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Effect of e-polylysine combined with 1-MCP on the surface
bacteria of Volvariella volvacea fruit bodies during storage
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LIU Peipei', CHEN Bingzhi ', JIANG Yuji '

1 College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China
2 Mycological Research Center, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China

Abstract: [Background] Volvariella volvacea has high nutritional and medicinal value. Post-harvest
quality deterioration of V. volvacea fruit bodies (VVFB) is mainly caused by the surface spoilage bacteria.
There is no report on the surface bacteria of VVFB under fresh-keeping treatment. [Objective] To
investigate the effect of e-polylysine (e-PL) combined with 1-methylcyclopropene (1-MCP) on surface
bacteria of VVFB during storage. [Methods] VVFB were treated with e-PL and 1-MCP and then stored.
Through the plate culture method and 16S rRNA gene high-throughput sequencing, the surface bacteria of
VVEFB during storage were isolated and identified, and the dominant spoilage bacteria were determined.
[Results] The plate culture method showed that the total number of colonies on the surface of VVFB
increased during the storage. To be specific, the colony number of the treatment group (PC, e-PL+1-MCP)
was up to 7.16 lg (CFU/g) on the 6th day, smaller (P<0.01) than that 7.42 lg (CFU/g) in the control group
(CK). A total of 16 and 19 strains were isolated from the PC group and CK group, respectively, which were
dominated by Pseudomonas, Chryseobacterium, Bacillus, and Stenotrophomonas. The 16S rRNA gene
high-throughput sequencing suggested 370 bacterial generas in 27 phylas were identified in the PC group,
and 366 generas in 25 phylas were identified in the CK group. Among the strains, Stenotrophomonas had the
highest relative abundance. [Conclusion] Stenotrophomonas is one of dominant spoilage bacterial genus of
VVFB, and &-PL combined with 1-MCP can effectively inhibit the growth of bacteria on the surface of VVFB.

Keywords: Volvariella volvacea; plate culture; high-throughput sequencing; bacterial flora structure
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Figure 1 Effects of combined treatment on the total
colony number of bacteria on VVFB during storage.
*: P<0.05; **: P<0.01.
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Figure 2 Changes of sensory quality of VVFB at different storage time.
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Table 1 Composition and biological characteristics of culturable bacteria from VVFB during storage
No.  Taxon Gram Colony morphology and color Morphological
stain identification
P1 Acinetobacter baumannii G Raised, smooth surface, translucent, off-white Baculiform
P2 Acinetobacter calcoaceticus G Smooth, white Baculiform
P3 Azospirillum lipoferum G Neatly edged, transparent, milky white Baculiform
P4 Bacillus cereus G Colony large, flat, rough surface, irregular edge, Baculiform
shiny white
PS5 Bacillus thuringiensis G* Irregular edges, opaque, yellowish Baculiform
P6 Burkholderia gladioli G Moist, smooth, neatly edged, creamy white Baculiform
P7 Chryseobacterium cucumeris G Neatly edged, bulging in the middle, Baculiform
smooth surface, yellow
P8 Chryseobacterium gleum G Opaque, smooth surface, neatly edged, yellow Baculiform
P9*  Chryseobacterium indologenes G Viscous, translucent, neatly edged, raised in the Baculiform
middle, smooth and shiny surface, yellow-orange
P10 Chryseobacterium sp. MN13.3d G~ Translucent, neatly edged, yellow-orange Baculiform
P11* Pseudomonas aeruginosa G Flat, moist, bright green Linear
P12 Pseudomonas monteilii G Smooth edges, white Baculiform
P13* Pseudomonas putida G Neat, moist, raised, light green Baculiform
P14*  Stenotrophomonas maltophilia G Regular outline, raised in the middle, yellowish Baculiform
P15  Stenotrophomonas rhizophila G Smooth surface, neatly edged, yellow Short bacilliform
P16  Stenotrophomonas sp. pho G Smooth, yellow Baculiform
C1 Bacillus ginsengihumi G* Surface opaque, smooth edge, pale yellow Baculiform
C2 Bacillus sp. PA23 G Smooth, pale yellow Baculiform
C3 Bacillus sp. YX G Smooth surface, opaque, yellowish Baculiform
C4 Bordetella muralis G Smooth, raised, pearly luster, pale yellow Spherical
C5 Cedecea neteri G Surface wet and smooth, opaque, edges are not Baculiform
neat, sticky, milky white
C6 Enterobacter asburiae G Smooth, raised, moist, white-gray Baculiform
C7 Enterobacter cloacae complex G Moist, white Rod-shape
C8 Enterobacter kobei G- Smooth surface, neat edge, white Baculiform
Cc9 Enterobacter roggenkampii G Opaque, white Baculiform
C10  Klebsiella michiganensis G Neatly edged, smooth and moist surface, shiny Baculiform
in dense places, light red
C11  Klebsiella pneumoniae G Mucilaginous, off-white Rod-shape
C12  Pseudomonas boreopolis G Raised, smooth, white Bacilliform
C13  Pseudomonas hibiscicola G Opaque, regular margins, raised, regular Baculiform
margins, smooth surface, white
Cl4  Serratia marcescens G Raised, opaque in the center, irregular at the edges, red Spherical
C15  Sphingobacterium_multivorum G Smooth and moist surface, neat edge, yellow Baculiform

