
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : ISAZOFOS
1-2 CAS REGISTRY NUMBER          : 42509-80-8
1-3 SYNONYMS:

    O-5-chloro-1-isopropyl-1 H-1,2,4-triazol-3-yl O,O-diethyl phosphorothioate [REF-1, p.605]

1-4 MOLECULAR FORMULA            : C9-H17-Cl-N3-O3-P-S [REF-1, p.605]

2***DESCRIPTION AND WARNING PROPERTIES ***

2-2 COLOR/FORM:

    Amber liquid [REF-2, p.875]

    Yellowish liquid [REF-3, p.C209]

2-2 SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    Mild skin irritant; very slight eye irritant (rabbits). [REF-1, p.605]

3*** FIRE AND REACTIVITY ***
3-1 DECOMPOSITION: 

  . Decomposes above 200 degrees C. [REF-1, p.605]

  . When heated to decomposition it emits very toxic fumes of /hydrogen chloride/, nitrous oxides, phosphorous oxides, and sulfoxides. [REF-4, p.2690]

4*** PROTECTIVE EQUIPMENT AND CONTROLS ***

4-1 OTHER PREVENTATIVE MEASURES:

  . SRP: The scientific literature for the use of contact lenses in industry is conflicting. The benefit or detrimental effects of wearing contact lenses depend not only upon the substance, but also on factors including the form of the substance, characteristics and duration of the exposure, the uses of other eye protection equipment, and the hygiene of the lenses. However, there may be individual substances whose irritating or corrosive properties are such that the wearing of contact lenses would be harmful to the eye. In those specific cases, contact lenses should not be worn. In any event, the usual eye protection equipment should be worn even when contact lenses are in place. 

5***STORAGE, CLEANUP AND DISPOSAL ***
5-1 DISPOSAL METHODS: 

  . SRP: At the time of review, criteria for land treatment or burial (sanitary landfill) disposal practices are subject to significant revision. Prior to implementing land disposal of waste residue (including waste sludge), consult with environmental regulatory agencies for guidance on acceptable disposal practices. 

6***HEALTH HAZARDS AND TOXIC EFFECTS ***

6-1 NON-HUMAN TOXICITY VALUES:

    LC50 Rat inhalation 236 mg/cu m/4 hr [REF-4, p.2690]

    LD50 Rat skin 290 mg/kg [REF-4, p.2690]

    LD50 Rat oral 40-60 mg/kg [REF-1, p.605]

6-2 HUMAN TOXICITY EXCERPTS:

    Poison by ingestion, inhalation, and skin contact. [REF-4, p.2690]

6-3 NON-HUMAN TOXICITY EXCERPTS:

    In Israel, narcissus bulb flies (Diptera: Syrphidae) are serious pests of cultivated flower bulbs of the families Liliaceae and Amaryllidaceae. The large narcissus fly (Merodon eques) is the major pest, whereas the small narcissus fly (a new species in the genus Eumerus, yet to be described) is only a secondary pest. The large narcissus fly is also considered a quarantine pest by the U.S.A. authorities. Narcissus bulbs, Narcissus tazetta (var. 'Ziva'), were planted in an experimental field at Bizzaron during November 1995 and harvested during June 1996. Currently aldicarb (Temik) is recommended for the control of narcissus fly larvae. We compared the control efficacy of imidacloprid (Confidor) and isazofos (Miral) with that of aldicarb. These latter insecticides were applied to the soil in February, in April, or on both dates. The applications of aldicarb, one in February and one in April, reduced the damage to the lowest level of 0.5%. A single application of aldicarb in February, and two applications of imidacloprid - one in February and one in April - reduced the damage to 5-10%. Treatments with imidacloprid in February or in April, reduced the damage to 12-13%. Neither one application of aldicarb in April, nor any of the treatments with isazofos, was effective. In all treatments, larvae of the large narcissus fly were found in only approximately one-third of the damaged bulbs. The level of infestation with the small narcissus fly in the untreated bulbs was only approximately 2%. The effects of the insecticide treatments on the small narcissus fly were similar to those recorded for the large narcissus fly. [REF-5]

