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Abstract

The effects of contaminated soil with pesticides on growth, enzyme activities,
survival, respiration and efficiency in controlling pupae of Bactrocera dorsalis (Hendel) by
entomopathogenic fungus, Metarhizium guizhouense PSUMO04, were investigated. 15 pesticides
were tested: four insecticides (cabaryl, imidacloprid, deltametrin and chlorpyrifos), three
acaricides (sulfur, abamectin and dicofol), four fungicides (copper hydroxide, mancozeb,
chlorothalonil and carbendazim) and four herbicides (paraquat dichloride, glyphosate, atrazine
and diuron).

Carbaryl, mancozeb, chlorothalonil and atrazine showed negative effect on spore
germination of M. guizhouense PSUMO04 with zero percentage and significantly different from the
control with spore germination at 96.00 = 2.92% (P<0.05). The mycelial growth of the fungus at
day 30 after incubation on the culture media containing two fungicides (mancozeb and
chlorothalonil) showed the lowest mycelial growth.

The effects of pesticides on enzyme activities (chitinase and protease) of
M. guizhouense PSUMO4 on culture media were investigated. The fungus on culture media
containing mostly tested fungicides showed an absolutely zero enzymatic index at days 5 and 7,
except chlorothalonil which showed the protease enzymatic index at days 5 and 7 with 2.00 £
0.17 and 1.93 £ 0.06, respectively. The fungus on culture media containing three acaricides
(sulfur, abamectin, dicofol) and one herbicide (glyphosate) were synergistic of both enzymatic
indices and significantly different from the control (P<0.05).

The viability of M. guizhouense PSUMO04 in soil contaminated with different
pesticides was studied. All fungicides (copper hydroxide, mancozeb, chlorothalonil and

carbendazim) showed negative effects on spore viability of M. guizhouense PSUMO04 and there



®)

was no detection of the fungal colony in soil sampled during all observation periods. However the
viability of fungus after 90 days of incubation in soils contaminated with one acaricide
(abamectin) and three herbicides (glyphosate, atrazine and diuron) was not affected. The
respiration of the fungus by analysing the log morality of CO, after being incubated with
pesticides was examined. There was a significant difference (P<0.05) between the fungus treated
with all pesticides, which showed low respiration, when compared with the control containing the
fungus in soil without pesticides.

The efficiency of M. guizhouense PSUMO04 for controlling pupae of Bactrocera
dorsalis in soil contaminated with pesticides under laboratory and greenhouse conditions was
investigated. In the laboratory, the survival percentage of the pupae of B. dorsalis decreased in
soil contaminated with pesticides and the fungus, with survival percentage between 47.00 and
79.00%. Interestingly, the pupae of B. dorsalis in soil contaminated with chlorpyrifos and the
fungus showed the lowest survival percentage at 19.00 £ 3.70%. In the greenhouse, the pupae of
B. dorsalis in soil contaminated with four pesticide groups showed the survival percentage of the
pupae between 47.00 and 58.67%, not significantly different from the pupae in soil contaminated
with the fungus only, at 50.00 = 3.79% (P>0.05). The survival percentage of the pupae of B.
dorsalis in the control of soil without the fungus and pesticides showed the highest of this value at
76.00 £ 2.08%. Interestingly, the pupae of B. dorsalis in soil contaminated with chlorpyrifos
showed the lowest survival percentage when compared with the positive and negative control, and

significantly different (P<0.05) from both laboratory and greenhouse conditions.
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1. Agar

2. Captan

3. Chloramphenical

4. Congo red

5. Dextrose

6. Dimethyl sulfoxide

7. Ethanol

8. Ethyl acetate

9. Glucose

10. HCl

11. Hexane

12. K,HPO,

13. KCl

14. Lactophenol cotton blue
15. Methanol

16. MgSO0,.7H,0

17. NacCl

18.  NH,NO,
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1. A13MIALUNAY 4 FiA
1.1. carbaryl
1.2. imidacloprid
1.3. deltamethin
1.4. chlorpyrifos
2. d1smia’ls 3 wiia
2.1. sulfur
2.2. abamectin
2.3. dicofol
3. siiaiEes 4 ¥iia
3.1. copper hydroxide
3.2. mancozeb
3.3. cholorothalonil
3.4. carbendazim
4. @13 IBNY 4 vila
4.1. paraquat dichloride
4.2. glyphosate
4.3. atrazine

