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Vicia sativa

Sonchus oleraceus

Urtica urens

Rumex denrarus

Melilotus indica

Malva parvifiora

(o) s LAl AUaidi 5 304
A_1a

Ammi majus

Lathyrus hirsutus Al
Coronopius sp. ad) Al
Chenopoditm sp. e
Anagallis arvernsis (Ll e ) Cale
Cichorium endivia (i
Beta vulgaris g A
Emex spinosus el e i
Calendula arvensis Al e
Senecio glaucus a8
Brassica Kaber S
Capsella bursa-pastoris A s
Medicago polvmmorpha Jis
Cascura sp. Jogala
Orobanche crenata Jodll &l gl
Orobanche aegyption alalaball o glla
Orobarnche minor A ) & gl
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Lha g Ao il ()51 Apuall A,

Avena spp. i
Avena steriliy A. sativa, A, fatuo il i
Polypogen monspeliens B
Phalaris spp. o
Lolium temulentun Al
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Seed characters used in the identification: -

1 - ldentified shape according to Outline Shapes
(adapted from Felfoldi, p. 276

100000 C

|
linear oblong elliptic ovate ohovate oval spherical

2 - Size.. -(mm. cm.)
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3 — Texture: - Types of Surfaces of seeds
according to Murley (1951).

506 BOTANICAL LATIN

S T H
,:r';'_.-_:!:‘-,.";:.-"'_-'r ‘1\\1\‘;1111\“ %
G T =H’=‘i&”*! 4
’* :;_. P | ig)l X
o bt ilibi &

: --,-;:'/é:;’:'_}fd;}_é«. i
A T ?\w&)r

BRETFICUE ATE =
AREOL ATE AmEror ATEe A L AT DA LRV LA TE

T _,gﬂ,-%%;;

X

Pl
a?ﬁ%& N

Lo 2 = o IPESAE TN A T E

o o s o 2:) W@W @

o = L=

- = o {5
-] - = <
FOFEOLATE Rzr.rcf.ﬂ:.-trf-

FRE A TE

== = ==

PUNCTICULATE PUNCTATE GRAN LI AT E

C‘ﬂLLJ’CUIATE‘ ACLL . TE VERRSLUC A TE OCELLATE

Fig. 38 Types of Surlaces of Seeds

{Drawing by Margaret R, MHIEY' f‘gcs:n‘; Armrerican Afidland Naruralise,
H 1
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4 - Color: - Black, brown to dark brown, dark
reddish brown, light brown/straw colour, yellowish
brown, golden/orange, grayish white, red, purple,
greenish purple, mottled.

Arranging the seed herbarium: -

The arrange seed herbarium is placed it in the
alphabetical order. Families are arranged
alphabetically. Genera within the family are then
placed in alphabetical order. And then the species
within each genera arranged by the alphabetical
Strean (1966).
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4 — Color: - Black, brown to dark brown, dark
reddish brown, light brown/straw colour, yellowish
brown, golden/orange, grayish white, red, purple,
greenish purple, mottled.

Arranging the seed herbarium: -

The arrange seed herbarium is placed it in the
alphabetical order. Families are arranged
alphabetically. Genera within the family are then
placed in alphabetical order. And then the species
within each genera arranged by the alphabetical
Strean (1966).
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RESULTS AND DISCUSSION C e,

Agricuttural Resaa Eoninr

Seeds of 40 weed species belonged to 38 genera and 20
families were described botanically depends on size, |
shape, texture and colour of seeds. according to Long )
(1910), Murley (1951), Delorit (1970), Bischof (1978),
Stucky et al. (1981) Davis (1993) and Martin and Barkley
(2000) as follows: - .

1 - Amaranthaceae

- Amaranthus hybridus . - Seeds 1 x1 mm
size, spherical, smooth texture, black.

2- Asclepidaceae

size, shape have 3 angles, foveate in
texture, brown.
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3- Caryophyllaceae

- Spergularia marina . - Seeds 0.25x0.25
mm size, obovate shape, tuberculate in
texture, brownish.

' (o f

Y AR
F o B ap el i L
i i s et
¥ o]
P ] 5
4 3 s
] L [
o TR T il =
vl it e

- 4- Chenopodiaceae LA\J.AJS‘

- Befa vulgaris, sza befa . - Seeds 2x3 to
6x5 mm size, irregular woody shape,
woody in texture, brownish-greenish.

& _1..:. f
‘.-. g -

3y ,_:;5‘,_ - Chenopodium murale . - Seeds 1x1 mm size,
; & ' spherical shape, smocth in texture, greenish
T black - brown
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@ 9- Compositae (Asteraceae)

- Bidens pilosa 1 - Seeds 1m x10 m size,
shape needle with 4 spines, have long
spines Iin texture, dark brown to black.

g3 yall

i - Conyza dioscoridis : - Seeds 1m x0.5 m
Wl size, tube disc and long hair shape, hairy in
. texture, yellowish.

i o

- Cichorium pumifum ;- Seeds 3mm — 1
mm size, cone like shape, reticuate in
texture, yellow to brown.

- Xanthium stramarium : - Seeds Fruits-
elliptical shape, Spiny woody - fruit in
texture, brown.
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Compositae

laca
r to ovate shape, 0.25 — 0.5 mm diameter,
olor.

aca, (L.) Dryand. In Ait.
e 0.5 x 1.5 mm, ended with hairs, yellowish.

a, (L.)L. (= Eclipta alba,(L.) Hassk.)
m size, surface, oblong tuberculated, brown to
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6- Convolvulaceae

- [pomea | - Seeds 2-2.5x2-3 m size, obovate

shape, glebulate in texture, brownish black.
=1 A s

7- Cruciferae
- Capsella bursa- postoris (L) Medicus:
Seeds 1 x0.5 mm size, elliptical
shape smooth in texture, yellowish ,'

~_brown to Qrgans)

- Coronopus nitoticus . - Seeds 4 x 5 mm '-x{_,,_

size, two seeded capsule, seed remain within "
fruit shape, wrinkled In texture, yellowish

brown.