    Avermectin B1, isazofos, and fenamiphos were evaluated in greenhouse experiments for efficacy against two common turfgrass parasites, Hoplolaimus galeatus and Tylenchorhynchus dubius. Treatments in all experiments were arranged in a completely randomized design and replicated four times. In the first experiment, avermectin B1 at rates of 0.2 and 0.4 kg ai/ha and isazofos at rates of 2.3 and 23 kg ai/ha significantly reduced populations of both species of parasitic nematodes compared to controls at 14 and 28 days after treatment ... In the second experiment, the greatest reductions in both nematode populations occurred at 28 and 56 days after treatment, where 23 kg ai/ha of isazofos was applied ... These reductions, however, were not different from reductions of N. galeatus at 28 and 56 days after treatment ... or T. dubius at 56 days after treatment ... 0.2 and 0.4 kg ai/ha rates of avermectin B1 were mixed throughout the soil. In the third experiment, the greatest population reduction of H. galeatus was observed with a 0.4 kg ai/ha treatment of avermectin B, at 56 days after treatment ... T. dubius populations were reduced by the 0.4 kg ai/ha rate of avermectin B1 at 28, ... 56, ... and 70 ... days after treatment. In the fourth and fifth experiments, avermectin B1 at rates of 7.5 and 15.2 kg ai/ha consistently reduced nematode populations compared to controls and performed as well or better than fenamiphos ... [REF-6]

    The general public is concerned about potential environmental impacts of agrochemicals applied to turfgrass. It is especially important that certain industry standard turfgrass systems, such as USGA greens, be evaluated for potential environmental impact. The objective of this study was to assess the mobility and persistence of chlorpyrifos (O,O-diethyl-O-3,5,6-trichloro-2-pyridyl phosphorothioate), isazophos (O-(5-chloro-1-(methylethyl)-1H-1,2,4-triazol-3yl) O,O-diethyl phosphorothioate), isofenphos (1-methylethyl 2-((ethoxy(1-methylethyl) amino) phosphinothioyl oxy) benzoate), and ethoprop (O-ethyl S,S-dipropylphosphorodithioate) applied to a USGA cv. Tifdwarf bermudagrass (Cynodon dactylontt-Davy) green. The quantity of each organophosphate (OP) pesticide in turf clippings, thatch, soil, and percolate was determined over two application cycles, with the exception of ethoprop which was applied once. Pesticide recovery in clippings after a single application of fenamiphos (ethyl 3-methyl-4(methylthio)phenyl (1-methylethyl)phosphoramidate) and fonofos (O-ethyl-S-phenyl ethylphosphorodithioate) was determined, in addition to the above mentioned organophosphate pesticides. For liquid formulations, less than 1% of the organophosphate pesticides applied were found in clippings. However, nearly 8% of chlorpyrifos and 1.2% of fonofos was removed in clippings after a granular application. Total average pesticide removed in clippings after granular applications of ethoprop, chlorpyrifos, fenamiphos, and fonofos were 9.9, 9.2, 5.1, and 4.3 mg/sq m, respectively, while the largest amount from a liquid application of pesticide removed in clippings was 2.0 mg/sq m of isofenphos. Less than 0.1% of the organophosphate pesticides applied to the USGA green were recovered in percolate water, regardless of substantial variations in rainfall and total percolation. Most of the applied organophosphate pesticides appeared to be retained in the thatch layer, where presumably they were microbially degraded over time. [REF-7]

    The triazole fungicides amitrole (61825) (100 to 3,000 mg/kg), bitertanol (55179312) (3 to 1,000 mg/kg), diniconazole (83657185) (75 to 600 mg/kg), etridazole (2593159) (187 to 1500 mg/kg), flutriafol (76674210) (500 to 2,000 mg/kg), hexaconazole (79983714) (500 to 2,000 mg/kg), isazophos (42509808) (6 to 50 mg/kg), paclobutrazole (76738620) (75 to 1,000 mg/kg), penconazole (66246886) (20 to 2,000 mg/kg), propiconazole (60207901) (125 to 1,000 mg/kg), tebuconazole (107534963) (50 to 2,000 mg/kg), tebuthiuron (34014181) (125 to 500 mg/kg), triadimefon (43121433) (50 to 400 mg/kg), triadimenol (55219653) (50 to 400 mg/kg), tricyclazole (41814782) (1 to 30 mg/kg), and uniconazole (83657174) (75 to 600 mg/kg) were screened for potential neurotoxicity. Neurotoxicity was assessed as the hyperactivity induced by exposure to the compounds. Male Long-Evans-hooded-rats were exposed to the triazoles dissolved in corn oil and administered orally. Only two triazoles, triadimefon and triadimenol, exhibited positive findings of hyperactivity. In both these cases, exposure caused significant increases in activity at doses exceeding 50 mg/kg. At the higher doses of 200 and 400 mg/kg, there were clear signs of behavioral stereotypes such as excessive grooming, head bobbing, sniffing and rearing. In all the other cases there was either no effect up to 2 g/kg or there was a dose related decrease in motor activity. The authors conclude that the structure activity relationship for central nervous system activity was independent of the fungicidal activity. [REF-8]