4.4. diuron
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24 92 Tue nasaniudre lunuadldidespuemaiionaugasves Swaine nazame (1978
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M3AsENaIIMIAANINY
[ A

Y H
wsguaIIIIvARR NN 4 salinasnsldlumsmidadagiy Ao a1smdaunas

Y
(insecticides) 151199 15 (acaricides) @150 199 CRER (fungicides) a9 f19a %Wy
(herbicides) A1uA15197 3 TagdasAanududuvesasmiadagisuaazyialdamdasins

IFnaanuuzii

d‘ 1 o w w A d' EX
M1319N 2 ﬂijll?ﬂifﬂ%ﬂﬁﬂgW“If‘ﬂﬁlslfaluﬂ'lﬁﬂﬂﬁﬂﬂ

Ay Fon1sdn msaanq‘né ntjmmmimﬁaanqﬂé AN naNas
(ppm) dafagiy
1. asu 85 carbaryl carbamate 2,125 insecticide
2. Fatnan 10 imidacloprid chloronicotinyl 75 insecticide
3. aa deltamethin pyrethroid 15 insecticide
4. upatiow chlorpyrifos organophosphate 700 insecticide
5. Muzduiioaneg sulfur sulfur 2,400 acaricide
6. azUINAY abamectin avermectin 9 acaricide
7. ales dicofol organochlorine 271.5 acaricide
8. Tawaoil copper hydroxide copper hydroxide 770 fungicide
9. Tsunu 1y mancozeb ethylenebis 2,000 fungicide
10. msda 75 chlorothalonil chloronitrile 1,125 fungicide
11. Fald oad carbendazim benzimidazole 250 fungicide
12. Tﬁ% U paraquat dichloride bipyridinium 157.7 herbicide
13. TnaTvlwn 48 glyphosate glycine derivative 2743 herbicide
14. 9INI1HY 80 atrazine triazines 5,714.3 herbicide
15. hlﬂgii‘)u diuron urea 5,714.3 herbicide
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a ¢
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3‘-’ o ! 9} ' 4 =) o 1 o = 4
nnhaududiugudnalnvesdlanaz InTatuidiuaumaiastiou T
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WA NIung uazeyFa Fu1v3oaed. 2551, ﬂiz?m%mwmimuammg%mw Metarhizium
anisopliaeluuuaaiuna'lsl (Diptera: Tephritidae). 215815 INEINAAT IABAT (WiAY)
39: 21-25.

u3a Bduns eyda $unnsersd uay Aani 1deazern. 2554, naveuFes1Tsanuas
Beauveria bassiana W0 & Metarhizium anisopliae AON f) ANTINNITHAUWY ‘ﬁ:"'ll 3
unaauna'li¥ Bactrocera papayae (Diptera: Tephritidae). 113215 INe 1N TAT INYAT
(PTUNIAY) 42(3/1): 339-342.

Win Fsums. 2554, msfanseuies lsauuasiosiuluwasaniamaldnounaiuitonts
aunuuuasiuna 1if (Diptera: Tephritidae). 51897UM15396RTVANYTE N1AIINT
TAMIAAIY AULNINGINTTITUIR UMINOdoavaIUATUNS . 49111,

fisum. 2559. wansznuaedunadow. [eeulati] 1189910 http://www.thaipan.org/node/325 (17
QU 2559)

11alf 5ITUAINT. 2558, Na"lJ’éNL%’é)’ﬂ Metarhizium guizhouense loTaian PSUMO2 N3
HENWU RO NTOETOAVDILNAITUUAL Bactrocera cucurbitae (Cougillett) (Diptera:
Tephritidae). Ino AW UTszduUTya1In n1nd¥In1sdan1sAAgNYs Ay

[ a a @ a 4
NINYINTTITUEIN UN1INYIAYTIVATUATUNT. 60 Wﬂ?.



66

=

wues 33Tl 2544, Lmaﬁuwaﬂﬁ’ﬁﬁhﬁ’mmmﬂizmﬂ%ﬂuazmmw%ﬂimw. . 13- 18.
Tu: unasiuwa I ludszmalne. wnasimnmsnesiguazdaiine1nsuisns
INHAT. NTUNNA.

fysz 4914 ofy vwreeld uaz uSa Wsums. 2555, mavewiuiuillasdewuazarsana

mﬁ@ﬁxm1%’1@@1'@mﬁm?ﬂﬂauﬁ’uimmxmﬁwﬂmaqﬁﬂeﬁ%aﬁwMemrhizium
anisopliae (Metsch.) Sorokin. M3A3 INANNAATINYAT RUVNAY) 43(1): 95-98.

