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Effect of bio-products in controlling common cutworm Spodoptera litura
Fabricius (Lepidoptera: Noctuidae) in marigolds
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uay 903.60 UM ML) warldiFourlesnelsauniuaas (912.40 uay 862.00 U sugndu) TidunilaslndiAsstu e
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ABSTRACT: The common cutworm (Spodoptera litura Fabricius) (Lepidoptera: Noctuidae) is a major pest that
damages the quantity and quality of marigolds, which is one of Thailand's most economically important flowering
plants. Thai farmers generally prefer the use of chemical insecticides, as they are fast-acting and widely commercially
available. Caterpillars hide within the flower petals, making the insecticide ineffective. The research herein, therefore,
aimed to compare the efficacy of bio-products, plant extracts, and chemical insecticides in eight methods under
experimental field conditions: 1) the control, 2) Bacillus thuringiensis (Bt), 3) Metarhizium anisopliae, 4) Nuclear
Polyhedrosis Virus (NPV), 5) Entomopathogenic nematodes (EPNs), 6) Neem extract, 7) Predatory bug, and
8) cypermethrin 10% W/V EC. The results revealed that the highest total flower number and the lowest damaged
flower in 10 m” was in that of the EPNs plot (834.50 and 124.25 flowers, respectively), followed by the NPV plot
(821.50 and 99.50 flowers, respectively) compared by the cypermethrin 10% W/V EC (639.50 and 170.52 flowers,
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respectively). Income and profit analysis indicated that the NPV plot (929.60 and 903.60 baht, respectively) and
EPNs plot (912.40 and 862.40 baht, respectively) produced the highest values. In consideration of all factors
analyzed, the EPNs proved the most suitable as a viable alternative for farmers to control common cutworm and
other pests in marigolds.

Keywords: marigolds; Spodoptera litura; bio-products; natural enemies
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Figure 1 Average number of common cutworm larvae (Spodoptera litura) (n= 120 per treatment) in field experiment.

(V) Arrows indicate treatment application.

Table 1 Corrected control efficacy of common cutworm larvae (Spodoptera litura) after treated with bio-products,

bio-pesticide and insecticide under field experiment.

Control method Control efficacy Control efficacy after second spray (%)
after first spray (%) 7 DAS 14 DAS
Control 0.00 0.00 0.00
Bacillus thuringiensis 68.42 51.11 51.11
Metarhizium anisopliae 3333 51.11 222
Nuclear Polyhedrosis Virus 50.00 75.56 87.78
Steinernema siamkayai -500.00 -388.89 -95.56
Azadirachtin indica -42.86 34.81 -682.22
Eocanthecona furcellata 25.00 9556 -173.78
cypermethirn 10% W/V EC 77.14 88.50 59.74

DAS = Days after spraying

A weRNUarAunun1slasiuidn
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Naﬁiﬁmﬂﬂ’15LﬁU%@yjﬁUi%‘lﬂﬂi%u@uﬂi%ﬁNﬂ‘ﬁlﬁ’ﬁ’m (Figure 1 waz Table 1) Tnafidoudsunnsrsarnnaiils
Mnmsfiununenidelunlamasngguan wuinssuiBiwuduaunusunseinunigausdiuunenideliléfuniian
Imaﬁm’mLmﬂmqmqaaaaﬂwﬁﬁaﬁﬁm?jq (P<0.01) Lﬁaﬁﬁumq 56, 70, 77 ua 84 JunmaedeUan ANULEEMEVBINANER
naeaTiggNadiALLANAsEIan I IT ogiieddyBmneadn (P<0.01) Tnodnandmdomerineg il 80.25-123.00
non/10 msu. Anduedifudamnudemeeyi 10.44-16.26% (Table 2) n35uiBAmuUANNUANLEIMEYBIABNANNTIAN
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yunlvggegn 127.00£133.18 non/10 A5.4. 589a31A0 n3sudTuaufiann uagidelfaduid f9iuneniify
117.00£48.29 uay 116.25+52.89 Aon/10 #3.4. auasu Tnswnnsnsiuetaituddydmneadn (P<0.01) funssuizdu
uidlodinsgisununendamandunuinssdsrlddeulosgsiian winfu 834.50253.95 aon/10 as.a. ilefiansan
Fuunenids wuiinssudswuaslainesiuvsu 10% W/V EC Tiagedn Wwindu 170.25+72.57 aon/10 #9.4. Waznssuis
sudeli¥aduil fhuunendedosigaviniu 99.50460.29 nen/10 sy, Ssdmalnenssteneldiiinanmaneiinut
fifianssuisvudelfaduid ungldifourosnelsauiuuas fliaeldgaiu 900 vn/10 aza. Wethdumunisldansly
uiaznsnAsieseianailsiiiatu suhduyulunssitwuldifeules uandoldaduitidaigean wihiu 50 ua
26 U9 10 10 3.3, (Table 4) uffasidunsnudsifidunugeaausidemunmailsndunuinsadsl dilelfasui
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Table 2 Effect of different bio-products, bio-pesticide and insecticide on the numbers of damaged flowers (means+SE) in 10 m” (N= 120 plants )

Average number of damaged flowers+SE (% damaged flowers)”*
Treatments
49 DAP 56 DAP 63 DAP 70 DAP 77 DAP 84 DAP Total
c l 0.75+0.96 7.25+4.03 11.50+8.06 26.00+11.23 30.75+14.24 46.75+16.94 123.00+40.80
ontro