¥: P: PCALEE; C: CKAbHE; *.

PC 4305 CK b B4 By 4 T4

Note: P: PC treatment; C: CK treatment; *: The bacteria common to PC treatment and CK treatment.
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Figure 3  Length distribution of high quality
sequence.
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Figure 4 Venn diagram of OTU statistical analysis
from 16S rRNA gene high-throughput sequencing of
surface bacteria during storage of VVFB. A: PC
treatment; B: CK treatment.
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Figure 5  Shannon curve for high throughput
sequencing of surface bacteria from VVFB.

®2 EHEINEAEREEE o ZHEMIEY
Table 2 Alpha diversity index of surface bacteria
during storage of VVFB

Sample ID OTUs Chaol Goods coverage
PO 528.33 775.07 0.99
P2 434.33 627.88 0.99
P4 382.00 602.90 0.99
P6 419.67 634.73 0.99
Co 695.67 937.53 0.99
Cc2 456.33 843.96 0.99
C4 524.67 847.18 0.99
C6 445.00 679.95 0.99

2.2.4 Anosim 731

Anosim 3 A7 U7V FH Ok W7 o 4R B R
o ZERWR 3 Uin, RIEKRT 0, ViR EFE
mARERRE, MAHARZERKTHNZE
5, AR AN IR BT AT 4118] P {EF4 0.001,
Geitorbr A WE .
2.3 TR HA B s Sk E A B R LA R B
ST
231 HETFIIPEKENERHELSHEMESHT

R A ], PC 4 —JEk it 27 AT

#3 AEEFFLE Anosim 73 HLER
Table 3 The results of Anosim analysis between the
two groups of different treatments

Group R value P value
PO-P2 0.814 8 0.098
P0O-P4 0.740 7 0.085
P0-P6 1.000 0 0.084
P0-CO 0.296 3 0.108
P0-C2 0.407 4 0.101
P0-C4 1.000 0 0.089
P0-C6 0.963 0 0.098
P2-P4 0.1111 0.313
P2-P6 1.000 0 0.108
P2-CO 0.370 4 0.116
P2-C2 0.8519 0.104
P2-C4 0.740 7 0.105
P2-C6 0.9259 0.099
P4-P6 0.777 8 0.113
P4-CO 0.407 4 0.097
P4-C2 0.407 4 0.104
P4-C4 0.3333 0.114
P4-C6 0.703 7 0.104
P6-CO 0.5556 0.123
P6-C2 0.8519 0.109
P6-C4 02222 0.112
P6-C6 0.2222 0.335
C0-C2 0.407 4 0.096
C0-C4 0.518 5 0.089
C0-Co6 0.666 7 0.098
C2-C4 0.444 4 0.207
C2-C6 0.777 8 0.104
C4-Co 0.296 3 0.195

Between all groups 0.576 9 0.001
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Figure 6 Frequencies of different phylum bacteria
from VVFB.

