mgL") & BA (0.2~
1.5 mg L) » DUSE R 0 T o] 46 & 58 6 70 F By
IR o B & BRI 2 B IR 7 BIHL 25 mL JF A
250 mL ##EEH > DI (121CK 1.2
atm) JEE 20 min 1% JRE N EERE S 24 -
H#AERRKO0.7 cmHYEFHEAIE > KHEETE2 di% »
IR EC M 18 h > Y5 E 10 pmol m™ s >
e R By 40 W O 18 (FL30D/29, China elec-
tric MFG. Co., Taipei, Taiwan) Y CIEIREE T
TR RE R 25C - LR &3 d
A ESERE  RERKETERE -
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1. Bi& Leatham SEERHACTT -

Table 1. Modified composition of Leatham liquid medium.

oot 3

Chemical Content/L in stock Content/L in medium
Dextrose 200¢g
Asparagine 15¢g
KH,PO, 20¢g
MgSO, - TH,0 20g
Mineral solution 10 mL

CaCl, - 2H,0 3.67¢g

MgSO, - 7H,0 439¢g

ZnSO, - TH,0 220g
Trace element solution 1 mL

Fe(NH,),(SO,), - 6H,0 141g

CuSO, - 6H,0 0.784 g

CoCl, - 6H,0 0.081¢g

Na,MoO, - 2H,0 0.051¢g

NiCl, - 6H,0 0.081¢g

SnCl, - 2H,0 0.038 g

HCl 2mL
Vitamin solution 1 mL

Myo-inositol lg

Thiamine-HCl lg

Pyridoxine-HCl 0.1g

Nicotinic acid 0.1g

Sodium pantothenate 0.1g

p-Aminobenzoic acid 0.1g

Riboflavin 0.1g

Biotin 0.03¢g

Folic acid 0.0lg

Cyanocobalamin 0.01g
Salicylic acid solution 0.1 mL

Salicylic acid” 10g

“ Salisylic acid is pre-dissolved in 95% ethanol before dissolved in water.

ST DT

AT BR H 52 & & R & (Completely
randomized design ; CRD) #{7:lE - FEH
4 B FEE4EARR - ABEIELL SAS #1
S 1T 77 9 M7 (analysis of variance; ANO-
VA) » DLz /N3 7= B 57 8T (least significant
difference test; LSD test) 3 #7A[E R H E 2 &
HHEEZR (P<0.05) -

fER
PGR EEHIBEEEMERIVEE
NAA - 2,4-D % BA i 5l ¥ B 4 5 45 25 B
BB (B 1) - B3 d 7% 0 6 mg
L NAA FESEBBEHHI B 4 B o A
MR 21 do B%EERTESS om s BT
PSP (7.0 om) - BEfE6 d % > 1.5 mg L
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BA R I HE R EFHGEENER - 28
9 dig  FH&EREES.D cm > BIHAMFREH
HEREAR RREFGERNBEZFET
Fifdg 21 d> H&AEREZE 7.8 cm - R A 1
16 mg L™ 2,4-D (YpEFRA - i3 2 (EIEME EHE
HEGERIVH R MIAEZE R - FFETIHE
%21 d> R4 RIVHCRE 1.5 mg L' BA &
HUAHMAT - AR EEE 7.7 em } 7.5 cm © [
Ak i 1 mg L' NAA 5 0.2 mg L™ BA #5
G REIHBERZE > FEER 21 d> EHE
RN E IR - DL R4S RN - HiH 1.5
mg L' BA ~ 1 8,6 mg L™ 2,4-D jARs& R &
A S R AR -
PGR BIEHBEFEREENNEE

PGR B 2 4 A B AN 2 B - 7
% 6 d BB HEIREER  HIREAYI9E
A 12 EEE fF6mg L' 24-D K 1 mg L
NAA YRR gEBAE (R R AR - F
PR EE 25 i > 49 2 AV R - EIEE
RIS 9 d F 12 d thi B BEE (P < 0.05) -
EHEISdR18d% I mg L' 2,4-D & 1
mg L™ NAA & H AE {1 4 5 Ik 2F e 80 R 5 By

