Chapter - 5

WEEDS OF HORTICULTURAL
CROPS AND THEIR MANAGEMENT

OBJECTIVES

After reading this chapter, students will be able to:
e Recall harmful effects of weeds
e  Classify herbicides on the basis of their mode of action and life cycle

e Elaborate methods of weed control in horticultural crops

INTRODUCTION

When you visit any vegetable garden, fruit or vegetable or ornamental plants
nursery or a fruit orchard, you might have observed that few plants are growing in
such places other than main crop. Such -
odd plants can be found growing in Points to remember
between the interspaces of tress, on | ® Weeds are unwanted plants growing
bunds or in a vegetable garden or a fruit in a vegetable field, nursery or afruit

orchard.
plant nursery. These plants are of no
economic importance to a grower | ® Weeds cause enormous losses to
main crop by competing for water
because they compete for several .
.. . _ and nutrition.
amenities such as water, nutrition with
main crop and may also harvour several
insect-pest and pathogens, resulting in
reduction in the yield of main crop. Such
unwanted plants, growing out of place are called as ‘weeds’. In this chapter, you will
read about weeds, their classification, herbicides used for control of weeds and
several other methods of weed control in horticultural crops.

e Weed can be controlled by differ-
ent means but use of weedcides is
the best possible method.

What is a Weed?

Any plant growing out of its proper place or where it is not wanted/ desired is
called as a weed or weeds are the plants out of place in cultivated fields, lawns or
orchards etc.




Disadvantages of weeds

e Weeds reduce the economic yield by competing for water, nutrition, light,
space and air with main crop.

e Weeds create difficulty while carrying out cultural practices like hoeing,
irrigation and harvesting in the field.

e The weeds are very competitive in nature and are better adapted to the
areas, where they grow. For example, dib grass (Typha latifolia) and motha
(Cyprus rotundus) are capable of suppressing the growth of horticultural
plants in early years of planting. Some climbers as weeds like chhibber
(Cucumis trigonus) spread on the canopy of fruit plants and check the light
penetration completely in the fruit plants. Most of the newly planted fruit
plants get killed due to the over powering of Karari (Convolvulus arvensis)
and chhibber (Cucumis trigonus) climbers.

e Some weeds due to their rhizomes in soil like baru grass (Sorghum
halepense) and knots of motha (Cyprus rotundus) resist their eradication.
Weeds like Itsit (Trianthema portulacasirumi) and chulai (Amaranthus
viridis) have very high rate of seed production.

e Several weeds act as alternate hosts to many serious pests and diseases.
They may harvour insects-pests and act as secondary hosts for spread of
several diseases. For example, Cynodon dactylon (doob grass) and Cyprus
rotundus (Motha) are alternate hosts of grass hopper. Similarly, 'wild senji'
and 'maina’ are hosts of aphids. Parthenium hysterophorus (congress grass)
acts as alternate host for mealy bugs, which attack mango, guava, pear and
many other horticultural plants.

e Some weeds are injurious to animal and human health. For example,
Parthenium and Datura seeds are poisonous in nature and may cause allergy
to human beings.

Classification of weeds

On the basis of life cycle, weeds can be grouped as
annual, biennial and perennial.

A. Annual Weeds

Weeds, which complete their life cycle in one
season and reproduce mainly through seeds. These
can further be divided into two groups i.e., Kharif
and Rabi weeds.

Wild carrot




(1) Kharif Annuals : These weeds generally emerge in monsoon, i.e., from June to
October e.g., Cyprus rotundus (Motha/Deela) and Trianthema postulacastrum
(Itsit).

(i) Rabi Annuals : Rabi weeds start
growing at the end of October and
set seeds before summers (April-
May). For example, Chenopodium
album (Bathu), Amaranthus viridis
(Chulai) and Medicago denticulata
(Maina).

B. Biennial Weeds iy

Sorghum helpense
These weeds take two seasons to

complete their life cycle. In the first
season, vegetative growth is completed
and in the second season, flowering and
seeding take place. These weeds are
found in abundant in the orchards. For
example, Daucus carota (wild carrot) -
and Launea nudicaulis (wild cabbage) Wild senii Parthenium
(Table 1 and 2).

