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Ambrosia artemisiifolia -
[
-l
o “1TIT
Tt & .
: Ambrosia trifida y
Crotalaria vetch

spectabilis
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Agricultural Resasarch Canter

Seed characters used in the identification: -

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

U000

|
linear oblong elliptic ovate obovate oval
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3 — Texture: - Types of Surfaces of seeds
according to Murley (1951).

BOTANICAL LATIN

s f>r’
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Fig. 38 Types of Surlaces of Seeds

{Drawing by Margaret R, MHEEY' f‘g:s:rr; Armrerican Afidland Naruralise,
H 1

COLLICULATE
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gaf Yuansl
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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AW
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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LD S Lty Lot a0

W RESULTS AND DISCUSSION

Seeds of 40 weed species belonged to 38 genera and 20
families were described botanically depends on size,
fE{f’*’*;m shape, texture and colour of seeds. according to Long

— (1910), Murley (1951), Delorit (1970), Bischof (1978),
e 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

M4 size, shape have 3 angles, foveate in _'
texture, brown. |
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- Spergularia marina . - Seeds 0.25x0.25
mm size, obovate shape, tuberculate in
texture, brownish.

- 4- Chenopodiaceae

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

I - c:vorvecee ENTEEON
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@ 2- Compositae (Asteraceae) m
- Bidens pilosa . - Seeds 1m x10 msize, w an
shape needle with 4 spines, have long | :

spines Iin texture, dark brown to black.
< g3l

- Conyza dioscoridis - - Seeds 1m x0.5 m
% | A size, tube disc and long hair shape, hairy Iin

E texture, yellowish.
"ﬂj

- 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

F UYi Y
Ammania aegyptiaca

Seeds. Triangular to ovate shape, 0.25 — 0.5 mm diameter, brown
to black color.

Qb (b

Conyza aegyptiaca, (L.) Dryand. In Ait.
Seeds. Seed s1ze 0.5 x 1.5 mm, ended with hairs, yellowish.

3A§JMcM

Eclipta prostrata, (L.)L. ( = Eclipta alba,(L.) Hassk.)
Seeds: 1 x 2 mm size, surface, oblong tuberculated, brown to
black.
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6- Convolvulaceae

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

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

/- Cruciferae

Capsefla bursa- postoris (L) Medicus:
Seeds 1 x0.5 mm size, elliptical

E shape, smooth in texture, yellowish
- brown to JQ_(QQMSE

i
i

¥
'
¥

i
[
PO G N T
L

o 1

- Coronopus nitoticus © - Seeds 4 x 5 mm [
size, two seeded capsule, seed remain within

fruit shape, wrinkled In texture, yellowish
brown.

mﬂ ‘?l - Sinapis arvensis: - Seeds 2.5 mm size,

spherical shape, smooth in texture
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Cleomaceae
Gynandropsisgynandra L. ¢ s

Seeds: 1.5 — 2 mm dimension, spherical shape, tuberculate
surface, dark color.

Euphorbia chamaesyce, L.

Euphorbiaceae

Seeds. Obovate, 1 x 0.5 mm size, one end pointed, the surface
tuberculate, brown color.

Euphorbia hirta
Euphorbiaceae

Seeds: 0.5-0.9x 0.9- 1 mm size glossy brown, with 4 -5
angled.

Euphorbia peplus, L.
Euphorbiaceae

Seeds. Green dark, size 0.5 x 1 mm, tuber culatied 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
: N - Euphorbra geniculata: - 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
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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.

ochioa cofonum - Seeds 1 X2 mm size,
acute ovate shape, spiny hairs in texture, yellowish
green.

crus -galli - Seeds 2x3 mm size,
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ol S sy
- Lolium sp - Seeds 1.9x0.5 mm size, linnear
elliptic shape, spiny surface in texture,

y?eilgwish.

- Panicum coloratum - Seeds 1.5 X 2.5 mm

size, elliptic shape, smocth in texture, black.
L

- Phalaris minor - Seeds 0.5 x1.00 mm size, acute

—ovate shape, smooth in texture, yellow.

3 Hldlrﬂl-'ll'ﬂ: Es". miljn

W

el erg=ull p=a
Agricultural Resaareh Centor

Jadl) Jua
- Polypogon monspeliensis - Seeds 2 x 0.5 mm, '€ /
size, oblong terminal with long hair shape, ha|ry }=~ e
coat in texture yellowish. S 6% b
Jm\ Pr. v ' | g
- Seftaria viridis - Seeds 1.5- 2 x 2- 2.5 mm \ @ =
size, elliptic shape, tuberculate in texture, Y 5 L

greyish black.
_ O gl Adinia

- Sorghum virgatum - Seeds 2x3 mm size,
elliptic shape, smooth In texture, brown to
black.
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380
Digitaria sanguinalis (L.) Scop. = Panicum sanguinale L.
Gramineae

Grain: Grain 0.5 -1 mm, oblong-obovate, brown-yellow color.

(il Jo9) Wls
| mperata cylindrica, (L.)P. Beauv.
Gramineae

Grain: Grain oblong, brown color, 1.2 mm long.

Paspalum paspaloides (Michx.) Scribn. = P. distichum
Gramineae

Grain: 3—3.5mmlong, 2 - 2.5 mm wide, white, soft hairs.

Saccharum spontanium
Gramineae

Grain: Seeds 1.3x0.9 mm size, cup and long hair shape,
hairy in texture, yellowish to brown.
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5 pliad _ dg gdl) dlilal)
: 12- Labiatae (Fabaceae)

g - Mentha microphlly - Seeds less than 0.5

mm size, ovate shape, few pusticulate in

- texture, brown.

L 13- Leguminosae ‘st alilad

B

- Trifolum restpinatum:- Seeds 1.5x1 mm

size, oval shape, smooth in texture,
s brown.

. e

- Vicia monantha (Syrian vetch) - Seeds -
2X1.5 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-
2.5 long x2-2.5 width mm size, kideny
shape, tuberculate in texture, greenish
black.

Gt
- Malva parviflora ;| - Seeds 1.5-2x3 mm i+

size, spherical with one pore shape, woody 3
and hairy in texture, yellowish brown.

Jsdl) & glla

- QOrobanche crenatfa spp..- Seeds less E '
than 0.1 mm size, obovate shape, large ’
pusticubte in texture, black. o
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Anoda cristata (L) Schlech
M alvaceae

Seeds. Seeds one per fruit segment, 2.8-3.2 mm long, kidney-shaped in
outline, dark brown to black, surface with short hairsand fine bumps

o2 ¥ Jlama — uly) 44 sla
Sida alba L.
Seeds: Segment 1.8-3 mm long, sector shaped, with two spinelike

projections at the apex, reddish brown, surface careened with a net worn
of rens.

Glinuslotoides,L.(= Mollugoglinus A. Rich.)
M olluginaceae
Seeds. Seedssize 1.5 mm, spherical, black

e
Oxalis corniculata, L.

Oxalidaceae
apically rounded basally pointed brown surface distinctly

transversaly ridged.
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L'JJ
Plantago lagopus, L.
Plantaginaceae

Seeds. Two seedd/ fruit, 1 — 1.5 mm long, narrowly ovateto dlipticin
outline, surface glassy.

Jaad) il
Plantago major , L.
Plantaginaceae

Seeds: Seeds ovate flatted in itsend 1 — 1.5 mm in sSze, brown, smooth in
surface, boot shape.

Gl
Polygonum equisetiforme, Sibth & Sm.
Polygonaceae

Seeds. Triangular shape in green cross section, surface glassy, black
color.

waxaall
Rumex dentatus, L
Polygonaceae

Seeds. Seeds retained with achene, 2-25 mm long, oval in out line
tapered to a short apex, triangular in green cross section, surface glassy.

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



http://www.pdffactory.com

SJJB\A
Datura stramonium innoxia L.
Solanaceae

Seeds. Seeds 2-3 mm wide, kidney-shaped or approximately circular,
surface rough with a network of veins, dark brown to black color.

SJJB'\A
Daturainnoxia L.
Solanaceae

Seeds. Seeds 3X4 mm size, kidney-snaped or approximately circular,
surface rough with a network of veins, light brown color.

Hyoscyamus muticus, L. &) S
Solanaceae

Seeds: 1 x 1.5 mm size, brown dark color, surfacetuber culate
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udll Glie
Solanum nigrum L.

