4

FPURANUTAAUNITNAaITIAUER Vsuuszuad 2560

9

1. ¥AlATINITITY Wenavinudivaes
2. 15915338 Wewazinuunaluladudanug
nanssu HeuazimuwunaluladndinisiuineiuazansziununMuAANUG

3. yan1sneass (MMwlng)  nstaieleloulunisiannieaimaae (Callosobruchus chinensis

6

Linnaeus)) TulsaAudanus

Fan1snaaae (NM183nge) Use of Ozone in Control of Sourtern Cowpea Weevil
(Callosobruchus chinensis Linnaeus) at Warehouse
4. AnzgAnduau

WUINITNAABIN Y18@AINT LNESAUMSMLIY

339U Y19E1I8LDDIAT haanany

e

wivagnssad e

5. UNAAED

sl ialelaulunismdadaedandes (Callosobruchus chinensis Linnaeus) lulsafiuiuda
ug Usznousie 3 nsmaansde n1ssufieleulagnsafionisroenuniuvesiiadimies
(Callosobruchus chinensis Linnaeus) aafiwlalau launsyezly nusu dnuduazdiiudy diszes
NUNLYDIA1TUNED(Callosobruchus chinensis Linnaeus) Uiﬁaﬁuﬂﬁzaawﬁﬁqﬁamﬁawum 1
Alansu wsuAnalelaufinnnududu 60 ppm lusseziatane 9 wasfinwisssznaiwasanuaynsoly
nshaneveiiniemdsudadundesiefelelyuuiu 168 Flus sufiunisvaad
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fedamdeCallosobruchus chinensis Linnaeus)lussazanuiiuszeziifianununiusefelolauile
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widesruia 1 Alanfunuindaedamdes(Callosobruchus chinensis Linnaeus)iidnsin1snie 100
Wesidudi 168 Falus wavudadndesiiniunissufaleloufiaududu 60 ppruiu 168 Falus
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ABSTRACT

Control of southern cowpea weevil (Callosobruchus chinensis Linnaeus) in warehouse
by ozone gas have 3 experiments are direct ozone fumigation to find the durability of southern
cowpea weevil against ozone gas. Include egg, larva, pupa and adult. Put down southern
cowpea weevil in to the sack with 1 Kg. of soybean seeds and the fumigation with ozone gas at
60 ppm in a different time. Study of the duration and ability to damage into soybean seeds of
southern cowpea weevil after ozone fumigation about 168 hours. Study at CMFURU from
October, 2016 to September, 2017. CRD experimental design, 4 replications. In conclusion, pupa
stage of southern cowpea weevil is a durable stage when direct ozone fumigation mortality rate
are 100% at 72 hours. And ozone fumigation of pupa stage in sack with 1 Kg. of soybean seeds
Found that, the mortality rate 100% at 168 hours and after ozone fumigation at 60 ppm about
168 hours, southern cowpea weevil can damage and develop to complete life cycle at soybean
seed. However, the ozone fumigation at 60 ppm about 168 hours can make seeds germinations

and seed vigor decreases.