    The reniform nematode (Rotylenchulus reniformis) is commonly found on the roots and in the soil surrounding papaya crop in Malaysia. In this experiment, the reniform nematodes were inoculated on the roots of papaya seedlings cv Eksotika which were then transplanted int he field in Serdang. The effectiveness of two chemicals, Nemacur (fenamiphos 10%) and Miral (isazophos 3%), for the nematode control was tested. The reniform nematode did not reduce the growth and yield of papaya crop significantly (p >0.05). The treatment of fenamiphos at 20 g Nemacur per tree per 4 mos was found effective in reducing the reniform nematode population. Isazophos treatment at 100 g Miral per tree per 4 mos was also found effective in reducing nematode population but caused phytotoxicity to the papaya plants. [REF-9]

    Granular formulations of ethboprop, cartap, isazophos (0.75 kg ai/ha each), diazinion (1.0 kg ai/ha) and spray formulations of furathiocarb, pyridaphenothion, BPMC (0.75 kg ai/ha each), ethofenprox (0.05 kg ai/ha), Dowco 473 (0.1 kg ai/ha) and carbaryl (0.5 kg ai/ha) were evaluated against rice insect pests under field conditions for four seasons. Granules of ethoprop, cartap and isazophos were more effective than carbofuran (1.0 kg ai/ha) against stem borer and leaf folder, while ethoprop and isazophos were effective against gall midge. Against brown planthopper, cartap and isazophos were as effective as carbofuran. Among the spray formulations, furathiocarb, pyridaphenothion, BPMC and ethofenprox were moderately effective against stem borer, while pyridaphenothion, ethofenprox and Dowco 473 exhibited moderate efficacy against leaf folder similar to chlorpyriphos (0.5 kg ai/ha). Ethofenprox and carbaryl were found to be effective against BPH and safer to mirid bug predator. Cartap and isazophos produced grain yields similar to carbofuran while ethofenprox yielded similar to chlorpyriphos. [REF-10]

    Maladera matrida Argaman (Coleoptera: Scarabaeidae) was first reported in the central coastal plain of Israel in the early 1980s it had spread southward to the northwestern Negev desert region, where heavy infestations of this pest caused significant economic losses, especially to growers of peanuts and sweet potatoes. Larvae (white grubs) of M. matrida feed on underground parts of plants. We used a laboratory soil-treatment assay for determining the relative toxicity of several insecticides to 3 wk old grubs. Insecticides, both registered and candidates for registration; were tested at the labeled rates for field crops. The residual activity of those insecticides that caused > 60% mortality of grubs after the first week, was studied for two additional weeks, by replacing the grubs with new ones each week. The granular formulation of the organophosphate insecticides terbufos, chloropyrifos, ethoprop and isazofos induced a uniform high mortality to grubs throughout the study period. Chloropyrifos and ethoprop caused > 90% mortality also at one tenth of the labeled rate. Also diazinon brought about > 90% mortality after the first week, but subsequently lost its activity. Imidacloprid, bendiocarb, fenitrothion, acephate, methamidophos and carbaryl provided < 50% mortality during the first week. [REF-11]

    A laboratory test was developed as a quick screening method for investigating the effectiveness of different pesticides as seed treatments against the slug Deroceras reticulatum in winter wheat. Seed treatments were applied with and without a coating agent. The most effective treatments in
    preventing damage by slugs to the seeds were: bromoxynil, carvone, ioxynl, thiocyclam hydrogen oxalate and methiocarb. Anthraquinone, thiodicarb, isazofos and Bacillus thuringiensis were less effective. The coating agent had some influence on the effectiveness of these treatments, but was not significant. Among the most effective pesticides, only methiocarb did not demonstrate any phytotoxic effects. Isazofos showed moderate phytotoxicity. Coating significantly improved germination of seeds treated with carvone and thiocyclam hydrogen oxalate. Other treatments did not react to coating. [REF-12]