ETESFKTNEESHME ST
ELREIT RIYIIE] , PC 413G H 370 48 40
B, A o T A TR AR IR R S R M T
(Stenotrophomonas) . ¥HREFTRIIE(Sphingobacterium) .
4 85 FF W J8 (Chryseobacterium) . 5 T & J&
(Flavobacterium) F i 5 i 1 J& (Pseudomonas)
0 d i, PC ZH %4k 3% 01 55 57 B0 M 71 Jag A X = i
H 46.48%, F| 6 d Bl 30.41%, FETFFEET
16.07%, M AOLFE WO 5 5 06 AT 3 )8 7+ B2
4.00% (0 d) FT+Z 2091% (6 d), FFFT 16.91%;
SEMEEFEEMN 921% (0 ) FEE 1.26%
(6d), TFET 7.95%. MBI HLw & F e+ w8
FEH T T 5.96%F0 5.49%.

CK ZHEgERMm LK H 366 48 MANE,
Horp 5 WoRi Ty B AR U SR LA R . B5 AR
FHEE . BPMEE . & 98T wE s T w
JE& o O0d B, CK ZH 5 g 3 TH 5 5% 5 19 )& AR T
FHE N 36.56%, F6ditH31.80%, £ T
T 4.76%, RULIHTEME ; WEREAT I8 3R
3.22% (0 d) EFFE 29.00% (6 d), EFT
25.78%; A EFFHIEFEM 11.74% (0 d) FEZE
1.26% (6 d), FFET 10.48%; ®H#EFE I
T T 5.40%; AP JE I B AW B S T
K, T 6.72%;

F LG AT T, g 2 T AN TR TR R DA R R
MEE. WETEE . SETEE. EFE
J& . BEREE I, SRR R K
8L B 4 3 AT A 2300 ) g 3R T 5E AR AN
W B R AT TR B RN PR M O A T AR K
TE IR M R A TR TE A RE P L 3 R
30%, & FbdR R, Ay R T 0 ) 04 A0 R
e (B 7)o
2.3.3 NetWork ##f

TR P 1) 19 D 28 43 A BT DAk & B E B
2Z 8] B BE A AR B DM Bk sa ok RO, 1R

2.3.2

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3240 Tl A 2 AR Microbiol. China

FrAREARLE T FERT 16 MIRERMITHECEME  BHRAXCR, W E IER R, SHH S
T, HNTFRERT 16 WRJER TR 7 A —MaiE A KRS FEE SR, MHIHAE)E
J&. ZERI] 7 ANE . SAE ] (Cyanobacteria) AR BB E RS AT F R AR B
LANE . R LA e, e X 32 B e i 1) J& (Pseudoxanthomonas)=FFE L IEAH R KR, i
JEFE SRS, 5 AT 8 (Pedobacter) WX LETR & AN B A2 K A (] 8).

m g Stenotrophomonas W g_ Sphingobacterium m g_ unidentified m g Chryseobacterium
m g Pseudomonas m g Flavobacterium ® g Rhizobium m g  Achromobacter
m g Pedobacter m g Brevundimonas ® g Glutamicibacter w g__ Shinella
m g Olivibacter m g Devosia g Olivibacter m g Devosia
g Terrimonas g  Bromus tectorum Others
100 -

x o
(=] <
T T

=
=)
T
(3]
=

o]
(=]
T

Relative abundance (%o)

I
-

PO
E7 EHETREKFEHNAESIHTE

Figure 7 Frequencies of different genus bacteria from VVFB.
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Figure 8 Inter-genus network interaction diagram. The size of the dots represents the size of the abundance,
and the thickness of the line between samples represents the correlation size, with red lines indicating positive
correlation and blue lines indicating negative correlation.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



W A SR A 1-MCP HEA A 5 0 B 77 e 5k 4 1) 2 T 24 1 288 40 1) 52 ) 3241

3 5%

& G2 - M 8 SR 7 HRR A3 5 B 4 S P A e
PRAH, T 16S rRNA J PR 3 50 6 5 e 4
B4 E ATfERR Y, R, ARSI R FRUE Y
G 5 3510 16S rRNA FE [R5 38 7
FAR BRI MG A, XA Ab PR 4 2 T
YN B HEATZE A T, WEAR A TE L BT TR
TR A R RE R Bh AR AL, O AR K RE gk R
fief 309 K 4 9% A W5 SO WOAR S5 ) BL B B 4G
TR