AR WTFNAAIL. 2534, HANTENUVEIASIATIABALLAY AN TNIIAZDN. N ITHAIL
fiAn 28(10): 39-55.

GREFLTY $1M09 1AZUADN gy, 2538, HavesmsnliMIndagiyaen s Ay Tauas
AINTTUVDIPAUNTIAY. MNTATUAUINEAT 23(1) : 8-13.

ey Andauuun. 2529, miﬁéﬂmmﬁu%aﬂuaqamﬁ’a?ﬂﬁ”lﬁ’ﬂ?mmmﬂﬁwmmiﬁq
e, NImsaBasMaEa3 (3nd) 20: 22-36.

Allwood, A.J., Chinajariyawong, A., Drew, R.A.l., Hamacek, E.L., Hancock, D.L., Hengsawad,
C., Jinapin, J.C., Jirasurat, M., Kong Krong, C., Kritsaneepaiboon, S., Leong, C.T.S.
and Vijaysegaran, S. 1999. Host plant records for fruit flies (Diptera: Tephritidae) in
South-East Asia.Raffles Bulletin of Zoology7: 1-99.

Alves, S.B., Moino, A. and Almeida, J.E.M. 1998. Produtos fitosanitarios e entomopatégenos. p.
217-237. In: Alves, S.B. (ed.). Controle microbiano de insectos. Funda¢do de Estudos
Agrarios Luiz de Queiroz (FEALQ), Sao Paulo, Brasil.

Bischoft, J.F., Rehner, S.A. and Humber, R.A. 2009. A multilocus phylogeny of the Metarhizium
anisopliae lineage. Mycologia 101: 512-530.

Burn, R.G., and Edwards, J.A. 1979. Pesticide breakdown by soil enzymes. Persistence Science
11: 506-512.

Castillo, M.A., Moya, P., Hernandez, E. and Primo-Yufera, E. 2000. Susceptibility of Ceratitis
capitata Wiedemann (Diptera: Tephritidae) to entomopathogenic fungi and their
extracts. Biological Control 19: 274-282.

Clarke, A.R., Allwood, A.J., Chinajariyawong, A., Drew, R.A.l., Hengsawad, C., Jirasurat, M.,
Kong Krong, C., Kritsaneepaiboon, S. and Vijaysegaran, S. 2001. Seasonal abundance
and host use patterns of seven Bactrocera Macquart species (Diptera: Tephritidae) in

Thailand and Malaysia.Raffles Bulletin of Zoology49: 207-220.



67

Clarkson, J.M. and Charnley, A.K. 1996. New insights into the mechanisms of fungal
pathogenesis in insects. Trends Microbiology 4: 197-203.

Dimbi, S., Maniania, N.K. and Ekesi, S. 2009. Effect of Metarhizium anisopliae inoculation on
the mating behavior of three species of African Tephritid fruit flies, Ceratitis capitata,
Certitis cosyra and Ceratitis fasciventris. Biological Control 50: 111-116.

Dimbi, S., Maniania, N.K., Luk, S.A., Ekesi, S. and Mueke, J.K. 2003. Pathogenicity of
Metarhizium anisopliae (Metsch.) Sorokin and Beaveria bassiana (Balsamo) Vuillemin,
to three adult fruit fly species: Ceratitis capitata (Weidemann), C. rosa var. fasciventris
Karsch and C. cosyra (Walker) (Diptera: Tephritidae). Mycopathologia 156: 375-382.

Dinalva, A., Mochi, A., Monteiro, C. and José, C.B. 2015. Action of Pesticides to Metarhizium
anisopliae in Soil. Neotropical Entomology 34(6):961-971.

Durén, J., Carballo, M. and Hidalgo, E. 2004. Efecto de fungicidas sobre la germinacion y el
crecimiento de Beauveria bassiana. Manejo Integrado de Plagas y Agroecologia (Costa
Rica) 71: 73-78.