Solanaceae _ _ _
Seeds. 1.2-1.8 mm diameter round to oval in outline, pale yellow to dark

brown, surface roughened with a network of veins.

E1R pus
Withania somnifera, (L.)Dun. In DC.
Solanaceae

Seeds: Bright red, globular, berry, which isabout 5 mm in diameter.

u
X

Lippia nodiflora, (L.) Michx.

Verbenaceae
Seeds: 1 x 1.5 mm size, oblong — ovate green yellow to black color,

smooth surface.

Zygophylum coccineum, L.
Zygophyllaceae

Seeds. Ovate shape, 1 x 2 mm size, dark brown color with
thick coat obovate, surface rough.
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Shibaall 4y slasl) Aadlal

Ol ) paiball/ o,

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



http://www.pdffactory.com

- -

dadia
Eua (e L Eaal) Jilugh aal Cilauall aladily QRiLiall 45 glassl) AadlSal) ydas

@ (g s ) gl Ao alaiey) M&A&ﬂ'ﬁb Jady) )Y
coldliall dlal<iall dadlall A Sl il gSal)

Glildall dmay ) (Aildal) gai bfi ¢ Ji5 AxilasS Bala (o) Adly (Adldal)l Lua G gy
¢ (A ey

— e a0 slanly Wie jum GAildal) @lase dsandy

. chemical formula el oS il o g Alassl o) )

. small letter sua sy law 3y common name L&l aul Y

wall) anl sa g capital letter us dijag Jaug trade name gl audl ¥
. paally

.chemical structure  Abasl el £
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Herbicide classification (iildall &ane avds

Cdldal) Clamal daae Cilaswdl da gl
Al L e duall AdLAY anld) e T JgY) anwdl) o
g LAY Qa1 AL apudil) o

sl acl g (s ladll Al g 4 glassll s ganall Guua T GG sl o
Axlaall 48 il
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 JY Al

.Common names  auall ALl and) uua i dal) asuds

&L ady ol au)
1.acetachlor o A
2.azimsulforn S
3.ametryne Sl
4.atrazine pd il
5.bentazon Ol b
6.bispyribac-sodium (e
7.br omoxynil Ak —Jlag
8.butralin Sl
9.clethodim Ay Sl
10.coldinafop-propar gyl (i) = g
11.diaquat S
12.dioclofop-methyl Ol ol
13.fenoxapr op-ethyl Ry G
14.fluazifop-butyl g gob g
15.flur oxypyr (i )
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&L andy ol au)
16.1sopraturon a5
17.Glyphosate Cagd gy — )R — (gl Gl — i)y
18.Getribuzin 298
19.M etsulfuron methyl
20.M etosulam Sl
21.Propanil ) bl
22.Pyrazosulfuron-ethyl S
23.Pendimethalin e g
24.Prometryne 54
25.Tepraloxydim BB
26.Thiobencarb (e g 48
27.Trifloxysulfuron-sodium & i
28.Tribenurun-methyl Bl
29.Qualizalof op-p-methy! Ry b
30.Sethoxydim S s\
31.Triclopyr U
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Selectivity 4 L8dY) quuar AGY apddy

Selective herbicides 4 Lid) ciaua Y o
=1 ) ABLAY) dase Eua e addily Jpanal Jo 8l g0 (RiLEAY J585 A
) adiiy  Foliar applications s sadll £ gaxall e Uiy Post emergence <) sy |

s Sd Ay (bromoxynil; bentazon; propanil) Jie Contact dwdlally ciwa -
aladiuly malll Jgana gﬁ d\)\g‘\l\ oy e ailial) daglia Jia daadlall dBagiual) (Ailiad)
L Jlia g

ol e ) ALY S e JRIE Claa A9 Trangdocated (systemic) 4aujlgas Sldwa —¥
cliall B Jualaaly (hildall Gl o cUBUEA clagadl ol B A LEAY) aa i
9 @) il poeral Gady Wak daphg 48,60 490 S A glgadlly L sl sh ) gal
Fia dall Jad Ldd ¢ bl cilpilly ey 3 Gany a9 bl AN JUEIBU apal) ALE - (Al
ol Jualaa clila Jdo 8l g0 Aladl (iildal) S cua Clethodim o gw cSlu e
L @) G e JualasS ablaall — 3 gad) Jeil) — ald

ey Soil application 48 Je dilai clawa a9 pre-emergence (b)) @l Jé— ¢
Pendimethalin —Butralin - : b L
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— :Non Sdlective herbicides 4w jWidl & cdana 1 LG

= I amddy

:Foliar applications (s sadll £ saaall Jo Lé,— 9

Paraquat , Diaquat Contact Awaally casa -
Glyphosate Systematic 43¢ S -

Methyl-bromide _: Soil application Ll o Wby Y
Atrazine, Terbutryne, Jia Residual 4 al A AL A il claga -
Simazine

Aquatic herbicides  4uila (ildal) ciame - ¥

Acrolein , Diaquat
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Chemical Weed Control (cont’d.)

Selective Herbicide Non-Selective Her bicide
Kills only selected plants. Kills al plants where applied.
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il ARy e g 4 glasSl) de ganall s EiLEAY Cdiia A 1 GG avdtl)
Chemical group and 4esdical) Jualaal) g ddagiuall (ailial) g 4y L3iY) g
.mode of action

:Aryloxyphenoxy propionate <l s gy eus sid S sl f de gana (V)
: Ll a9 COA carboxylase as il s & g

Al B Al Gaildal) dadikal clodinafop- propar gyl éw g
L) s A

CO,CH,—C=CH

N o@o—c’«cm
X \
H
CIm N F

prop-2-ynyl (R)-2-[4-(5-chloro-3-fluor opyridin-2-
yloxy)phenoxy]propionate
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Jhildal) dadlcal fluazifop-p-butyl i sw Ll ;g8
o Loy s Jualaall 8 Llad
bl s Al

N Hs
F;;,COO@O—?"ICOZ(CH2)3CH3
H

butyl (R)-2-[4-(5-trifluoromethyl-2- : s slasll aui)
pyridyloxy)phenoxy|propionate
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Jhildal) dadl<at quizalofop -p - ethyl g Lt
oY Ay e Jaalaal) B Alal
L eta) s A

re
N, O@O—CH—COZH
/©[ /j/
Cl N

2-[4-(6-chloroquinoxalin-2- : slasll aud
yloxy)phenoxy]propionic acid
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Cyclohexanedione oxime group amsSg ¢ suisush oS 4 gana (Y)
1Lgilial ¢y COA carboxylase as 3 Jass

gl Jodl B Alall (Eildal) dadkd Clethodim  gw csla

.ol (sl g
O . FIIR S "
(i:HS /CH2CH3 ".fw‘ Y ﬂ‘
HCH C

CH3CH,SCHCH, N .
\
~CH;—c
H

(£)-2-[(E)-1-[(E)-3-1 s stassh il
chlor oallyloxyimino]propyl]-5-[2-(ethylthio)pr opyl]-3-
hydr oxycyclohex-2-enone
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o Al (Rildal) dadlsal tepraloxydim gal i -

.Gl
bl s Al
CH3O CO,Na OCH;
N N
/ \> O 2\ O </ \
— Q N
CH ;O OCH-4

(EZ)-(RS)-2-{1-[(2E)-3- : (s stassll and)
chlor oallyloxyimino]propyl}-3-nydr oxy-5-
per hydr opyran-4-ylcyclohex-2-en-1-one
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Al gal) Al (Eilial dadlkal sethoxydim S sl -3

:C)LE\ L“At d J.u.d\ $
O ) s A
CH,CH,CH;
/
CH,
/ I\
CH5CH,S—CH N
\ OH  ocH.CH
CH3 2 3

(£)-(EZ)-2-(1-ethoxyiminobutyl)-5-[2- : s slasSll andl
(ethylthio)propyl]-3-hydr oxycyclohex-2-enone
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:Sulfonylureagroup L jes Juisild) de gaaa (V)
Ghildal) Mk Jlad Lgaliea g Acetolactate synthase (ALS) ajd bils LA
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INTRODUCTION

weeds are identified as any plant that grows in a place where a

different kind of plant or no plants at all is desired.

(D Weeds cause economic losses reach to more than 10% in
agricultural production in the world which estimated by
more than $18.2 hillion, with about $12 billion attributed to
production losses, 3.6 billion to chemical control and 2.6

billion to cultural , ecological and biological weed control
methods.
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) INTROBUETON

- One of the most important aspects of successfully managing
or controlling weedsin crop fieldsis being able to properly
identify theweed.