=

- Sinapis arvensis: - Seeds 2.5 mm size,
spherical shape, smooth in texture
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Cleomaceae
o2 siGynandropsis gynandra L.

2 mm dimension, spherical shape, tuberculate
olor.

maesyce, L.

te, 1 x 0.5 mm size, one end pointed, the surface
wn color.

rta
e

9Xx0.9-1mm size glossy brown, with 4 -5

eplus, L.
e

n dark, size 0.5 x 1 mm, tuberculatied surface.
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8. Cuscuataceae

- Cuscuta pediceffata: - Seeds 1.1 - 1.2
mm size, Ovate shape, smooth In texture,
yellow to brown.

9- Cyperaceae

- Cyperus difformis: - Seeds 0.2-0.5 mm
size, elliptical shape, few gland like around
the seed in texture, brownish- yellowish

m 10- Euphorbiaceae
% - Euphorbia Qgeniculata: - Seeds 0.5-
0.7mm in diameter, spherical with one

protrojan shape, pusticulate in texture,
black.

!up!or!;a !elfoscopfa L. - Seeds 1.5

x2 mm size, obovate shape, tuberculate in

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

11- Graminae (Poaceae)

_ . Avena fatua - Seeds 0.5 x 4 mm size, linear
o with 2 long spines shape, hairy in texture,
yellowish brown.

- Brachiaria reptans - Seeds 2 x1 mm size,
acute ovate shape, smooth in texture.

enchrus biflorus =C. barbatus - Seeds 2.5
X1.5 mm size, elliptical shape, smooth in texture,
brown.

Chioa colonum - Seeds 1 x2 mm size, .- '\
acute ovate shape, spiny hairs in texture, yellowish |
green. e

m crus -galli - Seeds 2x3 mm size,

eII|pt|o shape, smooth in texture, yellowish green.
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=]

- Lolium sp - Seeds 1.9x0.5 mm size, linnear
elliptic shape, spiny surface in texture,
ye leish.

- Panicum coloratum - Seeds 1.5 X 2.5 mm
size, elliptic shape, smocth in texture, black.

o O

- Phalaris minor - Seeds 0.5 x1.00 mm size, acute
—ovate shape, smooth in texture, yellow.
L) Lo
- Polypogon monspeliensis - Seeds 2 x 0.5 ¥
size, oblong terminal with long hair shape, hairy LR o
coat in texture, yellowish. :
BT %
- Setaria viridis - Seeds 1.5-2x2-25mm . § £
size, elliptic shape, tuberculate in texture, _'
greyish black. -l
O goad) Adipiia
- Sorghum virgatum - Seeds 2X3 mm size,
elliptic shape, smooth In texture, brown to
black.
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alis (L.) Scop. = Panicum sanguinale L.

— 1 mm, oblong-obovate, brown-yellow color.

ndrica, (L.)P. Beauv.

blong, brown color, 1.2 mm long.

aloides (Michx.) Scribn. = P. distichum

mm long, 2 — 2.5 mm wide, white, soft hairs.

pontanium

1.3x0.9 mm size, cup and long hair
texture, yellowish to brown.
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L0 | 12- Labiatae (Fabaceae)
# - Mentha microphily - Seeds less than 0.5
mm size, ovate shape, few pusticulate in

texture, brown.

% g 13- Leguminosae  “sid) Al
A ']
- Trifolum restpinatum:- Seeds 1.5x1 mm
size, oval shape, smooth in texture,
brown.

- Vicia monantha (Syrian vetch) - Seeds #D '@
2Xx1.5 mm size, flat-obovate shape, hard
smooth surface in texture, black. " /

- Vicia sativa - Seeds 2-3.5 mm diameter,
spherical shape, foveolate in texture, black.
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14- Malvaceae

- Hibiscus trionum (Fig. 14.1). Seeds 2-
2.9 Iong X2-2.5 width mm size, k|deny

CoErEPe Wusrcusie N TLER LR, Dreeris

black.
et
- Malva parvifiora | - Seeds 1.5-2x3 mm

size, spherical with one pore shape, woody 4
and hairy in texture, yellowish brown.

J il &l gia

QOrobanche crenata spp..- Seeds less i |
than 0.1 mm size, cbovate shape, large , i
pusticubte in texture, black. %
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a (L) Schlech

one per fruit segment, 2.8-3.2 mm long, kidney-shaped
brown to black, surface with short hairs and fine bumps

0'0! t’%y

ent 1.8-3 mm long, sector shaped, with two spine like
the apex, reddish brown, surface careened with a net

S,L.(= Mollugoglinus A. Rich.)

size 1.5 mm, spherical, black

ulata, L.

ded basally pointed brown surface distinctly
ged.
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us, L.
e

eeds/ fruit, 1 — 1.5 mm long, narrowly ovate to
e, surface glassy.

or, L.

e

vate flatted in its end 1 — 1.5 mm in size, brown,
e, boot shape.

uisetiforme, Sibth &Sm.

ular shape in green cross section, surface glassy,

us, L

retained with achene, 2-2.5 mm long, oval in out line
hort apex, triangular in green cross section, surface
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ilum innoxia L.

-3 mm wide, kidney-shaped or approximately circula
ith a network of veins, dark brown to black color.

3X4 mm size, kidney-shaped or approximately
rough with a network of veins, light brown color.

uticus, L. ¢Sl

mm size, brown dark color, surface tuberculate
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m ,L.

m diameter round to oval in outline, pale yellow to
ce roughened with a network of veins.

nifera, (L.)Dun. In DC.

ed, globular, berry, which is about 5 mm in diameter. '

ra, (L.) Michx.

