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Strain Improvement of Abalone Mushroom (Pleurotus cystidiosus)
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ABSTRACT

Abalone mushroom (Pleurotus cystidiosus O.K. Mill.) is an economically important
mushroom. The improvement of better hybrid strains is necessary for commercial production.
The objective of this research was to improve Abalone mushroom hybrid strains with high yield
and better features using the di-mon mating technique, which is the interspecific crossing between
the dikaryotic mycelium of Hed Pao-hue 3 (PC3) used as the mother strain and the monokaryotic
mycelium from 13 strains used as father strains, to obtain 14 Abalone mushroom hybrid strains.
These hybrid strains were cultivated in 800 ¢ sawdust substrate bags to observe their yield
performance for 3 months compared with that of Hed Pao-hue 3 which is a commercial strain.
The results showed that the Abalone mushroom hybrid strain PC3xSPC21-1 gave the highest yield
of 150.7 ¢/bag, which was not significantly different from that of Pao-hue 3, which gave a yield of
126.3 g/bag. Furthermore, the days required for PC3xSPC21-1 to complete spawn running were
55.4 days, and primordial initiation were 14.9 days, while Hed Pao-hue 3 required longer days as
58.9 and 20.2 days, respectively. In addition, some of the Abalone mushroom hybrid strains had
some features better than those of Hed Pao-hue 3 such as higsh content of protein and
carbohydrates but low content of fat. From the results, 4 Abalone mushroom hybrid strains that
had high yield and better features, PC3xSPC21-1, PC3xSPC14-24, PC3xSPC23-17 and PC3xSPC11-4,
were selected for cultivation testing under farmer’s farm conditions to distinguish the best

potential Abalone hybrid strain for commercial production.
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Table 1 Monokaryotic mycelium of Abalone mushroom (father strains) 13 strains

Abalone

mushroom strains

Number of the selected

Codes for experiment

monokaryotic mycelia

PC1 20 SPC1-1, SPC1-2..... SPC1-20
PC4 20 SPC4-1, SPC4-2..... SPC4-20
PC10 20 SPC10-1, SPC10-2..... SPC10-20
PC11 20 SPC11-1, SPC11-2..... SPC11-20
PC14 30 SPC14-1, SPC14-2..... SPC14-30
PC15 30 SPC15-1, SPC15-2..... SPC15-30
PC16 20 SPC16-1, SPC16-2..... SPC16-20
PC20 20 SPC20-1, SPC20-2..... SPC20-20
PC21 20 SPC21-1, SPC21-2..... SPC21-20
PC23 25 SPC23-1, SPC23-2..... SPC23-25
PC24 20 SPC24-1, SPC24-2..... SPC24-20
PC25 20 SPC25-1, SPC25-2..... SPC25-20
PC26 20 SPC26-1, SPC26-2..... SPC26-20
Total 285

Noted: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus
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Figure 1 Dikaryon-monokaryon mating of Pleurotus cystidiosus (A) with combination between
dikaryon mycelium (Pleurotus cystidiosus, PC3 mother strain) and monokaryon mycelium
(Pleurotus cystidiosus, father strain); and clamp connection (B) indicating a compatible
interaction and formation of secondary mycelium (Noted: PC is Pleurotus cystidiosus;

SPC is single spore of Pleurotus cystidiosus)

Table 2 The mycelial colonization time, day of primordia formation, fresh weight yield, and
biological efficiency (% BE) of 14 Abalone mushroom hybrid strains compared with PC3;

cultivation period was from September to December 2023

Fruit bodies primordia Average fresh
. Spawn run . . .
Strain (days) formation after bag weight yield %BE
opening (days) (¢/bag)

