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Effect of combining modified atmosphere with nitrogen and

deoxidizer on the survival of Ephestia elutella
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Abstract: To assess the impact of nitrogen concentration and deoxidizer dosage on the mortality
of Ephestia elutella, the effects of combined treatments involving varying nitrogen concentrations
and deoxidizer levels was evaluated. The results showed that, the mortality rate of E. elutella was
significantly affected by the nitrogen concentration, deoxidizer dosage, and the duration of
exposure. Within a fixed nitrogen concentration, the mortality rate increased with higher
deoxidizer doses and longer exposure times. At consistent nitrogen levels, deoxidizer dosages, and
exposure durations, the mortality rates across the life stages of E. elutella were highest in adults,
followed by larvae, eggs, and pupae.
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SRRV EEB LS RE, REERZEMEEIEL CRAFMEETT, 2012) . KE
R IR E 1A 700 44T LA b, TE OSBRI 2k b, MRS U3 R 0 R AR
RIEZFHEZ —, fEIREH 2O F G SR & 8K 5 AR S EE 1 10%~40%, ™ H Y
Wiz 4tk (BAZEE, 2017; Wangeral, 2018; RIRIE, 2023) .

MR EME Ephestia elutella, & H Lepidoptera $Eik Al Pyralidae, 7E9 E 4] 2. M
TE R N EH . B, BEEAY. M. NE. . K. fEET. JEL WA,
BT (ETMEE, 2024) o ARG R f P E Ak, T H AR, 7, Rt
S ORI TS DA F A - i T s e fil (BRELEE, 20215 5K €ZRSE, 2022) o HAl, XHGHEIR
(BT ¥E 77 2 AR =B R (k2 BRI R 4D ORI, 2018) . Wi
Bivh (AT B s A% ) (BT 34%, 2017, PMVERAESE, 20200 FAMIBIG (Al R
O TR D) CEMEBRSE, 20205 B m%, 2021; X500, 2023) o ENSMK 2L
YA YA HEE, (H TR . O A T, I RO AR L g
PE. IREGIS YA . Rk, REEFERSEETRRSE, WA, mA R IR ok
BRI

It 5 AR K S PRI s RORT 1 ot 0 A 3 PRI SR, AATTRT 0 P DG L A B i 5 8 1 o
B, GO . RS . R THL, MR T SE NS ORI 2 g i
(FhEESE, 2023) o MU, NEEBEAT AELHE 2 A6, AT SAREEOT R T — R,
R AEY A N TRAE T, TERMENTE R —/MEE . @R B E R i R
BE, XFHEAR IR R AR ESHRE SRR E K, Wi SEBa AR (AEE
&, 2023) o BEFURM], GBI AR EEACRARME N BRI R B s e — e E L A
— 8 BRG], R SR R AR P R R R, M RE S U BRI IR S R I — &
FA R, I8 A 2 270080 VA 7= AR ) e T AR 5% AR N G A BRI f e 2, ] ] DA
BRARAEIRERAS, $REATFREE (W KA, 2014) o BRIESE (2021) SERMIRHL R “Ri%
PEAR S B AR S FRU T 1 B AR 5 DA 7 %o 00V B DA 487 7 8 8 8 I i AN B
B R RO BEAT 1 9T o AR P 20T 5 T SR ID A5 A P 7 O 0 B 008114 577 9 280 SR 1 o AL,
o . R, AP BRI T 2SR SR % A AFIE R, 7R LSRR B — DR T
BT 5 R G A BT R B - S AR PRI T, g v 88 B ST e 2R S AR
BARSCHE .
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TR FIT FH i AR 3 HUR SR Ephestia elutella 15 mE T K Ak ) 3 HUBh 6 9236 N T
aifb 1A 2% 3 AL . AR IR TR 28°C1°C. FIXTIEE RH 70%+5%. SBREH: IR N,
FIRA TR (50%Z k. 30%E K48, 10%E 0. S%HM. 5%IE%EK) MBIk,
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Fig. 1 Schematic diagram of the nitrogen charging and regulating device
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SEFHAET R RESET R

100%-%f FEFET %
1.5.2 ZUSS I S50 B0 A Ak 30 %o R R F 2 1) A= P

BT AR R 2 ok, AR4E 1 g Fe figl5 300 mL O [ B, SIAMAAFN 84 L, i
FER TR HON 90% 55T TN 28 g i 8 5): ER TURFR 3 H0N 95% %A F I 14 g i
AT ERSARF T EON 98%25 4 RN 5 g BRI, WEIEE A 28°C+1°C. RH 70%+5%-
RS SAT, A RPEHELEDY (1 HED il A8 Hig) i (2 Hig) kAl (5 HiE®)
BT LR EE SRAEN, EHE SR E (2. 4. 6. 8d) , TN 20 3k,
HE 3R IREAEE B ERFSE TR R TR 1.5.1.
1.6 HIEAIE

