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Abstract

Efficiency packaging to control mung bean store product insect pests was studied in
October 2016 - September 2017 at Postharvest and Processing Research and Development
Division. For laboratory experiment, one Kilogram of mung bean was packed in NY / LLDPE bags
and ethylene - vinyl alcohol bags. Eggs, larvae, pupae and adults of Callosobruchus maculatus
(Fabricius) and Callosobruchus chinensis (Linnaeus) were filled in the bags with the oxygen
absorber 100 cc. After that the bags were sealed by normal heat seal, vacuum seal and kept in
rearing room. Moreover, a kilogram of mung bean was packed without the addition of insects in
the according bag which oxygen volume and insect were investigated at35,
7, 10, 15, 30 and 60 days after storage. The results showed that NY bag with 100 cc of oxygen
absorber was the fastest method to eliminate C. maculatus and C. chinensis in all growth
stages. For pilot-scale experiment, NY/LLDPE bag, ethylene-vinyl alcohol bag and plastic sack
were used to pack 15 kilogram of mung bean. Afterward, they were laid on the ground and put
in the plastic box with the lid. One thousand adults of C. maculatus and C. chinensis were
added every two weeks for 10 months. Insect investigation was monthly conducted but
moisture content and temperature were daily measured. It was found that Insects could not
infest inside NY/LLDPE bag and ethylene-vinyl alcohol both kept on the ground and in the
plastic box. However, Liposcelis spp. and Lasioderma serricorne were found inside the plastic
sack on the ground during 5-10 months after storage. C. maculatus and C. chinensis were found
in the plastic sack kept in the box for two months after storage and mung bean was destroyed
100% in the sixth month. The average weather temperature during November 2016 - August
2017 was 29.14 — 33.29 °C and the differential moisture of mung bean inside NY/LLDPE bag and
Ethylene-vinyl alcohol bag was less than 1%.
Keywords: Cowpea weevil, Southern Cowpea Weevil, packaging, Oxygen absorber
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1. 93 NY+a159n00ndiau 100 3.4, 533ay  156ax 0.0 ax 0.0 ax 0.0 a x 0.0 ax 0.0 ax

2. 89 NY+Vacuum 49.0avy 33.0ay 336by 293 by 0.0 a x 0.0 ax 0.0 ax

309 NY 1126 by 163.0bz 1413cyz 131.6 cy 0.0 a x 0.0 a x 0.0 ax

4. 09 Ethylene and vinyl alcohol +vacuum 393ay 320ay 0.0 ax 0.0 a x 0.0 a x 0.0 a x 0.0 ax

5. 93 Ethylene and vinyl alcohol 1450cy 1540by 1523 cy 157.0cdy 0.0 a x 0.0 a x 0.0 a x

6. control(LgsJﬂummLﬁ%) 1550cx 1770by 1580cxy 173.6dxy 171.0bxy 1726bxy  160.6 b xy

CV(a) 18.9

CV (b) 27.2

[y

- AedgluABANLLAEIY (3,b,c) NOUMEENYS WlaunU LUWANANAUNIEDRR NSEAUANUTBLU 95 % 1Ae3S DMRT

- Anadglunaifedu (x, v, 2) Anumednesiilounu luuana1siunia@ds AseAuauaniiu 95 % lag3s DMRT



MTNT 2. UUANNUTLINTeNTINIUTTIEUeU TunIsuior1ee sssiian 3, 5, 7, 10, 15, 30 way 60 Tu

° Y J = aa o
1UIUAWNUVLINTBAYIN (A1)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 99 NY+a159n00ndiay 100 3.4, 1460ay  0.0ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax
2. §8 NY+Vacuum 163.6aby 11.0ax 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
309 NY 186.0abz 820by 2.0 ax 0.0 ax 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum  170.0aby  18.0 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 187 6abz T740by 23 ax 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. controL(LgﬂﬂummLﬁ’J) 219.6 bxy 2456cy 2346bxy 1906 bwx 1873bwx 1420bw 2753 bz
CV(a) 48
CV (b) 42

- AedslumeduLRedNU (a,b,c) Aeumednes Wilaunu LUwnnAeiunIeEnn AseauaANuTaiy 95 % 1ng3S DMRT

- AneduluLaAeIny (wx,y,z) numgsnesiniiouiu lUuana1esiun1eana Aseauanuedy 95 % lagis DMRT

[y



MITNT 3 PIUIUANDNTYITATINTUTEUEANLA TUNTINIORSY NiTzeziian 3, 5, 7, 10, 15, 30 uay 60 u

° Y J = aa o
1UIUAWNUVLINTBAYIN (A1)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 93 NY+e159n20ndiay 100 3.4, 760ay  00ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax
2. §8 NY+Vacuum 49.3 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
309 NY 1146by 1106by 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum  85.3 aby 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 180.6 c z 573 by 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. controL(LgﬁJﬂuﬂJ’JmLLﬁ’J) 260.6 dx 2656 cx 2509 b x 263.0bx 16267 bx 2813 bx 6813y
CV (a) 55.1
CV (b) 47.1