Ekesi, S., Dimbi, S. and Maniania, N.K. 2007. The role of entomopathogenic fungi in the
integrated management of tephritid fruit flies (Diptera: Tephritidae) with emphasis on
species occurring in Africa. In: Ekesi, S. and Maniania, N.K. (eds.). Use of
Entomopathogenic Fungi in Biological Pest Management. Research SignPost, Kerala,
pp- 239-274.

Ekesi, S., Maniania, N.K. and Lux, S.A. 2003. Effect of soil temperature and moisture on survival
and infectivity of Metarhizium anisopliae to four tephritid fruit fly puparia. Journal of
Invertebrate Pathology 83: 157-167.

Ekesi, S., Maniania, N.K. and Lux, S.A. 2002. Mortality in three African tephritid fruit fly
puparia and adults caused by the entomopathogenic fungi, Metarhizium anisopliae and
Beauveria bassiana. Biocontrol Science and Technology 12: 7-17.

Flexer, J. and Belnavis, D. 2000. Microbial insecticides. p. 35-62. In: Rechcigl, J.E. and Rechcigl,
N.A. (eds.). Biological and biotechnological control of insect pest. Lewis Publishers,

Boca Raton, Florida, USA.



68

Florencio, C., Couri S. and Fainas. C.S. 2012. Correlation between agar plate screening and solid-
state fermentation for the prediction of cellulose production by Trichoderma strains.
Enzyme Research doi:10.1155/2012/793708

Furlong, M.J. and Pell, J.K. 2001. Horizontal transmission of entomophathogenic fungi by the
diamondback moth. Biological Control 22: 288-299.

Hanel, H. and Watson, J.A.L. 1983. Preliminary field tests on the use of Metarhizium anisopliae for
the control of Nasutitermes exitiosus (Hill) (Isoptera: Termitidae). Bulletin of
Entomological Research 73: 305-313.

Haney, R.L., Senseman, S.A. and Hons, F.M. 2002. Effect of roundup ultra on microbial activity
and biomass from selected soils. Journal of Environmental Quality 31: 730-735.

Haney, R.L., Senseman, S.A., Hons, F.M. and Zuberer, D.A. 2000. Effect of glyphosate on soil
microbial activity and biomass. Weed Science 48: 89-93.

Hedstrom, 1. and Monge-Najera, J. 1998. Is sexually transmitted fungal infection evidence for
size-related mating success in Neotropical guava fruit flies? Revista de Biological
Tropical 46: 1131-1134.

Hilbold, A.E. 1974. Persistence of Pesticide in Soil. pp. 203-220 In: Guenzi,W.D. (ed.) Pesticide
in Soil and Water Soil Science Society of America, Inc. Madison Wisconsin, USA.

Hsu, J.C. and Camper, N.D. 1975. Degradation of loxynil to CO, in soil. Pesticide Biochemistry
and Physiology 5: 47-51.

Inglis, G.D., Goettel, M.S., Butt, T.M. and Strasser, H. 2001. Use of Hyphomycetes fungi for
managing insect pests. pp. 23-69. In: Butt, T.M., Janckson, C. and Magan, N. (eds.).
Fungi as Biocontrol Agents Progress, Problems and Potential. CABI Publishing,
London, UK.

Jenkinson, D.S. and Powlson, D.S. 1976. The effects of biocidal treatments on metabolism in soil
- V. A method for measuring soil biomass. Soil Biology and Biochemistry 8: 209- 213.

Katayama, A. and Kuwatsuka, S. 1991. Effect of pesticides on cellulose degradation in soil under
upland and flooded conditions. Soil Science and Plant Nutrition 27(1): 1-6.

Klein, M.G. and Lacey, L.A. 1999. An attractant trap for autodissemination of entomopathogenic
fungi into populations of the Japanese beetle Popillia laponica (Coleoptera:

Scarabaeidae). Biocontrol Science and Technology 9: 151-158.



69

Lezama-Gutierrez, R., Trujillo-de la Luz, A., Molina-Ochoa, J., Rebolledo-Dominguez, O.,
Pescador, A.R., Lopez-Edwards, M. and Aluja, M. 2000. Virulence of Metarhizium
anisopliae (Deuteromycotina: Hyphomycetes) on Anastrepha Iudens (Diptera:
Tephritidae): Laboratory and field trials. Journal of Economic Entomology 93: 1080-
1084.

Loureiro, E.S., de Moino, A., Jr. Armosti, A. and de Souza, G.C. 2002. Efeito de produtos
fitossanitdrios quimicos utilizados em alface e crisantemo sobre fungos
entomopatogénicos. Neotropical Entomology 31: 263-269.

