The Nematicide cadusafos and some properties for the annual crops

By Basil Anastasiadis Ph. D. Consultant to FMC

It is well known to every body involved in Agriculture that nematodes are one of the most important pests of crops. From the time they were discovered up to our days different methods of control were proposed with more or less success.  During the last few decades two main methods of control were established: the Methyl bromide type of soil disinfectants and specific carbamate or organophosphate nematicides. Both systems have advantages and disadvantages but it is out of the purpose this presentation the comparison of the two groups. 

What it is important in our case is the gradual phasing out to most of the countries, up to 2004, the use of Methyl Bromide for the disinfection of the soil, in response to international decisions for the protection of the environment. Following to this decision the question that could be raised is what are the alternatives offered from the elimination of Methyl Bromide. 

From the existing proposals it seems that no one single product or method of protection can offer the level of efficacy and the spectrum of control provided by the M. Bromide and consequently there will be necessary to use combined methods and products for the control of soil pathogens. Under these conditions we believe that the specific nematicides and particularly cadusafos will be able to play an important role in the control of nematodes and soil insects.

Cadusafos is an organophosphorous - nematicide soil insecticide discovered, developed and marketed by FMC Corporation USA. This compound is known with the commercial name RUGBY and it is available in the market in  liquid form as RUGBY 100 ME/EW containing 100 grai/lt. and in granular form as RUGBY 10 G containing 100 grai/kg. In the efforts for the improvement of the quality of the product and the protection of the user during the application, FMC developed a microcapsulated formulation (RUGBY 200 CS) containing 200 grai/lt. This formulation is under development and it is expected to be registered in many countries including those of southern Europe in the near future.

In Greece, RUGBY 10 G and 100 ME/EW is registered for use on Potatoes and Tobacco for the control of Nematodes and Soil insects. In the following table we list registrations to a few other countries and uses. We wish to note also at this point that in this presentation we include information gained from different countries and the presented data do not reflect exclusively our Greek market and experience.

------------------------------------------------------------------------------------------------------------------------------------

This subject with the same title was presented in forms of transparencies at the 3rd International conference for the alternatives to Methyl Bromide held in Heraklion Crete, from 6-9 of  December 1999.

COUNTRIES
CROPS 

France


Bananas 

Spain


Bananas, Potatoes, Tobacco, Tomatoes (grown in the open and in the greenhouse)

Israel    


Bananas, Vegetables, (Tomatoes, peppers cantaloup etc. 

grown in open and in the greenhouse) Spice and Ornamental plants. 

Cyprus 
Citrus, Bananas, Potatoes Vegetables (Tomatoes, Eggplants, Peppers, Squash, Cucumber, Cantaloup and Watermelon grown in the open and in the greenhouse.) 

Rep. of South Africa
Citrus, Bananas and other tropical fruits, Potatoes and Tobacco.

Rugby can be used also on fruit trees (Bananas, Citrus, Peaches, Olives, Vines) vegetables, potatoes, ornamental and spice plants. 

SPECTRUM OF ACTIVITY: Cadusafos has a broad spectrum of activity. It controls all nematodes and particularly the most dangerous genera widespread in our region Meloidogyne and Globodera. Studies on the eggs of Globodera demonstrated that this nematicide has ovicidal activity. The activity of cadusafos is extended to different genera of soil insects like Agrotis, Agriotes, Melolontha and Gryllotalpa. The efficacy against wire worm is so high that in some potatoes growing areas RUGBY it is used exclusively against this pest. 

MODE OF ACTION: The activity of cadusafos is by contact and through ingestion when the nematode pierce the external cell layers of the root which are exposed to the soil.

SOIL MOVEMENT: In contrast to many other nematicides RUGBY is not washed out very fast in most soil types of medium or heavy texture. In these soil types the product has a period of biological activity around 4-5 months while on sandy soils the activity period lasts 2-2.5 months in average and it is recommended split application: half of the dose at the establishment of the crop and half  about two months later. We always recommend to apply RUGBY with the set of the crop.

