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Tab. 1 Main substrate formulations for Cultivation of Stropharia rugosoannulata (dry mass)

Ak A S AR A IS EE 451 fEk/(kgm?)  BEAE/(kgm?)  BJE/(kgm?)
Treatment Ratio of rice straw to rubber wood chips Rice straw Rubber wood chips Total weight

T, 1:0 20 0 20

T, 3:1 15 5 20

T; 1:1 10 10 20

Ty 1:3 5 15 20

Ts 0:1 0 20 20

VPRI R 5 NRUR R B RIS I AR CRidz
249 2 mm)E R AR B L F R, Fe IR 1 2 BIAR R,
FEGS IR (L R T B A 43 L5, 40 3
T 5% KA 2% A& Bk 1% EM . 1% 4 AR
0.5% JRZEF 0.5% WElR 280 . #4030 R
HEHE A ¥4, oK e, #H &K & 60% ~
70% (F48 1T AR, ISR b ED), Bk B, 4
HUD R IR 65 C HL4ERF 24 h J5 HE4T BRHERR K,
FORTERME R, B4 3K, R AR NS A HTT
MR B

TR FOT 40 AR RCRR, T B R AR RS, 48
HI— A KA TIEA, IPH 3 ~ 5 em IR L2
o A AL BRI — - i B TPl B X R /N X (PR
A/NXEH 3 m?=2.5m x 0.6 m x 2 28), &4~/MX
FERD 3 A IR s [ AR R A (B0 BT i 400 g, B4
R0 24 B, 51D o K5 — 2L
B TR b, R E 3~ 5em, WRIEE L2
TR A E IR K, dERER TR . KR T P
A HIWCRACT L, 258 35 /N 08> | TR R ak
PRIRE TEIT, RReA
1.3 MEIRRR
131 #Hak#$H YREREWEZAEHRNITS
B & IR LR RIZE, 20 d 555 2 R4k, FHZ0 B R

TR 22K, MBI IL SR T 22 K 3, A d6 2% i FORL
BE, W22 7 3R, “+ AR E K
LA . R4, 0559 3 Mg Hirp
M KR DL AT

P22 AR = 22 KB SRt ] (1
A, W22 KHERA AN mme-d ™ 22K FE )
B SR mmyg BRI R d
132 FHRAWR IR, BRIC AL/
DR M- SR A BRI T &, I RS A 3N X
HBEAILEL 20 A1 XK, E T AR . W R
AN EAS . AR EE | 28R & . R B i
FIVEPERE S SRR (K 2) .
1.4 HELEBES5SH A5 iE H Microsoft
Excel 2016 #F4 AU, R 1] SPSS v27.0 1 f4:
M s, KA Tukey HSD 7072 & LI, BE5E
0 EM K 0=0.05, 4553 H Mean + sd 7R, I
FH Origin 2021 #RAFZ:HIAHOCE

2 FHRE5HM
2.1 HIBERPAEEEMGRABE LXKk
EIEELERBIRN RIS RS RIS

JRE AT e e X RER T 25 i 22 B AR K g .
T BEHE A B 22 A K R i P, ik B 3.78
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Tab. 2 Indexes of fruiting bodies for measurement

F8%5 Index 168 Explanation

F3 FRAFKEERNAKSHEFLKBER
Tab.3 Myecelial growth differences of S. rugosoannulata
under different cultivation substrates

KB AT I SRR A R

R R A

HAR/mMm IR SRR

PRt 5L /mm R T 3 B R A YR
BN A /mm B R LA T B e A0 A -2 (i
BRI L /mm R A T00 3 39 B A R 14

