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’Unit 15
Terminologies and Definitions of Pesticide

 Learning Objectives
* Understand words related to pesticides.

* Know how different types of pesticides work.

o Identify different pesticide formulations, learn the benefits and the uses
of each type.

¢ Know about the function of adjuvants.

Pest

A pest is any harmful, noxious, or problem organism that causes an unwanted
effect. Pests include: fungi, bacteria, viruses, weeds, insects, mites, Todents and birds.
Wildlife (e.g. raccoons, wolves, deer) can sometimes be named as pests. If left unman-

aged, pests may impact human health or cost money.
Pesticide

A pesticide is designed to kill, control, repel, attract, or manage pests. Any product
that claims to do any of these things is a pesticide under the Pest Control Product Act

and Regulations. Pesticides include chemicals that regulate plant growth, defoliants, or
plant desiccants.

Contact Pesticides

Contact pesticides control pests when they come in direct contact with the pest.
Weeds are killed when enough of their surface area is covered with a contact herbicide.

Insects are controlled when sprayed directly, or when insects travel across treated sur-

faces.
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Systemic Pesticides

Systemic pesticides control pests when applied to one area of a plant or animal.
The pesticide eventually moves throughout the entire plant or animal. A systemic herbi-
cide absorbed through a plant’s roots moves throughout the whole plant and kills it.
Systemic insecticides enter plants through the roots or plant surfaces. They move
throughout the plant and kill insects that feed on plant juices. A systemic insecticide ap-
plied to the skin of an animal (e.g. beef, cow) will control internal parasites and pests

when it moves throughout the animal’s body.
Classification of Pesticides

There are many pesticides available. They can be grouped in a number of ways.
The most common groupings are based on:

Target pests

The way they work (mode of action or route of entry)

Chemical family

The most common way to group pesticides is by the pest(s) they are registered to
control. Common pesticide types and the groups of pests they are designed to control
are given in Table 1-1.

Table 1-1 List of pesticide type with target pest

Pesticide Type Target Pest
Acaricide spiders, mites and ticks
Algicide algae
Avicide birds
Bactericide bacteria
Fungicide fungi

Growth regulator

plants and insects

Herbicide plants (mostly weeds)
Insecticide insects
Miticide mites

Molluscicide

snails and slugs

Nematicide nematodes
Piscicide fish
Rodenticide rodents

Pesticides can be grouped by the way in which they work to control target pests

(mode of action or route of entry). Two main modes of action are contact and systemic

(Table 1-2).
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Public health uses of pesticides

Pesticides used in the control of pests of public health significance. They include
disease vector control pesticides, household pesticide products and professional pest

control pesticides (used by pest control operators in homes and public areas).
Formulant

A formulant is an inert (non-active) substance added by the manufacturer to the ac-
tive ingredient. This allows it to be stored, handled, or applied. A formulant can be lig-
uid or solid.

Table 1-2 List of pesticides grouped by mode of action or route of entry

Group Mode of Action
Aticsctasin Pesticides that have a particular odor or scent that attracts insects to a trap for identification
ractants
or control
Fungicides that can kill a pest once the pest has infected a plant, but before the pest becomes
Eradicants well established. Eradicants provide better pest control than protectants, because they have an
element of post-infection control
S Pesticides that work in the gaseous form and control pests when the pests breathe in gases, or
Fumigants

the gases are absorbed into their bodies through another manner

Pesticides that, once taken in by the pest, act like a pest’s own hormones, disrupting normal
Growth regulators

development, causing it to die before it can become fully developed

Fungicides that prevent disease infection by creating a barrier between the pest and the plant

Protectants ) : . .
preventing the disease from becoming established -
Repellents Pesticides that produce an odor, repelling the pest from the treated area or plants
Stomach ingestion Pesticides that poison the pest once they are eaten
Contact Contact pesticides control pests when they come in direct contact with the pest
Svstemi Systemic pesticides, when applied to one area of a plant or animal, are transported throughout
stemic , i s ; ;
¥ the plant or animal. They kill all pests that feed on or in that plant or animal
.
Formulation

A formulation is one or more active ingredients combined with formulants to make
an effective product. The pesticide manufacturer develops the formulation to make it
safe, convenient, and effective. A formulation is one or more active ingredients

combined with one or more formulants (inerts or non-active materials).
Active Ingredient
The active ingredient is the part of the formulation that gives the desired or toxic

effect. A pesticide can have more than one active ingredient.
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Formulation Types

Pesticides can be liquids, solids, or gases. Liquid formulations include:
Emulsifiable concentrates; Flowables; Microcapsulated suspensions; Solutions. Solid
formulations include: Dusts; Baits; Granules; Tablets; Pellets; Dry flowable powders;

Soluble granules; Wettable powders; Soluble powders.

