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Avermectin family has several members such as
avermectin, emamectin, ivermectin and doramectin.
Avermectin that Bla is the main activity compound
with no less than 90% comes from the extraction of
fermentation broth. Modifying Bla’structure leads to
the discovery of other compounds which have special
bioactivity. Emamectin and emamectin benizoate has
insecticidal activity as more than ten times as
avermectin. Ivermectin has low acute oral toxicity to
nontarget pests. Eprinomectin can be used to animals in
milk and lactation. Doramectin has high efficiency,
long-lasting activity, safety and low dosage, which
makes it the best medicine killing parasites such as
arthropods and worms on and in animal bodies.

Avermectins antibiotics have been one of the most
excellent bioinsecticides since 1980’ and important
insecticide in pesticide and medicine market due to
their high effect, safety, broad spectrum and special
action mechanism.

Avermectins activity compounds have some
properties related to their formulations as followings:(1)
high melt point, (155-157) C for avermectin and
(141-146) 'C for emamectin benizoate;(2) low solubility
in water, 7.8ug/L(21 "C) for avermectin, 24 mg/L (pH=7.0)
and 300 mg/L (pH=5.0) for emamectin benizoate and
10 mg/L for ivermectin;(3) easy to dissolve in organic
solvents;(4)stability |

temperature;(5)insecticidal rate in field is 0.1 ~0.5

in water and under normal

g.a.i./667m2;(6) easy to oxidize, especially sensitive to
ultraviolet light;(7) high toxicity to non-targets, such as
hydrobios, bees and silkworms and low toxicity to
birds. From those considerations, it’s good to make
avermectins avtivity components into solid formulation
and water-based formulations with 1%~2% content, and
emulsifiable concentrates (EC) should not be taken as
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the normal formulation.

1 Current problem of avermectins
pesticide formulations

EC
avermectins pesticides, and this situation must be

At present, is the main formulation of
changed because it contains large amount of organic
solvents that has great influence on environment and
food safety.

Generally, Yougao which contains 3%~9% abamectin
B1 substituting avermectins technical in formulations
makes the toxicity of formulations to nontargets
increase greatly, which goes against the extension and
use of avermectins pesticides.

2 Formulations suitable to avermectins
pesticides

More than 80 species pests including nematodes,
insects and mites have been reported to be killed by
avermectins insecticides. Different pests, crops and
application environment need respectively different
pesticide formulation to give the best control on the
targets. Several formulations can be developed according
to physicochemical properties of avermectins pesticides.
Their technical melt point are high compared to that of
pyrethroid pesticides and spinosad,etc, which makes
solid formulation the very adaptive one, while most of
pyrethroid pesticides technical have low melt point and
even are liquid.

They easily dissolve in all kinds of non-polar
solvents and are conveniently made into emulsifiable
concentrates of low concentration with high efficiency.
They are stable in water and could be developed into
water-based formulations more easily than pyrethroid
pesticides and spinosyn.



#ARAE B=t—% H#EAQ0YHI

Appropriate formulations developed can drop down
the toxicity of avermectins pesticides to nontargets and
increase their stability to UV light, which do a favor to
the extension and use. Avermectins have high toxicity
to hydrobios that LCsj of avermectin to trouts (96 h) is
3.6 pg/L, LCsp to blue-gill sunfishes (96 h) is 9.6ug/L,
LCsq by food intake to bee is 0.009 pg/L/bee and LCsq
by contact method to bee is 0.002 pg/L/bee, the LTsy on
leave is 4 h and the residual pesticide on leave after 4 h
has low toxicity to bee, high toxicity to silkworm that
the rest pesticide on mulberry leaves even 40 d later
after spraying has obvious contact action , but low
toxicity to birds. LDsg (48 h) of emamectin benizoate to
bee by contact is 0.009064pg /bee, the stomach toxicity
for bee LCso (48 h) is 1.024 mg/L, LCso (96 h) to
Brachydanio rerio is 0.2390 mg/L and LDs¢(96 h) to
silkworm is 0.011 09 mg/kg mulberry leaves which is at
extremely toxicity level. Avermectins pesticides can be
oxidized easily, especially sensitive to ultraviolet light.