! a (% & a Y PN b Y I U 1 ! U a
- anadlupedutineanu (a,b,c,d) NONUMILDNYT LNUBUNY laiunnaneaiune@ta e

a a

[y

fuALEeITU 95 % Tngds DMRT

- Anedglunafeiy (xy,2) Anuniednesuiiouny lUuanaeaiun1eeis Nseauanuieiu 95 % 1ne3d DMRT



M319% 4 S1um T NsenTinlusseziudntey Tunssuitanag Aisseziian 3, 5, 7, 10, 15, 30 wag 60 Tu

° Y J = aa o
1UIUAWNUVLINTBAYIN (A1)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 99 NY+a159n00ndiay 100 3.4, 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax
2. §8 NY+Vacuum 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
3.9 NY 453 cy 0.0 a x 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 236by 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. controL(LgﬂﬂummLﬁ’J) 80.5dy 24.3 b x 83bw 0.0aw 0.0aw 0.0aw 2803 bz
CV (a) 122.6
CV (b) 118.2

- AnedglumedulRedNU (a,b,c,d) NNUAIEONYST WitlouNY TUWANAIAUNIEDR ASEAUANUTDI 95 % 1nedS DMRT

- AneduluLaAeIny (wx,y,z) numgsnesiniiouiu lUuana1esiun1eana Aseauanuedy 95 % lagis DMRT

[y



MISNT 5 PufNnImaesisentInlusyegly Tunssuisaee Asgegan 3, 5, 7, 10, 15, 30 wag 60 Tu

° Y o a4 aa o
UIUAWNUNAADINTOAYVIN (M)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 99 NY+a139n80ndiau 100 &.3. 2.0 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
2. §8 NY+Vacuum 2.6 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
309 NY 183 by 186 by 186 by 123 by 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum 4.3 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 280bz 8.6 ab x 183 byz 10.3 ab xy 0.0 a x 0.0 a x 0.0 ax
6. controL(LgﬁJﬂuﬂJ’JmLﬁ’J) 1413 c 1336 ¢ 1313 ¢ 126.0 c 14.0.b 1333 b 301.6 b
CV (a) 22.5
CV (b) 214

- AedslumeduLRedNU (a,b,c) Aeumednes Wilaunu LUwnnAeiunIeEnn AseauaANuTaiy 95 % 1ng3S DMRT

[y

- Anedglunafeiy (xy,2) Anuniednesuiiouny lUuanaeaiun1eeis Nseauanuieiu 95 % 1ne3d DMRT



MITNT 6 TIUIUANNUNGINTONT I UTTEEUUBU TunTINITA1eY NiTeeziian 3, 5, 7, 10, 15, 30 wag 60 Tu

° Y o a4 aa o
UIUAWNUNAADINTOAYVIN (M)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 93 NY+e159n20ndiay 100 3.4, 39.0ax  0.0ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax
2. §8 NY+Vacuum 31.0 ax 53 ax 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
3.9 NY 37.0 ax 30.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum 24.3 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 36.0 a x 6.6 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. controL(LgﬂﬂummLﬁ’J) 181.6 bx 2580by 1713bx 1976bxy 1873bxy 193.7bxy 4485bz
CV (a) 43.1
CV (b) 51.1

- AedglumeduReITY (a,b) NANUAILENYS WilpuiY MUkANEAITUNI9EDR NTzAUAINLLTRLY 95 % 1ne3S DMRT

[y

- Anedglunafeiy (xy,2) Anuniednesuiiouny lUuanaeaiun1eeis Nseauanuieiu 95 % 1ne3d DMRT



AT 7 PUIUAND NG ITITONTINIUTTIZANUALUNTTUATAISY NIszeztaan 3, 5, 7, 10, 15, 30 way 60 Tu

° Y o a4 aa o
UIUAWNUNAADINTOAYVIN (M)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 99 NY+a139n80ndiau 100 &.3. 37.0 a x 4.3 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
2. §8 NY+Vacuum 51.0aby 0.0 a x 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
3.9 NY 82.6by 113 ax 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum  56.3 aby 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 823 by 3.6 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. control (Lgﬂﬂummﬁi) 2670cy 1243bxy 1720bxy 177.6by 1846 by 159.0bxy  979.0bz
CV (a) 40.5
CV (b) 40.7

- AedslumeduLRedNU (a,b,c) Aeumednes Wilaunu LUwnnAeiunIeEnn AseauaANuTaiy 95 % 1ng3S DMRT

[y

- Anedglunafeiy (xy,2) Anuniednesuiiouny lUuanaeaiun1eeis Nseauanuieiu 95 % 1ne3d DMRT



M1319% 8 UM IraeIsonTInlustasddiuTe Tunssuiseneg Nsvesiian 3, 5, 7, 10, 15, 30 uag 60 Tu

