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Schematic diagram of the shapes and sizes of certain plant pathogens in relation
to a planct cell.
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Insects

Mites

Molluscs

Pest

Nematodes

Birds & Animals

Humans

Weeds




Caused By:

Fungi

Bacteria

Rickettsia like Bacteria

Plant
Diseases

Mycoplasmas

Protozoa

Viruses & Viroids

Parasitic Higher Plants




Infectious Plant Diseases
Fungi

Bacteria

Mycoplasmas

protoza

Viruses & Viroids

Parasitic Higher plants
Nematodes

Non infectious or Physiological Disorders
Temperature

Moisture

Lack of Oxygen

Pollution

Nutrient Deficiencies / Toxicisities

Soil & water PH

phytotoxcisity (Pesticides)

Improper Agricultural Practices ({P AVONROD
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Nutritional
Deficiencies

Mineral Toxicities

Soil PH
Soil Acidity / Soil Alkalinity

Toxicity of Pesticides

Disorders

Temperature
Too High / Too Low

Soil Moisture
Too Much / Too Little

Light
Too Much / Too Little

Lack of Oxygen

Air Pollution

Improper Agricultural
Practices, etc.

Physiological Malfunctions due to
any or more than one of the above,
eg. Edema, Rosettering, etc.




From there we can narrow it down further

Some Examples:

Consult Confirm Identification
Insects > References > Consult Expert
& Keys, etc. (2nd Opinion)
Aphids Myzus persicae

Green Peach Aphid

. Consult Confirm Identification
Fungi *| References > Consult Expert
& Keys, etc. (2nd Opinion)

Powdery Mildew

\

Erisyphe cichoracearum
Powdery Mildew
of Cucurbits
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Disorder

Observation

Research, Consultation and

eg. Physiological Malfunction
Oedema
(Sometimes referred to as Edema)
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Spring Tails
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Entomopathogenic fungi (House fly)
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Lace wing




Lace Wing




Shore fly

SHORE FLY LIFE CYCLE




Onrder Diptera, Family Sciaridae F U N G U S G N ATS
PRNTSNERIA S e IR i e

Fungus
gnat
life
cycle

FUNGUS GNAT LIFE CYCLE
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Coffee Leaf Spot
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Botrytis sp.
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« Powdery mildew Oidium spp.
F v |
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Damping off
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Phytophtora spp.
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Entry and Colonization of the Host

Wounds Natural openings ) Direct penetration
Abscission scars | TMV Stomata Rust fungi Cuticle Powdery mildews
Lateral roots | PSTVd Pseudomonas Epidermis Downy mildews
Abrasions Agrobacterium Lenticels ] Erwinia carotovora Vulnerable sites,| Botrytis
Vector bites Soft rot fungi e.g. stigma Claviceps

Glands, hydathodes, | Xanthomonas

nectaries Erwinia amvlovora

Some entry routes for plant pathogens. TMV,
tobacco mosaic virus; PSTVd, potato spindle tuber viroid.
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Superficial Germ tube
Spore  mycelium Spore  Subcuhcular mycelium

[ Y oy G 0 G B “a
J A 1 A

Direct Direct with gppressorium (A),
. p

penetration penetration peg (PP),and

intracellular mycelium (1M}

Direct, interceliular mycelium with housterio

Guttation
water

Penetration
through
natural
openings

Fenetration
through
wounds

Through wounds Through noturcl cracks between Fungus kills ond macerates cells
main and lateral roots achead of s advance

Methods of penetration and invasion by fungi
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Hypha from germinating spore
entering stoma of leal

Stoma

Guard cell

Spore-bearing hyphae
emerging from stoma

Spores produced singly

DIAGRAMMATIC SECTION OF LEAF
ATTACKED BY PARASITIC FUNCUS
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Schematic representation of the structure and composition of the cuticle and cell
wall of foliar epidermal cells. [Adapted from Goodman, Kirdly, and Zaitlin (1967).
“The Biochemistry and Physiology of Infectious Plant Disease.” Van Nostrand,
Princeton, New Jersey.]
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How does follar nutrient uptake work?
Cooms -sacion Peough & leel

Vorma
When it is swollen — after it has been wetted by a spray solution, for
example - the cuticle, the cuter layer of the leal, expands. The nutrient
ions can then peraetrate the cuticle between the cutin layers and wax
platelets, 10 reach the place where photosynthess takes place via a pro-
cess equivalent to nutrent uptake through the roots.
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movement through
the leaf profile.
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Diagrammatic representation of the outer layers of an berbaceous plant
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Stages in the Development of Plant Disease
Inoculation

Penetration

infection/Invasion

Growth & Reproduction

Dissemination
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Haustorial mother cell _ _Collar

‘Sheath

Lobed haustorium |

Host cell

M Spccialized parasitic structures, known as

haustoria, formed by the powdery mildew fungus, Erysiphe
graminis.

