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Abstract

In recent years, agricultural ecosystem and environmental problems, especially farmland residual
plastic mulch film pollution and its treatment have been the focus of domestic and foreign re-
search and attention. Plastic mulch film and its covering technology have been brought great eco-
nomic benefits to people. The large amount of residual plastic mulch film accumulated in the
farmland destroys the soil structure, harms the normal growth of crops, and causes crops to re-
duce production, thereby affecting farmers’ poverty alleviation and income increase and farmland
ecological environment. In response to the current situation of “white pollution” in farmland, a lot
of research has been carried out at home and abroad. Among them, the use of insects and other
methods of biodegradation of farmland residual mulch film has become a trend. The degradation
of farmland residual mulch film using the biological characteristics of the Galleria mellonella at
home and abroad has been summarized the relevant researches in this paper. It was prospected
for the Galleria mellonella in indoor breeding technology and in-depth development and utiliza-
tion of various fields. And, it was provided new ideas for sustainable use of farmland soil and en-
vironmental protection of farmland ecology.
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1. 818

i 7S T MR ER AT B 7 ARG G, AE R R f Ayt 1Y) R S A HEAE B AR T LA REA A
[1], 7E 3% AIFeEfF7E 200~400 £E[2]. EFXFAR B HUBEGR BE in) i, H A, 98 [ S5 R0k B 5K CUTF i) H 45 b
FA B At BE A IR B AR QIR BB M, H (B )2 4 AR A IR [3] [4], FERBEE: —
FORA R, HamfE &5, ZRAFHIRNBAECR, Rl 7 X IR “ B s
g7, OB EBRIERIAL IR 1A #5] [6] [7] [8].

K i (Galleria mellonella) & T @53 H (Lepidoptera) . ik £}(Pyralidae) & H[9], & & F & K& A,
HAEERKHARE. GrRIEFEE. 5T REEHENA, ATUlaAME, Wl eyl 2R T R
Hpg SR 2 L B ARG BT YRR BREE L BUBEIK L BT BE S B LR A5 D7 THI B 7E[10] [11]. A AT R [12] [13] [14],
— U S BRSO N A R, AR R A LME(PVC). R MG (PE). AN (PP) it i ¥Rl 3
5. HRFFFE KIL5] [16], EPEEAUEL) dUnT AR AR PE SRNERR, H H AFLZIE P 70 55 H 2 ko] DARE AR
PE HIHFk: B ECHZAT YT (Enterobacter asburiae YT1)H1 £ f1AT % YP1 (Bacillus sp. YP1). W& E difE
—TERRRE_ER/INAR FH R IBORE AR Y A 7 R 2 M R A B AR K5 3%, A SCERIR 1 ] A AR FH R I ) A= )
SRR BRARAR PR R A A AT, R R AR 5 PN FRBE AR DL A5 STU R TR B2 T R kAT T R

2. REGIRSE ¥4
2.1. KEEIRAYIIE ST 75

RIS R A GBI R R LN ARG R , B A 55 S ) A7 KRB F], AERiR X,
RS E AR B G H, ML R B 5 T R A X fa 3 4 =™ EL[17] [18]
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2.2. KEEIRZ B B S

KIS E 7 900 g, SiAnp DU /ELE IR B S YANR LM 2 R R B AR, B
IR B R RS 6 ANEIAE 6 N H[19].

P — M AR TR 5 40 B B R P M AR A EC BRGE R IR g Ak, NI — M 8~23 d [17]. IEW UL
WROER T, BRI S BEERREDE . SRR1r R D, LA COEETA K, BEE
PRI IAIE K, R H B (B 5

RIEUE A 3 DA A 3, 4 B2 5) PRI TR AN/ 41 ARG B R K IR [ 5CAS in DA A 348 7 SR g A=
[18]. ZheJt 8 W%, FHEH 4~7 d, W4 R A, 1~2 YR EamAmE, 4R E 2 TR S
KRR, (ERRERE bt ze, BUACRGRTE 2 2Wd, BoAgffaK, EEm. KSRy R E
2 5~6 W5, EEMIYG, XNEEBIASINE, 55 RESGE NIERAER b A i, PIK[20].