C. Perennial Weeds

Such weeds grow for two or more years in orchards or on their boundries, paths
and along roads sides. These weeds propagate through stolons, root cuttings, suckers,
rhizomes or seeds. For example, Sorghum helpense, Cyprus rotundus, Convolvulus
arvensis and Parthenium hysterophorus (Table 1 and 2).

Table 1. Important weeds of horticultural crops in India

Common name Botanical name Common name Botanical name

Wild senji Melilotus parviflora Wild palak Rumex dentatus

Maina Medicago denticulaia | Chibber (climber) | Cucumis irigonus

Pitpapra Fumaria paroiflora Amarbel Cuscuta sp.

Bathu Chenopodium album Gutputna Xanthium sirumarium

Karund Chenopodium morale | Kahi Saccharum
spontaneum




Common name

Botanical name

Common name

Botanical name

Karari Convolvulus aroensis | Bhang Cannabis sativa
Itsitl chupati Trianthema Khabbal grass Cynodon dactylon
portulacastrum
Dodhak Euphorbia hirta Baru grass- Sorghum halepense
Chulai Amaranthus virdis Motha Cyperus rotundus
Bhakhra Tribulus terristris Parthenium or Parthenium
hyterophorus
Puthkanda Achyranthus aspera Lantana Lantana camara
Dib (Dab) Typha latijoiia Jangli gobhi Launea nudicaulis

Bhoorni aonla.

Phyllanthus niguri

Jangli gajjar

Daucus carota

Kana Saccharum munja Khat yay Portulaca sp.
Dhatoora Datura stramonium Peepal Ficus religiosa
Tahli Dalbergia sissoo Toot Morus sp.
Table 2: Some predominant weeds of fruit crops
Fruits Monocot weeds Dicot weeds
Mango Cynodon dactylon, Cyperus rotundus Bidens pilosa, Tridax procumbens,
Phyllanthus maderaspatensis
Banana Cyperus rotundus, Cynodon dactylon, Mimosa pudica
Digitaria marginata
Pineapple Cyperus rotundus, Cynodon dactylon, Portulaca oleracea, Mollugo
Digitaria marginata pentaphylla
Grape Cyperus rotundus, Cynodon dactylon, Oxalis corniculata, Polygonum sp.,
Digitaria marginata, Eleusine indica, Euphorbia geniculata, Amaranthus
Setaria glauca viridis, Portuluca oleracea
Papaya Cynodon dactyion, Chloris barbata, Parthenium hysterophorus,
Digitaria marginata Lagasca mollis, Euphorbia
geniculata, Phyllanthus niruri
Citrus Cynodon dactylon, Cyperus spp., Amaranthus caturus, Bidens pilosa,
Digitaria marginata, Eleusine indica, Lagasca mollis, Euphorbia spp.
Setaria spp., Imperata cylindrica




Fruits Monocot weeds Dicot weeds

Sapota Setaria glauca, Digitaria marginata, Bidens pilosa, Blumea spp., Oxalis
Androprogon spp corniculata

Guava Cynodon dactylon, Cyperus rotundus Bidens pilosa

Litchi Cynodon dactylon, Cyperus spp. Lagasca mollis, Ageratum spp.

Apple Cynodon dactylon, Cyperus rotundus Rosa rubignosa, Berberis sp., Oxalis

latifolia, Elymus repens

Strawberry, Cyperus compressue, Digitaria Oxalis sp.

Raspberry, ciliaris, Eleusine indica, Heteropogon

Blue berry contortus

Pomegranate, Aristida adscencionis L., Cymbpogon Argemone mexicana, Celosia

Custard caesius, Commelina nudiflora argentea, Rosa moschata Ipomoea sp.
Apple, Aonla, Zizyphus sp, Mimosa pudica,

Amaranthus caturus, Convolvulus
arvensis, Parthenium hysterophorus

Methods of Weed Control

Weeds of the horticultural crops can be controlled by by (i) Chemicals and (ii)
Non-chemical methods. Non-chemical method includes (a) biological, (b) mechanical
and (c) cultural techniques.