Also, seed industry, agriculture quarantine and weed

management to prevent weed spread.

On the ather hand, the process of manual identification of seads by
specialized techniclans s slow, have low reproducibility and
posses a degree af suhjectivity hard to guantify.
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€ B8 Thadore a major technical and economical
importance to implement computer based methods for
reliable and fast identification and classification of

weeds and weed seeds is necessary.
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Expert Systems

What isan Expert System

“An inteligent computer program that uses knowledge and
Inference procedures to solve problems that are difficult
enough to require human expertisefor their solutions.”

- Professor Edward Feigenbaum, Stanford

“A computer program that embodies the knowledge of an

expert.”
- Charles Weddle, FSU
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Expert Systems

 ProvideDirect Application of Expertise
 Expert Systems Do Not Replace Experts, But They

— Make their Knowledge and Experience More
Widely Available

— Permit Nonexpertsto Work Better
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Components of an Expert System

Expert System
Knowledge
Base
T | User <
| nterface
|nference
Engine

User
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Components of an Expert System

 The knowledge base is the collection of facts and rules
which describe all the knowledge about the problem
domain

« The inference engine is the part of the system that
chooses which facts and rules to apply when trying to
solvetheuser’squery

« Theuser interfaceisthe part of the system which takesin
the user’s query in a readable form and passes it to the
Inference engine. It then displaystheresultsto the user.

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



http://www.pdffactory.com

Problemswith Expert Systems

 Thereisnoexpert inthefield

e Theexpert isunableto communicate hisher ideas

 Theexpert isunwilling to communicate his’her ideas
 Theexpertisnot available

 Must haveall information on a subject
e Can all thetesting be accomplished?

e User acceptance
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Advantages of Expert Systems

« Can besimpleto use
e Efficient results
e Accurateresults

e Adaptation and adjustments to changing
conditions

e Codt effective
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ES - Parasitic Weeds: A computerized Expert System
for Parasitic Weed | dentification and M anagement
with special reference to Orobanche spp

H.M. Ibrahim, E.E. Hassanein, A.S. Kholosy and H.T.
Al-Mar safy

Weed Control Research Central Laboratory
Agricultural Research Center, Giza, Egypt
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Parasitic Weeds | dentification System:

An expert system for identifying and controlling Orobanche,
Cuscuta and Strigain their host crops.

An expert system based on the degree of parasitism ether
completely or partially, was prepared.

The identification of Orobanche spp. was dependent on site of
attachment with the host, stem branching as well as corolla
shape and colour.

Cuscuta spp. identification was depending on stem thickness,
flowers and its host range.

Method of control and management for each parasite were
Included 1.e. crop rotation, clean seeds, sowing dates,
biological control, solarization, herbicides and hand pulling
for each parasitefor different host species.
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P.1 P.2

Levell: Parasitic habitat Completely parasite Partially parasite
P.3 P4
Level 2: Host attachment On host roots On host shoots Striga spp.
P5 P.6 PN
Level 3: Parasitestem [ Branched Unbranched Thick Thin
N Al P.8 P.9 P.11 P.14 P.15 P.16
Level 4. Parasitic Speci
O.aegyptiaca O.ramosa O.(;ernua O.minor C.m‘onogyna C.epili'numm C.campestris
P.10
517 O. crenata
Level 5: '
Control methods

P.18

Level 6: Show room

Hierarchal classification tree of parasitic weeds according to Tackholm (1974)
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The identification process starts on level 1 with two pictures (1 & 2) to show the
parasitic habitat as holo (1) and partially parasite (2).

ES — PARASITIC WEEDS

Levels

1 2 3 4 5 6 7 Show Ar.Control Method En.Control Method Print Exit
Room Room Room

Parasitic habitat

Partially parasite

Holo parasite

Click any picture to
go to the next level K

The user selects picture (1) by clicking on the mouse to go to level 2.

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


http://www.pdffactory.com

The system shows the pictures of the parasite attachment site on the roots or
shoots of the host plant .

ES — PARASITIC WEEDS

Parasite attachment
On host roots On host shoot

Next, the user selects the parasite on roots at level 3.
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This level dependent stem either branched or unbranched

ES — PARASITIC WEEDS

Parasite stem
Branched Un-branched

Then the user selects picture 5 which describes the stem as branched,
Next, the user selects picture 5to go to pictures (7&8) in level 4.
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In this level the system display the parasitic species

ES — PARASITIC WEEDS

Parasitic Species
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The system continuo to display the pictures until the user
reach therequired weed species.

Then the system provide Method of control and management
for each parasite.
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I = S

Automated Weed Seeds ldentification System

By

Enas Mohamed Kamel Mohamed Barain
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The objectives

 The main objective of the

current work Is to
Introduce a computer
vison system for weed
seeds identification.
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The Research Plan

i )
#4 his study describes how to choose features and build a

computer vision identification system for weed seeds by

using the image of the seed only, as an input value.
240 seed images were taken for 20 weed seed species.

Avena fatua Coronopus Chenopodium Echinochloa crus

L. didymusL. ambrosioides galli L.
I
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IN GENERAL, THE PROPOSED SYSTEM IS

%

| mage Recognition

|dentification I
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Imaging Unit

In this system, images with size 352x288 pixel were obtained using a
color video camera (model TK-C621EG, JVC, Japan), connected to a
microscope (CETI). The image was exposed to light provided by two
external tungsten lamps 12V-21W in addition to the lamp of the
microscope. The camera was connected to a computer through TV.
The TV card was used to reducethe cost of the system.
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The collection of seed images

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


http://www.pdffactory.com

i Y

U sSegmentation :

(@) Red-band image (b) Binary image
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olt was found that the brightest regions belong to the seed and
not to the background.

oFurther study indicates that these brightest regions appear
clearly at the red-band image as shown below :

(a) Original image (b) Red-band
Image
Based on this assumption an algorithm has been developed.
The algorithm has different parts such as enhancement,
segmentation, feature extraction, feature reduction and
identification.

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



http://www.pdffactory.com

F ynancement :

Many image enhancement techniques are based on the spatial
operations such as the median filter. The median filter was
used in smoothing the seed image. M edian filtering is effective
In removing salt and pepper noise, (isolated high or low
values). In this algorithm, a special care was taken to process
the pixels at edges and corners of the image.

(a) Red-band image (b) Smoothed image by median
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E Fedture extraction
Many algorithms werewritten to:

v Extract boundary and seed measurements

v Studying thereationship between the seed shape and :

VI

Vv Studying the seed texture
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“} Different algorithms have been tried to extract the boundary.
In general, the chain-code algorithm written in IDL by
Fanning (Fanning, 2006) and adopted in this system for the
seed images, gavetherequired boundary.

Thesegment binary image  Theboundary of the seed
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gAlgorithms have been written to find the area,
length, center of gravity, length between this
center of gravity and each point on the
boundary which was called radial profiles.

qThese radial profiles are sorted in order to radial profiles
select the minimum and maximum radial
profiles(Min-radius & Max-radius).

Among the features which depend on the
extracted boundary are circularity and radius

ratio.
: : ~, (area)
Circularity =40 5
(length)
_ _ Min-radius
Radius-Ratio= :
Max-radius
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To study the similarity between a seed
and a crcle an algorithm has been
written to fit all pixels of the seed into a
circle (fitted circle).

Another algorithm has been written to
find the area of a circle with radius
eguals to the minimum radial profile.
This circle was considered as the biggest
circle inside the seed. These two circles

were used to extract the following Biggest circle

_ Inside the seed
features area of the Fitted_cir cle

Fitted circle

Circle -ratio =
Seed area

_ _ _ radius of the Fitted circle
Circle-radiusratio = =

Average lengthof all radial profiles

_ _ Seed area - area of bigest circleinside the seed
Difference weight =

Seed area
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" A program has been written to fit all
pixels of the seed into an €lipse.

v’ The program calculates the area of the
dlipse, the length of the magjor axis (a)
and the length of the minor axis (b) /
which used to compute eccentricity:

Ja- b

e dlipse=
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Mor e seed descriptors could be

extracted by comparing the seed with
its convex hull.

The convex hull of a seed isthe minimum
polygon that circumscribes the seed.

Convex curve

A program has been written toreturn
the convex hull of a seed and return the
area inside this convex hull. The convex
hull has been used to find some
features such asthe convex-ratio.

