Weed Management

Using cover crops to smother weeds is another widely used cultural practice. Cover crops can
either be planted ahead of the vegetable crop, or they can be seeded at the same time the crop is
planted to form a living mulch under the crop as it develops. Grasses, or legumes such as soybeans
grown in narrow rows quickly form a complete cover, outcompeting weeds. See section 3.9.3.2 on
cover crops.

Relay cropping: this means sowing seeds for the next crop before the standing crop is harvested.
In Bangladesh for example, common relay crops are Aman rice and Khesari (pea grass). The
Khesari seeds are broadcast a week before the Aman harvest. This does not provide enough time
for weeds to grow.

Weeds, and especially annual weeds, should be prevented from producing seed. When this is
done at regularly, the “store” of weed seed populations in the soil will be reduced gradually
every year that the field is cultivated. If pulled weeds have gone to seeds, do not use them as
mulch because the seeds may be spread. Instead, put them on a compost pile away from the
field. If the compost is

prepared properly,

weed seeds are killed

during the heating

process of

composting. See

section 3.9.3.1 on Temperatures of 45-65°C Temperature rising in a free
compost. kill most pest organisms standing compost heap

Botanical weed control....!?

Grasses, such as sorghum-sudan grass, grown as cover crops to provide weed control, may also
have another effect. For example, when sorghum-sudangrass decomposes in the soil, a chemical is
released that suppresses weed germination. ©

Some vegetables may also be sensitive to these residues. ®

(Peet, www8).

9.5 How to control weeds

Once there are weeds in the field, and weed control is considered economically justified, there are many
ways to get rid of them. A number of options is listed below (Peet, www6; www8; www7; www9 and
www20).

9.5.1 Physical control

Handweeding is the oldest, simplest and most
direct way of controlling weeds. Weeding can be
done by hand or with some kind of hoe or other
tool which will cut off or uproot the weeds. Hoeing
is useful where there is a large area to clear of
annuals or when weeding is done around very small
plants. However, there is a risk of damaging the
roots of the crop and, in dry conditions, hoeing
breaks the surface layer of the soil and increases
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moisture loss. Weeding after rain or watering makes it easier to remove the weeds from the
ground. Perennial weeds can be eliminated by digging them out. This is hard work initially but
once itis done, it's done. Remove every piece of root from perennials with easily resprouting roots,
or they may form even more weeds than you started with!

Ploughing the field will bury some weeds and cut others. Prepare
seedbeds immediately before planting or sowing.

Mulching is an easy and very effective method of controlling weeds and
keeping the ground weed-free. See prevention section above and sections
3.9.3.4and 3.12.4.

Allowing pigs to spend some time in the field before preparing for planting is another option. Pigs
can dig out and eat weeds, especially perennial weed with root stocks.

9.5.2 Chemical control \

The use of herbicides (in some areas called weedicides) to control weeds is
increasing over the past years. Main reason for this is that labor costs (for manual
weeding) are increasing in many countries. However, compare costs for manual
weeding versus costs of applying a herbicide! It is not always cheaper to apply
herbicides.

Generally, there are two types of herbicides (according to their mode of action):

1. Contact herbicides: these kill plants on which they are sprayed. Contact
herbicides are generally most effective against broadleaf weeds and
seedlings of perennials. They will usually not kill established perennials.

2. Systemic herbicides: these are chemicals that are uptaken by the roots of plants and will move
within the plant to kill portions that were not sprayed. Systemic herbicides can be either sprayed
on the leaves or applied to the soil (e.g. as granules).

In addition, herbicides can be selective or nonselective.

1. Selective herbicides kill some plant species but do not damage others,
2. Nonselective herbicides will kill all plants, including tomato plants.

When considering chemical weed control, a few things are important to keep in mind:

Herbicides are unlikely to be used profitably to control weeds unless labor and cultivation
costs are high.

Herbicide performance is strongly related to environmental conditions, so not even the best herbicides
are equally effective from year to year. Herbicide performance depends upon the weather, soil
conditions, and accurate application.

Check details of each herbicide brand carefully: do they work selective? What weed species do
they control? What is the best time to apply them? What doses is recommended? How to apply
them? Etc., etc. Improper herbicide use may injure plants!

Some herbicides can be dangerous to animals and humans. For example 2,4-D and Glyphosate
(Round-up), commonly used herbicides, are both classified as damaging or irritating when in
contact with the human skin!