1. Preventive Methods

The best method is to prevent the entry of new weed and weed seeds in the
cultivable area. While sowing seeds of annuals or any vegetables or while purchasing
nursery plants, ensure that none of the planting material contains any seed or plant
of any kind of weed. No weed plant should come along the earth balls of fruit plant
sapling. It has been observed that new weeds come along with the seeds of
vegetables, annuals or earth balls of fruit sapling at the time of planting. Similarly,
weeds growing in the garden, nursery or in orchard should not be allowed to
flower and set seeds. Do not use farm yard manure, which may contain weeds
seeds. Clean the machinery/tractor while using it in an orchard so that weeds
seeds do not enter in the orchard. Keep water channels, paths, roads and boundaries
of beds clear of weeds. This will prevent the infestation of weeds in the nursery,
gardens or orchards.




2. Eradication

Complete elimination of weeds plants, plant parts and seeds from the vicinity
of a nursery, field or orchard and its vicinity, shall help in the eradication of weeds.
However, it is not possible to eradicate all the weeds from any area. However, one
may attempt/try and achieve some result in doing so.

3. Control

For weed control, some practices, such as, chemicals or non-chemical are used,
which may reduce the weed population to the lowest level. The weed control
method may comprise of physical, mechanical and chemical means.

In general, complete eradication of weeds is a difficult and costly proposition.
To get weeds under control to a level, which does not adversely affect the health of
fruit plants, a combination of methods may be adopted. Some of the measures are
as follows:

A. Mechanical Methods

This involves hand pulling, hoeing, tillage, mowing and smothering of weeds
with non-living mulches. This is a very effective method of weed control from
nurseries, fields and orchards. No injury is caused to the foliage of main plants.
Hand pulling involved uprooting of weed manually or hoeing with khurpi or
spade. The basins of the tree can be covered with black polythene (plastic
film) after hoeing, which will prevent photosynthesis in the sprouting weeds
and check further growth and reproduction of weeds. Simultaneously, polythene
film shall check the loss of moisture from plant basins and shall help in moisture
conservation as well.

B. Biological Methods

Some insects as natural enemies, disease organisms, parasite plants and selective
grazing by livestock come under this method of weed control. Insects and disease
organisms have been the most successful natural enemies of weeds. The principles
involved in selection of biotic agent are:

e Biotic agent should be host specific. The agent should not attack any plant
species other than those for which it is released.

e Introduction and multiplication of bioagent should be easy.

Bioagent should be easily available.




Bioagent should be from an area that is climatically similar to the area
where it is to be released.

Bioagents should be of different feeding habits (plant parts) so that a weed
is completely killed. This will also avoid competition between two more
agent released for the same food/crop.

Bioagent should not be host specific.

It should be active against a wide range of weeds.

C. Chemical Methods

Only those chemicals are used for which the standing crop has a high degree of
resistance or tolerance. Several types of chemicals may be used on the basis of their
effect on weeds and crops as discussed below.

a.

Contact herbicides: These chemicals kill the plant tissues with which they
come into contact, but do not move in the plant to any extent. Such
herbicides are either (a) selective or (b) non-selective. Aselective herbicide
kills certain weed species with little or no injury to other plant species. A
nonselective weedicide kills all the weeds covered by spraying e.g.,
chlorates, dinitrophenol and pentachlorophenol.

Translocated herbicides: These herbicides are usually applied to the leaves
or stem of the plant and sometimes to the roots. Such herbicides are
absorbed by the plant and then distributed to all plant parts where they
accumulate. These herbicides may either be selective ( e.g., 2,4,D; 2,4,5-
T; MCPA) or non- selective (e.g., sodium arsenate).

Soil applied or residual herbicides: Such herbicides when present in the
soil check the growth of plants. These are applied to soil and are primarily
effective against germinating seeds, seedlings. Examples of such herbicides
are CIPC, TCA tec.