W 6~55d, WYY, K 12~14 mm, B0, A AR R0 R TR SR IEGE[10].
KU 88 1R Ak, TE R AN, e R IS e, SKERUEEIR . AN R /NEANA R A
MRBIZER, X BT 4 SR B A BN [F] B B B R (Al K A o IR AR K 18~20 mm, Hi
WK . M, K 14~16 mm, BT, 4MEENRE20].

2.3. KigIER = AE &4

1 T ORISR E gl b 85 B2 () 2 5 7 DA R AE R B A2 R, ORI 7% A5 U R 2
ERRAREAKKE BRI AR E—SREE, WA TREFEFRA GRS M TR EmFE
F16) S o R A A i O A LR E B A FRBE 25 AF[21] . RIS R 355 — % 7E 30°C, 60%~70% RH, 4%
BEAAE T . B EIER, 5 TRARNTHEIR[L0], E RIS 77 (R 7L #E R [22], Warren %5 [23] A1
Boldt Z5[2410F 7L i) 2 FREC T U802, O Enst, DRI ARRET V2 R AEZES[22]. XIHKBASE[21]F05K
WIS 55 [25] 3 0T ATHIA « T Bt A0 9ok 5 0 S B JGURMBC 77 3647 109, S B AREUIR, RIETZ,
TRIFERALF, T RHA T 2 1) AR

2.4, KESERARFRINR

KU UEAE B A AR A R BRI I . e B B 22 AN Dy S0 R R & W S5t 9 Ak S T2 [26]
[27]: fEAEBRAALAN G T AU, DAL B PR RO . ORGSR A2 IR S T T [28]: H Ak
PRt rT VR A TR R R Y Rk 3k [22]; 7RG 2240, e S IR R B [29] [30]; 7E R
B R 2 BB T, R SR R, WA TR R SRR 2 U EN S 2
an TR RN . RPN R . LA B E AR AT 2 [31]: G4, WIAERRZGE BRI AT R .

AN RS SRR IR 25 A IR K R B DANE T . TR RIS A PR (U . MR E L TARLEE)
MR B AR, ST RS AMIE . 5 — Lo 73 SRR A T B RS A ) 2R v R i
— LB, SRS AHE[32]. Beck [33)4RIE L 26°CHY AU k%, 30°C LL_E 7 BRI Bl R . Jyothi
[34]4R3E 33°CHI =00 B ft i« 283 WNTEIRIRZC A, S RIEIE 1R KR B B U A W R Ve AT A 7T
DAY i FEOR AR A 2 I, AR e 4T R4 (0 2R

3. KESIRS & FH%A=FEE
3.1 REZENEE

b BT S BARAEAR O AU K F 20 4D 50 RN, HASE IR A A A R B IR EOR B R HE
T EFARIEYI[35]. 1978 FIZBARGIARE, BEEARIEYF. R ORI, 054 F A6 7 R

DOI: 10.12677/hjas.2020.105039 257 At


https://doi.org/10.12677/hjas.2020.105039

o

i}

A
=5

FLHE LA T [36]-[41], B A IZEY K [42], 78 AR Az = R K = B Y5 80RO T A% T BB I [43]