PC3xSPC11-4 59.1"de 21.0 bed 129.2 ab 31.9 ab
PC3xSPC11-9 778 ¢ = - -
PC3xSPC14-21 59.1 de 20.0 bcd 113.5 b-f 28.0 b-f
PC3xSPC14-24 58.5 cde 19.3 abc 125.3 a-d 30.9 a-d
PC3xSPC15-2 599 e 24.8 de 97.7 c-f 21.1 cf
PC3xSPC15-7 56.6 ab 23.8 cde 102.4 b-f 25.2 b-f
PC3xSPC15-14 58.7 de 18.4 ab 99.1 b-f 24.5 b-f
PC3xSPC21-1 55.4 a 14.9 a 150.7 a 37.2 a
PC3xSPC21-4 59.2 de 15.1 a 1499 a 37.0 a
PC3xSPC21-14 59.0 de 21.0 bcd 118.9 b-e 29.3 b-e
PC3xSPC23-6 57.2 bc 224 b-e 89.7 e-f 22.1 ef
PC3xSPC23-14 618 f 23.6 cde 95.2 def 23.5 def
PC3xSPC23-17 57.9 bcd 17.5 ab 118.9 b-e 29.4 b-e
PC3xSPC23-18 599 e 265 e 84.7 f 209 f
PC3 (control) 58.9 de!’ 20.2 bed 126.3 abc 31.2 abc

CV (%) 1.5 19.7 16.0 16.0

Y Means in the same column, followed by a common letter are not significantly different at the 5% level by DMRT
#(-) PC3xSPC11-9’s productivity was erratic and was excluded from statistical analysis

(Noted: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus)

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 23



TunseennenadausniSanidiniges Mdman
Tunseennenadausn 20.2 Yu Tnefinruuansis
v19adA (Table 2) Wainsuineenneniiidnan
m'amwsﬂsl,ﬁmf\mamwzL’;aﬂumiauauag
s unanasldiS Ty §ayde, 2521)
NanN1SUSULRBUNISTARNARE RGNS
\UnnenuazUseavisnnnnswan wui Wadige
gnwau PC3xSPC21-1 way PC3xSPC21-4 1
NaNAngafian 150.7 n./qa (UszAnBamnisuan
37.2%) way 149.9 N/ (Use@ndnmn1suan
37.0%) A uansy L uane 19119485 1ile
Wsuiisusudinn 83 3 dlikanan 1263 n./09
(UsEanEANNISNaR 31.2%) (Table 2) nadild
aoandoety A3ng uwaglidos (2544) fiUsulge
Wugianeulane3Fn1s di-mon mating wu3n
anuay H18 (LANNINELTE1I 19 mono L2xdiL1)
T¥nananndanisdauaedadutmisnnianisd
57.0 0./93 genignuana U uLaziaves
anewug L2 (anesfugus) Alvinandn 49.7 n./gq
WA lduanANaN19@d @ maﬂm’ﬂﬁfiwmiﬁqﬂwau
H18 fnandnunnTustainannslasusuluds
Wnannnswaududuies Tuvasd svsinsal
wagdes (2540) Usuugsiudimunssudinilag
vnduledandoad orves Q1 naududuly

fndvag Q1-Q6 uaviugriowddudnyaneiug

saA o =

Angnraula 9 anewugnlianvaswarAUNING
thuUisuiiisunandnduiug wowsddudie
WNTHANIRUG CM5 AuLiaunasudvnivsesin
wlae3nn CM1 figaumaiivies nud iaunssuaie
wae3nlinandngsningnuan wideimnzlusies
duingnuanlinandnszauifeaiuiauigsy
Aiiug CM5
HAN1IANYIAN YL T UFIVING VDY
ponuindndognuaudilava 14 areriug wud
a1unsadanquaeningnuauidu 3 nqu lny

24

NANTUIVINANVULRNINADA FUDINRNINADA
Aunenuavdnwarnsiinnen §ai

1. dnwagnuIneenUseaaein Ay
vhma thanageu tiaami wazm iewun 1
ALY NaNAINLRL YouInAenLSuURS
ABUTNTEU ASUAVIWIE 81sBslUnunu
A1ueu Aunenduauieens Aaduvounuan
aondulagiunils senaendude aanduuin
s UALENaNS 3.65-12.28 T3l NUABNTWIALEY
HIUAUENA1Y 1.05-3.31 @3, AU 3.80-6.50 Y.
SNYUTAING1INUTIUIY 10 @180 Ug Lawn
PC3xSPC11-4 PC3xSPC11-9 PC3xSPC14-21
PC3xSPC14-24 PC3xSPC21-1 PC3xSPC21-4
PC3xSPC21-14 PC3xSPC23-6 PC3xSPC23-14
way PC3xSPC23-17 (Figure 3) aNwaERiINADN
Fanarndulunumnudesnisvesnaindte
UiTneuiaudng o83 unsedmiuinninasm
(ouasniunzany, 2569) lneifiniindodasuldsy
arwfouanguilaenniian uenainidmut
FawinBognuanlunguiiivunaaennsenisinasi
1IATFIUAUALNYAT LT0d WindnauIesy (Une.
1514-2555) Ineflvuinaneniminaglusiauun 1
AduruAUINaa 1NN 7 YU, STALaTIUIN 2
W UR AU NaN 3.60-7.00 By, (Frineunasgl
AUANAYATLALDINITUAIUIR, 2555)