Herbicides are used to kill only weeds, however, some may be toxic £ to both natural enemies
and pest insects! In some cases insect populations increase, and in other cases they decrease or
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are not affected. The effects can be directly toxic, with herbicides applied during oviposition or
early larval development. They can also be indirect as with populations of the egg parasitoid
Trichogramma which were reduced after feeding on insects which had ingested the herbicide
alachlor. In other experiments, aphid and thrips populations increased after herbicide use. Green
peach aphids preferentially invade weed-free collard patches, probably because there were fewer
predators than in more weedy areas.

(Peet, www6).

Effects of herbicides on natural enemies: a study example
1.
2.

6.
Instead of leaves, a piece of cloth can be sprayed with pesticides.

Note : When handling pesticides wear protective clothing and wash with plenty of soap and water

Prepare hand sprayers with the herbicide to be tested.

Select a few plants in the field. Label plants with name of treatment and spray them with the
herbicide. Let leaves dry on the plant.

Pick one or several leaves from each labeled plant and place these in jars (use gloves!).
Collect predators, e.g. spiders or lady beetles from the field (use a small brush).

Place predators in the jars, close the lid and place a piece of tissue paper between the lid and
the jar to avoid condensation inside.
Check condition of predators after 8 and 24 hours.

afterwards.

Some herbicides are known to kill or severely limit the germination and growth of beneficial fungi
in the soil, for example Beauveria bassiana, a fungus that can kill pest insects.

Some herbicides are very persistent in the soil: they can stay in the soil for a long time. They may
even stay active in the soil until after harvest and may cause damage to the next crop.

Some herbicides can damage the crop, causing “burning” of leaves, when applied in the wrong
doses (usually too high doses) or at a wrong time of the day. For example, Glyphosate (Round-up)
may cause leaf burn when applied at high temperatures, in the middle of a sunny day. This
herbicide injury can be easily confused with disease symptoms.

Some herbicides are washed off during rain and loose their effectiveness.

The continued use of the same herbicide may lead to tolerance or resistance of weeds against
that herbicide. This means such a herbicide does not control those weeds anymore. This results
in a buildup of weeds, particularly perennials, which are difficult to control with herbicides. The
best way of preventing the buildup of weeds tolerant to herbicides is to regularly remove them by
hand and to use several brands of herbicides after each other (do not mix them!).

Generally, the best time to apply soil herbicides is when soil is moist. Do not apply herbicides on
dry soil (particularly the systemic herbicides) because they may become inactive before they can
kill the weeds. Not all herbicides should be applied on soil - some are to be applied on the weeds
directly. Check labels before applying.
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Mixing pesticides: herbicides and insecticides

Mixing herbicides with insecticides are of special concern because they
often result in injury to crop plants. Crop injury results because of chemical
reactions between the insecticide and the herbicide and the effects of those
chemicals on the crop. Symptoms of this injury can include stunting and
yellowing.

The severity of injury dependents on environmental conditions, the insecticide
used, and the method of insecticide application. It seems that rain during or
prior to the application of a mixture may increase the severity of injury.

When applying herbicides, it is recommended to spray infected spots only, not the whole field.
This will save on amount of pesticide and may save part of the beneficial population.

Dependence upon herbicides alone seldom provides the most economical weed control.
Good cultural and crop management practices are the backbone of any weed management program.
The most desirable weed management program is one that will control existing weeds economically
and prevent a buildup of weed seed or tubers, rhizomes, etc. in the soil. Such a program includes
integrated use of several crop management practices which may include any of the prevention practices
listed in 9.4.

9.5.3 Biological control

Weeds, just like insects and pathogens, have natural enemies! These include insects, fungi and
nematodes. Just like a tomato plant can be attacked by an insect, a weed plant can also be attacked.
Weeds are normal plants, but they are “weeds” because they grow where we do not want them.

There is a lot of research being done on biological control agents for weeds. For example, there are fungi
that live on certain weeds and can kill them in a short time. Applying a water solution containing spores
of those fungi may be a valuable alternative to chemical herbicides. For example, the fungus Colletotrichum
gloeosporioide has been effective in controlling northern jointvetch, a plant pest in rice and soybean
crops in the USA.

