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Abstract

Study on the Effectiveness of Crude Extract from Plai (Zingiber cassumunar
Roxb.) in Controlling of Rice Weevil (Sitophilus oryzae L. ; Coleoptera :

Curculionidae)

: Miss. Kaewgariya Kun-ood
: Brachelor of Science (Agriculture)

: Plant Pest Management Technology

(Asst.Prof.Manop Nachapong)

ii

Studies on the effectiveness of crude extract from Plai (Zingiber cassumunar Roxb.) in

hexane were carried out in CRD with 5 replications and different concentrations. Bioassay was

used for toxicity test as feeding , contact and fumigation method. The results showed that crude
water extract applied as contact method gave the highest effectiveness with 100 per cent control
within 3 days after treatment and with the lowest LC,, value of 0.05% , then followed by crude
hexane extract as contact poison with 100 per cent control at 3 days after treatment with LC,,
value of 0.53% , then , crude methyl alcohol extract as contact poison , crude methyl alcohol as
fumigation poison , crude methyl alcohol extract by feeding method , crude hexane extract as

fumigation poison , crude water extract by feeding method , crude hexane extract by feeding

method and crude water extract by fumigation method , respectively.
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0% 0 0 0 0 0 0 0
2% 0 0 0 0 0 0 0
4% 0 0 0 0 0 0 0
6% 0 0 0 0 0 0 0
8% 0 0 0 0 0 0 0
10% 0 0 0 0 0 0 0
12% 0 0 0 0 0 0 0
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 0 0 - -
Ex.error 28 0 0
Total 34 . 0
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0% 0 0 0 0 0 0 0

2% 0 1 0 0 0 1 0.2
4% 0 0 1 1 0 2 0.4
6% 1 0 0 0 0 1 0.2
8% 0 0 1 1 0 2 0.4
10% 1 1 0 0 0 2 0.4
12% 1 0 1 0 0 2 0.4

MIIMARNUINT 4 NI AATIZHRANNADAVOINTNNIARUING 3

sSov df SS MS F-ratio F-table
0.01
Treatment 6 0.74 0.12 0.54** 0.0001
Ex.error 28 6.40 0.23
Total 34 7.14

** = significant at 1 % level, CV = 167.33 %



42

] ] ¥
MINMANUINT 5 uaaslszanimmuesasana lnaudanasadaeiir Taenssuismsiu

NYHAINIINARDY 3 U

ssdunududy MMM IMEVeId992917 Rty inaY
YRNATANA o]‘;"]ﬁ 1 2 3 4 5

0% 0 0 0 0 0 0 0
2% 1 2 3 2 1 9 1.8
4% 2 2 3 2 3 12 24
6% 2 3 3 4 4 16 32
8% 2 2 33 2 2 11 2.2
10% 4 5 4 4 6 23 4.6
12% 6 7 9 8 7 37 74

MINNANUINN 6 N3 AATITHRANNADAVDINITHNMANUING 5

Sov df Ss MS F-ratio F-table
0.01
Treatment 6 166.74 27.79 48.63** 0.0001
Ex.error 28 16.0 0.57
Total 34 182.74

** = significant at 1 % level, CV =24.50 %
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0% 0 0 0 0 0 0 0
2% 4 3 2 3 4 16 3.2
4% 2 4 3 4 4 17 3.4
6% 3 4 4 5 5 21 4.2
8% 3 4 3 4 5 19 3.8
10% 7 7 6 8 8 36 7.2
12% 12 12 11 10 13 58 11.6
AMIMARHINA 8 NMIINTIHHANABAYDINTNMARUINT 7
SOV df MS F-ratio F-table
0.01
Treatment 6 404.57 67.43 96.33** 0.0001
Ex.error 28 0.70
Total 34 424,17