Special Formulations

Pesticide manufacturers produce special formulations to meet the needs of specific
applicators. These include fumigants and soluble packages.

Fumigants are available as gases, liquids, and solids. Carbon dioxide and ethylene
oxide are compressed gases used as fumigants. Liquid fumigants become gases when
applied. Solid fumigants come as dust, pellets, or tablets that release gases when
exposed to moist air.

Pre-weighed amounts of wettable or soluble powder can be packaged in water-sol-
uble plastic bags. When bags are placed in spray tank water, they dissolve and release
their contents. These formulations reduce hazards around mixing and loading; there is

no need to measure and no leftover product.

Carrier

A carrier is mixed with an active ingredient to make the pesticide: Safer to handle;
Easier to apply; Better suited for storage. Carriers include water, oil, solvents, or clay.

Some pesticides do not need a carrier.

Adjuvant

The manufacturer can add an adjuvant to the formulation. An adjuvant can also be
added to the spray tank by the applicator. Adjuvants change application traits to make
products: Safer; More effective; Easier to handle; Easier to apply.

Adjuvants increase the effectiveness of a pesticide by changing a physical or
chemical trait. These broaden the conditions under which a pesticide can be used
(Table 1-3).

Technical Material (TC)

Technical-grade materials and technical concentrates; also known as technical-

grade active ingredient.
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Table 1-3  Adjuvants

Type Activity
Penetrants Allow the pesticides to get through the outer layer of a treated surface
Spreaders Allow the pesticides to form a uniform coating over the treated surface
Stickers Allow the pesticide to remain on the treated surface
Surfactants Improve the spreading, dispensing, or wetting properties of a pesticide
Wetting Agents Allow wettable powders, and dry flowables to mix with water and better stick to

target surfaces
Antifoaming Agents Reduce foaming of spray mixtures that require vigorous agitation

- Increase the solubility of pesticides in water or slow the chemical breakdown of some pes-
Buffering Agents ;2 ; ;
ticides by lowering the pH of alkaline water

Drift Retardants or Increase the droplet size of the spray material, reducing particle drift
Thickeners

Emulsifiers Allow oil-based pesticides to mix with water

Invert Emulsifiers Allow water-based pesticides to mix with oil-based carriers

Naming Pesticides

A pesticide can be identified by product name, common name, or chemical name.
Understanding the use of these can reduce confusion when seeking information on a
pesticide.

The product name is the registered trade name or trademark chosen by the manu-
facturer. The product name is clearly displayed on the principal panel of the label.

The common name is the name of the active ingredient in the product. It appears in
lower case letters, often next to the word “Guarantee” on the principal panel of the la-
bel. The same active ingredient may be present in a number of products. Active ingredi-
ents are not always limited to one manufacturer. For example, the active ingredient
glyphosate is made by a number of companies.

The chemical name refers to the complex chemical structure of the active ingredi-
ent. These are used mostly by chemists. The chemical name does not always appear in

full on the label. It is found in the Material Safety Data Sheet for the product.

Pesticide Registration

The process whereby the responsible national government or regional authority ap-
proves the sale and use of a pesticide following the evaluation of scientific data aimed
at demonstrating that the product is effective for its intended purposes and does not
pose an unacceptable risk to human or animal health or the environment under the con-

ditions of use in the country or region.
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Risk

The probability and severity of an adverse health or environmental effect occur as
a function of a hazard and the likelihood and the extent of exposure to a pesticide.

Hazard

The inherent properties of a substance, agent or situation have the potential to
cause undesirable consequences (e.g. properties that can cause adverse effects or damage
to health, the environment or property).