2. AnvagnIINABNIUNTINT I Bn1eeu
o udluviy Sannusy veunnnaenFeu
falaiiZou a3ud srsesldmudiny Audy aau
fnnssnanesainaen ssnnendute neniluunm
\FUHIUANENaNa 3.67-7.08 3. N1UABAYUIA
WuRuAUENas 1.77-2.41 @a. Augnd 2.45-
3.47 93, aNWULAINA1INUTIUIY 3 a8
Tawn PC3xSPC15-2 PC3xSPC15-7 Wag
PC3xSPC15-14 (Figure 4) JUnsaneniindnuae
sanandildirenulusienuidonazlunowmann

M3aEAITNSNERs 99 43 atuil 1 NN9eN - IBIBU 2568



el gognuantis 3 aneugiiinanns
nautugsevinadulefinndoagueafiniinges
(PC3) Fadumeiuwisuiduloduedoadon
SPC 15 (aetiugiie) Insdnwazasnifinfiusing
AINa813lRTUNTINENEAEN BUEN RN TTH
uranaeugneidosanifiagnuauiiinain
aneriusodu o linudnvazdsnan

3. ANUUZADNTIAABUT 1MUY V1398773
fidnuredneveniibe vnsddnuursUnse
penuiafidinia timiamn audedng nae
muancifu i evun wdliudy veuideufilsl
Feufudu 0au Aadureunanneendiulafu
wila pondvurmdurugudnans 4.15-6.44 g,
AMUADNYUIALF UK WA NAS 2.56-2.85 T4,
AU 1.21-2.07 94, dNwEAINE1INUTINIY
1 aneiiug laun PC3xSPC23-18 (Figure 5)

4. punwuasnaniiagognauey

nan1sinesinuulul ovesaenidia
W18 egnuawvia 14 anesiug Wisuidieuiuiin
B a3 nudn wiewd 1E g nwaw 8 aesiug 1aun
PC3xSPC23-6  PC3xSPC23- 14 PC3xSPC14- 21
PC3xSPC11-4 PC3xSPC14-24 PC3xSPC21-14
PC3xSPC21-1 Uy PC3xSPC23-1 1A111UUY
ilowads 5.65-8.84 fadu Felannuuduiie
wnnindiatiies Aflenuuiuievesmeniia
5.63 1y Imsmaﬂ’uﬁ:tﬁmﬂ’éaqﬂmau 3 Ay
wsnd danruuiud ovesnenunviqe Ao
PCIXSPC23-6 Henemauiuiiosnniian 8.84 S
599897 AIB PC3xSPC23-14 way PC3xSPC14-21
fiAnAnuuiuile 6.68 uar 6.29 Tadu audiy
wandlonFouiisummuuuievesiufiailnge
nuautudiaundo3 wudn wiailBegnuau 6
A18W UG LA Wn PC3xSPC23-6 PC3xSPC21-14

PC3xSPC23-17 PC3xSPC23-14 PC3xSPC14-24
way PC3xSPC14-21 S aunyuid eted o 13.79-
16.45 Sy Fadmnuuvuidesnnninfiaihgdes
(Auuiuievesiunen 13.58 dasu) Tagene
ﬁuﬁ:Lﬁmﬂwgaqﬂmam 3 drfuusniidan Ly
lavesinuiniian Ao PC3xSPC23-6 fAana
wiwd oundian 16.45 996U 5090917 Ao
PC3xSPC11-9 wag PC3xSPC23-17 AA1A27U
wiuile 15.58 way 15.47 928 audsy 970
namsAsEauLLuE evesmenuaz iU
\nBegnuaudanan nudiianuuniegent
wiande e 17 anewusd eyasel uazame