Key words : soybean , ozone , southern cowpea weevil (Callosobruchus chinensis Linnaeus)
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1R UFBNIINIMIALTBI519LEAIANUATUNIUABAITTUNDATUUTEUI 3 10 (WSANTLazANE, 2537)
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asuaulneanlesindnsametniissruanududu 10-60 Wodidus fuavhlisenstnlussesiidy
Foeele 100 Wesidud luszeziian 10 Ju (Nadwe], 2552) eglsinufiwasvaulasenledlufing
FufiannsailiiAnsunseliivanimuandsuld dunslameglulasaulunsmdauuamuindiosy
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99UV Indian meal moth (Plodia interpunctella) (Lepidoptera: Pyralidae) fiaaudutu 100
Wodldud wuin szeznanildlumssuudiinliuuasiaesedanie 95 Wesdudldinan 9.4 uag 21.2
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Tolou (ozone w30 05) Huaunsafidnuuasdnslsafulfigy Erdman (1979) 1891041 iilelfne
Toloufinaudadu 95 115 ppm Wuszezian 3.5 - 6 Fluwily weauileis 2 wdafe Tribolium
confusum Wwag T. castaneum 19R31N15018 100 Woesidus aann1sAnwves Kells et al. (2001) e
sufnalelguiissiuanudadu 50 ppm Wunan 3 Suarglulsafudnlnadmidn 8.9 §u wuind
Wesidudnismevesmusy Indianmeal moth wazdufiulovesweauilsiiszuialudalng agluyae 92-
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n1snaaesgasNl vinissuniglelaulnunsiiuszezldvesniedandss(Callosobruchus
chinensis) IAMULTNTU 60 ppm TUIZILIANN
ax a & PN v v Y]
N553759 1 suineleleunAnututu 60 ppm U 2 Falis
N35375% 2 suineleleuNnANutntu 60 ppm U 4 Falis
N3N 3 suinaleleunauntu 60 ppm Wl 6 Falus
N351759 4 suineleleuNnAutntu 60 ppm U 8 Bl
N353175% 5 suineleleunAnuutu 60 ppm U 10 Talus
N351259 6 sufielelaunnuntu 60 ppm W 12 Falus
' a ° & ) 1% ) a
n1snaassga 2 vinn1ssuingleloulnenssiusssenuauIn19anaD (Callosobruchus
chinensis) ANULTNTU 60 ppm TUIZZLIAWN
N351259 1 sufneleleuiAnudntu 60 ppm WU 2 Tl
N35175% 2 suineleleunAutntu 60 ppm U 6 Tl
N353759 3 suinglelauNnAuntu 60 ppm U 12 Falus
N35U357 4 sufingleleuauUuTy 60 ppm wu 24 43l
N35UA7N 5 suingleleunauitudu 60 ppm w36 Gl
N353 6 suingleleunaututu 60 ppm U 48 Gl
1 l:l o 24 U o ¥ v Q:I =
N1sNAaeetasdl 3 vinnissuinalelsulnenssiussuginuavesnisdinass(Callosobruchus
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N353 1 suinaleleuianuutu 60 ppm W 2 Falus
N330357 2 sufieleleunauiuty 60 ppm Wl 6 Falug
N353 3 suingleleunautudu 60 ppm w12 Gl

N33 4 suineleleunamututu 60 ppm w24 Gl



553337 5 sufeleleuiiarududu 60 ppm iy 36 Falus
553337 6 sufelelsuiiaududu 60 ppm iy 48 Falus
553337 7 sufelelsuiiaududu 60 ppm uu 60 Falus
553357 8 sufeleleuiiarududu 60 ppm uu 72 Falus
manaaasgasiia vnssufeleleulnenseiuszes fufutevesiadundeaCallosobruchus
chinensis) fianududu 60 ppm Tusseziaisig 9

553359 1 sufeleleuiiarududu 60 ppm uu 2 Falus

553337 2 sufelelsuiiaududu 60 ppm uu 6 Falus

353357 3 sufeleleuiimnududu 60 ppm w12 49l
553357 4 sufeleleuiiarududu 60 ppm uu 24 Falus
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N35075% 4 suineleleuNANUUNTU 60 ppm U 156 G
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1. dushnmsseniinvesusaeninis Tneynnssuitdleiumssufaleleuwdaidliliasy
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8. NANISNAABILALIRI5A]
Al ° Y ~ 1 Y} =

N15NAARIN 1 : BNSSUNFLFULALATUN DM TLETNUNIUYBIN90UED(Callosobruchus
chinensis) safnalolau lnnszezld nuau anue wazsLiude

N15NNaa9EasN 1 : vin1ssunielaloulnensanuszesliveanienimans(Callosobruchus
chinensis) AAMULTNTU 60 ppm TUTTEZIAIA 9