H A AR B ke b = 0 R R i A, R AT B SR 16 fif. FRER P
5% BA i 50~260kg/hm? [44], 37 88 A% FHSF- ¥yt JEL 5% B9 B 142 0 31 253.2 kg/hm?, &3k B P 341 7K 1 1 4-5 1%,
23k 30 ZAEM “RBR, GARMANRIERE “BhiER” PR HMIECSRR TRE, AT EE
IR IE Ty B AR S Y X A —[45]. BIFST R IN[46] [47] [48], BEEEIEAER N, TR
FEAR T B R AR N, BOR TR A SR AN IR A K, SHEMAE K R B ISR T AR, SRk
R G e n) @ [49] [50]. HEIHE, DRIHARSR BE Vi ORR AL S R AR VIR RIRTE, S E0Hh B W e s H v
FOPHIIR 14% L b, R 2R 2 T 3555 7.8% A b, AR AL N EE L KRS+ 2 R EYI™ 15 11%LL 1[51].
BRI S, HuRSR B SR 2 xR AE = o . (RIk, MR RS 4y, RN TR R,
SERLETN £ B i BEAT 55 1) B LA 42

HTERE O AN EE AU FH P N R R B AR . Hort, B WA RIS A AR
PR B R BEI BT si . B SR RIn: S 3R S5 Rz, Bl h 22 DR AL e/ o B 5 AR FE 3R
ik 5 155 L35 263.3 kglhm?, AL JH A4« FH AR K25 B U 20.1 kg/hm?, B 5 A FH AR SE 25 B S AR AL N 1 13 1.
CE LR, B BRI A A M X 2 R, RIUOVILER S R R s, AREEIK . BTEE 12 A3 BT
HETEYD, AR AR R 22 R ok Horp, Kade. TORMBHUEIAR AR R m, SRE . H
i K A R I FE AR o b FH AR A B 197 km/hm?, 1T S22 H H A 38 km/hm?, K FH & 44 2
MR 5.2 fifo 25 LRI, HrasAs REYDA H SRR > A 22 5 W 0 o 25 TR MBS 2 T RV E ) oA T
FUE, W H AR SR ] i A R HH [52] -

N T IR RAEVIIA R, TERMERE NG, 75206 AR B ER T RO B . B RTHT
RN X T2 BRI N A MU H 38 20 4 07 e BT 2 i b s 5 2 53k 72 0.008 mm~0.010 mm
Z 18], MUBGEREEAR R, N TAHUREICRAY REIE B 60%A1 80% /547 . [ 1 IS A, BEfS E AR FEAR )
AR S ) i T S AT S (IR ] o T AR I M A 0k T U P ] PR AR, TE T3S RN T I 4
AN SR THT o R PRI ZE T T _E O3 3 v B4 e b AR A% 1 LU Yl PE MBS B 1.5~3 £, 1M HL SR fd A &%
BHAREMM TR LIH PE Mo, 2015 4, FERSMA K (ST AR5 G 16 20U% 6% 52 i
B H AT T RSk 5 AE AR RS e B H FR, B )4 3] 2020 4EH A FH R JE [RIR 42T 2 80% L L,
SEILAR RS 1) B 5 A FH [53] o [ ZAH IR I AR FH By G 1)t 1) SR AR B2 R e, K (i i FH
R T REEERIH o

3.2. RAZERAERNFAFTIR

H A% T AR BRI AE) A KB B FOE AT 22, DB SR A QAR ) 4 Bt DR P S iy 5 e e ™
H, RHEAPIRIEE CAIEF) 300 kghm? EEEH . B R H PRI B EERIN, SE2MEYCE
KT AR, A I A BRI 10% [3]. BEEBREEIRAIIEAN, HRE R AU 7 RUNLRE 2 A F ™
ROSLFTHEI SRS G L8 il oA B R G 7 st DX AN ] AL B e 7 B R P AT B At A2 R R P
Jekass, AHAEARAC I 8] A TS IR T i BRAS AV FRSCR IO 5 5 3 25 R BUAEAE P AR st R A R I
WAEL RS ERSR, ERRIEEATUR, Bl T LF A RERL B AR .