5 mm size, oblong — ovate green yellow to black
urface.

occineum, L.

e

shape, 1 x 2 mm size, dark brown color with
ate, surface rough.
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g

Orobanchaceae  4ssilgd) dlilal) ai;
Orobanche Ot

CRBtEl) culd A e 3 il cpa -

Jdguslsl Bale o g giay Y -

Jakl) (5 bl -

Ak e Jaaaldl b Alile o sy -

) JJSQ (fk‘ d‘h"‘ A -

cBugiall jadll paga dllale B i g 8 Ay iKY -
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Most Important Herbicide-Resistant Species

Rigid Ryegrass Lolium rigidum

Wild Oat Avena fatua

Redroot Pigweed Amaranthus retrofiexus
Common Lambsquarters  Chenopodium album
Green Foxtail Setaria viridis
Barnyardgrass Echinochloa crus-galli
Goosegrass Fleusine indica
Kochia Kochia scoparia
Horseweed Conyza canadensis

Smooth Pigweed Amaranthus hybridus
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Herbicide Resistant Weeds
* By Modeof Action
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= Als Inhibitors
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TRENDS IN BIOLOG!
CONTROL OF
WEEDS

by

LABORATORY FOR WEED RESEARCH, AGRI

RESEARCH CENTER, EGYPT
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INTRODUCTION

, herbicides wer e 68 per cent of total pesticide productioniin 1993;

oping wor ld, weeding, usually by hand, accounts for up te60

[ uncontrolled, weeds can cause completeyield loss, a record egualed By fiew
[msect pests or pathogens.

|nvasive weeds cause enor mous environmental damage, whichiisonly now.
peing recognized.
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(1) Biological control

ctions of parasites, pre
pathogens In main
I organism’s density at
e than would occur |

ce.
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control usually allows so
Injury and/or damage

Biocontrol agent population al
lags behind the pest population.
allows the pest population to builc
to some extent.
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Costs/Disadvantages of Biocontrol

Usually requires change in management
practice.

Increases scouting effort.

Intrinsic time delay.

Increased risk:

— New NE’s may cause harm.

— Uncertainty about NE requirements/reliability.
— Always a potential for pest to escape control.

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

Characteristics of Effective NE's

Can detect pest populations at low densities.
Rapid population growth relative to pest Population.
High pest destruction rate per capita.

Synchronized phenology.

Persistence at low host density.

Persistence over cropping seasons/rotations.
Tolerant of management actions.

Willingly adopted by pest managers & growers.
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There are three different techniques for
applied biocontrol:

(1) Conservation : protection or maintenance of
existing populations of biocontrol agents;

(i) Augmentation : Regular action to increase
populations of biocontrol agents, either by
periodic releases or by environmental
manipulation; and

(1) Classical biocontrol: The importation and
release of exotic biocontrol agents,with the
expectation that the agents will become
established and further releases will not be
necessary.
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the biocontrol of Insect
IPM  primarily relies
vation and augmen
al biocontrol Is the mains
biological control,
rvation is hardly used.
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Augmentation
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entation IS occasl
with mycoherbicides
Insects, and In
erate use of grazing an
eed control.
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use of fungi as bioherbicides is an e
tation as a biocontrol technique for

re is an extensive literature on the p
lque, but little actual use as commer
ethods in the field.

ticularly in the USA, weed scientists

biocontrol” to refer solely to the us
as mycoherbicides, ignoring classi
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his, actual use in the field 1s mini
with mass production, formulati
lalization continuing to prevent wid

tical, economically viable alterna
| or mechanical weed control, biohe
ery much a nonstarter.
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PLES FOR SUCCE
OF BIOLOGICAL CON
'S
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re a few examples where native inse
lly increased or otherwise manipula
trol of native weeds e.g. .

tive coccids, Austrotachardia sp
dia sp., are used for control of Cassini
oody shrubs, in Australia.

entation and preservation (the cess
ide spraying to control grasshoppe
llars) of a native root- and leaf feeding
lus trivittatus, has been proposed

of the native weed purple lo
gus mollissimus) in the USA.
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stem-boring agromyzid:

ation/augmentation of the st
Id Phytomyza orobanchia  Kalten
collecting infested stalks In
ng them through winter, and placin
S in early spring) has been used to ¢
rasitic weeds Orobanche spp. in the
d has been proposed for Morocco a
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Augmentation of introduced biocontrol agents Iis more
widely used, chiefly when the agent dispersal capacity
IS poor and the weed occurs in discrete scattered areas.

4- Cacti In Australia and South Africa are controlled
through the regular redistribution of mealy bugs into
Isolated infestations.

5- In Australia, the floating fern salvinia (Salvinia

molesta) is controlled in ponds and other water bodies
by the salvinia weevil, Cyrtobagous salviniae Calder &
Sands, supplied in bags of infested salvinia for release
Into the affected ponds.

6- The management of water weeds in the USA relies
heavily on the manipulative use of biocontrol agents,
and special information packages are used to train
operational personnel in the procedures.
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lassical biocontro
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sical Biological Contr
Weeds Definition

troduction of control agents
on, that is not part of their n
, to suppress permanently
ations of selected target w
ly also introduced Into

y and Forno 1992, McFadyen 1998, m
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ssical biocontrol

control of weeds using exotic Insects

history, since the first programs a
ana In the early 1900s and against p
r cactus in the 1920s.

tly as a result of the early success
trol of rangeland weeds, and partly be
use of herbicides was so successful a
P weeds in the developed world.

use of biocontrol of weeds has tended
centrated on rangeland and environ
ds and hence in countries with large ar
geland. Consequently, the five most
ntries, in numbers of weed species tar
agents released, are the USA, Aus
th Africa, Canada, and New Zealand, |
er, with the USA and Australia nearly twi
ve as the others.
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ese countries have a long histo
ssful weed biocontrol. For example

Il started in 1902, and has a suc
lose to 50 percent, with 7 out of 21
S targeted under “complete” co
ignificant partial control of three m

IS an increased emphasis no
biocontrol for weeds of n
stems (here called environm
),which are having a major impa
ecosystems in Hawail.