** = significant at 1 % level, CV =17.53 %
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171 1 2 3 4 5

0% 0 0 0 0 0 0
2% 5 4 4 4 6 23 4.6
4% 4 5 5 6 5 25 5.0
6% 5 6 6 5 7 29 5.8
8% 6 6 5 7 7 31 6.2
10% 10 10 9 8 7 36 7.2
12% 15 15 14 14 14 72 14.4

MINIARUINT 10 MISIATIEHHANNADAVDINITINIANUINT 9

0)% df SS MS F-ratio F-table
0.01
Treatment 6 581.60 96.93 144.37** 0.0001
Ex.error 28 18.80 0.67
Total 34 600.40

** = significant at 1 % level, CV =12.80 %
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MIMAIMINANDY 6 T

sdunmuduty $umImoveadendn 57U Ay
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F 1 2 3 4 5

0% 0 0 0 0 0 0 0
2% 6 7 5 5 6 29 5.8
4% 8 9 8 9 8 42 84
6% 9 10 10 9 10 48 9.6
8% 10 10 11 9 10 50 10.0
10% 14 13 15 14 13 69 13.8
12% 17 16 16 17 16 82 16.4

MINMARUINT 12 AT AATIZHRANTNADAVDIATTNMANUINT 11

Sov df SS MS F-ratio F-table
0.01
Treatment 6 853.09 142,18 355.45%* 0.0001
Ex.error 28 11.20 0.40
Total 34 864 =

** = significant at 1 % level, CV =6.92 %
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0% 0 0 0 0 0 0 0
2% 8 9 8 7 8 40 8.0
4% 9 10 10 11 10 50 10.0
6% 11 12 10 13 11 57 11.4
8% 12 13 12 13 14 64 12.8
10% 16 17 17 18 15 83 16.6
12% 18 20 20 20 19 97 19.6

MINMANUINT 14 mﬁmswﬁwamq'dﬁﬁmmmmn1ﬂwmnﬁ 13

Sov df SS MS F-ratio F-table
0.01
Treatment 6 1197.20 199.53 273.87** 0.0001
Ex.error 28 20.40 0.73
Total 34 1217.6

** = significant at 1 % level, CV =7.62 %
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MINMANUING 16 MSIUATIZHRANNADAVBIAITNNANUING 15

SOV df SS MS F-ratio F-table
0.01
Treatment 6 0 0 - -
Ex.error 28 0 0

Total 34 0
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41 1 2 3 4 5

0% 0 0 0 0 0 0 0
1% 1 2 0 0 0 3 0.6
2% 1 2 1 1 1 6 12
4% 3 0 3 3 3 12 2.4
6% 4 5 5 6 5 25 5.0
8% 15 13 13 14 14 69 13.8
10% 13 15 15 15 16 74 14.8

MINMARUINN 18 AI5UNTIZHRANNADAVDINITNAINNUINT 17

Sov df SS MS F-ratio F-table
0.01
Treatment 6 1189.60 198.27 266.90** 0.0001
Ex.error 28 20.80 0.74
Total 34 1210.40

** = significant at 1 % level, CV = 15.96 %
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0% 0 0 0 0 0 0 0
1% 2 2 0 0 1 5 1
2% 2 2 1 1 2 8 1.6
4% 3 3 4 3 4 17 34
6% 5 7 5 8 6 31 6.2
8% 18 15 17 15 15 80 16
10% 14 18 16 16 17 81 16.2

MINMANKINT 20 NITUATITHHANNADAVDIAITIINIANUING 19

Sov df SS MS F-ratio F-table
0.01
Treatment 6 1451.89 241.98 225.85%* 0.0001
Ex.error 28 30.0 1.07
Total 34 1481.89

** = significant at 1 % level, CV=16.32 %
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svAunIdudy $1UIUMIAIBUDIA929917 59 mae
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0% 0 0 0 0 0 0 0
1% 2 2 1 1 2 8 1.6
2% 2 3 2 2 2 11 22
4% 3 3 5 5 6 22 44
6% 14 11 11 15 16 67 134
8% 19 19 19 19 20 96 19.2
10% 20 20 19 20 19 98 19.6