Convex-ratio = Seed area — Convex_area
Seed area
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Another set of features could be used to describe the seed texture. These
features have been extracted from a region of interest of each seed.

For normalization purpose, the region of interest is represented as a square
with the same size for all the seeds. The position of the square is decided by
choosing the detected seed center asthe center of the square.

Texture based features were extracted from this square such as the mean,

central moments and combined central-moments features. M1 =
=R gt By

N-1

Mean:)_(:iéx. M2 = (1 - B ) +4>x< (1
N2 ™ 11)2
¥ ¥
=3 & (i- i- oy (i) M3=(un ,-3><p ,)°+(3><1u
o i:'¥j:'¥( CX)p(J Cy}q 21" B )

Wherep,=0,1, 2,3
I\I\/fg_: Mas 3 2)° + (o + 1 o)

CM1- /M2
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“ Featur e Reduction

The Weighted Absolute Difference of Means (WADM) is used
to reduce the feature space and to estimate the possibility of
separating the data into two classes based on their mean (m)
and standard deviation (o ).

The WADM Is defined by the absolute difference of two
different means (mi, mj) divided by the square root of the
summation of the corresponding two variances (o 12, 0 |2) :

(Imi-myj))

WADM=
2 2
/si+s’

wherei,j=1,2,3,..., 20,1 # ] arethe seed number
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VKW | dentification
%

Each species of the training sample were represented by a 17-
dimension vector (F1, F2, ..., Fl7)s andi =1, 2,.. ., 20.

The Euclidian distance was used for identification.

For an unknown seed the features values were computed as a
vector (flun, f2un, . . . , f17un) and then the Eudlidian

distances between this vector and the vectors {(F1, F2, . . .
Fl17)s and | =1, 2, . . ., 20} was calculated and the unknown

seed islabeled as the seed species with the minimum distance.
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Results showed that some seeds wer e misclassified.
Trial and error method have been used to select a smaller set of
featuresto improvethe results.

So, using 6 features vector (Circularity, m02, m20, m22, convex-
ratio, difference-weight) was mor e effective.

2 2
Dl:\/ (Fjsl- flun)2+(F231- fam) +---+(F6 s1- f6un)

2 2
DZ:\/ (|:352- f lun)2+(F232' f2un) +---+(F632- f6un)

D20=1(F00 1+ (F2s00r foun™+-+ (620 féur)
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T

Analysis of the Results

According to the proposed system results the seed species were
divided into four groups:

In the first group the system managed to detect 10 seed
species correctly with 100% accuracy.
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In the second the classification accuracies were 83.3% for 5
seed species.

It was clear that only one test image of each species was
mistakenly classified by another species. An example of these
Speciesis:

Input seed species Output seed species
The high similarity between the two seeds might be the reason
for thismisclassification.
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In the third group the program has managed to detect 2 seed
species with accuracy 66.67%. Only two test images of each
species were mistakenly classified by another species.

| nput seed species Output seed species

Similarity could be the reason for this reduction in
accuracy.
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In the fourth group the program has managed to detect 3 seed
species with accuracy 50%.

It was clear that only three seeds (among the 20 species) got the
lowest accuracy in theidentification process.

Input seed species Output seed species

Similarity could be the reason for this reduction in
accuracy.
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R esults indicate that among the 120 images which belong to 20
different seed species, the system managed to label 102 images
_correctly and therest of the images got misclassified.

5

hus, the accuracy of the system is85%.

SO, it will also help in providing more features that depends
on color and texture could improve the results significantly.
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Cuscuta Campestris

Cuscuta spp.
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Histological study of Cuscuta spp on:

cortex

A:Dodder
haustorium
epldermis
Chick pea“Cicer arietinum’ Lupine “Lupinus termis’
contact
B:Host
tissues

Egyptian clover Bean “Phaseolus vulgaris’
“Trfolium alexandrinum”
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LAYOUT
Thestudy carried out within 3 branches:

|-Taxonomical studies
1- Collections.
2- Systematic treatments.

3- Taxonomical features.

|1- Ecological studies

Part 1- Laboratory experiments
A- Germination percentage.

B- Length of haustoria.
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Part 2- Green house experiments.
A- Relationship between host and Cuscuta spp.
B- Phenological aspects.

I11- Molecular studies
A-Protein analysis.

B-DNA analysis.
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Taxonomy review

Tackholm V. (1956); described 9 species under genus
Cusuta ;C.monogyna,C.chenensis, C.hyaliua
C.pedicdllata,C.palastina,C.epilinum,C.brevistyla,

C.planiflora and C.approximata .
* Hutchinson .J. (1959); described Cuscutaceae asfamily of parasitie henbsrootless
without green colouring
 Bentham,G.et ,Hooker.J.D. (1960); described Tribus Cuscuteae lin as 80 species.

 Ramis.A.1.(1929);In Egypt , he described 5 species belong to genus cuscuta under
family convolvulaceae that C. monogyna ,C.arabica,C. epilinum C.brevistyla and
C.planiflora.

o Chrtek .J. and Osbornova .J. (1991); described fanmily Cuscutaceae in 3 genera ;
Monogynella,Grammica and Cuscuta , Genus Grammica divided into C.campestris
and C.chenensis and Genus cuscuta divided into five species (in Egypt and adjecent
countries) C.pedicellata , C.planiflora,C.approximata C.palastina and C.epilinum .

C.padicellala and C.planiflora iscommen , C.approximata is ecepted not yet proved

C. palastina its has never been reported in Egypt . Monogynella genus was founded
by one species M. monogyna , it founded only once (on citrus sp ) C.chenensis
founded in Giza before 50 years ago .
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Figure (1): Show thedistribution of C.pedicellatain Egypt
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Figure (2): Showsthedistribution of C.planiflorain Egypt
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MEDITERRANEAN SEA ’j

Figure (3) : Showsthedistribution of C.campestrisin Egypt
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Figure (4) : Showsthedistribution of C.epilinum in Egypt
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C.pedicellata

C.planiflora

G.campestris

C.epilinum

Figure (5) : Show the Flower structure
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C.pedicellata

(\ P

el : S
_ < \ E j oy
C.campestris % N\ ? C.epilinum

Figure (6) : Show the Calyx structure

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



http://www.pdffactory.com

YN

N

C.planiflora
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C.epilinum
C.campestris

Figure (7) : Show the Corolla structure

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



http://www.pdffactory.com

Wﬂ/&) C.pedicellata

{

(]

Figure (8) : Show the Scale structure

C.campestris
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C.pedicellata g Jf{’ C.planiflora
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Figure (9) : Show the Gynocium structure
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A: C. pedicellata (75 x). B:C. planiflora (50 x).

C:G. campestris (50 x). D:C. epilinum (50 x).

Figure (10) : Show the seed outline.
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A:C. pedicellata.(500 x) B:C. planiflora.(500 x)

C:G. campestris .(500 x). r- % D:C. epilinum .(500 x).

Figure (11) : Show the shape of seed surface(The holes and wrinkles).
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A:C.pedicellata B:C.planiflora
(500 x). (500 x).
C.G.campestris .
(500 x). D:C.epilinum
(500 x).

Figure (12) : Show the TS of seed coat composed of (ep) epider mis,
(o) outer palisade, (1) inner palisade, (p) parenchyma.
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K ey of family Cuscutaceae

|. Stylesingle -------- A------ Genus. Mongynella.
. Styletwo.
1- Capitate stigma -- -B---- Genus. Grammica.

2- Linear stigma ----- C--- Genus. Cuscuta.

* A-: Solitary style.
* B- . Capitate stigma.

* C-: Linear stigma.
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Key of genus Cuscuta

la. Style and stigma together (before fruitness) much shorter than ovary
1b . Style and stigma together (before fruitness) aslong or longer ovary

2a. Inflorescence 10 mm in diameter; calyx + aslong as corollatube, stigma ovate as
long as style ; capsule + 3mm long, seeds twinced; parasitic generally on flax --------
---------------------------------------------------------- C.epilinum

2b .Flower distinctly pedicellated in umbell like inflorescence; capsule
breaking irregularly ------------------------—--- C. pedicellate

2c . Inflorescence 3-6(-7) mm in diameter; calyx lobes usually long as broad,
fleshy + turgid at apex but without cylindrical appendage ---------------=-=-=------

C. planiflora
Key of genus Grammica
Capitate stigma:
1-a. The perianth remainaing after maturation ---------- G. chenensis
1- b. The perianth exposed forming cupshap - --------- G . campestris
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' C.planiflora

C.pedicellata
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G.campestris C.pedicellata
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Ploymer ase Chain Reaction( PCR-RAPD) pattern of Cuscuta spp.

using different primers; L and | are DNA markers.

o BegBice T T,

— 364
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OPZ-08
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Studies on some varieties of Convolvulus arvensis L.
in Egypt and their effect on higher plants
“"Cultivated crop plants®.
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Systematic study

Macro morphology study

Morphology study on the C.arvensis and has been studied
on the basis of the form of the flower and shape of

parts (sepals and petals and anther and stigma) as well
as in the form of |eaves and the distance between the

leaves and the length and width of |eaves.
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| Micromor phorphology study.