Martensson, A.M. 1992. Effects of agrochemicals and heavy metals on fast-growing Rhizobia and
their symbiosis with small-seeded legumes. Soil Biology and Biochemistry 24(5): 435-
445.

Mark, K.S., Nidchaya, A., Weerawan, A., Karen, F.A., Antonis, A.A., Norman, B., Wang, B.,
Kostas, B., Laura, M., Carlos, C., Stephen, L.C., Toni, A.C., Suksom, C., Anastasija, C.,
Marc, D.M., Ellena, D., Anna, E., Sunday, E., Angeliki, G.P., Scott, M.G., Deborah, H.,
Mohammed, H., David, H., Alvin, K.W.H., Jorge, H., Andrew, J., Qinge, J., Fathiya,
M.K., Matthew, N.K., Luc, L., Khalid, M., Anna, R.M., Pinelopi, M.T., Maulid, M.,
Ritsuo, N., Hajime, O., Jesus, R., Daniel, R., Michael, S.J., Todd, E.S., Sunyanee, S.,
Keng, H.T., Sujinda, T., Ihsan, H., Shanmugam, V., Suk, L.W., Farzana, Y., Antigone,
Z. and Anthony, R.C. 2015. Synonymization of key pest species within the Bactrocera
dorsalis species complex (Diptera: Tephritidae): taxonomic changes based on a review
of 20 years of integrative morphological, molecular, cytogenetic, behavioural and
chemoecological data. Systematic Entomology 40(2): 456471

Marsh, J.A.P., Devies, H.A. and Grossbrad, E. 1977. The effect of herbiocides on respiration and
transformation of nitrogen in two soils. I. Metrirazin and Glyphosates. Weed Research
17: 977-982.

Mochi, D.A., Monteiro, A.C. and Barbosa, J.C. 2005. Action of pesticides to Metarhizium
anisopliae in soil. Neotropical Entomology 34: 961-971.

Mochi, D.A., Monterio, A.C., De Bortoli, S.A., Déria, H.O.S. and Barbosa, J.C. 2006.
Pathogenicity of Metarhizium anisopliae for Ceratitis capitata (Wied.) (Diptera:

Tephritidae) in soil with different pesticides. Neotropical Entomology 35(3): 382-389.



70

Murai, T. 1981. Photochemical of pesticides in the environment. Japan Pesticide Information 38:
13-16.

Peng, G., Wang, Z., Yin, Y., Zeng, D. and Xia, Y. 2008. Field trial of Metarhizium anisopliae
var. acridum (Ascomycota: Hypocreales) against oriental migratory locusts, Locusta
migatroia manilensis (Meyen) in Northern China. Crop Protection 27: 1244-1250.

Quesada-Moraga, E., Navas-Cortes, J.A., Maranhao, E.A.A., Ortiz-Urquiza, A. and Santiago-
Alvarez, C. 2007. Factors affecting the occurrence and distribution of entomopathogenic
fungi in natural and cultivated soils. Mycology Research 111: 947-966.

Quesada-Moraga, E., Santos-Quiros, R., Valverde-Garcia, P. and Santiago-Alvarez, C. 2004.
Virulence, horizontal transmission and sublethal reproductive effects of Metarizium
anisopliae (Anamorphic fungi) on the German cockroach (Blattodea: Blattellidae).
Journal of Invertebrate Pathology 87: 51-58.

Rachappa, V., Lingappa, S. and Patil, R.K. 2007. Effect of Agrochemicals on growth and
sporulation of Metarhizium anisopliae (Metschnikoff) Sorokin. Karnataka Journal
Agricultural Sciences 20: 410-413.

Saleem, A., Shoaib, F., Asifa, H., Hafiza, T.G., Muhammad, A., Muhammad, N.M., Muhammad,
N. and Muhammad, B.K. 2012. Compatibility of Metarhizium anisopliae with different
insecticides and fungicides. Microbiology Research 6(17): 3956-3962.

Santi, L., Silva, W.0.B., Pinto, A.F.M., Schrank A. and Vainstein. M.H. 2010. Metarhizium
anisopliae host-pathogen interaction: differential immunoproteomics reveals proteins
involved in the infection process of arthropods. Fungal Biology 114: 312-319.