3.3. KUEHRA R AR YRR ER

ettt SR ARAE RANZ) 4000 FIMEREIRUE Y, HRTPER) “ PGSR o EAMN L) AT R
T ROIGHIEVIERIT T W SUE AR W IR IR E Vi 2 i E Y sle VI R S 0 148, #2701k
AP BRI AEACIE RE BRI 715 [54] « AW SRR gt 0 I AR5 T LA O 4 AN B AR PR
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kL SR AR R B KR AR B SRR SR, TR RUIRITER: R WTIR I A=A
WRIA, SRRy — E AN K[55] [56]. [EIAMEZ PRI A= P b Al T T Bt i) 2 [57] [58]
[59]. WIH AR K MIAEG ik 2] — o AR B, HAE 30°C R N4 W iE) JLF e 4 fefi 7 —He PET
R R _HR O Il W W TRV m)# R, 2™ 4 AR . PEEETF AL SR IR iR
Y E R I ORI, HAEM R QI TE B U IE ] B9/ 700, BRI S i A P =
T, AHEARARUR AR AR A = VAT AR 4R W [60] [61] [62] [63].

P FEN BRI L A R B BB B R SR 05 . BEE I FEIZ TR, R B I AE A il (2R
WA JC AL B AR AR HH PR 0 3R 20 A BE 0 e LN T R, ARl 70 B At S s AR A ] e A D Ak
H “HEI55” A RB0RR64].  H AT R IR A s A= 1) 22 BB Sy, HiA
B 22 LU 1 AR S 20 O B« 7585 (Penicillium simplicissimum YK)AEFA# M, (7 T-E) 7y 4000~28000 ()
RO, TFReATRNIR WAL AU = AR IR -CC-BE T 2L A7 LU B %5 14 (Streptomyces sp.) g™ A= il 71 7K i £
3 AW BEARE FA TR BRI R S0 TE ¥y« 22 27 Wi 22 B BE(Candida maltosa). 4H B 1) 4% 35 QK B B
(Neisseriaceae) 54 43 PA50 4 GIL SR BEMHE 1k 5 5% £ M 45 H AL 1) o 7 B B AI (9 Joe J R 25 2 07 iy
(B AR [57] o AL A 28 ML R K 2% B 98 N R [65) % 300 T 0, ER R A 0 06 1Y) 7 12 7k A= 4 (Geobacillus - B
Pseudomonas B 1 Serratia 1) AE05 [ fif 58 2K £45 (PS) AN 204 (PE) Bk} . 10 HAN FEmk & B i vk 48
BHEEAAE — M H DR, BEEERER 16 KRG, W RE M A Sk 2 23 L) 23 ik 3
47.7%11 0.5% [66].

4. BESRE

UTHEAESR, i 5 X ISR T R R P FE RN ER N, T DRI I (1 22 355 1) P (L 52 D 3 T2 i ok ek
i, RNUEIEAEZR 2% AR % AR R 2= R 7 e BB SEE0 R [36] [37] [38] [39], TEAR
2525 F AR AR A, TR T AR AR AR AR R AR S LR EAAR [27], koK s, B2k, e
1T AP ZN PN —FhR RIERI32] [67]. K s & 4% fE A, BAAAK A SRREFEE .
O PR EEIES 5, J ) VEERIE 70 55 325 Rk a6 1) 577 36 3% 1 A M S P RN e Ak A2 7

I FH DRI M PR A ) 2 e e DA R B R R 07025, FEAR F RS ey 38 5 T AT IR AR FL, AR H
TR — A R . TEHESE SRR R R . BRI JR EE L RO A PR . AR IR
E DA R IR B AU B AR M TR 143 B RE A o [R]AR DG AR SRR AT i SR B R AR A T
T PR AT ) B RS S (B SR AR IR A, 25 RO 5 A AR M 4 AR 5 ) 4 D 7 A EE K AR S A A

R
E&WHE

H 6 X E SRR T H (2018B01006-1) ;K 1L 7 4F i1 %Il 101 H (2017Q006): [ 5 [ AR R} 2 H 4 10 H
(41661075).

