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Abstract: ITS molecular identification and mycelial antagonism experiments on 11 strains collected in the early stage, then
screened and studied the biological characteristics of suitable strains for cultivation in tropical regions based on germplasm
evaluation to promote the rapid development of Phallus rubrovolvatus industry in tropical regions. The strains collected were
al P. rubrovolvatus, of which two strains were synonyms, resulting in atotal of 10 different P. rubrovolvatus strains. In myce-
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lia evaluation experience, the mycelia of strains 147, 160, H29 and L70 showed good growth and high degradability on
brown sugar medium and rubber sawdust medium, and the mycelia were able to recover growth after stress at 10 C and
35 C, making them suitable for off-season cultivation in tropical regions. In rubber forests, four strains were able to produce
mushrooms, and H29 produced mushrooms neatly, good shape, storage resistance and high yield (750 kg/667 m?), making it
suitable for on-site growing indusium. L70 strain produced more mushroom-eggs, short growth period and high yield
(800 kg/667 m?), making it suitable for concentrated growing indusium of mushroom-eggs after harvesting. In the single fac-
tor experiment, the nutritional requirements of H29 and L70 mycelia were basically the same, the most suitable carbon
sources were trehalose and starch, the most suitable nitrogen source was malt extract, the most suitable temperature was
25-28 °C, and the most suitable pH was 4-5. In the orthogonal experiment, both strains showed the best growth in formula 4
(soluble starch, malt extract, 25 °‘C, pH=4), demonstrating the results of the single factor experiment. Especialy, in formula 6,
the mycelia of both strains were whiter and denser, making it suitable for the preservation of P. rubrovolvatus. SPSS analysis
showed that the influence degree of various factors on mycelial growth was as follows: nitrogen source>pH>carbon
source>temperature (H29), nitrogen source>pH>temperature>carbon source (L70), with nitrogen source and pH having a
greater impact. The study could provide reference for breeding, large-scale cultivation of P. rubrovolvatus, and the devel op-

ment of mushroom industry in tropical regions.
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20 g. F#IRHM 10 g. Z04 10 g. g 20 g, M
KEARZ 1L (2) ZDFEREFREE . HEHE 8759, 7]
WrETERy 3.1259. Bk 259, EM 1.259. B
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Tab. 1 Information table of P. rubrovolvatus strains

iS5 No.  HFk Strain 28! Type SkIE Source
1 147 Fet SN ST
2 160 A HbH
3 199
4 200 gy N BT
5 201
6 202 s TR
7 207 Fess A RN
8 208 rEE AR
9 H29 SN ST
10 M83
1 L70

12 FHik

121 ITS & B2 fifi H B s 4y 5k M 4
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YIRS % BRSO J5 3  F PCR =434 5
WIS IE A R AR ST, 45 R AE
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Fig. 1 Gel electrophoresis of ITS sequence and mycelial
antagonism test of P. rubrovolvatus
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Fig. 2 Mycelial evaluation of P. rubrovolvatus strains
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Tab. 2 Agronomic traits of P. rubrovolvatus strains

SRR R

. . ) ‘ FrHE JEARA
Ak Primordium ) Yield/ Morphological

Strain  emergence

bl Hat‘?r’n?('jng [kg-(667 m?)]  character

147 29 98 650 ek, M
KM

160 35 102 600 kg,
SN

H29 23 89 750 fpdEsck, B
SN

L70 30 94 800  Mifkrhisk, 3
BB M

H29 ‘ L70
B3 HRMIREKE RS

Fig. 3 Characteristic of fruiting bodies of P. rubrovolvatus
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Fig. 4 Optimal carbon and nitrogen source screening of P. rubrovolvatus
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Fig. 5 Optimal temperature and pH screening of P. rubrovolvatus
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Tab. 3 Orthogonal experimental design of mycelial
growth of P. rubrovolvatus

s Tl AR i pH
No. Carbon source Nitrogen source Temperature
1 3B R 22 4
2 TERY Tt R 25
3 FEHE ZEM 28 6

R4 HOBEMHWEZKWER
Tab. 4 Orthogonal experimental results of H29

by 33 ﬁ/ﬁ R Tﬁ%iﬁﬁ&*‘
No Carbon  Nitrogen Temperature pH  Mycelia grO\{vth
source  source rate/(cm-d™)
1 3 2 3 1 0.3481+0.013%
2 3 3 1 2 0.3504+0.010%
3 2 1 3 2 0.1656x0.012°
4 2 3 2 1 0.3535+0.017%
5 2 2 1 3 0.2386:+0.006°
6 1 3 3 3 0.3008+0.013°
7 1 1 1 1 0.2412+0.022°
8 3 1 2 3 0.1169+0.013°
9 1 2 2 2 0.2944+0.082°
K1 0.836 0.524 0.830 0.943
K2 0.758 0.881 0.765 0.810
K3 0.815 1.005 0.815 0.656
k1 0.279 0.175 0.277 0.314
k2 0.253 0.294 0.255 0.270
k3 0.272 0.335 0.272 0.219
R 0.026 0.160 0.022 0.096

T ARNE R AL e 22 5 B 3 (P<0.05)

Note: Different lowercase letters indicate significant difference

among treatments (P<0.05).