B MERE21d7% 0 Ml lmg L' 2,4-DAY
R HE R R A > I 236 ] > 49K 2.6
R (RS 5 1 mg L' NAA R B4 A (2 #E
WERER > SEEHE 191 8 - #ifE 21 d 1% >
WIBAE I 91.8 (B F A AR - 20 0 1.5
mg L' BA JRH4H 5 58.4 (> BR 1.5
mg L' BA $fFIEA A HIHIER » M 0.2 mg
L' BA R4 A E 22 - hItIFeER
NI 2,4-D B NAA (1~ 6 mg L) o] {fg #E J7U &
AR PRl 1 mg L 2,4-D H9{E B B e -
PGR BIEHEEST ERZENEE
HiE 6 dik > FBEZRETERINEE
WIHAFE 1 mg L' 2,4-D 2 0.2 5 1.5 mg L' BA
PR TS AR S (P <0.05) 0 FEE
BEREOBEI > FEEMHARM THERLE
MATEZR (£3) - FAFLERYETHES
BB BA R  THEE S 4 BEEE
4 > FHEIE 21 d 1% > BLIRAE (3.0 (@) Eb
B AR EBH B A R o B 2,4-D R E R
6—-15 d IHART » FERZEAEHRNES  H
1 mg L 2,4-D R E4A{F 405 18 d 1% » T H
B g B 21 d 1B T E B ES AR BTE S

Mycelium length (cm)
[&)]

~- Control

> 1mgL'24-D

- 6mgL'24-D

-~ 1 mg L' NAA

-4 6 mg L' NAA

- 0.2mgL"'BA

= 1.5mg L"BA

NAA: a-naphthaleneacetic
acid

2,4-D:2 ,4-Dichlorophenoxy
acetic acid

BA: 6-Benzylaminopurine

12 15 18 21 24

Days after inoculation

1. EVERBEIFEESEEGE R E -
Fig. 1.

Effects of plant growth regulators in liquid media on mycelium growth of Pleurotus ostreatus.
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2. HYERFEEIE P SRR A R -

Table 2. Effect of plant growth regulators (PGRs) in liquid media on primordia number of Pleurotus ostreatus”.

Average number of primordia

PGR’ Day 6 Day 9 Day 12 Day 15 Day 18 Day 21
Control 12.1b* 273 ¢ 299 ¢ 45.5d 65.5 de 91.8¢
2,4-D

ImgL’ 16.4b 35.0bc 50.5 ab 1346 a 1643 a 2355a

6mg L’ 25.1a 512a 61.8a 85.0 be 108.5 be 164.4b
NAA

ImgL" 25.0a 42.5 ab 63.6a 1292 a 133.7 ab 190.7 b

6mg L 135b 30.0 be 49.7 ab 113.0 ab 103.0 be 168.5b
BA

02mgL" 12.6 b 34.6 be 40.4 be 65.1cd 90.0 cd 1162 ¢

1.5mgL" 11.6b 253 ¢ 27.7¢ 32.3d 483 ¢ 58.4d
LSD 7.1 15.1 18.4 39.3 31.3 27.5

“ Each treatment had 4 replications with 4 flasks per replication.
YPGR : NAA :o-naphthaleneacetic acid; 2,4-D:2,4-Dichlorophenoxyacetic acid; 2,4-D) ; BA 6-Benzylaminopurine.
* The same letters within column are not significantly different at 5% by least significant difference (LSD) test.

X3, YL RBEGEE PSS T ERER B -

Table 3. Effect of plant growth regulators (PGRs) in liquid media on fruit body number of Pleurotus ostreatus”.

Average number of fruit body

PGR” Day 6 Day 9 Day 12 Day 15 Day 18 Day 21
Control 0.3 be* 1.0c 1.2 bc 1.6b 2.2 ab 3.0 be
2,4-D

ImgL" 1.0a 1.0c 1.0 cd 1.4be 2.3 ab 5.1a

6mgL" 02c¢ 03d 02d 0.6 ¢ 19b 26¢c
NAA

lmgL" 0.8 ab 1.8 ab 1.5 abc 2.1 ab 2.8 ab 4.1 ab

6mgL’ 0.7 abc 1.1 be 1.9 ab 2.6a 2.4 ab 3.4 be
BA

02mgL" l.la 19a 22a 2.7a 30a 3.0 be

1.5mgL" 13a 1.7 ab 1.9 ab 1.9 ab 2.7 ab 3.1be
LSD 0.6 0.7 0.9 0.9 1.1 1.5

“ Each treatment had 4 replications with 4 flasks per replication.
Y PGR : NAA :a-naphthaleneacetic acid; 2,4-D:2,4-Dichlorophenoxyacetic acid; 2,4-D) ; BA 6-Benzylaminopurine.
* The same letters within column are not significantly different at 5% by least significant difference (LSD) test.