MINNARKINT 22 MITAATIZHHANNADAYBIAITNAIANUINT 21

Sov df SS MS F-ratio F-table
0.01
Treatment 6 2189.77 364.96 315.40%* 0.0001
Ex.error 28 32.40 1.16
Total 34 222217

** = significant at 1 % level, CV =12.47 %
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NFSUITMINUNBHAINITNANDY 5 U

szduRTdidu FIUMMIMOUDIAI929E12 59 1Y
VOIIANA 73
19 1 2 3 4 5

0% 0 0 0 0 0 0 0
1% 4 2 2 2 3 13 2.6
2% 3 4 3 3 4 15 3.4
4% 4 4 6 6 8 28 5.6
6% 15 13 12 15 18 73 14.6
8% 19 19 20 19 20 97 19.4
10% 20 20 20 20 19 99 19.8

MINMANKINN 24 NI UATIZHRANNAOAVDINTWMARUING 23

SOV df SS MS F-ratio F-table
0.01
Treatment 6 2101.09 350.18 252.71** 0.0001
Ex.error 28 38.80 1.39
Total 34 7 2139.89

** = significant at 1 % level, CV =12.60 %
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’3‘7““"”“‘7:“7“ $uMIMevesdnedn Y Y
Yo aiA L
11 1 2 3 4 5

0% 0 0 0 0 0 0 0
1% 4 3 3 3 4 17 34
2% 5 5 5 4 4 22 46
4% 5 6 7 7 9 33 6.8
6% 17 14 13 17 19 80 16.1
8% 19 19 20 20 20 98 19.6
10% 20 20 20 20 20 100 20

MINMANUINT 26 NITIATILHHANNETDAVOIATTNAMHUINT 25

Sov df SS MS F-ratio F-table
0.01
Treatment 6 2055.49 342.58 263.52%* 0.0001
Ex.error 28 36.40 1.30
Total 34 2091.89

** = significant at 1 % level, CV=11.37%
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NFSUITMSNUMEYNINIINANDY 7 M

’”‘7""“"“"":“""“ $IUIWMIABUBIAIININ 593 e
vosmsaia v
4 1 2 3 4 5

0% 0 0 0 0 0 0 0
1% 5 5 5 4 5 24 4.8
2% 7 6 6 6 5 30 6.0
4% 7 7 9 9 10 42 8.4
6% 18 16 15 18 20 87 17.4
8% 20 20 20 20 20 100 20.0
10% 20 20 20 20 20 100 20.0

: a s an {
ﬂ'l?'l\'lﬂ'lﬂﬂu'lﬂ‘?l 28 ﬂ'li'JlﬂTl:;’ﬂNﬂ’/l'l\iﬂﬂﬂilﬂﬂﬂ'ﬁ'lﬂﬂ'lﬂﬂu?ﬂﬁ 27

sov df SS MS F-ratio F-table
0.01
Treatment 6 1970.69 328.45 364.94%* 0.0001
Ex.error 28 25.20 0.90
Total 34 1995.89

** = significant at 1 % level, CV = 8.67 %
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%19 1 2 3 4 5
0% 0 0 0 0 0 0 0
1% 0 0 0 0 0 0 0
2% 0 1 0 0 1 2 0.4
4% 3 2 3 2 0 10 2.0
6% 3 2 3 2 0 10 2.0
8% 5 4 6 4 3 22 4.4
10% 6 5 6 6 5 28 5.6
MINMANUING 30 MITNEHHANNEIAYBIMINNIANUING 29
10)Y df SS MS F-ratio F-table
0.01
Treatment 6 146.29 24.38 34.83%* 0.0001
Ex.error 28 19.60 0.70
Total 34 165.89