3 Formulations can be developed for
avermectins pesticides

3.1 Solid formulations

There are wettable powder (WP), water dispersible
granule (WG),water dispersible tablet(WT),water
soluble granule(SG),granule(GR),large granule(GG),
fine granules(FG) and microcapsulated guanule
belonging to solid formulations.

Solid formulation is one of the most adaptive
formulations for avermectins pesticides with no
solvents used, little spray draft and no water source
pollution from lose in upland field application, low
toxicity t6 silkworms, bees and fishes. It is convenient
to add antioxidants, anti-uv light agents and wetting
agents to solid formulations and to make their re
preparations. All kinds of granules are mainly used to
control underground insects and nematodes.

3.2 Liquid formulations

Suspension concentration(SC), suspension emulsion(SE),
emulsifiable concentrates(EC), emulsion in water(EW),
micro-emulsion(ME) and microcapsule suspension(CS)
are main liquid formulations.

Suspension concentration should be put to the first

position to develop which has similar advantages with
solid formulations and is helpful to re preparation.
Either emulsion in water or suspension concentration
of avermectin can be made into re preparation of
suspension emulsion with other pesticides. Meanwhile,
avermectin technical can be developed into SC by a
step with other pesticide technical fitting the
requirements of SC. Micro-emulsion of avermectin can
be used in some special areas such as golf turf, certain
nematodes and animals fur, and is not reg:ommended to
vegetable and paddy land. Microcapsule suspension is
a developing trend of avermectins pesticides which can
decrease the toxicity to non-targets and sensitivity to
UV light. It also has great action on underground pests.
3.3 Formulations for seed-treatment

There are water dispersible powder for seed
treatment, flowable concentrate for seed coating and
capsule suspension for seed treatment.

4 Developing trend

4.1 Develop formulations based on technicals

System research and develbpment on the formulation
of avermectins technicals should be ongoing, and Yougao
should be out of those areas. Water-dispersible granule
and suspension concentration will be the main
formulations of avermectins pesticides, and WP. GR. CS
and FS will be developed greatly.

4.2 Develop formulations used in paddy land

Several technical difficulties must be overcome for
developing high efficiency and safe formulations used
in paddy field, which are

(1) decrease the photodegradation of avermectins
pesticides in the maximal degree; (2)lower the toxicity
of their formulations to hydrobios in the maximal
degree;(3) improve wettability, permeability and
spread ability of formulations greatly;(4)select the
suitable re preparation components through optimized
combination.

Photogegradation can be reduced by adding anti-uv
light agents such as titanium dioxide and zinc oxide
used successfully or anti-oxidants to formulations.

Yougao can not be used to make formulations and
spray adjuvants especially spreader and penetrate should
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be added into formulations which can decrease the.

toxicity of formulations to hydrobios. Avermectins
pesticides are remixed with other component having
low toxicity to fishes which is helpful to reduce the
toxicity of formulations to fishes.

SE. SC. CS. CS+SC. CS+EW and WGetc. can be
selected for paddy land using.

S Develop new application areas for
avermectins pesticides

The application areas will extend to underground
pests and nematodes from controlling insect pests and
mites which will be one of the main markets.
seed treatment,
microcapsule should be developed and used in this

Formulations for granule and
new area.

(1) Avermectins pesticide granules have been
marketed for controlling underground pests which
replaced high toxicity insecticides such as carbofuran.
But these formulations have very short persistent
period due to that avermectins technicals are easily
degraded in water and soil and adsorbed by soil.

Microcapsules have no those problems and will be .

used for many crops.

(2) Avermectins pesticides have special activity on
controlling plant nematodes especially for root-knot
nematodes and are good nematicides while fumigant
nematicides of bromomethane and metham-sodium
being in eviction have heavy pollution to environment
and non-fumigate nematicides of fenamiphos, aldicarb
and ethoprophos,etc being used now have extremely
toxicity. Formulations for this use are granules,
microgranules, microcapsules and liqﬁid formulations
with good penetration ability.

(3) Seed coating agents of avermectins pesticides are
good for controlling underground pests and nematodes
at the same time which is an important formulation
being worth researching and developing.

6 Research re preparations of avermectins
pesticides with new concepts

Re preparation can give avermectins pesticides
longer service life and broad controlling spectrum
except for high activity.

Today, Research of re preparations is not only
involved screening of components and efficiency but
also formulations which is very important for the
development of avermentins pesticides.
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