Time of application of herbicides

The time of application may largely determine the effectiveness of herbicides in
various crops as under:

Pre-planting : Any herbicide treatment given before the crop is planted or
sown is known as pre-planting treatment. Eptam is normally incorporated
into the soil before sowing of crops.




iil. Pre-emergence : Any herbicide treatment made prior to emergence of
a specific crop or weed is known as pre-emergence treatment. For
example, simazine may be applied before the germination of the crop
and weeds.

ili. Post-emergence : Any application of herbicide made after emergence of
crop is known as post-emergence treatment.

Formulation and classification of herbicides

Most herbicides are usually commercial formulations that contain the herbicides
and can be (i) dissolved, emulsified or suspended in a liquid carrier, or (ii) distributed
dry by a spreader or by hand, and (iii) injected into soil for vaporization and
fumigation. Herbicides belong to the following major groups:

A. Phenoxyacetic acids

2,4-D; 2,4, 5-T and MCPA are most important selective herbicides used to
control broad-leaved weeds in horticultural crops. The toxic symptoms of this
group are visible within a few hours of application as bending and twisting of
shoots, dropping of leaves and yellowing. Phenoxy compounds are formulated as
under:

a. Amine salts : Amine salts of 2,4-D are commonly used as liquids. These are
highly soluble in water and have a power of penetration more than sodium
salt but less than ester.

b. Ester formulations : These are also available as liquids, when properly
formulated and mixed with water, esters from emulsion; these appear
milky and are not clear. Ester formulations of 2, 4-D have a tremendous
knock down effect if sprayed post-emergently.

c. Phenoxypropionic acids : The most important herbicide of this group is
Silvex or Fenoprop 2-(2, 4, 5-tricplophenoxy) propionic acid, which is
more effective than 2,4,5- T. It is used for the control of woody bushes and
certain aquatic weeds of horticultural crops.

d. Phenoxybutyric acids : MCPB, 4-(2 methy-4-chlorophenoxy) butyric acid
and 2, 4-DB, 4 (2, 4-dichloro-phenoxy) butyric acid belonging to this group
have shown promise for the post-emergence control of broad-leaved weeds
of horticultural crops.




e. Phenoxyethyl (X) : Sesone (2, 4, dichlorophenoxyethyl hydrogen sulphate)
is formulated as the sodium salt and is a white crystalline powder that is
soluble in water. When applied to moist soil, Sesone is converted into a
herbicide with properties similar to 2, 4-D. It is effective as pre-emergence
herbicide.

f. Phenylacetic acids : 2, 3, 6-TBA (2, 3, 6-trichlorobenzoic acid) and Amiben
(3, amino-2, 5-dichlorobenzoic 'acid) are some examples of this group,
which are used as pre-emergence application for control of deep rooted
noxious perennial weed as Convolvulus in the field of tomatoes, and sweet
potato. Its action is similar to 2, 4-D but it is much more persistent in the
soil than phenoxyacetic acid.

g. Sodium salts : The sodium salt of 2, 4-D is only four per cent water soluble
and hence is less likely to penetrate through either cuticle or stomatas of
the plants.

h. Halogenated aliphatic acids : These are more toxic to grasses than broad
leaved weeds. TCA (Trichloroacetic acid) and Dalapon (2, 2-
dichloropropionic acid) are examples of this group, which are applied to
the soil and the foliage depending upon their solubility in water. These are
generally used in uncropped lands for the control of deep rooted weeds
like kans, baru and doob in the orchards.

B. Amids

CDAA or Randox and and MH (maleic hydrazide) are important chemicals of this
group.

Dalapon : This herbicide is similar to TCA in properties. It has proved less erratic and
more effective than TCA when applied as a foliage-spray for the control of most of
the annual grasses. It is much more effective on doob, baru and other perennial
grasses.

Trichloroacetate : The sodium salt of TCA is widely used. It has shown varying
degrees of effectiveness in controlling doob, baru and other annual and perennial
grasses. Best results are obtained when it is applied in combination with tillage and
cultural practices.