R gk I 1 ] 5% % A EE N B B T
A AL PR B 5K T IR, R S eSS R
N, BRA AP B R 3 AN 7 AN E AL 17 kA
W, XTHRA 3 EE 3 AT 10 NMEIE 19 tRa
W, DMBRIE R . SRR . R EE
MEFRAMEE . mEaElrgRER,
AFRL LS 27 AT 370 AN BRI AN T, X R
I E W 25 1] 366 MR AN, HbERE
o e P P i R S SR PR TR T o R ) AR
HAC PR AN 1) L R R R T R, H
Jir DR AT BB 2 v A 0 P AR B R A, R A A
FN BT B 252 AN B 38 nT A ok s 55—, Al
AEfZ e-PL Wit b FRE WSt A5 5T, 50 2 R
Fefmil ], Az S8 A eI
AR CK HEF SR E KR Z 5,
B TR S S S R, 5 SO0 S 5 40 B 1
Ffi AR /1>

R 530k A 00 281) S 5 B T i 4 v HL
e, DRIUL, RTINS 5 PR R i 4 B T
B2 B B O 2 — o SRR R R i 2
— RGO AR, RS A RKEE N
20-37 °C, TEHRF R IZ 5040, 8K Bk
RbrAS , HPIAR R . L3 sia s, 25l
AN KRS A P S e 1 25 A SO R P2 B

K&

J& T iR A ) B R, O A R
i g RS R FE, BZwEA R AR
A RAFBE T, DR O T R T T 4 T ] T 4
PR BT o YR ARE B SR A e i A R G
DIEAE b AR R EE EY, SEgs
MG RN . A AT R S A o T
o R T R R DGR T, B A
Pseudomonas chlororaphis F1 7 FF [ J& 4 76 J& 5
7 S WO 2T AR R B T X ST R, H
FREEAG, XalRES BRI A PAIEREE A
R K.

ASSCRFHPARIGFRIE R 16S rRNA FER 538
S PR R A AT T 48 e-PL Bk 1-MCP
Qb P g RS0 1] 4 1T 240 0 A R 288 g A8
fbo WHFEAREM], FEIR B R R v 1
JEWMA Z —, e-PL BKA 1-MCP &b 3R] 45 %5030 il
B R AN B AR, AERR R RS ST

REFERENCES

(1] fAIHeds, M AW, S, XU, R, ek aoR
KR AR S RH AT S R 0], AR A A, 2020,
47(12): 53-61
He HQ, Xiao ZT, Peng YY, Liu M, Xu J. Development
history and innovation research progress of straw

technology[J].  Guangdong
Agricultural Sciences, 2020, 47(12): 53-61 (in Chinese)

[2] Zha L, Chen M, Yu C, Guo Q, Zhao X, Li Z, Zhao Y, Li
C, Yang H. Differential proteomics study of postharvest

mushroom cultivation

Volvariella volvacea during storage at 4 °C[J]. Scientific
Reports, 2020, 10(1): 13134

(3] R, LFheEE, s, BRRW, XIREEE, BRI,
TLEWE. RIS 1-MCP b PR R 4 (R i R 1
M. WY, 2021, 40(12): 3347-3359
Yang GH, Jiang DX, Wu SL, Chen TC, Liu PP, Chen BZ,
Jiang YJ. Effects of combined treatment of e-polylysine
and 1-methylcyclopropene on the storage quality of
Volvariella volvacea fruiting bodies[J]. Mycosystema,
2021 40(12): 3347-3359 (in Chinese)

[4] Zhk=E, sKARMR, ERISE, Mot ok, 28,
INE, FhEESR. WA - R AR IR A TR
) B Pk BE 4> M [0, = AR BRSE, 2019, 40(19):

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3242 Tl A 2 AR

Microbiol. China

249-255

Li QY, Zhang DD, Wang SW, Zhong KL, Xu YX, Li YC,
Sun T, Li JR. Preparation and properties of lysozyme and
g-polylysine hydrochloride composite coating[J]. Food
Science, 2019, 40(19): 249-255 (in Chinese)

[5] Jia SL, Liu YM, Zhuang S, Sun XH, Li Y, Hong H, Lii
YM, Luo YK. Effect of g-polylysine and ice storage on
microbiota composition and quality of Pacific white
shrimp (Litopenaeus vannamei) stored at 0 °C[J]. Food
Microbiology, 2019, 83: 27-35