Insects can control weeds by feeding on seeds, flowers, leaves, stems, roots, or combinations of these,
or by transmitting plant pathogens, which will infect plants.

)

Other natural enemies of weeds include nematodes, and fish (for those weeds growing
in canals, fish ponds, etc.).

Although there are very interesting trial data on control of weeds with natural enemies,
practical field application under various conditions is still a problem. North American
introductions of weed-feeding natural enemies for example, have ranged from very
successful, with a 99% reduction of the pest species, to complete failures, with the
introduced species unable to become established in the new location. Weed-controlling
fungi need a certain amount of humidity and may not work during the dry season.

Therefore, to date, only very few biological weed control agents are commercially available
but this may change in the near future. (www18).

Related exercises from CABI Bioscience/FAO manual:

2-C.7. Mulching of plant beds: organic and inorganic mulches
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1 0 RODENT MANAGEMENT

SUMMARY
Rats can be an important pest of vegetables in areas where vegetables are
grown in rofation with rice, or in fields close to rice areas.
Community involvement is essential for rat control.
Rat control should be implemented continuously throughout the vegetable/
rice season.
Rat management includes prevention methods (reducing habitat and cover),
mechanical methods (direct killing in rat drives or traps), biological control
(enhancing predators, possibly application of pathogens), and chemical baiting
methods. All these methods should be used together. However, limit/restrict
the use of chemicals because of possible side-effects to other animals and

humans.
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Rats are a common problem in agriculture, especially in rice. In areas where vegetable are grown in
rotation with rice, or close to rice areas, rats can also migrate to vegetable plots and cause damage.

In recent years, rats have been an increasing problem for vegetable farmers, for example in Vietnam.

Several research institutes have been working on rat management more intensively in the last few years.
The reasons they give for an increase of rat populations is the intensification of agriculture (more crops
per year) combined with destruction of natural habitats for rats.

Many rat management programmes have been used to attempt to control rats such as rat drives, rat
trapping, rat tail campaigns and burrow destruction. However, long-term rat control requires sustained
interests and an understanding of the ways rats live. The focus of rat control must be on reducing yield
losses. Several control methods should be used together for effective rat control.

Community involvement is very important for control of rats. Proper motivation and information should be
supplied through various types of participation activities and media.

Community action is the key to rat management.

There are several species of rat. A very common species is the big field rat (Rattus argentiventer), and
the focus of this chapter is on this rat.

10.1 Ecology of the field rat

Almost everyone knows what a rat looks like, but it is the behavior of the rat which is important to know.
Rats are active mostly at night. The vision of a rat is not very good, and rats may not even be able to
distinguish colors. But the senses of hearing, touch, smell and taste are very good. Rats need food and
shelter to survive and reproduce. Understanding how they behave to find food and shelter helps in controlling
rats.

Food

Food is one factor which determines rat reproduction. Field rats can reproduce when they have enough
food from the different food groups: proteins, carbohydrates, minerals and vitamins. Reproduction is
reduced substantially if there is a lack of one of these food groups in the diet of the rats. Because rats are
eating food throughout the vegetable/rice season, the longer the crop season, the more rat litters are
produced. Rats often travel 200-800 m to find food.

Habitat

Rats usually live in burrows in the ground, especially in rice bunds. But as the rice matures most rats live
and move mostly in the open (rice) fields, often making
nests right in the rice plants. You can find nests of field
rats in the following places:

Straw piles, weedy bunds or the center of the fields
(if fields are dry)

Burrows: Most female rats dig burrows to live when

they are pregnant. Male rats rarely live in burrows. Some burrows are very simple like underground
trenches with one entrance. Some burrows are relatively complicated with many entrances and
exits. Exits are covered with a thin soil layer.
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Water

Water is a limiting factor for rat development. Rats reproduce much more in dry fields than in fields with
water. They do not reproduce when (rice) fields are flooded. During drought, there is a higher probability
of rat outbreaks than in years when there is much rain.

Rat movements

Rats will often travel the same route to the same feeding place each night. In some areas it is possible
to distinguish rat trails where the rats pass very often.

It is necessary to study rat movements for decision making on suitable rat management methods.
For example, in some areas with high rat populations farmers have experienced that rats are not
attracted by the trap crop, i.e., that the number of rats trapped is low. In this case, it would be helpful for
farmers to know that rats may travel to other places where there is more suitable food for their stage of
development.