T S fd B Microsoft Excel 2019 X4 X L5620 #5123 47 i i b 2, 4R J5 >R H IBM SPSS
Statistics 26 73 A HEAT B K R 7 Z 08T, K ANOVA H [ Duncan vA3H4T B3 M08 (P<
0.05)
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HH B ML G E 28 3o A [ 80 SRR 3 B AL B S 2 T A T 6 B AL B[R] R S K B BT
#(E2)  HEIEGNTEZ S A [FAARFR o BORSS AS [F) 70 2 i 48R A 35 RS TR AR T A B A 3
I B AR KB T v (B 3D o FERU SR AR 73 BRI SR AR 23 B0 i S8R ) AR R 2640 T
GUAL BRI (ARG, AR IEAE TSl . AR TR 0 90% M b B 2 d J5, DRI IEAE T %
A%, A 8.33%, U HHLEMCAARR 7> BOR T SR A T Ab BRI (] %5 B3 F () BB L/, AE RS
RN 98%R AbFE 8 d J5, DIAZIEFET A, N 80.77%, VLHITEZ RS T KA
AL, IR R AR AR HILE 98% L bk E K AL BRI R] ;1 E SRR B
AFNBLA A FE T 98%+5 g RHAREE 8 d J5, INRRIEAET Z &M, 7 90.92%, L HMAHE H %
AT SN EAT AL FEAR RN 8] J5 AORS IEAE T2 3G BT i, SIS JG , ZE AL BRAH 5 B [7] 4%
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Fig. 2 Adjusted corrected mortality rate of eggs of Ephestia elutella treated with different volume fractions of

nitrogen
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ALY N ZE R 3 (P<<0.05) , T[E. Note: Different lowercase letters indicated significant difference under
the same treatment time and different treatment conditions; different capital letters indicated significant difference

under the same treatment condition and different treatment times (P < 0.05). The same as below.
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Fig. 3 Egg corrected mortality rate of Ephestia elutella treated with different volume fractions of nitrogen and
deoxidizer
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Fig. 4 Adjusted corrected mortality rate of larva of Ephestia elutella treated with different volume fractions of

nitrogen
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Fig. 5 Larva corrected mortality rate of Ephestia elutella treated with different volume fractions of nitrogen

and deoxidizer
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Fig. 6 Adjusted corrected mortality rate of pupa of Ephestia elutella treated with different volume fractions of

nitrogen
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Fig. 7 Pupa corrected mortality rate of Ephestia elutella treated with different volume fractions of nitrogen and
deoxidizer
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Fig. 8 Adjusted corrected mortality rate of adult of Ephestia elutella treated with different volume fractions of
nitrogen
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Fig. 9 Adult corrected mortality rate of Ephestia elutella treated with different volume fractions of nitrogen
and deoxidizer
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fif b 3 L TR EE A PR e R AE KR E AR %%ﬁﬁﬂ‘ R BRI,
fifi i LRI IR 2 B REAS , [ TES A KR H, SHHIET: (Boye eral, 2011; &
EA, 2024) .

B AARTRT HAE 98% LA LI o} 5 H B ROR i, AL BE 10 d A A7 PR ARAUAS 15 Tribolium
castaneum-~ IR Cryptolestes ferrugineus &k~ TR GFNH A AR E HURIE (5K
Wess FEF, 2014) o fER A ECN 98%~100%FHT, HH4s i A AR Hs il AL FE 6 d RS
EAETT, AR RS T AR 19 d GRBEFEE, 20100 o FEE R AR B0 A FE
HIEK, TR S R T R ET S (PRI, 2024) . Ah, BEESE (2016) K
PRAE AL PRI TA)AH [F) 2 A1 R, ASRIAL IR T7 20F M5 5 A SE T30 BV > i 805 >
REE, ERANESKMGT, BN 6d G, W& ST E gt EmAbA
FIZCAET, AFRRFR Y 6 d J5, SPHHE & B AP hilfE T . & EARSE (2023) HUEAES
PRFR 0N 98% I} FRAUAS S AU T F W & T8 SRR 0 BN 95% M1 97%I FE T2 . it 8 77
112 IR BT Hon) 35 U B s il Ve i E X AS RV Rl 28 0 5 R B VR R AN TR, B 4555
BHER ERE. SR IEHKMA RO Cryptolestes pusillus) 5516 R F B & 14 F
(BEMIEKG) BhF (ANEESE, 2024) .
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