** = significant at 1 % level, CV =40.67 %
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YDNATANA T4
9 1 2 3 4 5

0% 0 0 0 0 0 0 0
1% 2 2 0 0 0 4 0.8
2% 1 2 1 1 2 7 14
4% 4 3 3 2 1 13 2.6
6% 4 3 3 3 3 16 3.2
8% 10 5 11 9 7 42 8.4
10% 11 12 12 10 12 57 11.4

MINMANUING 32 mﬁmswﬁwammﬁﬁmmm1s1amﬂwu’mﬁ 31

sov df SS MS F-ratio F-table
0.01
Treatment 6 548.57 91.43 66.67** 0.0001
Ex.error 28 38.40 1.37
Total 34 586.97

** = significant at 1 % level, CV =29.49 %
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0% 0 0 0 0 0 0
1% 3 3 1 1 0 8 1.6
2% 2 3 2 2 3 12 24
4% 5 4 3 3 2 17 34
6% 5 4 4 3 3 19 3.8
8% 1 8 11 10 8 38 9.4
10% 11 12 12 12 11 58 11.6

MINMANUINT 34 mﬁmswﬁwamaﬂﬁﬁmmmsnmﬂwuQﬂﬁ 33

SOV df SS MS F-ratio F-table
0.01
Treatment 6 473.09 78.85 28.02%* 0.0001
Ex.error 28 78.8 2.81
Total 34 551.89

** = significant at 1 % level, CV = 38.63 %
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0% 0 0 0 0 0 0 0
1% 3 4 2 2 1 12 24
2% 3 3 3 4 4 17 34
4% 5 5 4 4 3 21 4.2
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8% 11 9 11 11 10 52 104
10% 12 13 12 12 13 62 12.4
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 588.34 98.06 167.41** 0.0001
Ex.error 28 16.40 0.59
Total 34 . 604.74

** = significant at 1 % level, CV=13.88 %
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0% 0 0 0 0 0 0 0
1% 4 5 4 4 3 20 4.0
2% 5 4 4 5 5 23 4.6
4% 5 6 4 5 5 25 5.0
6% 8 6 7 7 5 33 6.6
8% 11 10 11 12 11 55 11.0
10% 13 12 12 12 13 62 124

MINMANKINN 38 NMTUATIZHHAN N ADAVDIAITAMHUINT 37

Sov df SS MS F-ratio F-table
0.01
Treatment 6 544.57 90.76 186.86** 0.0001
Ex.error 28 13.6 0.49
Total 34 558.17

** = significant at 1 % level, CV=11.19%
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0% 0 0 0 0 0 0 0
1% 6 7 5 6 5 29 5.8
2% 6 5 7 7 7 32 6.4
4% 7 8 6 7 7 35 7.0
6% 9 8 9 9 7 42 8.4
8% 13 12 12 14 12 63 12.6
10% 13 13 14 14 13 67 13.4
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SOV df SsS MS F-ratio F-table
0.01
Treatment 6 610.29 101.71 182.56** 0.0001
Ex.error 20 15.60 0.56
Total 34 625.89

** = significant at 1 % level, CV=9.75 %
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0% 0 0 0 0 0 0 0

1% 8 9 8 9 7 41 8.2

2% 10 9 11 10 8 48 9.6

4% 10 12 11 1 9 53 10.6

6% 13 12 11 12 13 61 12.2

8% 15 16 17 15 16 79 15.8

10% 17 17 16 18 15 83 16.6

MIMARNING 42 M TiaTEiRansadAveITIInIARIINg 41

o)y df SS MS F-ratio F-table
0.01

Treatment 6 922.57 153.76 179.39%* 0.0001

Ex.error 28 24.00 0.86
Total 34 946.57

** = significant at 1 % level, CV = 8.88 %
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0% 0 0 0 0 0 0 0
2% 0 1 0 2 0 3 0.6
4% 1 0 2 1 2 6 12
6% 1 0 1 2 0 4 0.8
8% 1 1 0 1 1 4 0.8
10% 5 6 7 6 5 29 5.8
12% 9 8 8 6 7 38 7.6