Il undertakes its own fo
ration programs, and Increas
uces pathogens as well as insects.
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ontrol program suc
rs

biocontrol program will be successful de
factors :

age each individual agent can do to the plant.

ology of the agent, which determines the
hieved in the new environment.

logy of the weed, which determines whethe
significant in reducmg Its population.

relatively easy to determine; the problem is
wo, and most of the numerous predictions
years have been proved wrong (McFadyen, 1
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PROCEURES FOR BIO CONTROL

1- Choice of target weeds.
2- Agent selection.

3- Host specificity testing.
4- Evaluation.
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EURES FOR BIO CON
1- Choice of target weeds
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EURES FOR BIO CO
Ice of target weeds.

ISsions on which weeds are su
ets for biocontrol programs are
the benefits to be achieved
mates of the probability of succe

more widespread and damagin
d, the greater the potential be
costs and benefits may be h
ntify for environmental weeds.
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EURES FOR BIO CON
oice of target weeds.
LEMS

only valid prediction Is that su
rol in one country greatly incre
S of success Iin another. However, t
es where successful control in one
repeated in others.

se elsewhere also reduces the c
rol program, as the expensive
and testing have already been done.
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EURES FOR BIO CON
oice of target weeds.
LEMS

ntrol 1s also more difficult wher

S close relatives of economic o
, because agents selected must

agous, I.e., must feed only on
es, which reduces the available
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EURES FOR BIO CON
oice of target weeds.
LEMS

s conflicts of interest, arising where a
n one situation and a valuable plant in
vent the use of biocontrol. Where a p
weed in natural ecosystems but is val
ntexts, payment of compensation ma
le solution if the economic value of t

, for example,

erry guava, Psidium cattlelanum, and

Hedychium gardnerianum, in Hawalii
omic value is great.
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EURES FOR BIO CON
2- Agent selection
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EURES FOR BIO CONT
nt selection

ajor steps are involved In
rol program (classical biocontr

eas exploration,
tion and testing of agents,
ng and release, and

ation.
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URES FOR BIO CONT
t selection
eas exploration

rseas exploration requires ¢
tification and characterization
d and its country of origin.

etic analysis based on specific
icals (Isozymes, and DNA Is

to identify and characteriz
rent strains of a weed.
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EURES FOR BIO CONT

nt selection
seas exploration

facilitates the collectio
ts from the correct strain

lity.

nt selection is the critical
choice of the best agent |
y grail” of weed biocontrol.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

PROCEURES FOR BIO CONTROL

2- Agent selection
1- Overseas exploration

« Sometimes the “best” agent turns out not
as good as expected or,

* An Iinsect may perform Dbetter than
expected .

The major problem with prediction is that
success does not depend on features of
the insect as much as upon environmental
factors such as climate and the presence
of parasites or predators.
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EURES FOR BIO CONTR

ent selection
rseas exploration

ION

tions based on prerelease studies of
t in their native range may prove
s, chiefly because it is impossible to
ctors affecting agent populations In t

tions based on climatic analysis need
with caution as the best climatic matc
tee of success while, conversely, some
thrived outside their “normal” climatic
an, however, be useful in extreme cl
S In Canada.
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EURES FOR BIO CO

ent selection
ection and testing of agen
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CEURES FOR BIO CON

ent selection
ection and testing of agents.
ost specificity testing

ly nonspecific agents used |
ntrol have been fish, introduc
al countries for fishing and to
erged aquatic weeds with fre
trous results.
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CEURES FOR BIO CONT

ent selection
lection and testing of agents.
Host specificity testing

r the vyears, host specificity testi
loped from the testing of long lists
ts unrelated to the host weed, to use of
of plants closely related to the w
ding native plants.

alm is no longer to demonstrate that a
able plants will not be attacked,
me the determination of the poten
e of the agent, and therefore of which
are at risk in the field.
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CEURES FOR BIO CONT

ent selection
lection and testing of agents.
Host specificity testing

HIS TEST IS PERFORMEED?

usual to test feeding in all mobile stage
mobile larvae or nymphs).

se of immobile larvae that feed inside
n the roots, adult oviposition choice
ad.

AUse oviposition in itself does not usua
Ificant damage, the critical factor is t
ed and develop on the test plants.
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CEURES FOR BIO CONT

ent selection
lection and testing of agents.
Host specificity testing

S:

results are published in entomologi
ntrol journals and in the proceeding
ational Symposia on Biological Co
S.

Its for rejected agents are often not pu
some exceptions which are regretta
give the impression that potential ag
I rejected.
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CEURES FOR BIO CONT

ent selection
ection and testing of agents.
Host specificity testing

S:

phylogeny of both the plant and the i
al to host specificity in most groups.

rstanding of host specificity Is
oved when the insects attacking a
omic group of plants are known e
es In Europe and the Ambrosiinae |
rica or where the host relationshi
omic group of insects are studied.
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EURES FOR BIO CONTR

ent selection
ection and testing of agents.
ost specificity testing

HOICE TEST ON CLOSELY RELATED
LANTS

must take into account the possibility
gh population levels developing on the
ay result in starving insects dispersing
t crops or other plants, where signif
may occur even If development or
rvival is not possible. For this reason,
non-choice test on closely related “at

ust be part of the testing schedule.
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ARING AND REL

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

4- EVALUATION

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

LUATION
veloping theories on evolution
specificity

now generally agreed that evol
hagous insects has been from ge
clalists, with the result that, in sp
may be little surviving genetic _var
to utilize different host pl
ition or for larval or adult feeding.
, highly host-specific insects int
new country are most unlikely to
ed for ability to use novel plants as
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LUATION
Interpretation

or problem is the interpretation of results whe
n the tests but not in the field.

y often be the result of artificial confinement b
e field data are inadequate.

ple, the chrysomelid Ophraella communa wa
tricted to plants in the sub tribe Ambrosiinae
eae and was not known from sunflower Helian
or other Helianthus spp.