° Y o a4 aa o
UIUAWNUNAADINTOAYVIN (M)

n33375 - - - - - - -
319U 53U 71U 10 YU 153U 30 U 60 U
1. 99 NY+a159n00ndiay 100 3.4, 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax 0.0 ax
2. §8 NY+Vacuum 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax 0.0 ax
3.9 NY 60.6 by 0.0 a x 0.0 a x 0.0 ax 0.0 a x 0.0 a x 0.0 ax
4. 99 Ethylene and vinyl alcohol +vacuum 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x
5. 04 Ethylene and vinyl alcohol 9.3 ax 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 a x 0.0 ax
6. control (Lgﬂﬂummﬁi) 700by 44.0 b xy 35.0 b xy 0.0 a x 0.0 a x 0.0 a x 429.0 z
CV (a) 27.6
CV (b) 16.9

- AedglumeduReITY (a,b) NANUAILENYS WilpuiY MUkANEAITUNI9EDR NTzAUAINLLTRLY 95 % 1ne3S DMRT

[y

- Anedglunafeiy (xy,2) Anuniednesuiiouny lUuanaeaiun1eeis Nseauanuieiu 95 % 1ne3d DMRT



M15991 9 USunaufngeondiau (%) Tunssuisree Aissegian 3, 5, 7, 10, 15, 30 uag 60 Ju

JSuneunwean@iau (%)

n33375 - - - - - -
319U 71U 10 YU 153U 30 U 60 U
1. 93 NY+e159n20ndiay 100 3.4, 927az 2.33 ax 2.40 a x 2.53 a x 2.33 ax 2.23 ax
2. 93 NY 1597 cz 6.43 b w 6.60 c w 6.30 b w 8.03 c x 8.87 c xy
3. 09 Ethylene and vinyl alcohol 11.03 bz 5.57 b wx 4.87 b w 537bw 5.90 b wx 6.53 b x
CV(a) 9.79
CV (b) 8.63

- AedslumeduAeITU (a,b) NANUMILDNYS WU MULANAITUNIGEDR NTeAuAUTRNY 95 % taeds LSD

[y

- Anadulunafeniu (xy,2) Anuniednesmilouny luunnasiuneehin Nseauanudadu 95 % lagdd LSD



An971971 10 wllaUTunaeswuas Tuga NY g9 Ethylene and vinyl alcohol uaznszaeunatadin wavgamaiinvihnisveasdluaninlsaiu Tusseziasing

ylinUTnauuaiiny
24 Ethylene
JEYLLIAN a1 NY - a Ao
(Fow) " and NITABUNAEARN guniltagg (°C0)
vinyl alcohol
Tuvias | lundes | Tuvies | Tunaes Tuvios Tunaes
1 suAu 0 0 0 0 0 0 29.28
2 uns1AY 0 0 0 0 0 dhafdenuaridaumies 87.75 6 28.29
3 NUAUS 0 0 0 0 0 fhatidieuayisiaumdes 790.5 @ 29.14
4 flunmy 0 0 0 0 0 fsdndeauagieivies 1278.25 6 29.71
5 WY 0 0 0 0 WNUeEe saddleuagenadamies 1750.25 i 33.29
6 NE WA AL 0 0 0 0 Wtlsde vnane 100 % 32.14
7 figuigu 0 0 0 0 WNuiade Lavdenegay 24.25 61 vinane 100 % 33.00
8 NINgIAL 0 0 0 0 Wntisde Wagsenegu 92.25 67 viang 100 % 33.29
9 dmAu 0 0 0 0 | wnilsde uazaaneIgu 265.89 i1 vinane 100 % 32.71
10 Mugngu 0 0 0 0 | wnuilsde uazuanengu 471.23 i vinane 100 % 33.15




15197 11 YSnamnuduveawdndandes (%) Tuge NY g9 Ethylene and vinyl alcohol wagnszaeu

wananniyinnisneasduanInlsuiu Aszeziian 1-10 1wy

) UTUaALIY (%)
JrezLIa1 (Llhow)

9 NY 54 Ethylene and vinyl alcohol  nsg@@UNANARN

1 5u1AY 10.85 abcy 10.97 abc y 10.08 ab x
2 UN3INAY 10.80 abc x 10.88 abc x 10.77 a x
3 NUANUS 10.77 ab x 1120 cy 11.03aby
4 flunpy 10.83 abc x 10.78 ab x 11.07 ab x
5 WweUY 10.78 ab x 10.68 a x 10.90 ab x
6 NOBNAY 10.67 ab x 11.13 bcy 1117 by
7 dquieu 11.03 bcy 10.67 a x 10.98 ab x
8 NINHIAL 10.58 a x 10.95 abc y 11.65cz
9 d@amAu 10.82 abc x 10.93 abc x 12.32dy
10 AMueeu 11.17 c x 11.10 bc x 12.20dy
V(@) 3.2

CV (b) 2.7

[y

- AdgluredudeIiu (a,b,c,d) NNMEeNEs Wilauiy luanANAUNIEDR NTEaAuAINULYaLY
95 % lAe35 DMRT
a ‘NI

] ‘:4' = Y] N Y o I~ Y] I o a Y] A o
- ﬂ’]LQaE’JeLULLﬂ’JL@IE’J’Jﬂu (X,y,Z) NATUNIYDNYILVNBDUNU lmLL@ﬂﬁﬂ\iﬂquﬂﬁﬂﬁ NILAUAINULYDUU 95 %

1n835 DMRT