    A chitin-protein product (Clandosan) was compared with isazofos (Miral 3G) and methyl bromide for the control of Meloidogyne incognita in the tobacco nursery. Rootknot infestation stunted all untreated plants and reduced leaf production as well as net yield of cured leaves. Leaf quality in terms of net grade index and crop index was, however, not affected. Of the three products tested, methyl bromide was the most effective as plants grown in fumigated soil were all free of infestation. Chitin-protein and isazofos were equally effective in reducing the number of root galls to a very low number. [REF-13]

7*** METABOLISM AND PHARMACOLOGY ***

7-1 INTERACTIONS:

    The combination of certain herbicides with insecticides can inhibit crop growth. Greenhouse studies were conducted to evaluated interaction effects of herbicides and insecticides with/without protectant, on corn and weed species. 'Northrup King 9283' hybrid corn showed greater sensitivity to acetanilide herbicides than 'Cargill 7567'. Neither the insecticides terbufos nor isazofos appeared to enhance this sensitivity. Both hybrids were sensitive to the combination of chlorimuron, nicosulfuron, or primisulfuron with terbufos. Cargill 7567 was more tolerant than Northrup King 9283 to the growth inhibiting interaction of sulfonylurea herbicides with terbufos. Imazaquin at 70 g/ha reduced height of Northrup King 9283 corn, but there was no interaction with terbufos. The protectants CGA-154281 and NA reduced corn injury from metolachlor and the combination of nicosulfuron and primisulfuron with terbufos, respectively. Nicosulfuron and primisulfuron treatments combined with metolachlor showed less corn injury than metolachlor alone, but these herbicides increased corn injury when combined with terbufos. The inclusion of terbufos did not enhance primisulfuron activity on bamyardgrass, giant foxtail, or velvetleaf. [REF-14]

    Mortality of last-instar Japanese beetles, Popillia japonica Newman, was highest when exposed to isazophos, bendiocarb, and chlorpyrifos in 30 ml arenas containing California soils in laboratory assays. Carbaryl and two nematodes, Heterorhabditis bacteriophora Poinar and Steinernema glaseri (Steiner), were less effective treatments in these arenas. Soil x treatment (insecticides and nematodes) interactions were highly significant, often changing larvicide rank order of efficacy within soils. Soil characteristics identified by regression analysis as affecting insecticidal activity were organic matter (chlorpyrifos, bendiocarb, and S. glaseri) and pH (carbaryl and isazophos). In arenas (7.6 cm diameter by 15 cm) simulating turf conditions, S. glaseri was the most effective treatment, followed by chlorpyrifos, then bendiocarb. The influence of irrigation on improving insecticide efficacy increased with higher soil organic matter. Because no treatment was completely effective against larvae, eradication of Japanese beetles cannot depend entirely on control tactics directed against the immature stages. [REF-15]

    Two methods of subsurface placement technology, high-pressure liquid injection (HPLI) and an adapted overseeder (OS), were used to apply isazophos (Triumph) to golf course roughs that were infested with Japanese beetle (Popillia japonica Newman) grubs. In every instance (five trials with an emulsifiable concentrate formulation, one trial with a granular formulation), isazophos applied subsurface at 1.1 or 0.6 kg ai/ha performed as well or better than isazophos applied conventionally on the surface at 2.2 kg ai/ha. This apparent enhancement of efficacy of isazophos should provide turf managers with an alternative that can reduce the amount of insecticide on turf, at least under certain field conditions. In addition, irrigation after application on plots treated with high-pressure liquid injection appeared to be less critical to efficacy of isazophos than on plots treated conventionally. [REF-16]