AT SRR

AW % TSRS TR S B R e Y LU (E

FEAFAE/ g Solarbio WAHMRIEEDE (A & BAG IR
(mg-g") | & 2

SR FIR & 5/ 834 Solarbio B AR (AA) £ BAG AT &
(mg-g") blpaEs

AT 5/ 38 3 SolarbiofE Py TV M &t A
(umol-g™) & E

R, L, s
Kb (mm:ff B 2L R P 2R
Treatment Growth rate Mycelial density Mycelial thickness
T, 3.78+0.48 -+ A
T, 2.69+1.08% ++ A
T, 2.49+0.30® -+ A
T, 1.71+0.55° -+ A
Ts 1.42+0.47° N HLH:

mm-d ™, & T Ty, Ts BLH; 20FE T Ty, Ty Ts
PR 2256 FE R T Ty, AN RS RE AR A IE LE AR
BESL G A 22 3 bRk (| 1 R 3) . T Ak
PRAE B 224 Kl R 7 i R B, T, AbFE7E B 3%
P AR AR A [RIRST, AT P 22 FE DR R ™A T
A

2.2 HEEE R A EREE R A B B bb x4 KBk
EEFE. MRNEIE FE 4, T, REH
i, R 52.75d, T, KR, ik 74.00 d, T, 5
T, 72 40.28% I [a], B Z [ 22 3. T,
UL T, K 52.63%, H# 2 5185 i 2 KF .
Ty A FR A A7 17 R i 5 AR W e AR e, T, 1Y
AL TAAR P i S AR AR AR, T, T A T J&
g Forp, Ty B B TR A A R R AR
T, 43 9 Y 101.54%, 139.32%; 1, T, L fig !

}'7( Y ,:\i.: ;m Py e & O\ ,l T2 Sl ,

T, T, T, T, T,
T, ~ Ts A3 5 RN LL 4 BT AL BT, R R SRR T T o3 2 LU (53
S8 1:0. 3:1. 1:1, 1:3, 0:1. FAl,
T,—Ts represent five substrate treatments with different ratios, and the
dry mass ratios of straw to rubber wood chips are 1:0, 3:1, 1:1, 1:3, and 0:1

respectively. Similarly hereinafter.
B1 ARBRBERMEZERRKS
Fig.1 Mycelial growth status under substrates with
different proportions

TE: A /ING TR AN B [0 A 75 1 35 1 25 57 K
F(P<0.05) . Tl BB “+" 3R, WO+
W,

Note: Different lowercase letters represent a significant
level of differences between treatments (P < 0.05). Similarly
hereinafter. Mycelial density is indicated by "+", with more
"+" representing greater density.
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(] PERE . 3R R R & & ) AT T 40 AT
(3% 6), ZEFLFW, 4540 B 2 [6] Y mT 375 b A2 1
R EES . (RN TSk i 2 e iR
R MZESE, T) N Ty bR F LR A & R &
R, BEET Ty, Ty Ts LFE,
23 HEERPBESBEARE ARG X AT
EEEEREMNERD ST SERRTE AR
i b RERTE S 13 MEAR (L E KR Y, &
Y, R Y. SRS R Y, AR
R Y5, Wis AR Yo, WEE Y, FENER Ys.
BB Yo B4 i Y. TSR] P B &
mY . EAREE Y, MEERE R Y7 E
BT 30T, B HEAThR HE AL A B S B 4, AR AR 7
PERRRRLE T, SRBURRIF(E>1 9 F A7, 155 3 4~ F
W4y (PCy. PC,. PCy, 51k 43 5 61.202%.
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Tab.4 Yield differences of S. rugosoannulata under different cultivation substrates
b3 R/ Relicdbl/d BT/ (kg m ) HWIFHARR %
Treatment Mycelial growth period Harvesting period Yield per unit area Bioconversion rate

T, 69.25+£3.50 * 22.50+0.58 ™ 2.98+0.91 14.8944.53 ™
T, 74.00+0.00 * 19.00+0.00 ° 2.59+0.01 ¢ 10.91£1.67 ¢
Ts 63.00+8.87 ® 27.25+£2.50 ® 4.62+0.88 23.11+4.41®
T, 52.75+£9.81° 29.00+2.94 * 5.22+41.15* 26.11+£5.75*
Ts 63.75£11.87® 23.00+£3.16 3.12+0.62 15.59+3.09 ™

L B 1A AR e L R A 2/3, /X R

Note: The yield per unit area is converted from the plot yi

eld based on a land utilization rate of 2/3.