C. Substituted urea
Substituted ureas are listed below:

Cotoran : It is a selective herbicide with a long residual action, lasting over 2-5
months and specially recommended for the control of weeds in perennial plants.




Diuron : It has been used successfully in horticultural plants @ 0.5-5.0 kg/ha. It is also
being effectively used as soil sterilant and is preferred over monuron in areas of high
rainfall or on light sandy soils.

Fenuron : It is widely used as a soil treatment to kill woody plants.

Monuron : It is used both as soil sterilant and for selective annual weed control in
resistant crops. For selective weed control purpose, the rate varies from 0.5-5:0 kg/
ha as pre-emergence and as soil sterilent, the rate varies from 5-10 kg/ha.

Tenoron : It is a selective pre-emergence herbicide for the control of annual broad-
leaved weeds, annual grasses under moist soil conditions. It is recommended for use
in carrots, beans, peas, onion, garlic, tomatoes, chillies and fruit orchards of
mango,citrus, apple etc.

D. Carbamates

These are effective through soil medium, are highly volatile and are therefore
incorporated immediately after application. These are grouped as below:

CDEC : It has shown promise for the pre-emergence control of certain weeds in
vegetable crops. It is more effective on grasses than on broad-leaved weeds.

Eptam: It has been successfully used as a pre-sowing herbicide for control of grassy
weeds as they germinate.

Active chemical content in herbicides

The containers for all commercial herbicides have label expressing the amount of
active chemical contained in the particular product either in percentage of active
ingredient (a.i.) or acid equivalent (a.e.).

Calculation for herbicide doses

All recommendations of herbicide treatments are made on the basis of active
ingredient (a.i.) or acid equivalent (a.e.). The following formula may be used to
calculate the quantity of a commercial product required to give a specific dose of
the active ingredient.

Dose of a.i. required x 100
Weight of commercial material required = -------===-==mmmmmmmmm oo
% a.i. in commercial product

For example, if a herbicide with 50% active ingredient (a.i.) has to be applied @ of
1.0 kg a.i./ha then 1 x 100/50 = 2 kg of the commercial product will be required.




Precautions for safe use of herbicides

Avoid spray drift of herbicides to other plants as it may cause injury.

Sprayer used for herbicides should not be used for any other kind of spray
on crop or ornamental plant.

It is necessary to clean the sprayer with warm water every time after use.
Do not store herbicides near seed, feed, fungicide, or insecticides.

Spray should be done as per recommendations in respect to stage of crop
and weed growth only.

Avoid inhaling herbicides at any instance.
Wash your hands thoroughly with soap and water.
Put mask on your nose and cover your mouth with mask during spray.

Keep the herbicides away from children and pets.

Weed Management in Horticultural Crops

Although, there is no clear cut recommendation for the use of herbicides on the
basis of the response of horticultural plants because there is a long list of horticultural
plants, their weeds and recommended herbicides. However, horticultural plants have
been classed into six categories depending on their response to herbicides. Among
the monocotyledonous plants there are three classes :

(N

(i1)

(iii)

Annual crops (e.g., Flowering annuals.): For control of weeds, use of
chlorophenoxy, substituted ureas, triazines and benzoic is recommended.
Although, it is very difficult to give some clear cut recommendation.

Tree-like perennials (palms, banana, bamboo): Herbicides like triazines,
chlorophenoxys, paraquat may be used to kill the weed in these crops
without harming them. Bamboos and palms coming under this group are
susceptible to amitrole, aliphatic acids.

Herbaceous perennial (e,g., pineapple, asparagus, ornamental and
edible bulbs). The herbicides, which can be used in these crops to kill
the weeds without injuring the crops are chlorophenoxy, substituted
ureas, triazines. The perennial grasses like Johnson grass, canary grass,
Agropyron etc., are susceptible to amitrole, and chlorinated aliphatic
acids.




a

Among the dicotyledonous plants again three classes have been suggested on the
basis of their response to herbicides :

(i) Herbaceous annuals (tomatoes, potatoes, cucurbits, cole crops, bulbs
etc.): The weeds in these crops can be controlled by using carbamates,
phenols, substituted ureas etc. The weeds put under this category viz.
pigweed, knotweed, nightshades, mustards, borages, mallows, fennel etc.,
are susceptible to chlorophenoxys, benzoic acids and picloram.