[ > (LR 6 mg L' 2,4-D IAIA  BEERE T AEEEFES S LR 2.4-D,
HITERBENRS THRA 26 KM NAA B BA SHE¥E E G (Plant Growth

PR B L AR E A 5 - Regulators; PGR) WARs#R T » Pt Ho it
s B R R TR A A
e W o HISELE BT 0 & [ 41 Leatham

BTG LL Leatham (1983) S#RAVE GEK  (1983) & &K fa i B BC U7 th 8 1Y A BT FE Y
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IS 4E RS S ] 248 0 T PGR WIEHEHE 44 R
FFERBEAEESE  HARREN 3 [
B HH R 5 45 ¥R 5] PGR Y85 R A
[E] o i AW FE R » 15 P AR R 2 mg
kg' BA AR S 4L S 71% 0 BEIE R HEEH
HHEE S 4l RS S MBL nE (Ciou er al. 2001) © £
AN E. (Agaricus Blaze) HYRAGH Bul T -
RH020-50 mg L' BA ILLEHEESERE -
Hibl 35 mg L R & EEREFIRA -
HuaMtRaEnEaa88a8EEZE (Guo
et al. 2007) - Wang et al. (2009) DL KBk ZE 4k
(Stropharia rugoso-annulata) #1777 & W
i WASEDRIN BA FE P A I N B 4R 6 B B i
ERELAVAE S - TAREZEARN 0.2 mg L BA #f
ISR SRR AR R R T E RS A
EWE M 1.5 mg L' BA W[ {2EFHGKER
EARFAE ST ERR % 4E » HEOARREE
BEEEERAR - FRFAHAEREBREZES
12 BT 3 RS B B R AR T T ARG R TG R 8
R R R Z BRI LOHE - TR AR R 2=
BRRBREECgrERBER TS
TEAR KA s B R AR

BEREIE RERRNIERIESEFHEY)
HER ERBHEEHMERE S - oS
ARZFE > GREVREES ° U Lentinus sa-
Jjor-caju {EZ B EENE &R (pH 7.5) Fik%Z
B 18 30CRIERRAT » B2 BRI TE
0.18 mg TAA AYEH (Yurekli et al. 2003) » 28
TNERZRIEEVERHEAREZSFEEN
KT o AstBgiRM2,4-D (1~ 6 mg L) JEH A
FEEHEGEREE 1 mg L 2,4-D 1 [HBF {2
BIEFEESER  FEFEETFEREE M
EREHY 2,4-D (6 mg L) Il #6725 B 4
LB - BERIIES 2,4-D A2 ER
MENE%E R - EEAEEENERRER
Fr7= 5 > 1 mg L' 2,4-D 6] {& #E Lentinus sub-
nudus (Berk) ME %4 & » B Schizophyllum
commune (Fr. ex Fr.) B KR EF A EE
B 10 mg L™ 2,4-D (Jonathan & Fasidi 2001) -
AWFRER | mg L' NAA HE %4 RETFH
BB e > HoDMEEFREPR -
6 mg L' NAA R B ARG MH H 4L R > =
A REREVE B rERE4ERREEY