£S5 ARBEERMAKEHERZERIRM

Tab. 5 Agronomic trait differences of S. rugosoannulata under different cultivation substrates

Qb P 3 HA2/mm P 55 R/ mm R A%/ mm PR B /mm AT g
Treatment  Diameter of pileus ~ Thickness of pileus ~ Diameter of stipe ~ Length of stipe  Single mushroom weight
T, 31.14+6.01* 20.33+4.80 * 15.88+£2.93 ¢ 47.16£8.46 * 16.12£1.22°
T, 23.86+5.98 ¢ 17.13£6.31° 11.90+5.05 ¢ 47.47£16.70 * 23.2045.06
Ts 29.76+2.27 * 21.59+2.76 ° 13.95+2.77 ¢ 57.91£11.79* 14.12+£1.39°
T, 32.8442.05* 22.304+2.33 ¢ 16.34+2.59 ° 60.67+15.72 ¢ 16.06+3.96 °
Ts 31.03+2.84* 18.14£2.08 * 17.60£1.72 % 44.374£3.34 ¢ 14.33+0.85°
®6 ARBIBERWAKZHEFLEIAEE EBR
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B2 AREBBERHRIKEEHENES
Fig. 2 Fruiting time distribution of S. rugesoannulata
under different cultivation substrates

23.233%. 12.178%), 3 > F a5 R it o ik 5 1k 2]
96.613%, FEHIX 3 A3 40 T S5 B BR 35 4 45 70

BAR IR ER 15 B, AR R PEH Bk 5 4 (1 25 5
T6hR(F 7)o Fi. Fy. By 40 5IER 3 A E s
43, R B2 R B AR S B PR A A B
LA, KRG BE S HEY, TSTST>
Ts>T,(% 8).

MEERSENZMN

Tab. 6 Differences of soluble sugar, protein, and amino acid
contents in the fruiting bodies of
S. rugosoannulata under different cultivation substrates

fhs A/ HEH R/ IR/
Treatment (mg-g") (mg-g™) (pmol-g™")
Soluble sugar Protein Amino acid
T, 246.84+58.36 * 151.20+£6.30 * 578.55+17.94 *
T, 213.32+27.50 * 152.22+4.83 * 381.26+30.33°
Ts 256.77+80.67 * 147.80+4.58 * 648.94+44.22 *
Ty 243.26+19.96 * 145.45+12.83 *241.144+32.45 ¢
Ts 157.004£31.06 * 150.09+14.59 # 250.63+77.68 ¢
3 3 it

Ty A B 22 1 K JE R A R (3.78 mm-d ™), {H
AR B R AL B A, Ty A0 BH SRR TR 2274
KA, (B A R, X 52.75 d, H RIS ] B
K, i85 29 d, B LA D 3 o0 1A 5 3 5 m]
AEIE T S S T 22 A 1, PR Z 30 T 7 S8k
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Tab. 7 Total variance explained by Principal Component Analysis (PCA)
P IR FFAEH S J7 A
Wy Initial eigenvalue Sum of squared loadings extracted
" TEEHIY% BB A% n TR BB %
Component pESan . Bt .
Percentage of Cumulative Percentage of Cumulative
Total . Total .
variance percentage variance percentage
1 7.956 61.202 61.202 7.956 61.202 61.202
2 3.020 23.233 84.435 3.020 23.233 84.435
3 1.583 12.178 96.613 1.583 12.178 96.614
4 0.440 3.386 100
5 8.15E7'¢ 6.27E" 100
6 5.78E7' 4 447" 100
7 3.24E7' 2.5E7" 100
8 2.39E7' 1.84E™" 100
9 4.86E™" 3.74E7' 100
10 —23E™ -1.8E™ 100
11 —3.2E™ —24E" 100
12 —6.7E7'¢ —52E" 100
13 —8.1E™* —6.2E™ 100

x8 AEEBENHES

Tab. 8 Principal component scores for different treatments.