Han1naaadlugaudal 2559-2560 nuinsseglivesniiiniad(Callosobruchus chinensis)
ek un1ssumeiglelaulagnssnauindy 60 ppm Ul 12 Talsnuindensin1saeweas 100

'
v a a

Wesidudgafiauuanansfunisadfessiveddnyds lnonssuisisudefeleleulnensiining
WuTUW 60 ppuu 10, 8, 6, 4 Lag 2 FluanuIiensIn1saewas 92.50, 87.92, 77.50, 61.67 Wax
57.50 Wostudnuasu(Table 1)

Han1snaaadlugaHul 2559-2560 wuindlosuseialeleulnensafiaududu 60 ppm wiu
12 Flueiiszerldvesisdundea(Callosobruchus chinensis) fidnsinisaewads 100 Weoddudds
finnuuanensfunsadnesnafitedfnds Inenssuisisusefelelsulnensiannandudu 60 ppmuiu
10, 8, 6, 4 way 2 Taluarliszeglivesdiadunidas(Callosobruchus chinensis) fisns1n1sanewade
92.92, 85.00, 74.58, 58.75 uay 53.75 WoslGudnuaisu(Table 1)

Asnaaasgasdi 2 ; nssufgleleulnensetussuznusuasdiedindes(Callosobruchus
chinensis) finadudu 60 ppm Tussagiiasig 9

Han1sveaadlunguast 2559-2560 wuidlesusiefelelsulaensafinnnandudu 60 pprunu
18 Hlusiliiszeynueuvesisimaesdisnsnsmenniianinds 100 Wesiduddsiinuuandnaiu
nadRogaliteddyds Inenssudsisuialelaulnensafinnnududu 60 ppmutu 36, 24, 12, 6 uae
2 Falaaiidnsinsnewade 89.58, 77.50, 68.33, 64.17 uaz 50.42 Wesiiudnuddu(Table 2)

Han1saaesluganul 2559-2560 wuindesudefalelaulaeasiinnnududu 60 ppmuiy
18 Hlusiliiszeynueuvesisimassdisnsnsmenniigaiade 100 Wesifuddsdinnuuandnaiu
mqaaaasifmﬁﬁaﬁﬁzgéq Tnenssuiaisueleloulnenssfinnududu 60 pPMUNU 36, 24, 12, 6 Az

2 FlaeiignsInnseneiade 92.50, 76.67, 67.08, 62.08 uay 47.92 Wesdudaudiu(Table 2)



n1snaassgasd 3 inissuieleleulnensetussessnudvedsdimnies(Callosobruchus
chinensis) fianududu 60 ppm Tusseziaisig 9

wan1snaaedlugguéad 2559-2560 wuinnssuisisuinalelsulasaseiuszozinusvosng
widesinnnududy 60 ppm wiu 72, 60 war 48 Faludlifiauuandatunisadflneisnsinisane
\Ay 100, 96.23 wag 93.33 Wasidudnuddiu udiiauuansiunisadfesaiveddaddae
nysuETisufnalelaulnenssiussesinusuasiadindesdinnnududu 60 ppm wu 36, 24, 12, 6 uaw
2 Flusiisnsnnsaneiaie 80.83, 82.08, 55.00, 30.42 uay 33.33 WWesiusnudsu

Han1svaaesluganul 2559-2560 wuiinsTuissuingleleulnensaiuseeeanuaAveInIen?