Achieved by scanning electron microscope:

Transversal section In the seed, as wdl as to
Illustrate the shape of the outer seed coat and

pollen in thethree varieties under study.
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The distribution of the three varieties in

Fnvnt
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C.arvensis var.arvensis var.linearifoilius var.nov.

Vegetative parts (Leaves).
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C.arvensis var.arvensis var.linearifoiliu var.nov.

Floral parts
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Var. linearfolius

C.arvensis var. var. nov.

arvensis

Pollen grains
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Var. arvensis Var.
linearfolius Var. nov

Seed shapes(x50).

SEErm
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Anticlinal & periclinal shapes(x350)
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Var.
liInearfolius
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Genetic study

DNA RAPD-PCR polymerase chain reaction
(RAPD-PCR) using 12 primers to differentiate
genetically between the three varieties under

study.
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Key to varietiesof Convolvulusarvensis
la. Ratio between length to width of leaves equal 6 to 10, periclinal

wall isranged from 12-25 um.............. var. linearfolius
b. Ratio between length to width of leaves equal 2 to 4.
periclinal wall isranged from 7-11 Um.........ccccoiieeeeeeiiicciieeeee, 2

2a. Distance between alternated leaves equal 1.5 to 2.5 cm. Pollen
grain with tapering end, without waxy cover. The outer palisade
two-layered, anthers white with blue margin
........................................................................... var. arvensls.

b. Distance between alternated leaves ranged from 1.7 to 5.0 cm.
Pollen grain with obtuse apex covered with wax. The outer palisade
onelayered. Antherspink................... var.nova.
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RAPD PCR pattern using primersOPA7, OPA10& OPA14.
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M AVB C A®B.C A B C

RAPD PCR pattern using primers OPB2, OPB3& OPB10
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Phylogenetic tree Using
UPGAMA method.

The dendogram showed that var. linearifolious Is
separated from the other varieties at 0.76 bp. The var.
arvensis and var. nova separ ated at 0.78bp.
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The resulting dendogram showed that var. linearifolious Is
separ ated from the other varietiesat 0.76 bp. Thevar. arvensis and
var. nova separated at 0.78bp.

The varieties arvensis and nova have eight common bands,
three by using primer opA7 at mol. wt. 2230, 1614 and 1301bp, by
using opAl4 there are two common bands at mol. wt. 2621 and
1614bp, by using opB10 two common bands at mol. wt. 1643 and
616 bp, whilethereis one common band at mol. wt.933bp.

Thevarieties arvensisand var. linearifolious have four common
bands by using primer opAl4 by using primer opB3 at mol.
wt.476bp one band at mol. wt.612, by using primer opB7at mol.
wt.635 and 364bp.

The varieties var. linearifolious and nova have two common
bands one by using primer opA10 at mol. wt.443bp, the other by
using primer opB7at mol. wt. 1062 bp.

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



http://www.pdffactory.com

Present results of RAPD-PCR for var. arvensis showed 18
specific bands; by primer OPAY five. By primer OPA10 there was
one specific band, by primer OPA14 four, primer OPB10 three,
primer OPB15 four and primer OPB7 one.

For var. linearifolious there was three specific bands by primer
OPA10, one by primer OPA14 and oneby primer OPB3.

Var. nova which showed fourteen specific bands in case of using
the OPAY primer, in case of using OPA10 primer, in case of using
prime OPA14, seven bands in case of using prime OPB3, two
bands in case of using primer OPB10 and two characteristic bands
at mol. in case of using primer OPB15, rather than the other two
varieties which indicated that Convolvulus arvensis var. nova may
consider as one new variety.
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Biological (Allelopathic) control

On of recent objectsis allelophathic control. For example
as complementary ways to control the C. arvensis by using
extraction of three weeds. Xanthium strumarium L.,
Amaranthus graecizans L .and Chenopodium murale L
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Allelopathic effect of X. Strumarium on of C. arversis
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Allelopathic effect of Amarantus graecizans L.on C.arvensis
growth.
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Chemica control

The current study was conducted by two
synthetic herbicides Roundup 48% SL

(glyphosate) and  Starane  20%
( pyridyloxy acetic acid .
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NEW TRENDSIN BIOLOGICAL
CONTROL OF
WEEDS

by

CENTRAL LABORATORY FOR
WEED RESEARCH, AGRICULTURAL
RESEARCH CENTER, EGYPT
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INTRODUCTION

 Theeconomic and environmental importance of weeds isnot
always appreciated.

 Herbicides make up 47 percent of theworld agrochemical sales,
with insecticides next at 29 per cent.

 IntheUSA, herbicideswere 68 percent of total pesticide
production in 1993.

* Inthedeveloping world, weeding, usually by hand, accounts for
up to 60 percent of total pre-harvest labor input.

« |f uncontrolled, weeds can cause completeyield loss, arecord
equaled by few insect pests or pathogens.

* Invasive weeds cause enor mous environmental damage, which is
only now being recognized.
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(1) Biological control

The actions of parasites, predators, and pathogens in
maintaining another organism’s density at a lower
aver age than would occur in ther absence.”
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Biocontrol usually allows some injury and/or damage

Biocontrol agent population always
lags behind the pest population. This
allows the pest population to build up
to some extent.

Population Density

Time
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Costs/Disadvantages of Biocontrol

e Usually requires change in management practice.
e |ncreases scouting effort.
e Intrinsictimedelay.
e |Increased risk:
— New NE’s may cause harm.
— Uncertainty about NE requirements/reliability.
— Always a potential for pest to escape control.
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Characteristics of Effective NE's

e (Can detect pest populations at low densities.
e Rapid population growth relativeto pest Population.
e High pest destruction rate per capita.

e Synchronized phenology.

 Persistenceat low host density.

e Persistence over cropping seasons/rotations.

« Tolerant of management actions.

 Willingly adopted by pest managers & growers.
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Therearethreedifferent techniques for applied biocontrol:

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

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

(i11) Classical biocontrol: The importation and release of
exotic biocontrol agentswith the expectation that the
agents will become established and further releases will
not be necessary.
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Unlike the biocontrol of insect pests, where |PM
primarily relies on conservation and augmentation,
classical biocontrol is the mainstay of weed
biological control, and conservation is hardly used.

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



http://www.pdffactory.com

Augmentation

Augmentation Is occasionally used with
mycoherbicides and some insects, and in the

deliberate use of grazing animals for weed
control.
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The use of fungi as bioherbicidesisan example of
augmentation as a biocontrol technique for weeds.

Thereis an extensive literature on the potential of this
technique, but little actual use as commercial or
practical methodsin thefied.

Particularly in the USA, weed scientists often use the
term “biocontrol” to refer solely to the use of
pathogens as mycoherbicides, ignoring classical weed
biocontrol.
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EXAMPLES FOR SUCCESSFUL USE OF
BIOLOGICAL CONTROL AGENTS

o Despite this, actual use in the fied is minimal,
with problemswith mass production, formulation,
and commercialization continuing to prevent
wider use.

e As practical, economically viable alternatives to
chemical or mechanical weed control,
bioherbicides are still very much a nonstarter.
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There are a few examples where native insects are
artificially increased or otherwise manipulated for
the control of native weeds eg. :

1- Native coccids, Austrotachardia sp. And Tachardia
sp., are used for control of Cassnia spp., native
woody shrubs, in Australia.