[6] Z&FEML. HEgk 1-MCP R A K 45 48 HL LR 58 [D].
fad s A AR E R LA 008, 2014
Wu GH. Study on preservation technique of Volvaria
volvacea’ fruit bodies using 1-MCP treatment and their
browning mechanism[D]. Fuzhou: Master’s Thesis of
Fujian Agriculture and Forestry University, 2014 (in
Chinese)

[71 Chen BZ, Wu GH, Li L, Wei Q, Zhong QG, Chen XN,
Xiao KQ, Xie BG, Jiang YJ. Effects of
l-methylcyclopropene on the quality attributes of
harvested Chinese mushroom (Volvariella volvacea)
fruiting bodies[J]. Food Science & Nutrition, 2019, 7(2):
747-754

[8] Lin YF, Lin YX, Lin HT, Lin MS, Li H, Yuan F, Chen
YH, Xiao JB. Effects of paper containing 1-MCP
postharvest treatment on the disassembly of cell wall
polysaccharides and softening in Younai plum fruit
during storage[J]. Food Chemistry, 2018, 264: 1-8

[9] Mehta A, Bhardwaj KK, Shaiza M, Gupta R. Isolation,
characterization and identification of pesticide degrading
bacteria from contaminated soil for bioremediation[J].
Biologia Futura, 2021, 72(3): 317-323

[10] Ali N, Wang SR, Zhao J, Dong ZH, Li JF, Nazar M,
Shao T. Using a high-throughput sequencing technology
to evaluate the various forage source epiphytic
microbiota and their effect on fermentation quality and
microbial diversity of Napier grass[J]. Archives of
Microbiology, 2021, 203(8): 4879-4890

[L1] ARFETL, UG, 0, vl ki, SEE /)
i ST Ji 200 TR 9 22 A M R 1 T A AT Y 7 S [T,
WA, 2021, 48(4): 1151-1159
Deng XY, Li CJ, Li L, Li CX, Zhang HC, Li JX.
Diversity of bacterial community and screening of
protease producing bacteria in red swamp crayfish
(Procambarus clarkii) intestine[J]. Microbiology China,
2021, 48(4): 1151-1159 (in Chinese)

[12] Yang JY, Wei SJ, Su DF, Zhang ZR, Chen SY, Luo ZW,
Shen XM, Lai YH, Jamil A, Tong JY, et al. Comparison

of the rhizosphere soil microbial community structure
and diversity between powdery mildew-infected and
noninfected strawberry plants in a greenhouse by
high-throughput sequencing technology[J]. Current
Microbiology, 2020, 77(8): 1724-1736
[13] Jang MJ, Kim SY, Ricke SC, Rhee MS, Kim SA.
Microbial ecology of alfalfa, radish, and rapeseed
sprouts based on culture methods and 16S rRNA
microbiome sequencing[J]. Food Research International,
2021, 144: 110316
[14] RAF, FEL, FEE, T, HEE, KK, £5,
RIGTE, Maar, MR, 25T 16S rDNA MFHAI;
e S AR SR BUF 8503 v i T R AR AR (D). 22K
BB K244, 2021, 56(9): 1374-1378
Wu DX, Li YH, Pei SF, Wang L, Yang LM, Zhang M,
Wang X, Zhu HY, Hao JQ, Feng FM. Analysis of gut
microbiota changes in isoniazid-induced rats based on
16S rDNA sequencing technology[J]. Acta Universitatis
Medicinalis Anhui, 2021, 56(9): 1374-1378 (in Chinese)
BLE, WM, B2, WA HIE, BRIRE, 1T
R LS A i o A e gl (AR T B TR AR AR A
[71. &f TR, 2019, 40(9): 109-114
Li J, Huang LX, Zhan YS, Chu XD, Xiao SX, Chen BZ,
Jiang YJ. Changes of microflora on the surface of

[15

—_

Agaricus bisporus fruit body during chilled storage[J].
Science and Technology of Food Industry, 2019, 40(9):
109-114 (in Chinese)

[16] HEKIA, #iH, Misk%, #6ES, 258, RNE, 1L
R, b I RO i 0 5] 3% A R R AR AR AR )], &
AR AR, 2020, 27(1): 29-35
Pan XY, Yang J, Shi LL, Cai ZY, Li RX, Chen BZ, Jiang
YJ. Bacterial microflora on exterior of Flammulina
velutipes fruiting bodies during chilled storage[J]. Acta
Edulis Fungi, 2020, 27(1): 29-35 (in Chinese)