SYSTEMIC ACTIVITY: One of the most important properties of cadusafos is that in many plants it does not move systemically from the roots to the upper part. This is a disadvantage as soil applications do not control aerial crop parts. The great advantage however of this property is the residues aspect for edible parts and potatoes tubers for the consumer.  Due to this property RUGBY can be used near or during harvest, if necessary. For instance we can mention that the Pre Harvest Interval (PHI) for two representative crops Bananas and Tomatoes is three days. 

METHOD OF APPLICATION:  For the appropriate way of application and the possibility of facilitating its use in relation to different cultural practices, RUGBY is available in the market in liquid (100 EW/ME) and granular form  (10 G). 

Application of RUGBY 100 ME/EW on annual crops.

a)  The product is applied on the whole soil surface at the dose of 40-50 l/Ha  mixed with about 200 l of water and it is incorporated either mechanically, at a depth of 25-30 cm, or with irrigation with small sprinklers. In the case of mechanical incorporation seeding or transplanting can follow immediately while in the case of irrigation a few days should pass until the soil is suitable for planting.

b)  The application can be made with the drip irrigation system which is the most wide spread. With this technique after the planting or the transplanting it is made the first irrigation, follows the application of cadusafos with maximum quantity of water for the uniform distribution of the nematicide in the soil and regular irrigations are continued as necessary.

Applications of RUGBY 10 G on annual crops 

The RUBGY 10 G granules are uniformly distributed on the soil surface at the dose of 40-50 kg/Ha and incorporated at the depth of 25-30 cm where the root system will be developed. It is then recommended an irrigation to diffuse the active material in the soil space between the granules. Planting or transplanting follows 4-5 days later, or as soon as the soil permit these operations. After that, irrigations and other cultural practices continue regularly. It should be emphasized at this point that for maximum efficacy and protection of the roots RUGBY must be applied at the establishment of the crop when the root system is young and sensitive to nematode and soil insect attacks. The application also should not be made on thirsty or under stress plants.

In medium or heavy soils RUGBY should be used once at the beginning of the crop cycle, while on sandy soils split application with the half rate at the beginning and half rate about 2.0- 2.5 months later provides better protection. 

Briefly we can also mention that on perennial crops like Bananas, Citrus and other Fruit trees RUGBY should be used twice per year and for both the liquid and the granular formulation we should use irrigation for incorporation as mechanical operation is not recommended to avoid damage of the root system.

TOXICITY: In the table below (Table 2) are given the LD 50 Oral and Dermal values for the three RUGBY formulations.

FORMULATION    
LD50 Oral Mg/Kg 
LD 50 Dermal Mg/Kg 

RUGBY  10 G

M: 679   F: 391

M: 155   F: 143

RUGBY 100 ME/EW
COMBINED: 371

COMBINED: 970 

RUGBY 200 CS

M: >2000 F:1079
COMBINED: >2000

It can be seen that both oral and dermal toxicity of the RUGBY CS is lower than the other two commercial formulations. In Inhalation studies the microcapsulated formulation did not cause deaths at a concentration higher than 3.87 mg per l of air for the duration of 4 hours. The same was observed with the granular formulation at the maximum achievable concentration while the 100 ME/EW was more toxic. Though there are differences in inhalation toxicities between the formulations special care should be taken when they are applied.

DEGRADATION Cadusafos is degraded principally by micro-organisms and it is not accumulated to pollute the soil and the underground water when it is used at the recommended rates and the method of application. 

SUMMURISING we can recall the principal properties presented above.

Cadusafos is an organophoshate nematicide - soil insecticide

It is active against larvae of nematodes and soil insects and possesses ovicidal activity against the genus Globodera.

Controls a wide range of nematodes and particularly the most dangerous Meloidogyne and Globodera as well as important soil insects like Agrotis, Agriotes, Melolontha and Gryllotalpa.

The biological activity last 4-5 months in typical agricultural soils 

It is not systemic and it has short PHI 

The microencapsulated formulation has moderate toxicity. All formulations should be applied with care. 

Through the microbial degradation it is not accumulated and it does not pollute the environment

No Phytotoxicity is observed when it is applied at recommended rates and methods of application. 

In conclusion of this presentation we feel obliged to underline that:

The use of Pesticides is often necessary for the protection of the agricultural production.

Pesticides are toxic and we must apply them with the necessary care and protection following the label instructions. 

We should protect from pesticides children, animals and the environment in general. 