MINMANUINT 44 ﬂ15"31ﬂ*mﬁwa‘nNﬁﬁﬁﬂmmswmﬂwmnﬁ 43

Sov df SS MS F-ratio F-table
0.01
Treatment 6 270.80 45.13 71.80%* 0.0001
Ex.error 28 17.60 0.63
Total 34 288.40

** = significant at 1 % level, CV =33.03 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 675.77 112.63 111.04** 0.0001
Ex.error 28 28.40 1.01
Total 34 704.17

** = significant at 1 % level, CV =19.26 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 1714.29 285.71 999.99%* 0.0001
Ex.error 28 0.00 0.00
Total 34 1714.29

** = significant at 1 % level, CV=0%
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Sov df SS MS F-ratio F-table
0.01
Treatment 6 165.09 27.51 36.34** 0.0001
Ex.error 28 21.20 0.76
Total 34 186.29

** = significant at 1 % level, CV =3045 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 1360.17 226.70 278.40%* 0.0001
Ex.error 28 22.80 0.81
Total 34 1382.97

*¥ = significant at 1 % level, CV=7.03 %
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sov df SS MS F-ratio F-table
0.01
Treatment 6 1714.29 285.71 999.99** 0.0001
Ex.error 28 0.00 0.00
Total 34 1714.29

** = significant at 1 % level, CV=0%
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 589.17 99.70 151.71%* 0.0001
Ex.error 28 18.40 0.66
Total 34 616.57

** = significant at 1 % level, CV=22.70 %
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| Sov df SS MS F-ratio F-table
0.01
Treatment 6 1448.00 241.33 41.30%* 0.0001
Ex.error 28 163.00 5.84
Total 34 1611.60

** = significant at 1 % level, CV = 24.67 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 1714.29 285.71 999,99%* 0.0001
Ex.error 28 0.00 0.00
Total 34 1714.29

** = gignificant at 1 % level, CV=0%
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SOV df SS MS Foratio ~  F-table
0.01
Treatment 6 48.57 8.09 29.82%* 0.0001
Ex.error 28 7.60 0.27
Total 34 56.17

** = significant at 1 % level, CV =31.99 %
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Sov df SS MS F-ratio F-table
0.01
Treatment 6 236.74 39.46 67.37%* 0.0001
Ex.error 28 16.40 0.59
Total 34 253.14

** = significant at 1 % level, CV = 20.60 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 464.17 77.36 67.69** 0.0001
Ex.error 28 32.00 1.42
Total 34 496.17

** = significant at 1 % level, CV =18.52 %
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Sov df SS MS F-ratio F-table
0.01
Treatment 6 2.17 0.36 1.69%* 0.0001
Ex.error 28 6.0 0.21
Total 34 8.17

** = significant at 1 % level, CV =202.52 %
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SOV a sS MS F-ratio F-table
0.01
Treatment 6 780.57 130.10 197.97%* 0.0001
Ex.error 28 18.40 0.66
Total 34 798.97

** = significant at 1 % level, CV=7.97 %
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SOV df SS MS F-ratio F-table
0.01
Treatment 6 897.37 149.56 30.08%* 0.0001
Ex.error 28 139.20 4.97
Total 34 1036.57

** = significant at 1 % level, CV=19.27 %
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SOV df Sss . .- MS F-ratio F-table
0.01
Treatment 5 38.97 7.79 4.25%* 0.0001
Ex.error 24 44.00 1.83
Total 29 82.97

** = significant at 1 % level, CV = 82.90 %
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Ex.error 24 112.40 4.68
Total 29 285.20

** = significant at 1 % level, CV=60.11 %
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Treatment 5 598.67 119.73 12.43%* 0.0001
Ex.error 24 231.20 9.63
Total 29 829.87

** = significant at 1 % level, CV = 33.49 %
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