v A

(2561) AnFenaneiug (AnuuluLile 4.22-8.83

H5u) ﬁdﬂ§n13ﬁmaﬂLﬁ@ﬁmmwmﬁaqwzﬁﬂﬁ
flownafuinwnenidalduuiy

NANITILATIZIAUAINNLATUINITVD
Wadassudisurudiaddes nuin thadse
anuay 91U 8 aneug duTunaldusiugend
Winrhae3 Aflusunalusiu 2.04 n./100 n. Tag
wingnuauasnafiusunalusiu 2.08-2.81
n./100 . (Table 3) 1WiniU18 og nuauFenan?
fusmnalusiugeindndgeialuidusum
TUshu 1.60 n./100 N. (anFT LazAnE, 2556)
Jailusylevisonuslnmas

Han133tATITRUS Ul U Win

\nBognuay S1uau 8 anewud dusunalaiiy
0.09-0.18 n./100 n¥u Fesninfindaes 34
JUSuraulasiu 0.19 n./100 n. (Table 3) d@2u
Han133LATIERUSUuAsIulamTn nuln Lie
anuan 913U 7 a1ewug dusuuasivleamse
7.56-10.88 1./100 . Fsganindiaddesdad
Usuumslulanse 7.15 n./100 n. (Table 3)

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 25



® PC3XSPC21-14 1§ W PC3XSPC23-6 PC3XSPC23-14 [ W8 PC3XSPC23-17 K e PC3XSPC23-18

Figure 2 Morphological characteristics of 14 Abalone mushroom hybrid strains compared with

PC3; cultivation period from September to December 2023

(Note: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus)

PC3XSPC11-4 PC3XSPC11-9

7\l

PC3X5PC21-1

ot

Figure 3 Morphological characteristics of
Abalone mushroom hybrid strains

with fan-shaped cap

PC3XSPC23-14 PC3XSPC23-17
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PC3XSPC15-2 PC3XSPC15-7

Figure 4 Morpholosical characteristics of Abalone mushroom hybrid strains with funnel-shaped

cap (Note: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus)

PC3XSPC23-18
Figure 5 Morpholosgical characteristics of Abalone mushroom hybrid strains with bivalve shell-shaped and

funnel-shaped caps (Note: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus)

Table 3 Proximate content of abalone mushroom hybrid strains and Abalone mushroom

compared with PC3

Strain Ash Calories Calories from fat  Carbohydrate Fat Moisture Protein

(g/100¢) (Kcal/100¢) (Kcal/100¢) (g/100¢) (g/100g)  (g/100%) (g/100¢)
PC3xSPC11-4 1.21 39.81 1.89 7.56 0.21 89.10 1.92
PC3xSPC11-9 1.00 55.57 0.81 10.88 0.09 85.22 281
PC3xSPC14-21 0.95 41.85 1.53 8.19 0.17 88.80 1.89
PC3xSPC14-24 1.04 38.60 1.80 7.02 0.20 89.56 2.18
PC3xSPC15-2 0.66 36.75 1.71 6.68 0.19 90.39 2.08
PC3xSPC15-7 0.73 36.91 1.71 6.69 0.19 90.28 2.11
PC3xSPC15-14 0.73 34.66 1.62 6.80 0.18 90.83 1.46
PC3xSPC21-1 0.79 34.72 1.80 6.48 0.20 90.78 1.75
PC3xSPC21-4 0.93 35.18 1.62 6.66 0.18 90.50 1.73
PC3xSPC21-14 1.51 36.72 1.44 6.97 0.16 89.51 1.85
PC3xSPC23-6 0.96 44.30 1.62 8.28 0.18 88.19 2.39
PC3xSPC23-14 0.87 44.33 1.89 7.92 0.21 88.31 2.69
PC3xSPC23-17 0.78 43.25 1.17 8.02 0.13 88.57 2.50
PC3xSPC23-18 0.78 39.90 1.26 7.55 0.14 89.42 2.11
PC3 (Control) 0.87 38.47 1.71 7.15 0.19 89.75 2.04

Source: Central Laboratory (Thailand) Company Limited
(Noted: PC is Pleurotus cystidiosus; SPC is single spore of Pleurotus cystidiosus)

Protein = %N x 6.25
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