development occurred on sunflower and the
cted as a biocontrol agent. Subsequently, the
ratory tests were confirmed when O. commun
the field on Helianthus ciliaris and Ratibida pi
b tribe Helianthiinae.
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EVALU
Interpretation

nsive development or feeding o
y tests on plants not attacked in the ¢
ery careful analysis i1s needed to

other factors might prevent attack

der field conditions.

an be:
zed pupation requirements or,
tion responses to chemicals from the damage

ntaining these chemicals.

uch limiting factors exist, then it
d that attack will take place.
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ENERAL CONCLUSIO

eral, host testing can never give absolute answ
ntee the agent will never attack other pla
es the basic information required for a proces
sment.

test results indicate that attack will occur on d
or crop plants, the decision whether or not to
ent Is ultimately political, where the risks of rel
%d against the consequences of alternative
S.

s that have been released in the knowledge t
attack non target plants, where the relative val
rget plant was significantly lower than the
mic or environmental) being caused by the
cases, it Is important that resources be alloc
| evaluation of the actual field impact of the
eed and non target plants.
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ogical Control of W
Success stories
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Ical Control of The Musk T

Initiation of weevil collecti
ouri personnel in 1991, mo
)00 weevils have been collec
sed by Oklahoma Coo
sion Service personnel.
ntroduction of the musk thist
Il has successfully decrea
ity of infestations in the nort
ties.
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Jy of the Musk Thistle Head

2 musk
head

ters &
It. In
spring,
ed on
5, mate
emales
gs on
erging
ads.
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logy of the Musk Thistle Head Wee

e eggs
) are laid
bracts of
oping |
rs. Each
e can lay

Ximately
gs.
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gy of the Musk Thistle Head

eed

re
r 25

yS.
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0gy of the Musk Thistle Head Wee

ly, adults

0 seek an
ering site. A
Jjeneration has
served in some
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gical Control of
Success stories

lIological control of Prickil

Opuntia spp. in Austral
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rickly pear (Opuntia spp.) in Aust

et
. =R &5
=L Wagner 5 . __,‘_'i.ﬂ

W. Wagner@USDA-NRCS Plants

Lt
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Prickly pear (Opuntia spp.) in Australia
Chronology (source: http://www.northwestweeds.nsSw.g

Introduced in 1788 with the First Fleet — dye industr
Additional introductions for forage and hedges thou
1800s

Numerous species

Problem acknowledged 1870

= WL Wagner

W. Wagner@USDA-NRC
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ly pear (Opuntia spp.) in Australia

nology (source: http://www.northwestweeds.n

troduced in 1788 with the First Fleet — dye ind

dditional introductions for forage and hedges t
800s

umerous species

roblem acknowledged 1870

886: prickly pear destruction act

910: ‘Roberts Improved Pear Poison’ created —
ulfuric acid, 20% arsenic — considered best we
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kly pear (Opuntia spp.) in Australia
onology (source: http://www.northwestweeds.n
Early chemical control: fumes from boiling arse

Photo: © L. R. Tan
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Prickly pear (Opuntia spp.) in Australia

Chronology (source: http://www.northwestweeds.nSw.
« Early chemical control: boiling arsenic

« 1912 problem rampant: begin looking for biological

»l

\ .".l'.' 1‘;-3 .I “'9‘ ‘ .

Aboyt ds bad_ts it gets:
Cammon pear AND. tiger pgar
2 Photo beEived’ to have been taken'in
the Roma (QId) aree’ daring early
1920z Note person {wearing [
= pithie* Helmet) in ithe L'&c'gmund
Photegrapher unknowd! ||

Photo: © L. R. Tanner

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.northwestweeds.nsw.gov.au
http://www.pdffactory.com

kly pear (Opuntia spp.) in Australia

nology (source: http://www.northwestweeds.n
arly chemical control: boiling arsenic

912 problem rampant: begin looking for biolog
925, infested twenty-five million hectares in New
nd Queensland. It was spreading at the rate of
illion hectares a year.
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ckly pear (Opuntia spp.) in Australia
ronology (source: http://www.northwestweeds.n
1926 introduction of Cactoblastis moth

Phot
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gical methods

public opposition

er of success stories

ly pear (Opuntia spp.) in Australia
nology (source: http://www.northwestweeds.n
926 introduction of Cactoblastis moth

y 1932, most of the prickly pear stands had b
ecimated

Photo: © L. R. Tanner
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ement
ntrol

gical methods

t public opposition

ber of success stories

kly pear (Opuntia spp.) in Australia

ummary: spectacularly successful BUT

« Took 14 years to find biocontrol agent (191

« Some cool-climate stands remained; insect
effective
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e Importance of molecula
assical biological contr
two case studies with
stle candidate biocontrol a
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Haly (CAR, ONI), Russia (YST)

4

{ psmaT

§HE.EE 12

1

1 PS4
i

based on Tamura and Nei distances from C
ferentiation of Psylliodes chalcomera into ge
re associated with different host plant [YST,

sp. (Scotch thistle); ONI, O. illyricum; CAR,
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ndirect effects of host-specific
biological control agents
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bial Control of W
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hy Use Bioherbicide

h yield losses still occur despite
allability of synthetic pesticides.

$619 million in vegetable, $441 million in
and nut crops in the US (1997).

rbicide resistant weed populations
veloped.

nthetic pesticides may have detrim
ects on non target organisms.

tential environmental impact or har
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Bioherbicide Advant

rbicides can be readily integra
eed management systems.

rbicides are often compatible
etic herbicides.

nically acceptable.
maintenance and management
be very specific.

tive area not limited.
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= disturbance from plant pathogen

Ironmental factor that interfereswith
plant physiology

changes in plant appearance o

e results from:
ct damage to cells.