SE 3

[1] Srinivasa, R.M., Takefumi, Y., Tetsuji, O., et al. (2010) Feasibility Study of the Separation of Chlorinated Films from
Plastic Packaging Wastes. Waste Management (New York, N.Y.), 30, 597-601.
https://doi.org/10.1016/j.wasman.2009.11.028

[2]1 FEH. RIS YSEHE R A IE[I]. R TFE2E4R, 1998, 14(3): 185-188.

[B8] E#&, FEM, LEN, . A FA] MRS TR K R LM m ] FEAS R R, 2007,
15(1): 78-81.

[4] /g, FWTE, FRE, & ANFEUK AN RO f o0 2 ORI [)]. Ak TR AR, 2010,

DOI: 10.12677/hjas.2020.105039 259 At


https://doi.org/10.12677/hjas.2020.105039
https://doi.org/10.1016/j.wasman.2009.11.028

i\

oo
S

i
Bl

(5]

(6]
(7]
(8]

(9]

(10]
(11]
[12]

[13]

(14]

[15]

[16]

[17]
[18]
[19]
[20]

[21]

[22]
(23]

[24]

[25]
[26]
[27]

(28]

[29]

(30]

26(1): 54-60.
Barnes, D.K., Galgani, F., Thompson, R.C., et al. (2009) Accumulation and Frag Mentation of Plastic Debris in Global

Environments. Philosophical Transactions of the Royal Society of London B: Biological Sciences, 364, 1985-1998.
https://doi.org/10.1098/rsth.2008.0205

Law, K.L., Moret Ferguson, S., Maximenko, N.A., et al. (2010) Plastic Accumulation in the North Atlantic Subtropical
Gyre. Science, 329, 1185-1188. https://doi.org/10.1126/science.1192321

Andrés, C., Fidel, E., Ignacio, G.-G.J., et al. (2014) Plastic Debris in the Open Ocean. Proceedings of the National
Academy of Sciences of the United States of America, 111, 10239-10244. https://doi.org/10.1073/pnas.1314705111

Jambeck Jenna, R., Roland, G., Chris, W., et al. (2015) Plastic Waste Inputs from Land into the Ocean. Science (New
York, N.Y.), 347, 768-771. https://doi.org/10.1126/science.1260352

XEE, HE, FEG. REEE R B R R A DR B S5, 2009, 46(3): 485-489.
BAZE IR S Y N T ARFREOR B AW ). Uk 7l i (T 2 71), 2010, 16(10): 38-40 + 119.
X3, XU &, B AN REEERT 55 R IR KRR BE 0], Hh E R SEid R, 2015, 31(28): 280-284

Gerhardt, P.D. and Lindgren, D.L. (1954) Penetration of Packaging Films: Film Materials Used for Food Packaging
Tested for Resistanceto Some Common Stored Product Insects. California Agriculture, 8, 34.

Bowditch, T.G. (1997) Penetration of Polyvinyl Chloride and Polypropylene Packaging Films by Ephestia Cautella
(Lepidoptera: Pyralidae) and Plodia Inter Punctella (Lepidoptera: Pyralidae) Larvae and Triboli Umconfusum (Co-
leoptera: Tenebrionidae) Adults. Journal of Economic Entomology, 90, 1028-1031.
https://doi.org/10.1093/jee/90.4.1028

Riudavets, J., Salas, I. and Pons, M.J. (2007) Damage Characteristics Produced by Insect Pests in Packaging Film.
Journal of Stored Products Research, 43, 564-570. https://doi.org/10.1016/j.jspr.2007.03.006

Yang, J., Yang, Y., Wu, W.M,, et al. (2014) Evidence of Polyethylene Biodegradation by Bacterial Strains from the
Guts of Plastic Eating Waxworms. Environmental Science & Technology, 48, 13776-13784.
https://doi.org/10.1021/es504038a

Yang, Y., Chen, JW., Wu, W.M,, et al. (2015) Complete Genome Sequence of Bacillus sp. YP1, a Polyethylene De-
grading Bacterium from Waxworm’s Gut. Journal of Biotechnology, 200, 77-78.
https://doi.org/10.1016/j.jbiotec.2015.02.034

FAAR R, ZE0EtE, RIS ) LR YRR PERI B iR A [D]. FRIERH, 2000(1): 4-6.