Diagrammatic interpretation showing the fungal hypha on

the leaf surface and a haustorium within the epidermal cell.
(After Bracker 1968.)
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KKK

Formation of sheath around hypha penetrating a cell wall. CW = cell wall; H =
hypha; A = appressorium; AH = advancing hypha still enclosed in sheath; HC =
hypha in cytoplasm; S = sheath.
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How soil pH affects availability of plant nutrients
Effects of soil reaction on availability to plants of soil
nutrients (after Truog). The width of the bar determines
the relative availability of each element with a change in
soil reaction

5.0 6.0 7.0 8.0 9.0

strongly medium slightly slightly strongly extremely
acid acid acid alkaline alkaline alkaline

T T i

| ; Phosphorus

Potassium

Copper and Zinc

Molybdenum

| L | | | 1 | l | | |
Source: National Plant Food Institute, USA '
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Trace elements: Boron (B)-
Nutrient elements the plant needs :
in small quantities. Cobait (Co)*

Copper (Cu)*

Iron (Fe)*

Manganese (Mn)+

Molybdenum (Mo)-




Antagonism

The phenomenon whereby the effect of one nutrient ion reduces the
effect of another is called antagoni: 1. (The opposite is “synergism®). This
mostly happens at the uptake stage when the plant absorbs certain ele-
ments by the same mechanism and one element supplants another.
Antagonism can, however, also occur in plant metabolism, in the plant
itself. The extent of this antagonistic effect can depend on the amounts of
the various elements involved.

For example:

@ alarge amount of K can reduce the absorption of Mg, and of Ca also
to a lesser extent

@ alarge amount of Ca can reduce the absorption of Mg and K

@ a large amount of Mg can reduce the absorption of K, and of Ca also
to alesser extent. :

Antagonistic relationships

Manganese (Mn)

Potassium (K) Calcium (Ca)

Phosphorus

Magnesium
. (P

(Mg)

Boron ‘(B)
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~essential nutrients.”

“A crop’s yield is restricted by the lack of one single element
even though there may be sufficient quantities of all other

J. von Liebig
N
p | Mo
’ . Mn
K Fe,
Max. yield
potential




Nutrient deficiency causes yield depression

yield 2

nutrient content in the plant

[l acute deficiency latent deficiency adequate supply |

Acute deficiency: :
Deficiency symptoms clearly visible and typical. Consequence: poor
growth and greatly reduced yields.

Latent deficiency:
Deficiency symptoms concealed, not visible. Reduced growth not appa-
rent but lower yields.
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Host

Environment

Pathogen
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3 FACTORS NECESSARY FOR
DISEASE DEVELOPMENT

- — —— s

@ Susceptible host (the suscept)
@ Disease-producing agent
(the pathogen)

@ Environment favourable to

disease development



Pathogen

Susceptible
Host

No Disease

Environment
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PATHOGEN

ENDEMIC DISEASE

SN
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SUSCEPT

ENVIRONMENT

EPIDEMIC DISEASE



Pathogen Susceptible Environment
Host

No Disease

Endemic Disease  Epidemic Disease
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Endemic Disease

Epidemic Disease
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8 STEPS TO PEST CONTROL

1 Detection
2" |dentification

3" Biology and habits

4" Economic significance




8 STEPS TO PEST CONTROL (cont.)

5" Selection of methods

6" Application

7" Evaluation

8" Recording




The RIGHT Chemical
YL the RIGHT Place
=\, at the RIGHT Time

3%, SAAS
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* Droplets
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Schematic representation of the structure and composition of the cuticle and cell
wall of foliar epidermal cells. [Adapted from Goodman, Kirdly, and Zaitlin (1967).
“The Biochemistry and Physiology of Infectious Plant Disease.” Van Nostrand,
Princeton, New Jersey.]
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Oroplet size and Coverage

, O

N c & 5880

o © VER
A = herosol, Fogoing, Atomisation Yariation of dronlet sizes and
8 = Mistblowing coverage with a qiven spray

C = Spraying voluzz.