2 a Y v & ' ] Y} aa gy =
WMARINIANUITNTY 60 ppm WU 72 wag 60 Galulidiauuanasiunisadflasdsnsinisaneiade

' '
2 a aa a

100 way 96.25 Wosiiudnuannu uallnnuuanaesiuntsainedslidedAgyddaenssuisnsuine
ToloulnensanusyesAnuATeIRUMEDINAMULTLTU 60 ppm WU 6 way 2 DalusdiiuesiGudnisaie
Uoafigniade 45.42 uaz 43.75 Wosidudnuaiu
1 a o [23 [y Y @ W 14 Y A

nsnaaesgasi 4 vinnssuiiglelyulnensiiuszesiianisssnisdmuass(Callosobruchus
chinensis) AAMULTNTU 60 ppm TUTTEZIAIA

nan1svaaetlugaudsll 2559-2560 wuinssuIsnisuinglelaulnensaiussesfiuTavessag
fumndesinnnududu 60 ppm w1 30 Tlusinlididnsnisaeunfigaade 100 Weosidud Jaiiay
wanesiunsatfeesliteddnds InenssuisnsuialeloulnensatussesiifuTovesmeiimansd
AULTNTY 60 ppm UIU 24, 12, 6 Wag 2 T1lusldnTIN1SA8LIRae 73.33, 2,50, 1.25 wag 0.00
AUAIY

IS | Qr-:lt:l' [24 U 2 ¥ i % )
Han1snaaadlugaiul 2559-2560 WuinnssuIsNsuieleleulaensaiusresAnuAvaenIN
& a I & o § YAl u a N s & & = a
WaBINIANUTNTY 60 ppm 1Y 30 Taluwinliddnsin1saneuiniaaais 100 WesiGud Feiany
wanAsiunsaife1afideddnds Inenssuisnsuinaleloulnenssiussesdufuisvesmsdunaedi
AULTNTY 60 ppm UIY 24, 12, 6 Laz 2 F1lusldnTIn1sAeLadY 71.25, 3.33, 1.67 wag 0.00
AUAINY
‘dl o %4 QIJ = . .

N1NARBIN 2 UNTLELNUNIUYBINNAINGDBI(Callosobruchus chinensis) UTITIUNTTABUUIIY
Y & a ) v & a I !
duudesruin 1 Alandy warsuielolounanuantu 60 ppm luszezanmnig 9

Hananeaedlugaudsl 2559-2560 wuiszezAnwivasnsandendusTEENnUNIUABNITIY
Maloloulaunsainududy 60 ppm 11NEA NTUINTLELANUAYDINININT W INAFBUAY

aa i ~ & 1 = Y] a a o A Yy v

nssuIgnudn Wesuialelaurunsvasudinieluussgnimasd 1 Alansunianududu 60 ppm U1
168 FaluanudsnsMImennigawds 100 wWesidud Badinnuuansisiunisadfedndided iy
Tounssuisnsuiglolaufinududu 60 ppm wu 156, 144, 132 uaz 120 Talasiisnsin1sniuiaay

92.50, 81.88, 78.13 Wwag 56.88 \Uasidudnuaisiu



wan1snaaesluggiud 2559-2560 wusveznusvesisimasadusseinumusionisu

fralelovlasnssiienuidudu 60 ppm wnflgnaniuFmeaeumunssuifiduioiusugguds wui
dlosufeleloufianududuy 60 ppm wiu 168 fi‘i"ﬂmﬁé’m'mﬁmammﬁqmLa?iaJ 100 wWosidus Fad
AuwAnEnsiunsadRefitudfyds Inenssuisfisufalelauiirnududu 60 ppm wiu 156, 144,
132 uag 120 Fluaidnsniseneinds 95.00, 86.25, 75.63 uaz 71.88 Wesidudmudiu

nMInaaasii 3 MsfnwseznauarANaRNIaluNsThateTe WA o mA AR
widnsefngloleuu 168 Falu

an1snaaeslugqudst 2559-2560 nuimdsniudadaundessuieleleufinnandudu 60
opm Y 168 Falusnudnne 5 nssudthifmuuansaiunsada Tnenssudsivdesseiaindondi
yhanendsiauinimdesiiiiunissufieleleuuiy 14 Suiuiududutevesiisiandewiniian
WAy 156.00 f1 sesaunliuinssuisinaudadamdedly 21, 28, 7 way 0 TuidaududuTovewa
fuvdeuade 152.38, 152.38, 151.00 way 149.38 fenuansy

wansnaaosluguul 2559-2560 wuimdsaniusdaduvdossufielelouianmuidudu 60
opm Y 168 Falusnudne 5 nssudthifirnuusnsneiunisadn Inenssuisivaseddandondn
yhanendsisudndimdesiiiiunissufeloleuuy 28 Suiiduuduiutovesiisiandeanniian
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Table 1 Mortality eggs stage of Callosobruchus chinensis in dry season 2016-2017