Shan, P.A. and Pell, J.K. 2003. Entomopathogenic fungi as biological control agents. Applied
Microbiology and Biotechnology 61: 413-423.

St Leger, R.J., Joshi, L. and Roberts, D. 1998. Ambient pH is major determinant in expression of
cuticle-degrading enzyme and hydrophobin by Metarhizium anisopliae. Applied
Environmental Microbiology 64: 709-713.

Swaine, G., Corcoran, R.J. and Davey, M.A. 1978. Commodity treatment against infestations of
the cu- cumber fly, Dacus (Austrodacus) cucumis French, in cucumbers. Queensland

Journal of Agricultural and Animal Science 35: 5-9.



71

Tamai, M.A., Alves, S.B., Lopes, R.B., Faion, M. and Padulla, L.F.L. 2002. Toxicidade de
produtos fitossanitarios para Beauveria bassiana (Bals.) Vuill. Arquivos do Instituto
Biologico 69: 89-96.

Thaochan, N. and Chandrapatya, A. 2016. The phenotypic and metabolic properties of
Metarhizium guizhouense on Corcyra cephalonica. Mycosphere 7: 215-226.

Thaochan, N. and Chinajariyawong, A. 2008.Spore germination and mycelial growth of
Metarhizium anisopliae (Metsch.) Sorokin effected by temperature regimes. The 34"
Congress on Science and Technology of Thailand (STT 34), Queen Sirikit National
Convention Center, Bangkok, Thailand: 31 October— 2 November.

Thaochan, N. and Ngampongsai, A. 2015. Effects of autodisseminated Metarhizium guizhouense
PSUMO2 on mating propensity and mating competitiveness of Bactrocera
cucurbitae(Diptera: Tephritidae). Biocontrol Science and Technology 25: 629-644.

Todorova, S.I., Coderre, D., Duchesne, R.M. and Co&té, J.C. 1998. Compatibility of Beauveria
bassiana with selected fungicides and herbicides. Environmental Entomology 27: 427-
433,

Vestergaard, S. and Eilenberg, J. 2000. Persistence of released Metarhizium anisopliae in soil and
prevalence in ground and rove beetles. Bulletin OILB/SROP. 23: 181-185.

White, .M. and Elson-Harris, M. 1992. Fruit flies of economic importance their identification

and bionomics. CAB International Oxon, UK.



MANHIN

72



73
MANHIN .

i Y ¥
MINMANUINA 1 GATONMNIIQUTOI Metarhizium guizhouense
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- 1-haphthyl methyl carbamate
1 ATY 85 carbaryl
85 % WP
2 Fennan 10 imidacloprid Imidacloprid 10 % W/V SL
(s)-0l-cyano-3-phenoxybenzyl
- (1R,3R)-3-(2,2-dibromovinyl)-2-2-
3 ALy deltamethin
dimethylcyclopropanecarboxylate
3 % W/V EC
0,0-diethyl 0-3.5,6-trichloro
4 AN chlorpyrifos -2-pyridyl phosphorothioate
40 % W/V EC
[ [ =
NIUSDULUBDN
5 sulfur sulfur 80 % WG
Nnol
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2,2,2-trichloro-1,1-bis
7 CIGER dicofol (4-chlorophenyl) ethanol
18.5 % W/V EC
copper copper hydroxide 77 % WP
8 Taunell
hydroxide [metallic copper equivalent 50 %]
manganese ethylenebis
y (dithiocarbamate) polymeric
9 Tsunu 1oy mancozeb
complex with zinc salt
80 % WP
- Terachloroisophthalonitrile
10 N13IUA 75 chlorothalonil
75 % WP
methyl benzimidazol
11 Fald oad carbendazim -2-ylcarbamate
50 % W/V SC
1,1’-dimethyl-4,4’-bipyridinium,
Paraquat dichloride 27.6 % W/V SL
12 W Ty
dichloride (1,1’- dimethyl-4,4’-bipyridinium
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glyphosate

N-(phosphonomethyl) glycine,
isopropylamine salt 48 % W/V SL
(N-(phosphonomethyl) glycine
36 % W/V)
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atrazine

6-chloro—N2—ethyl—N4—isopropyl—
1,3,5-triazine-2,4-diamine

80 % WP

15
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diuron

3-(3,4-dichlorophenyl)
-1,1-dimethylurea

80 % WP
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