Maximum Residue Limit (MRL)

The maximum concentration of a residue is legally permitted or recognized as ac-

ceptable in or on a food or agricultural commodity or animal feedstuff.

Good Laboratory Practice (GLP)

A quality system concerned with the organizational process and the conditions un-
der which non-clinical health and environmental safety studies are planned, performed,
monitored, recorded, archived and reported.

pesticide [ 'pestisaid | »n. F M, 24

acaricide [o'keerisaid ] . [RZ5] A5

algicide ['eld3isaid | n. K#EH|, FAWH, BRlEHEMZ

avicide [ 'eevisaid | n. RES, (K] 2EH

bactericide [ baek'torisaid]  n. [25] R @A, R4 R

fungicide [ 'fan(d)zisaid | ». REEH . REF

plant/insect growth regulator & 4/E A4 K 38 45 #)

herbicide [ '"ha:tbisaid | ». [ 25] fRE

insecticide [ m'sektisaid | 7. 2% H1

miticide [ 'mutisaid ] n. [ 25 ] Rz

molluscicide [ ma'laskisaid] ». #EFH PR KH, KIEH (% T molluscacide)
nematicide [ 'nemoatisaid ] . [4 2] K& dm K (% T nematocide)

piscicide [ 'pisosard | n. KL (ARAE—E KB AR AR KR ) ; A
rodenticide [ rov'dentisaid ] . [4€25] KEH, R di#

glyphosate [ 'ghifosert ] n. [f25] & H B

defoliant [ di:'fevliont | ».[&Z5] %t #), Bt #)
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desiccant [ 'desik(e)nt] adj. EMBH, M »n. [BIF] THF

attractant [o'trekt(@)nt | »n. BAES A k. [R] 51FEN; adj. A %5
J1 /]

eradicant [1'reedikent ] . (A ¥ i B2 ] HRER F 7157 . R

fumigant [ fjurmigent | n. B, H2E T #

protectant [ prov'tektont] n. fE45. &

repellent [ri'pel(@)nt] ». ##EF, By R, BjKA, HF I adj. HFH, B

K

contact pesticide filt 5% 1 & 24

systemic pesticide NP4 2y

formulant [ 'formjolont | . %5

formulation [ formju'ler/n] =z, FI&, f948, WL, A1k, @IEBKRA

active ingredient 3 14 & 43

emulsifiable concentrate i

microcapsulated suspension i % & % 5l

dust [dast] #n. Bril, KA, BB, 24, o i, SEKE

bait [beit] n. 18, HiH; v, 51FE, e FORGEE, P v PIEKE

granule [ 'greenjul ] n. UKL, 0K

tablet [ 'teeblit] n. K. Z5H . BFW; v JABBLE, B8/ R B0 B

pellet [ 'pelit] =n. U], /NBR: wr. feeeor il B AR

dry flowable powder T & | '

soluble granules AT ¥ 1t 4 7 A

wettable powder 7] {2 P #5 7)

soluble powder 7] 17 M #3 7

penetrant [ 'penutr(®)nt | n. BEF; adj. BEN

spreader [ 'spredo(r)| n. AL, BOAAE., HESFH, BN

sticker [ 'stiko | n. BEESH, MERE, SKUSH . WRIREAWRAON; or. G- W EAREAN

surfactant [ sa'feektont | n. RHETEYER: adj. 305 M

wetting agent i i I

antifoaming agent 4 1 7

buffering agent %% i)

drift retardant  [Jjj ¥ £% 51

thickener [ 'Otkono’] . [Hh7Al ] BEFH ) . e 454l

emulsifier [ 1'malsifae] n. FLAEFI, 47

invert emulsifier A %L 4k )

adjuvant ['eed3uvent] n. [25] BiFl. 525, B G adj. BIH

soluble package ] 7 1 fu 2k 4%
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A
7=