InS, growth regulators, or other byproo
ct metabolism.

of nutrients and water or interference
ke.
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Disease Agents

g organisms - including
. bacteria, viruses and
todes

Iving agents - including

lanced soll fertility,

chemicals, air |
Brown necrotic le

tion, frost, drought, potato foliage cau
urn, wind and hail  rollution (ozone) P

Gerald Holme
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Causative Agents of P|
ease — Infectious Age

rna

S

todes
lasmas
itic plants
oa

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Causative Agents of P|
ase — Non Infectious A

lution (ozone, N oxides, SO2)
t deficiencies
lements and chemicals
Injury
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Disease Triangle

Environment

N B

jen +—> s
S ?

rs ? _ |
ave correct combination of

ISease
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onment affects funga
bacterial diseases

ence = how many plants have t
se.

rity = how bad the disease is 0
s that have it.
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nential Growth from low
um If environment is fav

Population Size (millions)
%
]

D_i= i - i |
0 2 4 & 8 10
Time (hours)
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ungi

sms that lack
hyll and obtain
od by living on
rganisms

uce by spores
identification)

crops above and
soll surface

by Wmd’ rain, Blue mold (apple) fungal s
. birds, soll, and fruiting structures of

powdery mildew. Scanni
ery and electron micro-graphs by

Inated seed Jones.
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neral structure of fung

Spores Reproductive Hypha
oy ® structure

Figure 3-3 Generalized structure of a fungus.
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Fungl

different types (root rot fungi, le
, rusts, seedling damp-off, vasc
etc..)

vS. soil borne.
different and complex life cycle

ative organisms —some may co
ant tissue and may grow and
uce in dead tissue as well.

e many different isolates.
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Fungal Isolates

nt genotypes of the same

Iffer in their virulence (effe

differences by DNA analy
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Early Blight of Tomato
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Conclusion
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ite the variability of results be
It was demonstrated that both

cause disease on cogongrass
conditions.

Its from field experiments also s
D. gigantea did not perform as
acchari_even when similar _ino
entrations _were applied or
eratures and RH  during
ediately after inoculation were no

rent.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

ferences in the levels of foliar da
eld trials may have been d

tors that affected the ability of the pat
nfect the weed (quality of spores used
| or virulence of the fungus itself).

ed predisposition to infection or injury,
susceptible, or allowed it to recover
the disease or the phytotoxic effect
emulsion.

se factors may include the enviro
ditions during the course of the expe
perature regimen and the amount of

Sibly the differences in the susceptibilit
ongrass populations that were sprayed.
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results from the field
iIcated that application of a
ume of the SOE was necess
leve high levels of foliar blig
he field.

cause higher SOE cont
ce the number of spores and
amount of carrier, the fungu
oil covered more leaf

ce, a greater amount of fo
damaged.
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ording to Shrum (1982), u
ribution of inoculum on plant s
Iciently early in the season is es
reating epidemics.

a weed such as cogongrass,
produce numerous leaves du
Ing season and grow to a heig

high application rate is need
re complete coverage of the m
unt of foliage.
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plete coverage of the leaf su
Inoculum also is important be
acchari and D. gigantea have no
erved to produce secondary infe
ogongrass; therefore, there will
Inuous source of inoculum.

ce, the level of cogongrass con
leld ultimately will depend on th
itial infection and foliar blighting
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| conclusion

study only demonstrated the le
r blighting that can be achieved
acchari or D. gigantea and po
S to improve the field efficacy of
| (by Increasing the volume o

S).

ith any other method of weed co
use of bioherbicides alone wil
iIde complete control of cogon
It will require _integration with
trol methods.
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loping of Microbial
Control products

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

lal Weed Control his

t product for R A
| weed control i WA VRS
) was registered
for control of
jointvetch.

=

d Lynch, 1984-

varieties showed
lity in response to
nt Pseudomonas
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iples of Microbial

rol

ach

sical: agent selection, inoculati
etuating, long term protection.

dative: mass production, applicatio
ulum levels over a localized area, sh

ated application.

mentation: re-establishment of a
nt.

es
oherbicide : fungal pathogen
erbicide : fungi and bacteria
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ldeal Characteristics of a
Bioherbicide

ce abundant and durable ino
ure.
get specific.

etically stable.

able of killing a significant
weed population under a var

nmental conditions (weed
les).
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lal Agents for Weed
ERIA

la — single celled, motile
prokaryotic organisms
uce by binary fission and a
negative or Gram positive.

terious Root Bacteria
Plant Pathogens
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obial Agents for Weed Co
VIRUSES

S

-microscopic RNA or DNA,
le or double-stranded
cules enclosed in a protein
composed of individual
ctural units.

/lplantpath.ifas.ufl.edu/plpPeo
aculty/Charudattan/BioControl
X.htm.

Ical soda apple, Solanum
m.

INix, BioProdex, Inc. —
acco mild green mosaic
movirus.

aghavan Charudattan
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Major Characteristics of Microbial
Bioherbicides

Trait Bacteria Fungi Virus
Culture Easy Easy Host

Specificity Excellent Good Excellent
Field Performance Variable Variable Unknown
Formulation Variable Excellent Unknown

Effectiveness Variable Variable Excellent

Genetic stability High Medium Unknown
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Culturing Bioherbicides

edium — rich vs. poor

owth Conditions — T, Light (intensity, quali
ration, solid vs liquid.
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ulation

| - Most fungi produce spores a
gh inoculum level can Dbe
ced on infected grain or by
| propagules in inert carriers.

few bacteria produce endospor
bacterial formulations are proble

es — some are quite amenable to
hence, would be easy to for

ver, will need to overcome
rs.
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ations of Bioherbicid

tricted commercial potential

period and temperature r
disease development

mulation, shelf Ilife, del
tem

tures with other herbi
cticides, fungicides

tiple applications may
essary to affect crop yield

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Examples of commercial bioherbicides

products in USA
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1- Collego

IS a product based on spo
I Isolate of Colla
poriodes, that belongs to Coe
which cause anthracnose diseas

d to control the Ilegumino
ch Aeschynomene virginica In
ans.

ngus Kkills weed by stem gir
cause death up to 96-98%0 o
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2. Devine

e: Is a liquid suspension consi
g spores of Phytophthora pa
ntrol Morrenta obdurata the
and avocado orchards.