Bk, TR0, ROCHE, S5 KIS AR W) 2R K B VR T SR [3]. Bk, 2016, 67(3): 33-37.

TR, xR, AR W KR A K PN ). 22BN RHE, 2009, 37(28): 3647-3648 + 3668.
FRAPAL. RUSUE TR TR e B I6 [CU v Bl R o B ™= i B MV R T o . IR MR VR o . HG R M
WZE 5143, 2005 S H [E FRIG S B S R A 2. MG LR &, BB LT RS A TR
BRI AR 2218304, BEK5F, 2005: 6.

X, RSP, BRATER. BUE RAAAELS N LR RIS IR Galleria mellonella I KK 757 LE]. 03
R4, 1998(33): 136-138.

REFE I, IR (A Cou gl A A A S LK S IR B R R 72 [D]: [ 24608 5], Jbst: b EAR LK 2, 2002

Warren, L.O. and Huddleston, P. (1962) Life History of the Greater Wax Moth, Galleria mellonella L., in Arkansas.
Journal of the Kansas Entomological Society, 35, 212-216.

Boldt, P.E. and Marston, N. (1974) Eggs of the Greater Wax Mothas a Host for Trichogramma. Environmental Ento-
mology, 3, 545-548. https://doi.org/10.1093/ee/3.3.545

SRIGINE, B PRsC. KRR AT FRER]. SEHAR S B4, 1996(1): 46-49.
JIRUE, BRI, EEE, A ST ROMRA IRAIE T ST 2 AR AR R A B[], R HURIR, 2007(4): 545-548.

Andreas, V., Vladimir, M. and Gotz, P. (1997) Inhibition of Phagocytic Activity of Plasm Atocytes Isolated from Gal-
leria mellonella by Entomogenous Fungi and Their Secondary Metabolites. Insect Physiology, 43, 475-483.
https://doi.org/10.1016/S0022-1910(96)00120-5

Kolodziejczyk, R., Bujacz, G., Jakdb, M., et al. (2008) Insect Juvenile Hormone Binding Protein Shows Ancestral Fold
Present in Human Lipid-Binding Proteins. Journal of Molecular Biology, 377, 870-881.
https://doi.org/10.1016/j.jmb.2008.01.026

Ramirez, R.A., Henderson, D.R., Riga, E., et al. (2008) Harmful Effects of Mustard Biofumigants on Entomopatho-
genic Nematodes. Biological Control, 48, 147-154. https://doi.org/10.1016/j.biocontrol.2008.10.010

Foltan, P. and Puza, V. (2009) To Complete Their Life Cycle, Pathogenic Nematode-Bacteria Complexes Deter Sca-

DOI: 10.12677/hjas.2020.105039 260 Al R


https://doi.org/10.12677/hjas.2020.105039
https://doi.org/10.1098/rstb.2008.0205
https://doi.org/10.1126/science.1192321
https://doi.org/10.1073/pnas.1314705111
https://doi.org/10.1126/science.1260352
https://doi.org/10.1093/jee/90.4.1028
https://doi.org/10.1016/j.jspr.2007.03.006
https://doi.org/10.1021/es504038a
https://doi.org/10.1016/j.jbiotec.2015.02.034
https://doi.org/10.1093/ee/3.3.545
https://doi.org/10.1016/S0022-1910(96)00120-5
https://doi.org/10.1016/j.jmb.2008.01.026
https://doi.org/10.1016/j.biocontrol.2008.10.010

it

o
S

i
a4

(31]

(32]
[33]

[34]

[35]
[36]
[37]

[38]
[39]
[40]
[41]
[42]
[43]

[44]
[45]
[46]
[47]
[48]
[49]