Mortality of eggs (%)

Times (hours) mean
dry season 2016 dry season 2017
2 Hr 20.00 f 95.00 a 57.50 d
4 Hr 29.17 e 94.17 a 61.67 d
6 Hr 55.83 d 99.17 a 77.50 ¢
8 Hr 76.67 C 99.17 a 8792 b
10 Hr 85.83 b 99.17 a 92.50 b
12 Hr 100.00 a 100.00 a 100.00 a
mean 61.25b 97.78 a
F-test :Year (Y) **
:Treatment (Tr) *x
D Y*T *x
CV (%) 8.48

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 2 Mortality eggs stage of Callosobruchus chinensis in rainy season 2016-2017

Mortality of eggs (%)

Times (hours) mean
rainy season 2016 rainy season 2017
2 Hr 18.33 h 89.17 cd 53.75f
a4 Hr 2583 ¢ 91.67 bcd 58.75 e
6 Hr 54.17 f 95.00 abc 74.58 d
8 Hr 74.17 e 95,83 ab 85.00 ¢
10 Hr 86.67 d 99.17 a 9292 b
12 Hr 100.00 a 100.00 a 100.00 a
mean 59.86 b 95.14 a
F-test :Year (Y) o
:Treatment (Tr) **
:Y*T *x
CV (%) 7.02

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01



Table 3 Mortality larvas stage of Callosobruchus chinensis in dry season 2016-2017

Mortality of larvas (%)

Times (hours) mean
dry season 2016 dry season 2017
2 Hr 2333 e 77.50 bc 50.42 e
6 Hr 47.50 d 80.83 bc 64.17 d
12 Hr 53.33d 83.33 b 68.33 d
24 Hr 70.83 ¢ 84.17 b 77.50 ¢
36 Hr 82.50 b 96.67 a 89.58 b
48 Hr 100.00a 100.00 a 100.00 a
mean 62.92 b 87.08 a
F-test :Year (Y) **
:Treatment (Tr) *x
D Y*T *x
CV (%) 12.06

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 4 Mortality larvas stage of Callosobruchus chinensis in rainy season 2016-2017

Mortality of larvas (%)

Times (hours) mean
rainy season 2016  rainy season 2017
2 Hr 21.67 e 74.17 ¢ 4792 e
6 Hr 41.67d 82.50 bc 62.08 d
12 Hr 50.83 d 83.33 bc 67.08 d
24 Hr 75.00 c 78.33 bc 76.67
36 Hr 85.83 b 99.17 a 9250 b
48 Hr 100.00 a 100.00 a 100.00 a
mean 62.50 b 86.25 a
F-test :Year (Y) *
:Treatment (Tr) **
:Y*T *x
CV (%) 11.65

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01



Table 5 Mortality pupas stage of Callosobruchus chinensis in dry season 2016-2017

Mortality of pupas (%)

Times (hours) mean
dry season 2016 dry season 2017
2 Hr 0.00i 66.67 f 33.33d
6 Hr 10.00 i 82.50 cde 30.42d
12 Hr 2750 h 50.83 ¢ 55.00 c
24 Hr 73.33 ef 90.83 abc 82.08 b
36 Hr 86.67 bcd 75.00 def 80.83 b
48 Hr 90.00 abc 96.67 ab 93.33 a
60 Hr 95.00 abd 97.50 ab 96.23 a
72 Hr 100.00 a 100.00 a 100.00 a
mean 60.31 b 82.50 a
F-test :Year (Y) **
:Treatment (Tr) **
$Y*T **
CV (%) 16.03

