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Physiological responses of fruiting bodies of different Cd—tolerant Lentinula edodes to Cd stress

ZHAI Dandan"?, YAN Miaomiao"?, JIANG Ning’, LI Qiaozhen®, SHANG Xiaodong?, TAN Qi’, LI Yu'", YU Hailong"*"

(1. Engineering Research Centre of Chinese Ministry of Education for Edible and Medicinal Fungi, Jilin Agricultural University,
Changchun 130118, China; 2. Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences; Key Laboratory of Edible Fungal
Resources and Utilization (South ), Ministry of Agriculture and Rural Affairs, P. R. China; National Engineering Research Center of Edible
Fungi; National R & D Center for Edible Fungal Processing; Key Laboratory of Agricultural Genetics and Breeding of Shanghai, Shanghai
201403, China)

Abstract: In this study, we analyzed the cadmium (Cd) accumulation characteristics of different Cd—tolerant Lentinula edodes strains and
the physiological changes in Lentinula edodes fruiting bodies at different developmental stages under Cd stress. As exogenous Cd stress was

added, and Cd content changed, malondialdehyde (MDA ) and soluble protein content in fruiting bodies at different developmental stages

KRB H:2022-10-04  FAHHI:2023-02-12
EEB TR PHT(1996—) , & 3L THIM B LA, FENFEHREE TR . E-mail: 1328792251@qq.com
=] 1 PP S T
HEEEH : T E-mail:yuhailong@saas.sh.cn; 25K E-mail : yuli996@126.com
EEWE : AR FE W H (2022126C023) ; F & AR A AR R R BT (CARS-20) ; AR 48 1L 454 A A 5 H (LINY202116)
Project supported: The National Key Research and Development Program of Shandong Province, China (20221ZGC023) ; The National Edible Fungus
Industry Technology System(CARS-20) ; The Project of Taishan Industry Leading Talent of Shandong Province, China(LJNY202116)



nes 1268 brdllE7 gkttt £ 42 558 6 5

were explored. The results show that Cd stress affected the agronomic characteristics and yield of the fruiting bodies of the two strains, but

different Cd tolerant strains were affected differently. The diameter and thickness of the cap of strain 4606 decreased significantly after Cd
stress, but the other agronomic traits showed no significant difference. After Cd exposure to strain 4625, the number of fruiting bodies and
the yield per rod decreased significantly, and the weight of a single mushroom and the weight of cap increased significantly. The Cd content
in the fruiting bodies of unit dry mass of the two strains decreased significantly with the extension of growth and development time. After Cd
stress, the MDA content of strain 4606 increased significantly in the growth period, decreased significantly in the mature period, and
decreased extremely significantly in the parachute stage. The protein content of the 4606 strain control group and the Cd stress treatment
group decreased significantly with a longer growth time, and that of the 4625 strain control group and the Cd stress treatment group
increased significantly at first and then decreased significantly over time. The protein content of the 4606 strain at the open capillary stage
was significantly reduced, but there were no significant difference in the other stages. In conclusion, the physiological responses of fruiting

bodies to Cd stress of different Cd—tolerant strains of Lentinula edodes were different. Therefore, varieties with low Cd absorption should be

selected for agricultural production.

Keywords : Cd stress; Lentinula edodes; growth and development; agronomic traits; physiological indicators
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Figure 1 Schematic diagram of different growth and development

stages of Lentinula edodes fruiting bodies
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Table 1 Effects of Cd stress on agronomic characters of Lentinula edodes fruiting bodies

i H Ttem 4606-CK 4606-Cd 4625-CK 4625-Cd

FAPE TSR EL Number of single stick fruit bodies 23.583+5.587a 24.333+2.357a 13.500+5.175b 1.44420.385¢
HE 7 Single rod yield/g 113.117+16.132b 139.623+7.202ab 156.343+27.188a 42.569+18.057c

Hgl JFi i Single mushroom weight/g 4.913+0.904¢ 5.764+0.425¢ 12.383+3.169h 19.106+7.341a
B Cap weight/g 5.212+0.835b 5.223+0.326h 4.990+2.938b 11.083+3.421a

T i Stipe weight/g 1.106+0.200b 1.007+0.078b 2.258+1.434ab 3.467+1.265a
1135 EL1% Cap diameter/mm 55.817+50.070a 32.302+1.149¢ 37.822+8.609bc 48.661+6.877ab

B 5 S5 Cap thickness/mm 27.245+24.378a 15.189+0.257b 14.844=+3.359h 19.051+2.690b

FRIRE 95 Gill width/mm
AR I Stipe length/mm
TR A EL4% Stem diameter/mm

3.289+0.302a
25.795+4.323b
8.563+0.503bc

3.013+0.432a 2.838+0.971a 3.727+0.986a
23.385+0.752b 31.583+8.142ab 38.840+8.234a
8.030+0.116¢ 10.666+2.378ab 12.426+2.366a

VE [ TNl INE RO A B ) 22 53 1 35 (P<0.05) .

Note:The different lowercase letters in the same line indicate significant differences among treatments (P<0.05).
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Figure 2 Effects of Cd stress on Cd content in fruiting bodies of

Lentinula edodes at different developmental stages

S5 LU0 SR i B B A SR A R R B ]
PIEL A B A REAR I . X IEEa J5 P TR A
[ A K & B B B i B s B A T A 2 B, 32 B
I, K 4625 TEAR R A K & B B B i 4 & i im =
F TR B 4606, Ho v 5 I 1 1 22 S A B0 K, O TR AR
4606 Jit LI 1) 1.873 4% , 1 BH TR Pk 4625 B 25 5 WA 1%
TR
2.3 XFEEMDA R BRI

BT TS MDA 5 B A SZ 0 UL 3. BRI RR
4606 XiF BEZH MDA 75 i fifi A= 4 15 [1] fr) 240G I 25 A1
e B E T A KW MDA & BB T HA LT
BE 59 30 b B T RE 4606 B9 MDA & %% FIHE B
AL, B K MDA & & 5/, b (8.967+1.149)
nmol - g5 K5 A [F] 2B 1 & & B BRI a0 1 5 - SE R
MDA & & #E17XF H, & B I8 75 SR8 0 MDA &

O JEFE3 Primordium
U] Mature stage

O EKH Growth stage
N JF4:3H Parachute stage

-~ _ e ek e
i 10.0 . = b—i— -/ -]
2 o = b b
=Z 8ot | 277
88 N
-
P 60 a
S —
EE bpob
=5 40
g =
& & Z
=5 20 7
a v %
== %
= 4606-CK 4606-Cd 4625-CK 4625-Cd
M- P Treatment

3 SREMEXT AR M R E S T SEE MDA & 2T
Figure 3 Effects of MDA content in the fruiting bodies of

Lentinula edodes at different stages under Cd stress
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Figure 4 Effects of soluble protein content of Lentinula edodes

fruiting bodies under Cd stress at different stages
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