x5 LI0OEHRMEZREER
Tab.5 Orthogonal experimental results of L70

e R ORR oo 22
7 . L )2 .
No Carbon  Nitrogen amperature pPH  Mycelid grO\{vth
source source rate/(cm-d™)
1 3 2 3 1 0.3554+0.02°
2 3 3 1 2 0.3361+0.02%
3 2 1 3 2 0.2400+0.01°
4 2 3 2 1 0.4800+0.05%
5 2 2 1 3 0.3610+0.01™
6 1 3 3 3 0.3465+0.01°
7 1 1 1 1 0.2658+0.01°
8 3 1 2 3 0.3107+0.09
9 1 2 2 2 0.3871+0.01°
K1 0.999 0.817 0.963 1.101
K2 1.081 1.104 1.178 0.963
K3 1.002 1.163 0.942 1.018
k1 0.333 0.272 0.321 0.367
k2 0.360 0.368 0.393 0.321
k3 0.334 0.388 0.314 0.339
R 0.027 0.115 0.079 0.046

T ARVNG FRERIR A B 25 5 B % (P<0.05)

Note: Different lowercase letters indicate significant differ-

ence among treatments (P<0.05).

SPSS sr#iZE R (£ 6. £ 7) W, FHE
X H29 B 224 K 15 AR BEAR YO« AU >pH>
TR ST, X L70 B 22 A K 0 5 T R AR TR A
RIF>pH>TE B SRR . 450K, ZIFE A pH Xt4r
FEPTIRPE 22 K s R R, R R L B 1
5 A B /N o

x6 H2OHKMAES
Tab. 6 Variance analysis of H29

FIi 5 A E p
Source Sum of squares df

kil 0.009 2 22.317 *
AR 0.340 2 859.599 *
T 0.007 2 17.091 *
pH 0.105 2 264.659 *
R 0.013 67

SN 6.222 76

e *RoRAbHRE 22 5 3 (P<0.05)
Note: * indicates significant difference among treatments
(P<0.05).

xR7 LIOEMKBFTESH
Tab. 7 Variance analysis of L70 strain

K TITF A o b
Source Sum of squares df

el 0.014 2 6.980 *
R 0.206 2 100.839 *
T 0.104 2 50.693 *
pH 0.035 2 16.909 *
R 0.084 82

AR 11.225 91

TE: *FoRAbHIN 2 R 8% (P<0.05) .
Note: * indicates significant difference among treatments
(P<0.05).

3 g

TR EM X KA, ERRIREZW,
AR R R — ARG . YRS, WA
RS EE T 20 22 80 4-4%, #ik Hal,
HIBAL A P2 AN A 12 52, 4E 77 4% 4000 J7 4%,
SR wE R G2 T, 3, 7EFRE K
DR KT B & H R 2 o S IR R B bR, P23 10 FhiA2
A, ORI i e JE 1R AT Ak,
P BA B 5% & BRAE A X R R AR G AL FET R A
RS . FIE, IMIXBRMEIRER, &
JRAG AT BB, W AR A A
W B EEE X,

AR, ME BT AWE R, Tl
EEAR AT IR, IR AR IR ) RN



1142 o AE A F AR

% 46 &

il = O AN i/ K A< T 1 0| ER
A XY AT R R AR EA T LIRS & B, B
Bk 199 1 M83 B Mk B TG B B A5 514k, v RE MR —
MR, RIGLr TR TS % Wil
TRIZEHRE T PEAN LB, ZBERIER A L
WZRRE R 2E, KRR, JEH, fElEZEA A
X 4 2 AR AL YR IR (110 °C ) AN i i
(35°C) Ji, WZRWE AR ERE . HEmlnT
BB TLLICT IR IIE TN . DU bk by,
BRAS B BT PRBE L 038 M , 3 SCH X B R
TR 5 J3 0 o7 P 221290 T UL, e T D R
AR, BRI R Mk O 5 AP HAT L B

Waeit, HarEHENEY =R K2
SUER X — AR BRI 2, iR F B bR R ) a1 2
SRR LS R0 R E ) e, AHFSEL
e 1) 2 pRAR 2R R Y A H29 A1 L70 A 4f
b, aE B R RNE SR B0 IR 5T T 22 A K ol
BRUE . BRIR . IRE A pH, RS ST FEAT SR AE X
Y KAk 2 Femt, 25 R R, 2 MREHIEL
BEFOBURE b0 22 KB T btk 520
FHTE G S ) 1 B S OO Y 45 SR — s 2 721
W T RE A PRI IN B 2 A KA NE , ZHEA
MOBERT D 2 | R E R Rt A K, W
A L S {20 = B N b i s S RLA L
Rk 0 Rk AR Kb, 5 ek P se AR
5, AN L FRMEEREL, |§
24 1 K TR R T LT 22 R % o W] LT FEAT IR R
kL E—FE, 7EANLE LKA T3
FEIR B e g T, 2 BRIATARTE 25~28 CHEHIN
KT, 7F 19 ‘CHI 31 C 444 T a4 K
P, AT RET O I 0 R E AR S0 e pH
i, B 2 MR EmEERK,
pH 4~5 JE RN K ¥y, SR ABRT AR,
X — B4 0] RE 5 0 A 2T AT 3R B PR A bR A 8
P ARG R B, 2 BRE R BARTE 9 NI
T LUK, AR LR RS EREESR
FRAE e R G R I, WM, 5HHE
R R—8 HIEfd ) 6 LA KEERS
Bl 4 BREES, HEZLENEARE, vhE
5 4% DR 2% i) 4 R LA A 9

2 b, LLHEATFNE AR H29 B L70 & S 7P X
AR T BT I Z 405, H 2 BRE R A= 927
FRPEIEAR — B, ARBFFEEE AT NI LTI IR
PR AL AR B B LRl , XL FLAT IR R 2 H

ML E RS EA —E NS ME.
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