Phytophthora group of fungi
S and stem and root rotting dis

90%0 of the vine population i
gh 2-3 years and pathog
ts for several years.
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of Biological C

totricAhum gloeosporioides

es not affect rats, mice, pigs, dogs,
all, crayfish, perch, catfish, frogs, ea
lous plants

rvival in the environment

ophthora palmivora

e, skin, inhalation, oral, mice,
msters, rats.

e not with some biological
ria
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S

onisins - a series of seco
abolites produced by Fus
lliforme

tential carcinogen and toxin In
-toxin Alternaria alternata
persici

pulariopis brumptii - three t
droot pigweed and white mustar
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tic Stability

gical prediction - ability for
bination and the prese
g types increase the poten
IC adaptation.

ntage - adapt biological
for pesticide tolerance.

vantage - new phenotypes
adaptation.
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cide Compatibility

totrichum gloeosporioides

patible with acifluorfen, be
lathion, carbofuran.

compatible with propanil,
roxide, or benomyl
phthora palmivora

ompatible with chlorinated
ting agents, fertilizers, and pesti
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ry

obial agents for weed control
|, bacteria and viruses.

mercial products are few. Wh
rmulation?

egistration costs?

arket?

onsistency of results.

ficiency of results.
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ATHY

Ing attention has been given to the role and po
thy as a management strategy for crop protectio
and other pests. Incorporating allelopathy into na
ural management systems may reduce the
es, fungicides, nematicides, and insecticides, ¢
n and diminish autotoxicity hazards.

a great demand for compounds with selective toxi

n be readily degraded by either the plant or by
ganisms.

microorganisms, other soil organisms and ins
_ allelochemicals which provide new strate
ning and increasing agricultural production in the f

unds with allelopathic activity may provide novel
synthesis of herbicides, insecticides, nematici
es that are not based

persistent petroleum derived compounds which a
ealth concern

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

| crops (some of which can be
crops) have been proved to
athic compounds in the saoll,

have been chemically characteriz

ea of exploiting these compo
| herbicides is therefore very attra
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pathic chemicals

present in any part of th
lowers,roots,fruits or stem.

re released Into the envir
they affect the developme
of neighboring plants.
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Allelopathy

- S
-llm

Chemical inhibition of one species
by another
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duction

pathy, as defined by Rice (
ny direct or indirect benefici
ful effect of one plant (incl
-organisms) on the other thr
se of chemicals Into

onment.”

erm allelopathy from the G
ed allelo - meaning “ compo
pathy (meaning "mutual har
ering .
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ochemicals:

rm “ allelochemicals ” derives from“allelo
by Whittaker and Feeny (1971), and wa
ture dealing with interspecific chemical |
n organisms.

different secondary metabolites e.g.,
iIds , alkaloids, polyacytylenes , fatty
-can act as allelochemicals.

lic compounds are wide-spread in seeds,
lant tissues, occurring either in a fre
ted with sugars as glucosides and esters
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Target species are affected by
toxins in different ways

may Inhibit shoot/root growth
may Inhibit nutrient uptake
may Inhibit germination
May block essential
metabolic processes
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MODE OF ACTION

Commonly cited effects of allelopathy include
reduced seed germination and seedling growth

there is no common ,ALike synthetic herbicides
mode of action or physiological target site for all
known sites of action for ,However .allelochemicals
pollen ,some allelochemicals include cell division

and ,photosynthesis ,nutrient uptake ,germination
.specific enzyme function
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Spotted knapweed (Centaurea maculosa) populations. In its native European habitat,
spotted knapweed (center of photograph) coexists with numerous other plant species (feft
panel). In its introduced range of North America, spotted knapweed is capable of
displacing natives and forming dense monocultures (right panel).
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The Black Walnut

K walnut Juglans nigra a toxic che
Juglone that is a respiration inhib

epper and eggplant, are especial
able.

s such as wilting,yellowing,and
ally death.
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Most famous allelopathic plant:
Black Walnut (Juglans nigra)

« chemical responsible for the toxicity Is
Juglone, a respiration inhibitor

« tomato, pepper, and eggplant, are
especilally susceptible

« symptoms such as W|It|ng yellowmg, and
eventually death. , =% V2 R

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Other AIIeIopathic Pnts

Sugar maple
« Eucalyptus
« Juniper

« Sycamore
 Oaks

* Forsythia
* Peas

« Tobacco
Rice

111111
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opathic inhibition is compl
Involve the interaction of di
es of chemicals like ph
enoids ,flavonoids ,comp
,carbohydrates ,steroids ,alk
mixtures of different ,amino
ounds sometimes havi
ter allelopathic effect
Ividual compounds alone
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ological and JFurth
and ,environmental s
Icides ,solar radiation ,di
less than optimal
emperature levels can ,m
affect allelopathic
ression
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aves ,including flowers ,Different pl
d soil ,roots ,bark ,stems litter and le
ave ,leachates and their derived co
athic activity that varies over a
n

pathic chemicals can also persist
ng both neighboring plants as well

ugh derived from plants .planted in su
hemicals may be more biodegrada
onal herbicides but may also have und
Sitating ,target species-effects o0
widespread use ecological studies
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tive activity of tree allelochemicals on
.and other plants has also been r
iIracle tree <Leucaena leucocephala ,e
and water ,promoted for reveg
,conservation and animal improvements |
In amino acid in leaves-non ,contains
oliage that inhibits the growth of other tr
les have also Leucaena .not its own se
ce the yield of wheat but been sh
hates of the chaste .increase the vyield
or box elder can retard the gro
olagrass but stimulate growth of Dbl
her pasture grass

chemical concentrations in the produc
also vary over time and in the plant
r and leaf litter leachates of .pr
more toxic <for example <«species Euc
bark leachates to some food crops
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rch Strategies and Potential Applications