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 6 Mortality pupas stage of Callosobruchus chinensis in rainy season 2016-2017

Mortality of pupas (%)
Times (hours) mean
rainy season 2016  rainy season 2017

2 Hr 0.00 h 87.50 de 43.75 f
6 Hr 7.50 f 83.33 e 45.42 f
12 Hr 2583 ¢ 87.50 de 56.67 e
24 Hr 70.00 f 88.33 cde 79.17d
36 Hr 85.00 e 93.33 a-d 89.17 ¢
a8 Hr 89.17 b-e 95.83 abc 92.50 bc
60 Hr 96.67 ab 95.83 abc 96.25 ab
72 Hr 100.00 a 100.00 a 100.00 a
mean 59.27 b 91.46 a
F-test :Year (Y) **

*%

‘Treatment (Tr)



YT *
CV (%) 9.36

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 7 Mortality adults stage of Callosobruchus chinensis in dry season 2016-2017

Mortality of adults (%)

Times (hours) mean
dry season 2016 dry season 2017

2 Hr 0.00 c 0.00 c 0.00 c
6 Hr 0.00 c 2.50 c 1.25 ¢
12 Hr 0.00 c 5.00 c 250 c
24 Hr 70.00 b 76.67 b 73.33 b
30 Hr 100.00 a 100.00 a 100.00 a
mean 34.00 36.83
F-test :Year (Y) ns
:Treatment (Tr) **
:Y*¥T ns
CV (%) 18.17

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01



Table 8 Mortality adults stage of Callosobruchus chinensis in rainy season 2016-2017

Mortality of adults (%)
Times (hours) mean
rainy season 2016  rainy season 2017

2 Hr 0.00 e 0.00 e 0.00 c
6 Hr 0.00 e 333 de 1.67 ¢
12 Hr 0.00 e 6.67 d 333 ¢
24 Hr 65.00 ¢ 77.50 b 71.25b
30 Hr 100.00 a 100.00 a 100.00 a
mean 33.00 b 3750 a
F-test :Year (Y) **
:Treatment (Tr) **
:Y*¥T *
CV (%) 15.56

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 9 Mortality pupas stage of Callosobruchus chinensis with soybean grain in dry season

2016-2017

Mortality of pupas (%)
Times (hours) mean
dry season 2016 dry season 2017

120 Hr 86.25 ¢ 2750 e 56.88 d
132 Hr 91.25 bc 65.00 d 78.13 ¢
144 Hr 93.75 abc 70.00 d 81.88 ¢
156 Hr 95.00 ab 90.00 bc 92.50 b
168 Hr 100.00 a 100.00 a 100.00 a
mean 93.25a 70.50 b

F-test :Year (Y) *x

:Treatment (Tr) **
S Y*T **
CV (%) 6.43

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01



Table 10 Mortality pupas stage of Callosobruchus chinensis with soybean grain in rainy season

2016-2017

Mortality of pupas (%)
Times (hours) mean
rainy season 2016 rainy season 2017

120 Hr 95.00 a 48.75 ¢ 71,88 ¢
132 Hr 93.75 a 57.50 ¢ 75.63 ¢
144 Hr 95.00 a 77.50 b 86.25 b
156 Hr 98.75 a 91.25a 95.00 a
168 Hr 100.00 a 100.00 a 100.00 a
mean 96.50 a 75.00 b

F-test :Year (Y) **

:Treatment (Tr) *x
:Y*¥T x*
CV (%) 9.34

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01



Table 11 Show protein, oil, moisture, germination and vigor after the ozone fumigation 168 hours of soybean in dry season 2016-2017