8*** ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

8-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Isazophos's production and use as a soil-applied nematicide for use on bananas, citrus, cotton, beet, maize, rice, vegetables, sugarcane, and in turf against soil-dwelling insects may have resulted in its direct release to the environment. If released to air, a vapor pressure of 8.7X10-5 mm Hg at 25 deg C indicates that isazophos will exist in both the vapor and particulate phase in the ambient atmosphere. Vapor-phase isazophos will be degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 4 hours. Particulate-phase isazophos will be physically removed from the atmosphere by wet and dry deposition. If released to soil, isazophos is expected to have moderate to high mobility based upon measured Koc values of 52.9 to 385. A photolysis half-life of 4 days was reported on soil surfaces. Volatilization from moist soil surfaces is not expected to be an important fate process based upon an estimated Henry's Law constant of 5.21X10-7 atm-cu m/mole. Hydrolysis of this compound may occur in moist soil; half-lives of 115, 51, and 14 days at pH 5, 7, and 9, respectively, were measured in water. Numerous field and laboratory studies show that primary biodegradation of isazophos under aerobic and anaerobic conditions in soil is rapid. Aerobic and anaerobic half-lives in soil were measured as 40.5 and 14 days, respectively. Biodegradation of this compound in water is also expected based on these data. If released into water, isazophos is not expected to adsorb to suspended solids and sediment in water based on its Koc values. Volatilization from water surfaces is not expected to be an important fate process based on its estimated Henry's Law constant. Both hydrolysis and photolysis may be important fate processes for this compound in water. A photolysis half-life of 41 days was reported for isazophos. An estimated BCF of 130 suggests the potential for bioconcentration in aquatic organisms is high. Occupational exposure to isazophos may occur through inhalation of aerosols and dermal contact with this compound during its application to soil and crops as a pesticide. (SRC) 

8-2 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: Based on a classification scheme(1), Koc values from 52.9 to 385(1), indicate that isazophos is expected to have moderate to high mobility in soil(SRC). Volatilization of isazophos from moist soil surfaces is not expected to be important(3,SRC) given an estimated Henry's Law constant of 5.21X10-7 atm-cu m/mole(SRC), determined from a vapor pressure of 8.7X10-5 mm Hg(2) and a water solubility of 69 mg/l(2). Hydrolysis of isazophos in moist soil may occur; hydrolysis half-lives of 115, 51, and 14 days were measured at pH 5, 7, and 9, respectively(2). Isazophos is not expected to volatilize from dry soil surfaces based on a vapor pressure of 8.7X10-5 mm Hg(2). Aerobic and anaerobic half-lives in soil were measured as 40.5 and 14 days, respectively(2). Other studies report aerobic half-lives in soil as low as 5 to 11 days(4). 5-Chloro-1-isopropyl-3-triazolol was reported as a major product from aerobic biodegradation(5). Photolysis studies indicate that this may be an important process on soil surfaces; a half-life of 4 days was reported on soil(2). [REF-17]

  . AQUATIC FATE: Based on a classification scheme(1), Koc values from 52.9 to 385 indicate that isazophos is not expected to adsorb to suspended solids and sediment in water(SRC). Hydrolysis(2) and photolysis(2) may be important fate processes for this compound(SRC). Hydrolysis half-lives of 115, 51, and 14 days were measured at pH 5, 7, and 9, respectively, and a photolysis half-life of 41 days was reported for isazophos in water at a pH of 5(2). No aquatic biodegradation studies were located; however, all the available data from soil studies indicate that isazophos will biodegrade rapidly under both aerobic and anaerobic conditions(2). Aerobic and anaerobic half-lives in soil were measured as 40.5 and 14 days, respectively(2). Isazophos is not expected to volatilize from water surfaces(3,SRC) based on an estimated Henry's Law constant of 5.21X10-7 atm-cu m/mole(SRC), determined from a vapor pressure of 8.7X10-5 mm Hg (2) and a water solubility of 69 mg/l(3). According to a classification scheme(4), an estimated BCF of 130(3,SRC), from a log Kow value(2), suggests the potential for bioconcentration in aquatic organisms is high(SRC). [REF-18]

  . ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), isazophos, which has a vapor pressure of 8.7X10-5 mm Hg at 25 deg C(2), is expected to exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase isazophos is degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals(SRC); the half-life for this reaction in air is estimated to be 4 hours(3,SRC). Particulate-phase isazophos may be physically removed from the air by wet and dry deposition(SRC). [REF-19]

8-3 BIODEGRADATION:

  . A dissipation half-life of 1 to 1.5 weeks was measured for isazophos in soil columns(1). In another study, using intact cores from two different soils, dissipation half-lives of 5 to 11 days was reported(2). Field dissipation half-lives from 2.5 to 48.4 days have been reported(3). Aerobic and anaerobic half-lives in soil were measured as 40.5 and 14 days, respectively(3). In a field study, less than 10%, 39%, and 33% of the applied isazophos remained after 3 weeks for plots which had been previously treated for 2, 1, and 0 years, respectively(4). The higher rate of degradation in the soil showing 10% remaining was attributed to the higher pH of the soil found in that plot. No lag was seen in plots exposed to isazophos for the first time(4). However, after 10 weeks, more than one-third of the original compound was still present in soil exposed for the first time while less than 10% remained in soils which had been previously treated. 5-Chloro-1-isopropyl-3-triazolol (CGA-17193) was reported as a metabolite(4). In laboratory studies, sorption coefficients were negatively correlated with isazophos degradation rates in soil(4). Only 25-50% of the originally applied isazophos remained after 1 week and only 5 to 20% remained after 4 weeks in an experiment using both a sandy and a sandy loam soil(5). A primary metabolite, designated as CGA 17193, was present as 30 to 60% of the original radioactivity after 1 week and remained in this range throughout the study(5). The metabolite appears to have greater soil mobility and greater resistance to degradation than the parent compound(5). [REF-20]

  . Isazophos was applied to a bermuda grass putting green at 0.229 g A.I./sq m; concns decreased rapidly in the thatch-soil column with very little remaining within 30 to 35 days(1). Persistence of isazophos, as either an emulsifiable concentrate or as granules, was measured in field lysimeters packed with Plainfield sand and receiving either natural rainfall or supplementary watering(2). Soil half-lives of 2.7 and 1.95 weeks for the granular and the emulsifiable concentrate form, respectively, were measured(2). [REF-21]

8-4 ABIOTIC DEGRADATION:

  . The rate constant for the vapor-phase reaction of isazophos with photochemically-produced hydroxyl radicals has been estimated as 9.4X10-11 cu cm/molecule-sec at 25 deg C(SRC) using a structure estimation method(1,SRC). This corresponds to an atmospheric half-life of about 4 hours at an atmospheric concn of 5X10+5 hydroxyl radicals per cu cm(1,SRC). Hydrolysis half-lives of 115, 51, and 14 days were measured at 25 deg C and at pH 5, 7, and 9, respectively(2). A photolysis half-life of 4 days was reported for isazophos exposed to natural light on the soil surface at a pH of 7.5 and at 25 deg C(2). A photolysis half-life of 41 days was reported for isazophos in water at a pH of 5 and at 25 deg C(2). [REF-22]

8-5 BIOCONCENTRATION:

  . An estimated BCF of 130 was calculated for isazophos(SRC), using a log Kow of 3.1(1) and a regression-derived equation(2). According to a classification scheme(3), this BCF suggests the potential for bioconcentration in aquatic organisms is high(SRC). [REF-23]

8-6 SOIL ADSORPTION/MOBILITY:

  . Undisturbed soil columns under an irrigation regime similar to agricultural practice (150 ml/day/column) were used to study the mobility of isazophos in soil over 13 weeks(1). 37.15, 1.4, and 0.1% of the initial concn was found in the soil profile, the water leachates and the plant material, respectively(1). Koc values varied with 2190 reported in the top 20 cm and 4320 from the 40 cm depth(1). Mobility of commercial formulations of isazophos was studied using field lysimeters (packed with Honeywood silt loam; 1.5 to 2.8% organic matter) under two moisture regimes(2). Isazophos was eluted from 9 of 12 cores following watering during the first week of the experiment; however, no further elution was reported for the remainder of the experiment(2). Total amounts of isazophos below 10 cm never exceeded 2% of the applied product(2). Kd values of 2.828 and 1.336 were determined(2) and used to calculate Kom values of 101 (Koc=174) and 89 (Koc=153)(2,SRC). Kd values from 0.81 to 2.82 were reported for soils containing organic matter from 2.0 to 4.9%(6). Intact turf cores from two golf courses (a Sharpsburg soil and a Nicollet loam) were removed to a 60 cm depth over a 113 day period following isazophos application(3). Isazophos has a pKa of 4; in soils with lower pH, Koc values are expected to be higher as protonated species are readily sorbed to exchange sites in the soil(7). Isazophos was more mobile than chlorpyrifos and pendimethalin in this system(3). Leaching of isazophos was less than 0.1% of the applied amount during a 6 month field study(8). [REF-24]