2 - RN 3-15 mg L' NAA RFEERFERR T -
AEEREE G EIN S HEER - D
5.0 mg L' NAA JE ¥ 192 h #% > 41 % i &
BT 0.86 g L @ B 56% (Guo et al.
2009) - £ JEMIE (Pleurotus citrinopileatus)
TS BB A PRI 0.2 mg L' NAA » BHE (i
FEHSRE R > M1E 0.3 mg L' NAA JEIH4H o
A B KRN S B E & > R0 1.5 mg L 5[0k
TH& (Indole butyric acid, IBA) FEH 7 FH 4458
B 4 25 I 7E 2 0 2 B i K & (Huang et al.
2006) o DAZREL BRI R AE Ry 70 B ASE T4
SYRUMEF 10 F2 15 mg kg NAA - A5 3 {H
4 Y E & R DRI RS (Wang et al. 2000) -
R0 8 mg kg NAA AIENE T - IS EX
fif] f6 4 (Pleurotus tuber-regium) & &= (Chen
2004) - B ZRH FF 2 AT A WEFUER ) NAA $f 5
G TERPEAREFH - HARSBRM 1
56 mg L' NAA (45586 R E > HE 0 0] A 8
BB - NAA RIS St 22 519 H
i  Yan & Liou (2000) 22 58 =02 E NAA 1]
AN ERENA K « £ NAA BRI
R EE > B NAA ERRE
A ge H IR HIE 9046 45 4 RAYELS (Chen
2004) -

G BAEE R > AR 2B HERE R
A1 mg L 2,4-D ARG &R T - HERBIH
H&atRE  REEARBUR FERELH
HEZRENIER > T 2,4-DReREEKER
B S S RS T i B R 0 4k Ik A B A RS A
HHGHE—TBHERS - BN TERFEYE
FEREEE TESEEEE  FEEEEN
BB BNV E S H e 4 T BRI E
4= (Magae et al. 2005; Berne et al. 2008) - H
Al B A A AR ZE B S B o AR A E 1]
REEEY) > gmBEREZHERERNE
B BRI ER o A FEY)ERHFHEH
TEIE ~ B8 RORPOR A% -t 75 2 AR ke
F o REY A& & ETHIE 46 2 B ARSI
SRS o BEAMEYI A REAETEIHATE
LEZWIEREYAE Y4 RFEER T
WUAR E R a2 SR AR D8 IR
KA R E AR E R 2 e AR b AT DL
ER T & R i A B I By H AY -
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Effects of Plant Growth Regulators on the Mycelia
Growth and Fruit Body Formation of Pleurotus
ostreatus in Liquid Medium

Sian-Yi Ciou', Yi-Zhen Zhao’, Ya-Han Chang’, Chin-Hsiung Hung’’, and Li-Ru Chen*
g

Abstract

Ciou, S. Y., Y. Z. Zhao, Y. H. Chang, C. H. Hung, and L. R. Chen. 2017. Effects of plant
growth regulators on the mycelia growth and fruit body formation of Pleurotus ostreatus in
liquid medium. J. Taiwan Agric. Res. 66(3):240-247.

The experiments were conducted to study the effects of plant growth regulators on the growth
of mycelia and the formation of primordia and fruiting body of Pleurotus ostreatus cultured in liquid
medium. The mycelia of P, ostreatus were inoculated in culture medium containing 1 mg L™ or 6 mg L
o-naphthaleneacetic acid (NAA), 2,4-Dichlorophenoxyacetic acid (2,4-D), or 0.2 mg L™ or 1.5 mg L'
6-Benzylaminopurine (BA) at 25°C without shaking. The results showed that the growth of mycelia in
liquid medium containing 1.5 mg L' BA or 1, 6 mg L™ 2,4-D attained 7.5-7.8 cm after inoculation for
21 d. However, the treatment of 6 mg L™ NAA inhibited the growth of mycelia. Twenty-one days after
inoculation, treatment of 1 mg L' 2,4-D significantly induced the formation of primordia and fruit-
ing bodies (P < 0.05) with an avg. of 235.5 and 5.2, respectively. The application of 1.5 mg L' BA
significantly reduced the number of primordia to the lowest (58.4 in avg.), and 6 mg L™ 2,4-D treat-
ment inhibited the formation of fruit bodies (2.6 in avg.). Study indicated that application of 1 mg L™
2,4-D in liquid medium can significantly enhance the growth of mycelia and the formation of primor-
dia and fruit body of P. ostreatus. The scale-up experiments based on this study will be conducted for
optimizing the commercial production of P, ostreatus in the future.

Key words: Fruit body formation, Liquid culture, Plant growth regulator, Pleurotus ostreatus.
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