(2.50%)D (4.83%)A (7.67%) (17.33%)A (20.509%)A (31.179%)A (16.26%)A

1.00+0.82 7.50+3.70 13.00+4.54 25.25+7.93 21.75 +4.65 44.00+19.08 112.5+11.68
Bacillus thuringiensis

(3.33%)C (5.00%)A (8.67%) (16.83%)A (14.50%)AB (29.33%)A (14.779%)A

2.75+2.50 6.75+3.10 12.50+11.08 25.50+11.09 21.25+11.41 43.50+12.23 112.25+23.39
Metarhizium anisopliae

(9.17%)B (4.56%)AB (8.33%) (17.009%)A (14.17%)AB (29.009%)A (14.40%)A

1.75+2.06 4.25+3.59 10.25 +5.56 16.25+5.68 19.75+8.96 41.50+11.39 93.75+30.34
Nuclear Polyhedrosis Virus

(5.839%)BC (2.83%)BC (6.83%) (10.83%)AB (13.17%)8B (27.67%)A (11.89%)AB

4.25+2.06 3.25+3.86 17.00+14.09 16.00+10.95 19.75+9.14 47.50+2.08 107.75+24.23
Steinernema siamkayai

(14.17%)A (2.17%)C (11.33%) (10.67%)AB (13.17%)8B (31.67%)A (13.67%)A

2.00+1.63 3.00+1.15 11.50+3.11 16.00+8.98 17.25+12.50 48.25+18.46 98.00+35.25
Azadirachtin indica

(6.67%)B (2.00%)C (7.67 %) (10.67%)AB (11.50%)B (32.17%)A (12.64%)AB

1.25+0.96 5.75+3.77 7.75+10.91 9.50+3.87 21.25+4.72 34.75+2.99 80.25+16.94
Eocanthecona furcellata

(4.17%)C (3.88%)B (5.17%) (6.33%)B (14.17%)AB (23.17%)B (10.44%)B

1.25+2.50 8.50+7.05 13.00+£13.27 22.25+13.77 22.25+9.18 44.75+20.60 112.00£57.97
cypermethirn 10% W/V EC

(4.17%)C (5.67%)A (8.67%) (14.83%)A (14.83%)AB (29.83%)A (14.39%)A

CV. (%) 2.98 29.54 17.77 29.67 23.97 29.96 28.44

/I Means followed by the same letter in the same column are not significantly difference by Turkey’s test at P>0.05.

DAP = Day after planted,

* = Significant difference (P<0.05), ** = Significant difference (P<0.01), NS = Not significant (P>0.05).
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Table 3 Effect of different bio-products, bio-pesticide and insecticide on the size grading of marigold flower in 10 m?

Size grading of marigold flower (mean+SEy"

Treatments Large Medium Small Total Damaged flowers

Control 127.00+113.18A 360.50+95.28B 221.50+129.49 709.00+295.59AB 130.00+68.31C
Bacillus thuringiensis 96.25+40.03C 378.75+161.27B 218.00+183.02 693.00+340.15B 146.00+128.758
Metarhizium anisopliae 83.00+49.89D 338.25+98.51B 225.25+£158.35 646.50+290.51BC 122.00+49.01C
Nuclear Polyhedrosis Virus 116.25+52.898 486.25+196.35A 219.00+163.36 821.50+300.49A 99.50+60.29D
Steinernema siamkayai 97.75+36.29C 458.75+65.78A 278.00+200.84 834.50+253.95A 124.25+49.11C
Azadirachtin indica 105.25+36.09C 333.00+154.04B 227.00+99.33 665.25+173.358 159.00+£62.328
Eocanthecona furcellata 117.00+48.29B 215.75+67.45D 27350+171.15 606.25+197.79C 157.25+52.09B
cypermethirn10% W/V EC 106.25+46.60C 268.25+76.26C 265.00+84.02 639.50+155.35C 170.25£72.57TA

F-test xx xx NS *x xx

CV. (%) 23.74 23.08 22.89 27.84 22.97

/1 Means followed by the same letter in the same column are not significantly difference by Turkey’s test at P>0.05.

* = Significant difference (P<0.05), ** = Significant difference (P<0.01), NS = Not significant (P>0.05).
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Table 4 Income and profit of marigold flower production in 10 m?”after treated with bio-agents, bio-pesticide and insecticide

Cost per unit Application dose (time) Income Profit
(Baht/unit) Cost of two times (Baht) (Baht) *
Treatments
application (Baht)

Bacillus thuringiensis 0.35 baht/cc. 25.00 cc. 17.50 787.40 769.90
Metarhizium anisopliae 0.05 baht/e. 62.50 g. 6.26 730.10 723.84
Nuclear Polyhedrosis Virus 2.60 baht/cc. 5.00 cc. 26.00 929.60 903.60
Steinernema siamkayai 2.00 baht /million 12.50 million 50.00 912.40 862.40
Azadirachtin indica 0.50 baht/cc. 12.50 cc. 12.50 846.30 833.80
Eocanthecona furcellata 0.60 baht/insect 3 insects 3.60 677.30 673.70
cypermethirn10% W/V EC 0.60 baht/cc. 7.50 cc. 9.00 721.00 712.00

* Production cost is not deducted
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