2- Augmentation and preservation (the cessation of
Insecticide spraying to control grasshoppers and
cater pillars) of a native root- and leaf feeding weevil,
Cleonidius trivittatus, has been proposed for the
control of the native weed purple locoweed
(Astralagus mollissimus) in the USA.
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3- The stem-boring agromyzid:

Conservation/augmentation of the stem-boring agromyzid
Phytomyza orobanchia Kaltenbach (through collecting
Infested stalks in autumn, preserving them through winter,
and placing them in the fields in early spring) has been used
to control the parasitic weeds Orobanche spp. iIn the
southern USSR and has been proposed for Morocco and

Eqgypt.
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Augmentation of introduced biocontrol agents is more
widely used, chiefly when the agent dispersal capacity is
poor and the weed occursin 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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Classical biocontrol

Classical Biological Control of Weeds Definition

The introduction of control agents into a region, that is
not part of their natural range, to suppress per manently

the populations of selected target weeds usually also
Introduced into that region.

“ Harley and Forno 1992, M cFadyen 1998, modified ”
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Classical biocontrol

e Biocontrol of weeds using exotic insects has a long history,
since the first programs against lantana in the early 1900s
and against prickly pear cactusin the 1920s.

« Partly as a result of the early successes in control of
rangeland weeds, and partly because the use of herbicides
was so successful against crop weedsin the developed world.

e Theuse of biocontrol of weeds has tended to be concentrated
on rangeland and environmental weeds and hence In
countries with large areas of rangeland. Consequently, the
filve most active countries, in numbers of weed species
targeted and agents released, are the USA, Australia, South
Africa, Canada, and New Zealand, in that order, with the
USA and Australia nearly twice as active asthe others.
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All these countries have a long history of successful weed
biocontrol. For example,

eHawall started in 1902, and has a success rate close to 50
percent, with 7 out of 2lweed species targeted under

“complete” control, and significant partial control of three
more.

*There is an increased emphasis now on using biocontrol
for weeds of natural ecosystems (here called environmental
weeds),which are having a maor impact on native
ecosystems in Hawalii.

Hawail undertakes its own foreign exploration programs,
and increasingly introduces pathogens as well asinsects.
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Biocontrol program successfactors

Whether a biocontrol program will be successful depends on
three main factors:

1- The damage each individual agent can do to the plant.

2- The ecology of the agent, which deter mines the population
density achieved in the new environment.

3- The ecology of the weed, which determines whether the
total damage is significant in reducing its population.

The first is relatively easy to determine; the problem is to
predict the other two, and most of the numerous predictions
made over the last 40 years have been proved wrong
(M cFadyen, 1998, 2000).
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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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PROCEURESFOR BIO CONTROL
1- Choice of target weeds.

« Decisions on which weeds are suitable targets for
biocontrol programs are based on the benefits to be
achieved plus estimates of the probability of success.

« The more widespread and damaging the weed, the
greater the potential benefits, but costs and benefits
may be hard to quantify for environmental weeds.
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1- The only valid prediction Is that successful
biocontrol in one country greatly increases the chances
of success in another. However, there are examples

where successful control In one country was not
repeated in others.

Prior use elsewhere also reduces the cost of a
biocontrol program, as the expensive overseas survey

and testing have already been done.
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2- Biocontrol is also moredifficult wherethe

weed has close relatives of economic or native value, because
agents selected must be

monophagous, i.e., must feed only on a single species, which
reduces the available pool.

3- Serious conflicts of interest, arising where a plant isa weed
INn one situation and a valuable plant in another, may prevent
the use of biocontrol. Where a plant Is a serious weed In
natural ecosystems but is valuable in other contexts, payment
of compensation may be an acceptable solution If the
economic value of the plant isminor, for example,

e Strawberry guava, Psidium cattleeanum, and

eginger, Hedychium gardnerianum, in Hawail , where the
economic valueis great.
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PROCEURES FOR BIO CONTROL
2- Agent selection

Four major steps are involved in a weed biocontrol
program (classical biocontrol):

1- Overseas exploration,
2- Selection and testing of agents,
3- Rearing and release, and

4- Evaluation.
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PROCEURESFOR BIO CONTROL
2- Agent selection
1- Overseas exploration

e Overseas exploration requires  correct
Identification and characterization of the weed
and its country of origin.

« Genetic analyss based on gspecific plant
chemicals (Isozymes, and DNA is being used to
Identify and characterize the different strains
of aweed.
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PROCEURES FOR BIO CONTROL
2- Agent selection
1- Overseas exploration

e This facilitates the collection of agents from the
correct strain and locality.

* Agent selection isthe critical step, and choice of
the best agent is the “holy grail” of weed
biocontrol.
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PROCEURES FOR BIO CONTROL
2- Agent selection
1- Overseas exploration

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

* An insect may perform better than expected .

e 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.

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



http://www.pdffactory.com

PROCEURESFOR BIO CONTROL
2- Agent selection
1- Overseas exploration

PREDICTION

 Predictions based on prerelease studies of agent impact in
their native range may prove equally useess, chiefly
because it isimpossibleto predict the factors affecting agent
populationsin the new country.

e Predictions based on climatic analysis need to be treated
with caution as the best climatic match Is no guar antee of
success while, conversely, some agents have thrived outside
their “normal” climatic range they can, however, be useful
INn extreme climates such asin Canada.
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PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.
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PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.

A. Host specificity testing

The only nonspecific agents used in weed biocontrol
have been fish, introduced into several countries
for fishing and to control submerged aquatic
weeds with frequently disastrousresults.

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



http://www.pdffactory.com

PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.

A. Host specificity testing

 Over theyears, host specificity testing has developed from
thetesting of long lists of crop plantsunrelated to the host
weed, to use of targeted lists of plants closely related to
the weed and including native plants.

e The aim is no longer to demonstrate that a group of
valuable plants will not be attacked, but has become the
determination of the potential host range of the agent, and
therefore of which plantsif any areat risk in thefield.
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PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.

A. Host specificity testing

HOW THISTEST ISPERFORMEED?

e |t isusual to test feeding in all mobile stages (adults and
mobile larvae or nymphs).

e |n case of Immobile larvae that feed inside the plant or on
theroots, adult oviposition choiceistested instead.

* Because oviposition in itself does not usually cause
significant damage, the critical factor isthe ability to feed
and develop on thetest plants.
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PROCEURES FOR BIO CONTROL

2- Agent selection
2- Selection and testing of agents.
A. Host specificity testing

RESULTS:

« Test results are published in entomological and
biocontrol journals and in the proceedings of the
International Symposia on Biological Control of
Weeds.

 Results for rejected agents are often not published,
with some exceptions which are regrettable as it
can _give the impression that potential agents are
never rejected.

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



http://www.pdffactory.com

PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.

A. Host specificity testing

RESULTS:

 The phylogeny of both the plant and the insect is critical
to host specificity in most groups.

 Understanding of host specificity is greatly improved
when the insects attacking a complete taxonomic group of
plants are known e.g. the thistles in Europe and the
Ambrosiinae in North America or where the host
relationships of a taxonomic group of insects are studied.
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PROCEURES FOR BIO CONTROL
2- Agent selection
2- Selection and testing of agents.

A. Host specificity testing

NON-CHOICE TEST ON CLOSELY RELATED "AT
RISK® PLANTS

Testing must take into account the possibility that very
high population levels developing on the host weed may
result in starving insects dispersing onto adjacent crops or
other plants, where significant damage may occur even if
development or long-term survival isnot possible. For this
reason, some kind of non-choice test on closely related “ at
risk” plants must be part of the testing schedule.
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3- REARING AND RELEASE
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4- EVALUATION
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4- EVALUATION

A- Developing theories on evolution of host
specificity

It Is now generally agreed that evolution In
phytophagous insects has been from generalists to
specialists, with theresult that, in specialists, there may
be little surviving genetic variation in ability to utilize
different host plants for oviposition or for larval or
adult feeding. In other words, highly host-specific
Insects introduced Iinto a new country are most

unlikely to become selected for ability to use novel
plants as hosts.
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4- EVALUATION
B- Theinterpretation

« The major problem is the interpretation of results where
feeding occursin thetests but not in thefield.

 This may often be the result of artificial confinement but it
may mean thefield data are inadequate.

« For example, the chrysomeid Ophraella communa was
believed to be restricted to plants in the sub tribe
Ambrosiinae of the Hellantheae and was not known from
sunflower Helianthus annuus or other Helianthus spp.

e |n tests, development occurred on sunflower and the species
was regected as a biocontrol agent. Subsequently, the results
of the laboratory tests were confirmed when O. communa
was found in the field on Helianthus ciliaris and Ratibida
pinnata, both in the sub tribe Helianthiinae.
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4- EVALUATION
B- Theinterpretation

o |f extensive development or feeding occurs in laboratory tests
on plants not attacked in the country of origin, very careful
analysis Is needed to determine whether other factors might
prevent attack on these plants under field conditions.

e These can be:
—Specialized pupation reguirementsor,
—AQggregation responses to chemicals from the damaged plant
or,

—Feces containing these chemicals.