B Wi oy
Ak Principal component 2’%%1%?7\ HiF
Treatment scores Composite Sequence
F, F, F, score
T, —1.007 0.949 1.775 —0.180 3
T, -3.792 0.594 -1.413 —2.355 5
T 1.736 1.630 0.124 1.456 2
T, 3.623 —0.333 —0.968 2.022 1
Ts —0.559 —2.840  0.482 —0.943 4

(504, 3X 5 XA BE AR 42 A AR 8 5 A Uk
o FEEAHAT, JL RS A AR T ORI R, Al v i
FIE R

T, H 77 1 R AE W) e A o3 A 35 D0 1 A Ak 2
(P<0.05), RN Al BERMRIEAE & & 2 46 R,
IR GNG, 5 By gk 0O R B R A, A AT 4R A
HALTR Y, RPN T SRR T TR R E IR,
O, FEH S AR AT 103 BORC He A 1 & P
PRIRAE, S 20 AT (Ts) B2 TEAS K A2
(TS BRI, PRUE T SRR AR RO B IE W .

Ts FI T, MR & 8 W = T Ty, P REE NS
LT S E A AR, R AR RS 7 e
G HTT C/N Jeddr, BRI T AR

KA B 5 R WO K I R A O i
(T, & v A S S AECR O 1 ), e WS [ L 3
J AT BEXT B 22 W A A R e [ S R T
AL R W) T SCAR ) & B, Ty X 3L R 43 1)
FIHCRE T Tyo [N, T, BE H A B AR SRR
TR AR, v IR R A ER B AR A, o AR R
JF8 T 38 58 5L T R K op R Y RE T, T 3R 4
O, 46 50 R, BRAR R B TS G I AU, A5 & AR
— RO R 1 2 PR R R R

KER 55 1 15 77 B 7 W BR AR R AR AR S 41
GO, AT R A AR 52, N R o
25 Hb BRI GE IR AR SRR, R X AT R S
7t BN, P, K, Ca %" fioc X ik f7
FESFFALBE, A AL BRI R LA T = o, KBRS
HRSL A R 2 T SRR T R . AFRAT
TE— 28 Jry BRAE, oA X 5 Tk I Ak 355 o A b g
C/N. pH &5 FRALE 5 1 A A AL HEA T W, Ji5 S
i, MTEE A LR 2 HOR, IR A SRR U PRI
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Effect of substrate ratio on yield and quality of Stropharia

rugosoannulata under rubber plantation

Zou Ruilong'*, Liao Wanjie'**, Zou Huarong’, Tao Ye', Nie Lixiao"
(1. Nanfan School/Sanya Nanfan Institute, Hainan University, Sanya, Hainan 572025, China; 2. School of Tropical Agriculture
and Forestry, Hainan University, Danzhou, Hainan 571737, China; 3. Hainan Zhongyan Agricultural Technology Co., Ltd.,
Sanya, Hainan 572025, China)

Abstract: To explore the substrate formula for cultivating Stropharia rugosoannulata with high yield and high quality under
rubber plantations, rice straw and rubber wood chips were used as raw materials to investigate the impact of their ratios on the
yield and quality of S. rugosoannulata. Five treatments with rice and rubber wood chips at the dry mass ratios (1:0, 3:1, 1:1, 1:3,
0:1) were arranged in this experiment for observation of mycelial growth and field fruiting. The results showed that the treatment
with the ratio of 1:3 had the highest comprehensive score. The mycelium of S. rugosoannulata cultivated with this substrate was
robust and dense, with an average fruiting period of 52.75 days after inoculation and a harvesting period of 29 days. The yield of
fruiting bodies in this treatment reached 5.22 kg-m™, and the biological conversion rate was 26.11%.

Keywords: Stropharia rugosoannulata; under rubber plantations; rice straw; rubber wood chips; substrate ratio; yield and quality
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