10.2 Natural enemies of rats

There are many animals that are natural enemies of
rats. These include owls, cats, dogs, and many kinds
of snakes (e.g. pythons). It is important to limit
pesticide use which harm these natural enemies.
For example, the use of rodenticides which rats may
eat can consequently kill dogs that eat poisoned
rats.

10.3 Rat damage and rat population dynamics

Rat development depends on many factors like food, habitat, water, and natural enemies. Among these
factors, food is most important in determining rat population dynamics.

Itis important to observe fields regularly for rat damage, and use the observations in decision making on
what to do about rats. Rat populations can increase very rapidly. Besides the damage in the field, regular
observations can be done by farmer groups on the development of rat populations. When observations
are done on a regular base, they give farmer groups
information on the changes in the rat populations, even
if damage in the field is low. This can allow for timely
action against rats, before populations get so high that
damage in the field is occurring.

Rats reduce yields of plants by direct feeding on plant
parts. Methods to evaluate damage in rice fields have
been developed, for example by IRRI (International Rice
Research Institute, the Philippines). This is not
standardized for vegetable because of the large variety
in vegetable crop, and the fact that rats usually are not
a major pest in vegetables.

rat population growth in one year
(from Philippine Research Institute,
1993)
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10.4 Rat management methods
Prevention activities

The best protection of the crop for rat damage is through early season control of rats. If rat damage was
heavy in the previous season, rat control must begin at the beginning of the season and continue until
crop maturity. Individual protection of fields by using a combination of plastic fences, habitat management,
and baiting is possible, even if not all farmers in the area are cooperating in the rat control.

Before transplanting: Cut weeds along bunds and irrigation canals, looking for rat burrows which should
be destroyed. Fumigation guns which use burning straw and sulfur area available in some areas for killing
rats in their holes. If rat damage was very severe in the previous season, using an acute poison under the
advice of a technician in the field and village areas, or rat drives to kill rats directly during the seedbed
period will reduce populations significantly. However, initial investments must be followed by a sustained
programme.

After transplanting: A sustained baiting programme is the best way for farmer groups to control rats. For
sustained baiting, poisons which kill after several feedings are used. The rats must eat the poisoned bait
for rats to die. Unlike other methods, many dead rats will not be accumulated in a short time because
many rats will die inside the burrows. This may be a problem for some farmers who usually like to see the
results of the baiting quickly. It is possible to demonstrate the effects of these poisons on captured rats
and this may be necessary to convince farmers that these poisons are useful.

Community action: Group activities which emphasize participation and co-operation can be used to
begin a programme of working together to control rats. Individuals cannot control rats alone on areas
smaller than several hectares. Poster making by members of farmer groups are good activities to alert
other farmers to proper sustained baiting programmes and other methods to prevent the build-up of rat
populations.

Itis always better for groups to participate in rat control programmes.

In some areas, planting at the same time may be possible. Areas which are planted and harvested
together seem to have less rat damage than areas where rice (mainly rice because rats are usually
connected to rice areas) is always available. This is because rats can migrate from field to field in areas
with continuous planting and always find a good meal. In areas with simultaneous planting, the best
meals are available a short period during the year. In population growth terms, more food - more rats,
more continuous food - more continuous rats.

A number of other rat management methods are listed below.

10.4.1 Cultivation methods

Cropping pattern : Use of cropping pattern which limits food supply and habitat for rats. For
example, do not grow dry crops continuously. Do rotation cropping with rice.

Timing of the season: Synchronize planting. Seeds should be sown at the same time and harvested
at approximately the same time to limit continuous food supply and habitat of rats.

Field sanitation: Cut weeds on bunds regularly, clean out bushes, level off hillocks and remove and
destroy crop residues before the season and after harvest, to limit rat habitat.

Cultivation technique: Limit high and large bunds. Irrigating fields limits and narrows down rat
habitat which facilitates rat management.
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10.4.2 Mechanical methods

Traps: Make use of all kinds of existing traps, simple to complicated
ones, cheap, easy to find, effective in catching rats (live traps, snap
traps, etc.). Experience sharing and training should be conducted
on how to make traps, set up traps, prepare baits to increase effectivity
of traps as a management method.

Rat drives: Use dogs to hunt rats. Combine with burrow digging,
fogging and driving to catch rats. In Vietnam, for example, farmers rat trap

make plastic fences around fields, put the traps at the end, and make noise so the frightened rats
run into the traps.