[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
(58]
[59]
(60]

(61]

vengers from Feeding on Their Host Cadaver. Behavioural Processes, 80, 76-79.
https://doi.org/10.1016/j.beproc.2008.09.012

Mariola, A., Magdalena, M.-D. and Teresa, J. (2009) Antibacterial Activity in Vivo and in Vitro in the Hemolymph of
Galleria mellonella Infected with Pseudomonas Aeruginosa. Comparative Biochemistry and Physiology. Part B, Bio-
chemistry & Molecular Biology, 152, 118-123. https://doi.org/10.1016/j.cbpb.2008.10.008

FKE, B, WA, S ORERE R R AR A E 0], B HURAEL, 1989(2): 87-93.

Beck, S.D. (1986) Growth and Development of the Greater Wax Moth, Galleria mellonella L. (Lepidoptera: Galleriae).
Wisconsin Academy of Sciences Arts and Letters, 49, 147-148.

Jyothi, J.V.A. (1994) Rate of Oviposition and Egg Laying Pattern in Greater Wax Moth Galleria mellonella L. Geo-
bios Jodhpur, 21, 47-49.

B, MEASE, AS0E, . R BRI R BUIR S VA ], AR T R4, 2006, 22(11): 269-272.
LN, ZEvAm, FhNEZE, S 5E R AR R S AN B R L RGR IS [J]. ARAERLEE, 2015, 37(3): 27-30.

Espi, E., Salmeron, A., Fontecha, A., et al. (2006) Plastic Films for Agricultural Applications. Journal of Plastic Film
and Sheeting, 22, 85-102. https://doi.org/10.1177/8756087906064220

EFHRE, 255, BHH. AR A oK A R . SRR, ME IR S R R,
2015, 21(4): 884-897.

REC, FAE, SR, . AL, TOREMEE RS TR IR AR AL D). R, 2015, 35(2):
489-496.

IR, RIT, Bkt KA IR A B - AR SRR s BRI 2 MR g [0]. PRk
244, 2015, 28(3): 1027-1032.

TALH, R, TR, A5 DU RIS RN FOK 22 AR AP AL (] fEY Ak, 2011(6):
86-90.

D, HEHEER, "B oK, 4. RAb SRR DA B s rh AR B R T TT[3]. AL IAIE R 2224k, 2008, 27(2):
570-573.

PAIE, IR, SR, 55 ARSI oo £ KA S SRR KK []. AU 4R, 2015, 46(2):
97-103.

AT0HE, FSCH, TER, . mIRHK &M PRI EHK IS B m ], Rl TRE4R, 2015(6): 145-149.
BAAL, FE0E, BRAEBE, . TR FH AR TS JBUIR K B4a SRR [J]. Al 22K, 2019, 35(24): 223-234.
TRNSE, HENEE. AR H IR S R R R R[], REER LRI, 2018, 24(2): 86-90.

T, WretE, HRa AR M s g KB A 2 0], 4SS5 RA IR 2EHR, 2015, 31(4): 478-483.

T, HE, HKE. AR S G R B AR ). iR ALk, 2019(6): 17-21.

Romic, D., Romic, M., Borosic, J., et al. (2003) Mulching Decreases Nitrate Leaching in Bell Pepper (Capsicum an-
nuum L.) Cultivation. Agricultural Water Management, 60, 87-97. https://doi.org/10.1016/S0378-3774(02)00168-3

AR/NBH, RS04, XSS A, S RN IR T R RS T R 3], EEEHEK 43R, 2017, 36(7): 47-54.
Ak, sKEEE, WA, & RIS QLB R UL IR % [0]. B SRR AL, 2016(5): 12-14.

JAMAL, Bk, EET, 55 FER R 5 R S IR AT [3]. Wi kAL 2, 2015, 56(12): 2058-2061.
W R (H B[R i3 ik 75% LA b TR S G it B D B O [I]. 555, 2019(12): 62.