  . Measured Koc values of 52.9, 91.3, 105.9, 139, and 385 have been reported(1). According to a classification scheme(2), these Koc values suggest that isazophos is expected to have medium to high mobility in soil(SRC). Persistence of isazophos, as either an emulsifiable concentrate or as granules, was measured in field lysimeters packed with Plainfield sand (1.5% organic matter) and receiving either natural rainfall or supplementary watering(3). Neither isazophos or its metabolite, CGA 17193 (5-chloro-1-isopropyl-3-triazolol), were found in the effluent of lysimeters receiving only rainfall over the 21 week period (223 mm rain fell)(3). Isazophos, applied as an emulsifiable concentrate, was eluted on 22 occasions from the lysimeters; however, when applied as granules, only 4 instances of isazophos elution were reported (total water input of 811 mm)(3). [REF-25]

8-7 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for isazophos is estimated as 5.2X10-7 atm-cu m/mole(SRC) from its experimental values for vapor pressure, 8.7X10-5 mm Hg(1), and water solubility, 69 mg/l(1). This Henry's Law constant indicates that isazophos is expected to be essentially nonvolatile from water surfaces(3,SRC). Isazophos's Henry's Law constant(1,SRC) indicates that volatilization from moist soil surfaces is not expected(SRC). Isazophos is also not expected to volatilize from dry soil surfaces(SRC) based on a vapor pressure of 8.7X10-5 mm Hg(1). [REF-26]

9***SOURCES AND CONCENTRATIONS***
9-1 ARTIFICIAL SOURCES: 

  . Isazophos's production and use as a soil-applied nematicide for use on bananas, citrus, cotton, beet, maize, rice, vegetables, sugarcane, and in turf against soil-dwelling insects(1) may have resulted in its direct release to the environment(SRC). [REF-27, p.605]

10*** HUMAN ENVIRONMENTAL EXPOSURE***
10-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . The most probable human exposure would be occupational exposure, which may occur through dermal contact with this compound during its application to soil and crops as a pesticide. Although monitoring data were not found indicating the presence of isazophos in food, it is possible that the general population may be exposed to isazophos via ingestion of food containing this compound given its use as a pesticide on edible crops. (SRC) 

11*** MONITORING AND ANALYSIS METHODS ***

11-1 ANALYTIC LABORATORY METHODS:

  . FDA Method 232.4. Organophosphorous Residues General Methods for Nonfatty Foods Using Acetone Extraction and Isolation in Organic Phase. Analysis by GLC. [REF-28]

12*** MANUFACTURING AND USE INFORMATION ***

12-1 METHODS OF MANUFACTURING: 

  . Semicarbazide hydrochloride + formamide + isopropanol + O,O-diethyl phosphorochlorothioate (amine formation/ dehydrochlorination) [REF-29, p.503]

  . Isazophos is synthesized by reacting ethyl 3-isopropylcarbazate with cyanogen chloride, followed by cyclization with phosgene. Phosphorylation of the triazole with O,O-diethylthiophosphoryl chloride yields isazofos. [REF-30, p.VA17 132]

12-2 FORMULATIONS/PREPARATIONS: 

  . Emulsifiable concentrates, granules [REF-3, p.C209]

12-3 OTHER MANUFACTURING INFORMATION: 

  . The basic producer of isazophos is Ciba and Ciba, Ltd. [REF-3, p.C209]

12-4 MAJOR USES: 

  . Isazofos is a soil-applied nematicide with contact and systemic properties. [REF-1, p.605]

13***CHEMICAL AND PHYSICAL PROPERTIES ***

13-1 MOLECULAR WEIGHT             : 313.74 [REF-2, p.875]

13-2 BOILING POINT                : 170 deg C at 760 mm Hg [REF-2, p.875]

13-3 DENSITY/SPECIFIC GRAVITY     : 1.22 @ 20 deg C [REF-2, p.875]

13-4 VAPOR PRESSURE               : 8.70X10-5 mm Hg at 25 deg C [REF-31]

13-5 OCTANOL/WATER PARTITION COEFFICIENT:

        log Kow= 3.1 [REF-31]

13-6 DISSOCIATION CONSTANTS:

    pKa=4.0 [REF-32]

13-7 SOLUBILITIES: 

  . Miscible with methanol, chloroform, benzene, hexane [REF-2, p.875]

  . In water, 69 mg/l at 20 deg C [REF-31]
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