Burrow digging. fogging and flooding: Mobilize many people as in a
campaign. Conduct burrow digging, fogging and flooding regularly
combined with other methods to achieve more effect. Itis necessary
to train and guide people in using these methods to protect the
irrigation system.

Plastic fences: Put plastic fences around the field bunds (about 50
- 100 cm high) to prevent rat damage. It is very easy to do but it
requires much investment for materials. baiting

Trap crop: Combine plastic fences and traps with early crop to catch rats. This method is effective
but costly and should have the participation of the community.

Torches and scoop nets: In general, rats have poor eyesight. At night, blinded by light from the
torch, they move badly. You can hit them to kill or use scoop nets to catch. This method is not
popular and can only be used by people with the necessary equipment and experience.

Sticky glue: Put the sticky glue along routes where rats often cross/pass. In the middle of the trap
put baits to attract rats. This method is effective when used in houses or in store houses.

10.4.3 Chemical method

Rats can taste food without putting the food in their mouth because their teeth stick out so far. Rats are
very suspicious of new places and foods. When using poisons which kill after one feeding (acute), it is
important to remember that rats will taste the food before regularly feeding. This is why acute poisoning
methods recommend putting out unpoisoned bait for 5 days before putting out poisoned baits. The rats
‘learn’ that good food is readily available at a particular place, and will visit for several days eating the bait.
By the time poisoned bait is placed, the rats already are happy to eat a lot. If poisoned bait is placed
directly in the bait holder, the rats will try a little bit of the food, get a sick stomach, recover, and never go
back to the bait again. It is the same as trying a new restaurant. If the food is good we visit again. If we
get sick from the food, we never go back..

Acute poisons: Zinc Phosphide (20%) can be used to kill rats. This method can kill rats fast and
is highly effective at first use. But it is very poisonous for people and warm-blooded animals.
Baits mixed with poisons should be changed regularly to increase effectivity.
Chronic poison (slow action): This poison often uses anti-coagulants such as
Klerat. Rats die slowly and they are less fed up with baits. Itis less poisonous
for people and warm-blooded animals compared to acute poisons.
Chemicals for fogging rat burrows/nests: Use sulfur (SO,) and calcium carbide
to fog the rat burrows/nests. Put sulfur or a piece of calcium carbide about
100 - 200 grams. Pour water and close the burrow by soil or clay. Calcium
carbide or sulfur gas will kill rats. This method can be applied only to loamy
soil with few cracks or in sandy soil. In the dry season it is less effective.
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Chemical methods are often used especially in rat campaigns or when rat populations are high because
at that time we should reduce rat populations in a short time. However, limit use of chemicals, especially
acute poisons, because they are harmful to people and animals!

10.4.4 Biological and botanical methods
Natural enemies of rats:

Encourage and help farmers raise cats. Limit use of rodenticides which causes death of natural
enemies like cats when they eat poisoned rats.

Disseminate information on problems brought about by hunting, killing and eating natural enemies
of rats such as cats, snakes, and owls.

Advocate for laws and decrees which favor the restoration and protection of natural enemies of
rats. For example against their selling and exportation.

Advocate for laws and decrees which support the implementation of management methods for
rats.

Micro-organisms:

Some micro-organisms can cause infectious disease that kill rats. Advantages and disadvantages are
summarized in the following list.

Advantages Disadvantages
* Kills rats on a large scale at the same time.  « Expensive.
* Mostly safe for humans, other animals and » Short shelf life/storage period (the time it keeps
the environment. its potency).
» Considerably reduces rat populations andits + Does not cause immediate death (rats die from
damage over long periods of time 4 - 14 days after eating) so farmers do not like
to use.

+ Useinthe field is very much affected by
weather conditions

Use of preparations with micro-organisms will be more successful if the following are considered:

Avoid using in weather conditions such as scorching sun or heavy rains.
Use at the same time on a large area.

Use recommended dosage of 3 - 5 kg/ha or higher, depending on rat density. Concentrate on
edges of large fields, hillocks/earth mounds, bushes, cemeteries, etc., where rats usually dig
burrows. If an under dose is used, the effectivity cannot be guaranteed.

Should not be used more than twice a year in one place.
Apply when food is not available in the field. Rats will eat more baits.