[17] Wang XL, Liu SJ, Chen MJ, Yu CX, Zhao Y, Yang HL,
Zha L, Li ZP. Low temperature (15 °C) reduces bacterial
diversity and prolongs the preservation time of
Volvariella volvacea[J]. Microorganisms, 2019, 7(10):
475

[18]Li Y, Chen W, Zheng XY, Liu Q, Xiang W, Qu JX,
Yang CF. Microbial community structure analysis in a
hybrid membrane bioreactor via high-throughput
sequencing[J]. Chemosphere, 2021, 282: 130989

[19] Wang DD, Sun TT, Zhao SY, Pan LM, Liu HF, Tian XL.
Physiological change alters endophytic bacterial

community in clubroot of tumorous stem mustard

infected by Plasmodiophora brassicae[]]. BMC

Microbiology, 2020, 20(1): 244

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



(23] EAHIE, BRI,

PR SRR ER AN 1-MCP 5-& A 25 I 5k HA 7] 2% 110 40 B A8 Ak 1 52 i) 3243
[20] AR 1%, ThoaBH. W4 AFrAE f AR 55 TR AR B 3 2833-2839 (in Chinese)
R AP RN . BFYE R, 2019, 38(11): [24] BRMT, BRI, £30), kR, ZA, XE. K
1826-1839 WY R EEME N 3 55 E0]. PEE

Lin LT, Ma KM. Applications of network analyses in the
studies of symbiotic relationship between host plants and
mycorrhizal fungi[J]. 2019, 38(11):
1826-1839 (in Chinese)

Mycosystema,

(217 2. UUA I 2 O fi 200 194 T R 722 T B fl P T A T

DBERSAFFE (D). AR M AR AR RO 27 122 138 5L,
2020

Li J. Mathematical modeling Pseudomonas spp. and
microflora composition variation on Agaricus bisporus
fruiting bodies during chilled storage[D]. Fuzhou:
Master’s Thesis of Fujian Agriculture and Forestry

University, 2020 (in Chinese)

[22] XBPH, 24705, 5k KB, L5 50 0 e 4 o i F o ik

JELT]. A=W¥eis, 2021, 43(1): 1-9

Deng Y, Jiang ZM, Zhang YQ. Research progress on the
genus Stenotrophomonas[J]. Biotic Resources, 2021,
43(1): 1-9 (in Chinese)

Pl DO, KoKW, B, &
. RICAR B R L BT AR R SRR A 2
YOE]. POl A4, 2020, 33(12): 2833-2839
Wang ZL, Chen Q, Li HX, Luo FY, Zhu YQ, Guo YJ,
Gao J. Isolation and identification of decay-causing
microorganisms in postharvest normal temperature shelf
period of ‘Tang Yuan hotbed chives’[J]. Southwest
China Journal of Agricultural Sciences, 2020, 33(12):

[25] ASEMH, Mg, AT, TR

mh AR, 2012, 12(5): 154-160

Chen XN, Zhong SQ, Jin WB, Zhang JR, Meng LC, Liu
H. Separation and identification of the dominant spoilage
microorganism in film packaged fresh-cut vegetables[J].
Journal of Chinese Institute of Food Science and
Technology, 2012, 12(5): 154-160 (in Chinese)
B YL TR A T P T
T A K Z R A BT[], R BB T2 B 4, 2020,
34(5): 106-110

Zhu YX, Wang XM, Zhou J, Xu B. An analysis of
microbial colony structure and diversity of Volvariella
volvacea contaminating bacteria[J]. Journal of Changshu
Institute of Technology, 2020, 34(5): 106-110 (in Chinese)

[26] MhflEE, R, MR, RIS, B SR S BhiG
BORWFFE[I]. AR ?h,2015,30(2):188-191

[27] BEARHk. B o DLR R R HOE AN

Lin DF, Yuan B, Ke LN, Wu SZ. Integrated control
effects for brown rot of Volvariella volvacea[J]. Fujian
Journal of Agricultural Sciences, 2015, 30(2): 188-191
(in Chinese)

[DIREE s & NI
A FHE, 2017(3): 38-39

Huang LL. Common pests and diseases occurring in
straw mushroom and its harmless control[J]. Fujian
Agricultural Science and Technology, 2017(3): 38-39 (in
Chinese)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