P, RIGFL. AMSNEE MnP BEARER L)@ 1053 T30 7122 5E[3]. AR R IR, 2009(Z1): 356-359.

FRZE, SBWNE, Bz, (KB RER M E SRR T iR [0). MR, 2016, 14(6): 75-77.

KUK, TR, . T AR IR ) SRR L EE[T]. A 2k &, 2016, 36(1): 1-6.

W%, RS, T/ R OIGIBRM A B iRt 7E[]]. FREERIS:, 2007, 28(5): 1165-1168.

TA&h RIRIE R AR NI S8 FI 0], BHEIERIT & 525, 2007, 17(19): 190-191.

AR, AR R IR R A Y I AN Y JR2[]. Ak T B, 2013: 39-40.

Yang, Y., Yang, J., Wu, W.M,, et al. (2015) Biodegradation and Mineralization of Polystyrene by Plastic-Eating
Mealworms: Part 1. Chemical and Physical Characterization and Isotopic Tests. Environmental Science & Technology,
49, 12080-12086. https://doi.org/10.1021/acs.est.5b02661

Yang, Y., Yang, J., Wu, W.M,, et al. (2015) Biodegradation and Mineralization of Polystyrene by Plastic-Eating

DOI: 10.12677/hjas.2020.105039 261 Al R


https://doi.org/10.12677/hjas.2020.105039
https://doi.org/10.1016/j.beproc.2008.09.012
https://doi.org/10.1016/j.cbpb.2008.10.008
https://doi.org/10.1177/8756087906064220
https://doi.org/10.1016/S0378-3774(02)00168-3
https://doi.org/10.1021/acs.est.5b02661

o
i
4

Mealworms: Part 2. Role of Gut Microorganisms. Environmental Science & Technology, 49, 12087-12093.
https://doi.org/10.1021/acs.est.5b02663

[62] Ekaterina Pererva. K Ff ) 1 i S A Y4 ik 52 [D]: [ 124718 30). WAZRIE: M /R Tl K2, 2019.

[63] Han, X., Liu, W.D., Huang, J.W., et al. (2017) Structural Insight into Catalytic Mechanism of PET Hydrolase. Nature
Communications, 8, 2106. https://doi.org/10.1038/s41467-017-02255-z

[64] V. EIVRACHE R T N 5 L0 B AR RO 90 1 A il ) R RSe BE [D]: [t 22 Ar i 5] B: DY Ik 2,
2016.

[65] VL. fifrss BA8: BT RaBBRLCY/ T EAG A 2 TR A o P EIGEMCRE SR TG E R, 4
FEI A EEPOR B S A8 2 R 2 224K, [T, 2016: 5.

[66] M1%, B, RMER, 5. Boky S iR R AR [CYIT Ef 2. P EME 5 30 Ju s RE S 2R, KiE,
2016: 79.

[67] REAEHH, SKIEC, 1RE, &5 KWMET) A =R AR R R RO []. b B ARk K24, 2002(5): 85-89.

DOI: 10.12677/hjas.2020.105039 262 At


https://doi.org/10.12677/hjas.2020.105039
https://doi.org/10.1021/acs.est.5b02663
https://doi.org/10.1038/s41467-017-02255-z

	Study on the Biodegradation of Plastic Mulch Film Residue of Farmland by Galleria mellonella
	Abstract
	Keywords
	大蜡螟对农田残膜的生物降解研究
	摘  要
	关键词
	1. 引言
	2. 大蜡螟生物学特性
	2.1. 大蜡螟的地理分布
	2.2. 大蜡螟的发育阶段与特性
	2.3. 大蜡螟的室内培养条件
	2.4. 大蜡螟的研究现状

	3. 大蜡螟与农田残膜降解
	3.1. 农田残膜的危害
	3.2. 农田残膜处理的研究现状
	3.3. 大蜡螟在农田残膜生物降解中的作用

	4. 总结与展望
	基金项目
	参考文献