Botanicals

Following traditional experience, use seeds of pachyrrhizus, nux vomica for poisons. Care must be
taken when these are used because they are very poisonous for humans and animals.

(modified from: FAO - Vietnam National IPM Programme, Hanoi. Integrated Rat Management, 1998; and
FAO - Vietnam National IPM Programme, Hanoi. Integrated Rat Management, Ecological Guide, 1998).
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KEY TO SOME COMMON TOMATO
PROBLEMS

:I;f:tc :fa(:t Symptoms/findings Possible cause(s) sesc(:iin
Fruit Holes in fruit Tomato fruitworm (Heliothis armigera) 5.1
Fruit Fruit spots develop into brown to Root rot (Phytophthora sp.) 8.1.2
black leathery sunken areas, often Early blight (Alternaria solani) 8.21
with dark concentric rings.
Fruit Fruits have green or brown water- Root rot (Phytophthora sp.) 8.1.2
soaked spots Late blight (Phytophthora infestans) 8.2.2
Blossom-end rot 8.5.1
Fruit Fruits have dry, papery spots Sunscald 8.5.2
Leaf Holes in leaves Tomato fruitworm (Heliothis armigera) 5.1
Leaf Leaves turn yellow Whitefly (Bemisia tabaci) 5.2
Leaf White spots on and/or mines in Leafminer (Liriomyza sp.) 55
leaves
Leaf Leaves have black or brown, irregular | Pesticide burn -
shaped, spots or dead areas Sunburn 8.5.2
Root rot (Phytophthora sp.) 8.1.2
Late blight (Phytophthora infestans) 8.2.2
Early blight (Alternaria solani) 8.21
Verticillium/Fusarium wilt 8.3.2
Leaf Leaves are mottled with raised dark Tomato Mosaic Virus (TMV) 8.2.3
green areas
Leaf Crown leaves turn downward, Tomato Mosaic Virus (TMV) 8.2.3
become rough, crinkled Leaf curl virus (TYLCV) 8.24
Potassium deficiency 8.5.9
Herbicide injury (2,4-D) 8.2.3
Leaf Yellowing of leaves Verticillium/Fusarium wilt 8.3.2
Southern stem rot (Sclerotium rolfsii) 8.4.2
Nitrogen deficiency 8.5.7
Magnesium deficiency 8.5.10
Leaf Leaves have a purplish color Phosphorous deficiency 8.5.8
Roots Enlargements (galls) on roots Rootknot nematodes (Meloidogyne sp.) 8.1.3
Roots Roots are softened, rotting Southern stem rot (Sclerotium rolfsii) 8.4.2
Root rot (Phytophthora sp.) 8.1.2
Seedling Stems of seedlings in nursery or Cutworms (Agrotis sp.) 5.3
young plants in the field are cut Mole cricket -
through at soil level
Seedling Seedlings in nursery wilt and fall over | Damping-off (Pythium sp.) 8.1.1
from one day to the other
Seedling Dark spots develop on the Early blight (Alternaria solani) 8.21
cotyledons (seed leaves), stem and
true leaves
Stem Stems are hollow at soil level or just | Cutworms (Agrotis sp.) 53
below soil level
Stem At soil level, soft, water-soaked spots | Root rot (Phytophthora sp.) 8.1.2
occur, causing the plants to wilt and Sclerotinia stem rot (Sclerotinia sclerotiorum) | 8.4.1
die
Whole plant | Plants are defoliated Armyworm (Spodoptera sp.) 5.4
Whole plant | Plants are excessively branched Varietal characteristic -
Leaf curl virus (TYLCV) 8.24
Whole plant | Plant wilts Water shortage -
Whitefly (Bemisia tabaci) 5.2
Root rot (Phytophthora sp.) 8.1.2
Rootknot nematodes(Meloidogyne sp.) 8.1.3
Bacterial wilt (Ralstonia solanacearum) 8.3.1
Verticillium/Fusarium wilt 8.3.2
Sclerotinia stem rot (Sclerotinia sclerotiorum) | 8.4.1
Southern stem rot (Sclerotium rolfsii) 8.4.2
Whole plant | Starting with older branches, the Bacterial wilt (Ralstonia solanacearum) 8.3.1
whole plant wilts. Root development
on the main stem, hollow stems,
oozing, rotting and dark coloured
patches on stems.
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