Protein of Oil of soybean RH of soybean Germination of Vigor of soybean
soybean grain grain(%) grain(%) soybean grain(%) grain
Times (hours) dry dry mean dry dry mean dry dry mean dry dry mean dry dry mean
season season season season season season season season season season
2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
1. don’t ozone
funigation 36.52 36.52 36.25 20.10 b 20.10 b 20.10 b 11.65 11.6 11.63 75.00 a 75.75 a 7538 a 71.00 a 70.50 a 70.75 a
2. ozone
fumigation 168 36.4 36.35 36.37 20.81 a 21.08 a 20.94 a 11.40 11.15 11.28 3475b  36.00b  3538b 2200b 2150b 21.75b
hours
mean 36.45 36.43 20.45 20.59 11.53 11.38 54.86 55.86 46.50 46.00
F-test :Year (Y) ns ns ns ns ns
:Treatment (Tr) ns *x ns ** **
Y*T ns ns ns ns ns
CV (%) 0.58 2.04 3.65 12.83 3.56

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT, ns = not singnificant, ** singnificant at P< 0.01



Table 12 Show protein, oil, moisture, germination and vigor after the ozone fumigation 168 hours of soybean in rainy season 2016-2017

Germination of

Vigor of soybean

Protein of Oil of soybean RH of soybean
soybean grain grain(%) grain(%) soybean grain(%) grain
Times (hours) dry dry mean dry dry mean dry dry mean dry dry mean dry dry mean
season season season season season season season season season season
2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
1. don’t ozone
36.66 a 36.65 a 36.66 a 20.20 20.16 20.18 11.63 11.64 11.63 a 76.25 a 75.75 a 76.00 a 70.75 a 70.75 a 70.75 a
fumigation
2. ozone
fumigation 168 36.37 b 36.34 b 36.36 b 20.48 20.36 20.42 11.18 11.24 11.20 b 38.00 b 3750 b 3775 b 22.00 b 2158 b 21.79 b
hours
mean 36.51 36.50 20.34 20.26 11.40 11.43 57.13 56.63 46.38 46.17
F-test :Year (Y) ns ns ns ns ns
:Treatment (Tr) ** ns * ** **
Y*T ns ns ns ns ns
CV (%) 0.21 2.78 2.66 9.42 3.3

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT, ns = not singnificant, ** singnificant at P< 0.01



Table 13 Number of adults Sourtern Cowpea Weevil (Callosobruchus chinensis Linnaeus)

after ozone fumigation for 168 hours at dry season 2016-2017

Numbers of adults

Days mean
dry season 2016 dry season 2017

1. 0 days after ozone fumigation 144.75 154.00 149.38
2. 7 days after ozone fumigation 154.75 147.25 151.00
3. 14 days after ozone fumigation 154.75 157.25 156.00
4. 21 days after ozone fumigation 154.00 150.75 152.38
5. 28 days after ozone fumigation 150.75 154.00 152.38
mean 151.80 152.65
F-test :Year (Y) ns
:Treatment (Tr) ns
:Y*T ns
CV (%) 8.96

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01

Table 14 Number of adults Sourtern Cowpea Weevil (Callosobruchus chinensis Linnaeus)

after ozone fumigation for 168 hours at rainy season 2016-2017

Numbers of adults

Times (hours) mean
rainy season 2016 rainy season 2017

1. 0 days after ozone fumigation 74.25 64.00 69.12
2. 7 days after ozone fumigation 65.25 69.00 67.12
3. 14 days after ozone fumigation 66.50 72.75 69.62
4. 21 days after ozone fumigation 65.00 63.50 64.25
5. 28 days after ozone fumigation 68.00 73.75 70.87
mean 67.80 68.60
F-test :Year (Y) ns
:Treatment (Tr) ns
Y*T ns
CV (%) 11.12

The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT,

ns = not singnificant, ** singnificant at P< 0.01
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Larva of Callosobruchus chinensis Pupa of Callosobruchus chinensis Damage of Callosobruchus chinensis
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