If no such limiting factors exist, then it must be assumed that
attack will take place.
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GENERAL CONCLUSION

 |n general, host testing can never give absolute answers (i.e.,
guarantee the agent will never attack other plants) but

provides the basic information required for a process of risk
assessment.

When test results indicate that attack will occur on desirable
native or crop plants, the decision whether or not to release
the agent isultimately political, wheretherisksof release are

weighed against the conseguences of alternative control
methods.

Agents that have been released in the knowledge that they
would attack non target plants, where the relative value of
the no target plant was significantly lower than the damage
(economic or environmental) being caused by the weed. In
such cases, it Is important that resources be allocated for
careful evaluation of the actual fied Impact of the agent on
both weed and non target plants.
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Biological Control of Weed
Success stories
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Biological Control of The Musk Thistle

Since Initiation of weevil collecting with
Missouri personnel In 1991, more than
150,000 weevils have been collected and
released by Oklahoma Cooperative Extension
Service personnel.

The Introduction of the musk thistle head
weevil has successfully decreased the severity
of infestationsin the northeaster n counties.
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Biology of the Musk Thistle Head Weevil

3). The musk
thistle head
weevil

overwinters as
an adult. In
early spring,
they feed on
rosettes, mate
and females lay
eggs on the
emerging seed
heads.
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Biology of the Musk Thistle Head Weevil

4). Theeggs
(cases) arelaid
on the bracts of
developing
flowers. Each
female can lay up
to approximatey
100 eggs.
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Biology of the Musk Thistle Head Weevil

5). Eggs
hatch in 6to
8 days and
thelarvae
feed on
Immature
seed for 25
to 30 days.
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Biology of the Musk Thistle Head Weevil

6). In July, adultsemergeto
seek an overwintering site. A
second gener ation has been

observed in some |locations.
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Biological Control of Weed
Success stories

3- Biological control of Prickly pear

Opuntia spp. In Australia
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Prickly pear (Opuntia spp.) in Australia

|:§:| I."'.' ' LI |I|'|I| _EI q n |-__. r.

W. Wagher@USDA-NRCS Plants Database
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Prickly pear (Opuntia spp.) in Australia

Chronology (source:
http://www.northwestweeds.nsw.gov.au )

e Introduced in 1788 with the First Fleet —dye
iIndustry

o Additional introductionsfor forage and hedges
though 1800s

 Numerous species

 Problem acknowledged 1870

W. Wagner @USDA-NRCS Plants Database
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Prickly pear (Opuntia spp.) in Australia
Chronology (sour ce:

http://www.northwestweeds.nsw.gov.au )

Introduced in 1788 with the First Fleet —dyeindustry

Additional introductionsfor forage and hedgesthough
1800s

Numerous species

Problem acknowledged 1870

1886: prickly pear destruction act

1910: ‘Roberts | mproved Pear Poison’ created — 80%

sulfuric acid, 20% arsenic —considered best weapon
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Prickly pear (Opuntia spp.) in Australia
Chronology (sour ce:
http://www.northwestweeds.nsw.gov.au )

e Early chemical control: fumesfrom boiling
arsenic

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

Chronology (source: http://www.northwestweeds.nsw.gov.au )
e Early chemical control: boiling arsenic

e 1912 problem rampant: begin looking for biological control

1 Abeytias bad Bs it gets; |
. Cammeon pear AND. tiger pear B
i Photo belleved to have been taken'in
the Roma (Qld) area’ daring early 7
w1920, Nete person {wearing 4
- ﬁ_im"'ll'_—lzifneﬂ in 'the bkeground
Photographer unknows ||

Photo: © L. R. Tanner

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



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

Prickly pear (Opuntia spp.) in Australia

Chronology (sour ce:
http://www.northwestweeds.nsw.gov.au )

e Early chemical control: boiling arsenic

e 1912 problem rampant: begin looking for
biological control

e 1925, infested twenty-five million hectaresin New
South Wales and Queendand. It was spreading at
therate of half a million hectaresa year.
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Prickly pear (Opuntia spp.) in Australia
Chronology (sour ce:
http://www.northwestweeds.nsw.gov.au )

|~'*

Sample of cactoblastis larvae - photo taken ot Bingara 17 Sep 02 - LRT

Photo: © L. R. Tanner
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Cactoblastis cactorum moth
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ll1) Biological methods
e Least public opposition
 Number of successstories
Prickly pear (Opuntia spp.) in Australia
Chronology (sour ce:
http://www.northwestweeds.nsw.gov.au )
e 1926 introduction of Cactoblastis moth
e By 1932, most of the prickly pear stands had been
decimated

Photo: © L. R. Tanner
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5) Management
c) Control

ll1) Biological methods
e Least public opposition
 Number of successstories
Prickly pear (Opuntia spp.) in Australia
e Summary: spectacularly successful BUT
e Took 14 yearsto find biocontrol agent (1912-
1926)
e Some cool-climate stands remained; insect
less effective
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(1 1) Theimportance of molecular tools in classical
biological control of weeds. two case studies with
yellow starthistle candidate biocontrol agents
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ltaly (CAR, OMI), Russia [YST)

-

" \

PE3 1 F'Si'_'
P324.3 (
3

\
h\

Huh.sm {DN o) #2

Russia (YST)

Unrooted NJ tree based on Tamura and Nel distances from
COIl sequences showing some differentiation of Psylliodes
chalcomera into genetically distinct populations that are
associated with different host plant [YST, yellow starthistle;

ONO, Onopordum sp. (Scotch thistle); ONI, O. illyricum; CAR,
Carduus nutans (musk thistle)].
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Indirect effects of host-specific
biological control agents
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Microbial Control of Weeds

4/20/2013

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



http://www.pdffactory.com

Why Use Bioherbicides

High yield losses still occur despite availability of synthetic

pesticides.

— $619 million in vegetable, $441 million in fruit and nut
cropsinthe US (1997).

 Herbicideresistant weed populations have developed.

e Synthetic pesticides may have detrimental effects on non
target organisms.

e Potential environmental impact or harm.

4/20/2013
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The Bioherbicide Advantage

e Bioherbicidescan bereadily integrated into weed
management systems.

e Bioherbicides are often compatible with synthetic
herbicides.

* Organically acceptable.

* Low maintenance and management.
e Can bevery specific.

o Effectiveareanot limited.

4/20/2013
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Disease = distur bance from plant pathogen or
environmental factor that interferes with plant physiology

e Causeschangesin plant appearanceor yield loss.

e Diseaseresultsfrom:
— Direct damageto cells.

— Toxins, growth regulators, or other byproductsthat
affect metabolism.

— Useof nutrients and water or interferencewith their
uptake.
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Plant Disease Agents

e Livingorganisms- including fungi,
bacteria, viruses and nematodes

e Nonliving agents - including
unbalanced soil fertility, toxic
chemicals, air pollution, frost, drought,
sunburn, wind and hail

Brown necrotic lesionson potato foliage
caused by air pollution (ozone)
Photograph by Gerald Holmes.
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1- Causative Agents of Plant Disease — I nfectious Agents

e Fung

e Bacteria

e Viruses
 Nematodes
 Mycoplasmas
e Paragitic plants
 Protozoa
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2- Causative Agents of Plant Disease — Non Infectious
Agents

Air pollution (ozone, N oxides, SO2)
Nutrient deficiencies

Toxic elements and chemicals
Chilling injury
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Disease Triangle

G —— | solates 7

Cultivars ?

Must have correct combination of all 3 to have disease
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Environment affects fungal and bacterial diseases

* |ncidence = how many plants have the disease.

e Severity = how bad the diseaseison the plants
that havet.
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Exponential Growth from low initial inoculum if
environment is favorable

—L —
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[ | ]

Population Size (millions)
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Time (hours)
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Fungi

Organismsthat lack e
chlorophyll and obtain ther
food by living on other
organisms

Reproduce by spores (aidsin e
Identification)

Attack cropsaboveand -
below soil surface

Spread by wind, rain, insects, -
birds, soil, machinery and Blue mold (apple) fungal spores and

contaminated seed fruiting structures of cherry powdery
mildew. Scanning electron micro-

graphs by Alan Jones.
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General structure of fungus

Spores Reproductive Hypha
* 4 ° structure I
] e @ [ ]
- L]
[ a o e 2

Figure 3-3 Generalized structure of a fungus.
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Fungi

Many different types (root rot fungi, leaf spots,
rusts, seedling damp-off, vascular wilts, etc..)