Dr.K/be
T-0578

HOEChSt I Droplet size of different application systems
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Coverage of different droplet
sizes, using the same spray
volume
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Super Spreading
Silicone Surfactant



movement through
the leaf profile.
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Low
Risk
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INDUSTRIAL
HAND FLUID DISPENSING / SAMPLING SYRINGE

Made in South Africa
Patented

Apparatus for:

¢ Safely Extracting (Sampling)
e Measuring

¢ Transferring

¢ Dispensing Fluids

Permits Safe, Precise Measurement
Prevents Environmental Contamination

5ml - 600 mi

Chemical Resistant
Food Safe — FDA Compliant Materials

www.avonrod.co.za

E-mail: avonrod@mweb.co.za
Tel: +27 11 460 1901 Mobile: +27 82 891 8399

USES: ¢ Dispensing Hazardous Chemicals ¢ Food Processing
e Agriculture ® Printing and Automotive Industries e Laboratories

... Unlimited Uses

103



104



Direction of fall of Ground (1:80) M

Rain-water frem roof

Emergency fenice Evergreen Tree
F
T Shower [
! 1 \ L \d 4 %
K | \
M| Rl Bund Wall i Y
\ y s EMEED
RS TR i 7
\ I | I 250mm
Hazardous Substance | Parking for : {
| Storage Area | \\ Spray Rig \ ' Low Pressure Irrigation System ] :
ol : (Perforated Pipe) 8 Reed bed
P \ ' i e I { -
‘ [ W pump " { e
| \ / | ! f n ; -
Protective Clothing Covered Gulley ‘ Biobed fi 4 = ~ Outlet pipe
Fence i ] e A ;
i Storage (Perforated steel) Silt Trap . |
] | R S e NN piatid S ISR et 3 o o A Emergency,| — = = i i
(Serves as Trough for Flushing Spray Boom) Overflow "
| Bund Wall et | i J
f' Holding T ! i
L / R i Access Gate for
! Biomix l -
I 1 J e | | (Front-end-loader)
............................ sdices — ] !
T " Raised Bund Ridge E 4 g ;
% SN RE . ° Access Gate 2 S A . ! | ‘ i
\ Fence Heap of
Residential Buildings >50 M N Spent Bio

/

Bore-hole / Well >50 M Ecologically Sensitive Area >100 M

Offset Biobed System




Cross-section of Biobed

Raised Ridge / Bund

250 mm

Irrigation Pipes

oo MM o i,

Lawn / Vegetation

inding Area Level

Compacted Earth

acted Earth Fine sand
Biomix Plastic Sheet 1,5 mm
Geotextile
1M

Geotextile

/ Drainage Pipes 100 mm @

angled at 30° - 55°

Drainage g
) Drainage
Stone Q

Compacted Earth

600 — 800 mm




Pesticide Application Record

Date : Time:
Area/ Crop / Variety:
Weather conditions before & after:

Reason for application
(Target pests):
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Pesticide Application Record

Pesticide used & formulation:

Dosage used:

(AMOUNT OF CHEMICAL / MIXTURE USED / AREA)

Methods of application:

(SPRAY / DRENCH / FOG / DUST ETC)

Stage & condition of crop:
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Pesticide Application Record

Person responsible & spray team:

Effectiveness of treatment:

(OBSERVATIONS POST-APPLICATION)

Notes & Comments:

(CONDITION OF EQUIPMENT / CHANGE OF FILTERS / NOZZLES ETC)

USE THE BACK OF THIS SHEET TO SHOW ALL CALCULATIONS
109



Hazardous Substance

Storage Area

Pesticide Application Record (Spray Book)
Inventory (List of Stock)

File for Material Safety Data Sheets (MSDS)
Almanac / Calendar / Year planner
Calculator

Scales

Measuring Cylinders

Tables of weights & measures
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Hazardous Substance
Storage Area

Work Surface

Wash basin & soap etc
Emergency shower and soap
Fire Extinguisher

Safety eye-wash bottle

Skin barrier cream

Sighage (posters and information on walls
/ poison emergency Tel number)

111



Hazardous Substance
Storage Area

Notice Board or Black Board

Spray Nozzle Cleaning Brush
(soft tooth brush)

Tools for changing nozzles / opening drums etc

Spare nozzles / filters / pump diagrams / fittings
/ hose / hose joiner

Secure racking / shelving / plastic pallets

Plank or broom-stick with nall
— for puncturing empty
“triple rinsed containers” 112



Hazardous Substance

Storage Area
Drum to contain absorbent material
— mopping skills

Area for storage. And list of redundant
chemical stock

Separate area for spray masks
& protective clothing

Bund wall at entrance to contain spills or
water in case of fire.

Drainage to “French drain”.
(Hard well drained area for filling spray rig.)

A source of good quality water
& spray mixtures
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Hazardous Substance
Storage Area

Building Must Be:

Secure and locked

Well ventilated. (Extractor Fan)
Adequate Lighting

Insulated from extreme temperatures
Well demarcated by signs

|solated from dwellings, animals
& public
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Protective Clothing

* Boots, Alternative overall or spray suiit,
Plastic apron, Gloves, safety spectacles

* Approved Spray mask & filters,
spray cap or hat
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movement through
the leaf profile.




117












121