asic approach used in allelopathic res
ltural crops has been to screen both cro
atural vegetation for their capacity to

origin ,To demonstrate allelopathy
entification of allelochemicals must be ,pr
lished as well as persistence in the envi
time In concentrations sufficient to affe
extracts and leachates ,In the laboratory
ommonly screened for their effects
nation with further isolation and identifi
chemicals from greenhouse tests and f
ctions among .confirming laboratory
crops ,allelopathic plants
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t organisms must also be-and oth
chemistry may ,Furthermore .con
Ide basic structures or templates for dev
poration of .new synthetic her
pathic traits from wild or cultivated pla
plants through traditional breeding or
eering methods could also enhan
ynthesis and release of allelochemicals

llelopathic crop can potentially be u
ol weeds by planting a variety with allel
rotational ,either as a smother crop ,g
hen left as a residue or mulch ,se
ntrol subsequent ,till systems-especially
cation of ,Alternatively .weed
ter ,along with ,allelopathic compounds
etic herbicides could increase the overal
by reducing application rates ,of both m
nthetic herbicides
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GOIG RESEARCH

pathy typically operates through the r
ication, and joint action of a num
hemicals in a particular situation
tions through the soil add to the compli
plaining the phenomenon.

rontiers in research on allelopathy I
on of additional compounds that
ed, and determining more precisel
hemicals production is regulated and h
ounds function to inhibit growth.

Information may allow modification
so they have enhanced capability fo
ession. Alternatively, new her
ides, and growth regulators may be de
ome of plant and microorganisms comp
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gical control of
ccess stories In Eg
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ssical biological contr
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logical control of the
hyacinth

Eichornia crassipes
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ik .

5 UGA0002100
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S UGA0002074

)Sence of its original natural enemies a
esence of nutrient enriched water are t
0 main factors that permit its Invasic
ridwide.
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IC Importance of water hy

(1987) found in a field trial in Argentin
of water hyacinth is about 8400 liter w

ay and Hossain (1990) found that w
nth vegetation more than twice from

rill (1996) found that the values of wa
and water hyacinth are 0.8-3 and 1.37
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ical control of the
INth Eichornia cra
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ﬂ'm::ﬂmrm ﬂm&mﬂm

Mottled water hyacinth yeevi

Hyacinth weevil larva in ste
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".,1
"" i:'

uenoo'ozovsl

-Stage Neochetina sp. Larvae feed at th
e of leaf petioles, often damaging subte
ary buds. (Photo courtesy of W.C. Durden, USDA, A
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use of Neochotina bruc
ally established In Ben
nesia.

es on biological control of
nth showed that the Neo
hi and N. eichorniae re
ost effective biological

S.
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y and host specifi
otina bruchi weevi
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N. bruchi feeds on the narrow upper t
and lamina where they remove the
d some of the underlying cells to

It female could lay up to 8 eggs /Zday
S eggs in the 2" and 3" layer of aeren
he bulbous petiole and hatches within

atched larvae tunnel towards the b
and into the crown.

wn larvae leave the crown and pup
aking a cocoon of root hairs.

he day, the adult usually hide beneat
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nerations/year have bee
ed in the native range In
INna.

Stage Duration
(days)

- Egg 7.6

- Larvae 32

- Pre-pupa V4

- Pupa 23

- Gene-ration 96
time
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Host specificity of
Neochotina bruchi weevil
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range studies of N. bruchi by th
ndian Institute of Horticultural Re
carried out on 107 different plan
milies representing a wide ra
trial and aguatic species

feeding behavior was studi
ation tests In presence and abs
hyacinth and showed that N. bru
and reproduce only on water h
may rarely fed on two other
d to Pontederiacea.

trails In USA, Sudan and
nstrated that the extensive spr
eevil among region infested wit
nth caused no harm for other non
es.
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e Biological control
banche spp. with
ytomyza orobanchi
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ntation of weed natural ene

rbivore Phytomyza oroba
ich feed on Orobrnche’s s
rtificially augmented in orde
ainst the Orobtnche weed.

stems that contains the fly
collected from fields at the
g season and laboratory Inc
Inter.

ted fields are infested by th
f the fly.
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f Phytomyza orobanchia (Diptera)
of O. minor
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Taxonomic position, Diptera:
romyzidae,Phytomyza oroban
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Phytomyza angelicast
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Phytomyza calthophila
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Phytomyza ilicis
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Phytomyza spondylii
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classical biological m
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lassical biological meth

les to field diseases devel
atural conditions:

gal Inoculums are presen
levels in the beginning of s

h disease levels takes long
Id up and outbreaks are
eloped.

I dispersal ability.
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rally such obstacle ca
avoided

plying massive Quantiti

ted fungal candidate t

t weed early In the se

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

oping myco-herbicides:-
f plant pathogens is fairly new, com

hogens.

al pathogens are considered as the
iIcally produced in built, stored and

ective strains can be tested and appl

years, little interests were given b
mpanies to mycoherbicides.

sting and promising mycoherbicide
Ized by their production economicall
to use.
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ormulation and delivery
erbicides the case of Fus
Isolates in EGYPT
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k assessment: Pathogencity
arium spp. towards non-tar
plants

Principe, Regulatory authorities can
tion of an microbial control agents
tive biological control programs
ting several safety issues to assure
d candidate for microbial control
e effects towards the non target o
ore, it Is important that host specifi
K assessment methodology should pr
e of organisms that likely to have de
S of non target plants.
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F. oxysporium on non target pla

y five plant species were selected based o
dness to Striga hermonthica and the main
lant sorghum.

species were investigated at greenhouse a
ein & Kroschel (2003) and two pathogenic
lum were tested against Striga hermonthica a
che weeds.

st showed that none of the tested plant sp
d any sign of infection when inoculated wi
rium (Foxy?2) isolate.

ding the Orobanche weed species, the stu
genic fusarium strains did not attack any o
S tested crops.
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Prevention aial s
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Eradication
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