carrier [ 'keerio ] n. [fb¥] Bk, B%E, WHEE., §
mode of action {EHBLEE . 1 H L

~

1. Pest Control Product Act and Regulations: A 4= ¥ B5 il 7= fhik & .

2. Maximum Residue Limit (MRL): f5c K5k B BR &L, EARZ IR ™0, i,
el A B e 0 ARV AR B IR R . RIS IER AR I (GAP) TR mE, W] Rk
YA R R EEE . B PR b e 5 RO f v e 24 i K vk B BR &t 17
HREFERBRANGEHAARBIFLRER, 64X EHBRESEWMIETE,
xof R I 8 AR 24 7R B O A AU 1 TT B MR B AR B AT AT MY . FEE A 4 PR
e H RVFBEAR (ADD S atEZ 5 fh (AR . B B0 5k B il g vp (B
(STMR) Flfwe i 5k B &t (HR) . 2E 47 B 2 B A PPl CA2 436 < 300 A 4 30 16 £ 55 A OF
fli) . HEFFRZ R KRR,

3. Good Laboratory Practice (GLP): R LEEME, LR ELLRIFR M
TR SRR, MEE . C R B R S — R YA 0 R S, W R R
= TAEM BT i, S BB, 2y, sl fedldh . S E AT
B A PR VE A SE 58 1 i Y R .

4. Technical material (TC): [f124, 7 & of # th 15 5 49 4 Bl 7 B 2% BT 48 19
B, AT A AT WL Ak Wy B R AE T IS A, AL BEET AT A D i AR E A

 Exercises |
| Answer the following questions according to the text,
1. What is the definition of pesticide?
2. How many groups can pesticides be classified into? What are they?
3. Please list the formulation types of pesticides.
4. How to name the pesticides?
5. What are the different types of adjuvants?
I Translate the following English phrases into Chinese.

emulsifiable concentrate contact pesticide systemic pesticide
mode of action plant/insect growth regulator soluble granules
wettable powder soluble powder microcapsulated suspension

active ingredient
II Reading Material
What Are Pesticides?

Pesticides are natural or synthetic agents that are used to kill unwanted plant or an-
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imal pests. While the term pesticide is now often associated with synthetic chemical
compounds, it was not until relatively recently that synthetic pesticides came into use.
Naturally occurring compounds or natural extracts have been used as pesticides since
ancient times. The earliest pesticides were most likely salt, sulfurous rock, and extracts
of tobacco, red pepper, and the like. It is rumored that the Napoleonic army used
crushed chrysanthemums to control lice, with limited effectiveness. Petroleum oils,
heavy metals, and arsenic were used liberally to control unwanted pests and weeds until
the 1940s, when they were largely replaced for many uses by organic synthetic pesti-
cides, the most famous of which is DDT.

Because the broad term pesticide encompasses a diverse collection of substances,
an explanation of pesticide taxonomy and nomenclature is warranted. Pesticides can be
classified either by target pest or by chemical identity. Classification by target pest is
perhaps the most familiar. For example, insecticides are pesticides that target insects,
and herbicides target plants. There are many more examples (acaricides target ticks,
nematocides target nematodes, etc.). DEET, is also directed against insects and ticks, but
it is unique in that it is considered a repellent rather than an insecticide. Pesticides can
also be organized by their chemical class. A pesticide class is a group of pesticidal com-
pounds that share a common chemistry. For example, all pesticides in the class organo-
phosphate (OP) are derivatives of phosphoric acid, and all pesticides in the class or-
ganochlorine are composed of carbon, hydrogen, and chlorine.

When discussing a pesticide, it is possible to refer to the pesticidal compound itself
or to the pesticide product or formulation. The compound itself is also known as the ac-
tive ingredient—the chemical responsible for killing the target pest. The formulation is
the manner in which the active ingredient is delivered. Typical formulations include lig-
uids, dusts, wettable powders, and emulsifiable concentrates. The pesticide formulation
includes the active ingredient as well as other ingredients. These other ingredients may
be inert, such as talcum powder, or they can act to enhance the pesticidal properties of
the active ingredient.

For example, some pesticide formulations include a synergist that enhances the
toxic activity of the active ingredient. Other ingredients in many pesticide formulations
are solvents. When considering the potential health effects of pesticides, it is important
to consider the toxicity of the active ingredient as well as the other ingredients in the
formulation. This is often a daunting task. Clinical reports of pesticide poisoning
provide clues about the toxicity of the pesticide formulation or product, while controlled
experiments involving laboratory animals may include the formulation or just the active

ingredient alone.
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