(i) Herbaceous perennials (e.g., mint, alfalfa, and strawberries): Weeds of
these crops can be controlled by using substituted ureas, triazines,
carbamates, phenols. Weeds like bindweed, thistles (Cirsium sp.),
knapweeds, perennial nightshades, lettuce are susceptible to
chloropheroxys, benzoic acid, picloram. The weeds like gorse, poison-
ivy, honeysuckle, blackberry, dogbane, brainbles are also susceptible to
chlorophenoxys, picloram besides those listed earlier.

(iif) Woody perennials (e.g., fruit trees, forest trees, rubber, tea, coffee,
fruiting and ornamental shrubs). Herbicides, which may be used with
safety are triazines, substituted ureas, phenols, amitrole (avoid foliage).

Use 2, 4-D, simazine, diuron, amitrole, paraquat and dalapon for controlling
weeds round plantation tree crop like rubber, tea, coffee, cocoa etc. The trees may
be killed with 2, 4, 5-T or arsenic. For berries and grapes triazines, substituted
ureas, and dinitrosas are safe herbicides for the control of weeds in their orchards.
Plants are usually resistant when dormant or after fruit harvest be the best time for
herbicide application for bushy fruits, which have shallow root system. Avoid the
time when the plants are in bloom, fruit formation stage or in active vegetative
growth. Chemicals should be used around the base of trees where cultivation is
undesirable. Citrus trees are very susceptible to dalapon but resistant to diuron. QOils
fortified with DNBP (4, 6-dinitro-O- butyl phenol) may be used in citrus orchard.
Strawberries may be treated with sesone and simazine as pre-emergence treatments
and with 2, 4-D as dormant sprays.

Perennial weeds in apple orchards can be controlled by growth regulators but
the chemicals must not reach the tree foliage. Blossoming period should be avoided
in this treatment. Dalapon can be effective against weeds in well established pear
and apple orchards. It is not safe for plums and cherries. Low rates of simazine (1-3
kg/ha of active ingredient) may be used to control annual weeds in established
plantings of bush and cane fruits through the summer to clean ground in the spring.
Soil should be moist to have full effect of simazine but it must be kept off the fruit




plants as much as possible. Simazine is not harmful to maize and may be used to

control all types of annual weeds in maize fields. Use of dalapon is done only when
the trees are dormant. Glyphosate is useful against perennial weeds, and can be
effectively used in citrus, and grape orchards. Currant bushes may tolerate 10 kg/ha,
gooseberries and raspberries tolerate much less (only 1 kg/ha).

ACTIVITIES/EXERCISES

1. Visit a fruit plant nursery and make a list of odd plants (weeds) and find out
the local names of the weeds.

2. Go to a horticulture department of an Agricultural university or an ICAR
research institute, visit the fruit orchard and make a list of weeds, their
names and control measures used for the control of weeds.

3. Go to a market and make a list of herbicides specially used for the control
of weeds in horticultural crops.

CHECK YOUR PROGRES

1. What are weeds? Write disadvantages of weeds in horticultural crops.

2. Classify weeds on the basis of their life cycle.

3.  What is a herbicide? Classify herbicides on the basis of their modes of action.

4.  Write short note on weed management in horticultural crops by weedicides.

5. What care will you take while using bioagents for controlling weeds?

WRITE TRUE (T) OR FALSE (F) FOR THE FOLLOWING STATEMENTS

All weeds grown in crops are harmful.

Parthenium is also called as congress weed.

2,4-D is used for killing narrow-leaved weeds.

Weedicides can be used during flowering period of the main crop.

All recommendations of herbicide treatments are made on the basis of
active ingredient (a.i.) only.

Cyprus rotundus is the commonest weed of fruit orchards.

Spray drifts of herbicides may cause injury to plant on which they fall.
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