Foliar vs. soil borne. e
Many different and complex life cycles. e

Facultative organisms — some may colonizelive e
plant tissue and may grow and reproduce in dead
tissueaswell.

May be many different isolates. e
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Fungal | solates

* Different genotypes of the same pathogen.

e Can differ inther virulence (effect on plant).

» Detect differences by DNA analyses.
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Early Blight of Tomato

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



http://www.pdffactory.com

Conclusion
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* Despitethevariability of results between trials, it
was demonstrated that both fungi can cause
disease on cogongrass under field conditions.

 Resultsfrom field experiments also showed that
D. gigantea did not perform aswell as B. sacchari
even when similar inoculum concentrations were
applied or when temperaturesand RH during
and immediately after inoculation were not very
different.
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Thedifferencesin thelevels of foliar damagein thefield trials
may have been dueto:

 Factors that affected the ability of the pathogens to
Infect the weed (quality of spores used in each trial or
virulence of the fungus itsdlf).

 Weed predisposition to infection or injury, made it less
susceptible, or allowed it to recover quickly from the
disease or the phytotoxic effects of the oil emulsion.

e These factors may include the environmental conditions
during the course of the experiments (temperature
regimen and the amount of rainfall) and

 Possibly the differences in the susceptibility of the
cogongr ass populations that were sprayed.
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 Theresults from the field trials indicated
that application of a high volume of the
SOE was necessary to achieve high levels
of foliar blighting in thefield.

 Because higher SOE contained twice the
number of spores and twice the amount
of carrier, the fungus and the oil covered
more leaf area; hence, a greater amount
of foliage was damaged.
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« According to Shrum (1982), uniform
distribution of inoculum on plant surface
sufficiently early in the season is essential
for creating epidemics.

« For a weed such as cogongrass, which
can produce numerous leaves during a
growing season and grow to a height of 3
m, a high application rate is needed to
ensure complete coverage of the massive
amount of foliage.
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« Complete coverage of the leaf surfaces
with inoculum also is important because
B. sacchari and D. gigantea have not been
observed to produce secondary infections
on _cogongrass, therefore, there will be no
continuous sour ce of inoculum.

 Hence, the level of cogongrass control In
the field ultimately will depend on the
level of initial infection and foliar
blighting.
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Final conclusion

e Our study only demonstrated the level of foliar
blighting that can be achieved using B. sacchari
or D. gigantea and possible ways to improve the
field efficacy of these fungi (by increasing the
volume of the SOESs).

e Aswith any other method of weed control, the
use of bioherbicides alone will not provide
complete control of cogongrass, and it will
requireintegration with other control methods.
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Developing of Microbial Weed
Control products
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Microbial Weed Control history

e The first product for
microbial weed control 3
(Collego) was registered in ARG
1982 for control  of ¥ |
northern jointvetch.

e Elliott and Lynch, 1984- &
1985

— Wheat varieties showed
variability in response
to different
Pseudomonas spp.

Northern Jointvetch
Aeschynomene virginica, from:
http://www.ricefar ming.com/h
ome/2000 pestguidel.html
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Principles of Microbial Weed Control

e Approach

— Classical: agent selection, inoculation, self-perpetuating,
long term protection.

— Inundative: mass production, application at high
inoculum levels over a localized area, short term,
repeated application.

— Augmentation: re-establishment of a classical agent.
e Classes

— Mycoherbicide: fungal pathogen
— Bioherbicide: fungl and bacteria
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|deal Characteristics of a Bioherbicide

e Produce abundant and durableinoculum in culture.
e Betarget specific.
 Begenetically stable.

« Be capable of killing a significant portion of the weed
population under a variety of environmental conditions
(weed densities).
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Microbial Agents for Weed Control
BACTERIA

 Bacteria — single celled, motile and non-motile prokaryotic
organisms which reproduce by binary fission and are ether
Gram negative or Gram positive.

— Deleterious Root Bacteria
— True Plant Pathogens
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Microbial Agentsfor Weed Control VIRUSES

e Viruses

— Sub-microscopic RNA or DNA,
single or double-stranded
molecules enclosed In a proten
coat composed of individual
structural units.

— http://plantpath.ifas.ufl.edu/plp
People/Faculty/Charudattan/Bio
Control/index.htm.

— Tropical soda apple, Solanum
viarum.

— SolviNix, BioProdex, Inc. -
Tobacco mild green mosaic
tobamovirus.

— Dr. Raghavan Charudattan
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Major Characteristics of Microbial Bioherbicides
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Culturing Bioherbicides

Medium —rich vs. poor

Growth Conditions — T, Light (intensity, quality),
aeration, solid vsliquid.
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Formulation

 Fungi - Most fungi produce spores and thus a high
iInoculum level can be readily produced on
Infected grain or by mixing fungal propagules in
inert carriers.

 Very few bacteria produce endospores and thus,
bacterial formulations are problematic.

e Viruses — some are quite amenable to drying and
hence, would be easy to formulate. However, will
need to overcome plant barriers.
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L imitations of Bioherbicides

* Restricted commercial potential

e Dew period and temperature regime for disease
development

« Formulation, shelf life, delivery system
 Mixtureswith other herbicides, insecticides, fungicides

 Multiple applications may be necessary to affect crop
yield
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Examples of commer cial bioherbicides
productsin USA

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



http://www.pdffactory.com

1- Collego

 Collego is a product based on spores of a special
Isolate of Collatotrchum glocosporiodes, that belongs
to Coeomycate group which cause anthracnose
disease.

e |t used to control the leguminous weed joinvetch
Aeschynomene virginica in rice and soy beans.

 The fungus kills weed by stem girdling and could
cause death up to 96-98% of treated weed.
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2. Devine

e Devine: isa liguid suspension consisting of resting
spores of Phytophthora palmivora for control
Morrenta obdurata the weed in citrus and avocado
orchards.

 The Phytophthora group of fungi cause blights
and stem and root rotting disease.

 Ove 90% of the vine population is killed through
2-3 years and pathogen can persists for several

years.
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Safety of Biological Control Fungi

o ColletotricAhum gloeosporioides

— Does not affect rats, mice, pigs, dogs, turkeys,
quail, crayfish, perch, catfish, frogs,
earthworms various plants

— survival in the environment
e Phytophthora palmivora

— Eye, skin, inhalation, oral, mice, rabbits,
hamsters, rats.

 Maybe not with some biological control bacteria
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Toxins

« Fumonisins - a series of secondary metabolites
produced by Fusarium moniliforme

— Potential carcinogen and toxin in grains
 AAL-toxin Alternaria alternata f. sp. lycopersici
o Scopulariopisbrumptii - threetoxins

— redroot pigweed and white mustard
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Genetic Stability

e Biological prediction - ability for sexual
recombination and the presence of mating
types increase the potential for genetic

adaptation.

 Advantage - adapt biological control fung
for pesticide tolerance.

 Disadvantage - new phenotypes, more rapid
adaptation.
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Pesticide Compatibility

» Colletotrichum gloeosporioides

— compatible with acifluorfen, bentazon,
malathion, carbofuran.

— Not compatible with propanil, fentin hydroxide,
or benomy!

* Phytophthora palmivora

— Incompatible with chlorinated water, wetting
agents, fertilizers, and pesticides
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Summary

 Microbial agentsfor weed control include
fungi, bacteria and viruses.

« Commercial productsarefew. Why?
— Formulation?
— Registration costs?
— Market?
— Consistency of results.
— Efficiency of results.
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ALLELOPATHY

e |ncreasing attention has been given to therole and potential
of allelopathy as a management strategy for crop protection
against weeds and other pests. Incorporating allelopathy
Into natural and agricultural management systems may
reduce the use of herbicides, fungicides, nematicides, and
Insecticides, cause less pollution and diminish autotoxicity
hazards.

e There Is a great demand for compounds with selective
toxicity
that can be readily degraded by either the plant or by the
soil microorganisms.

 Plant, microorganisms, other soll organisms and insects can
produce allelochemicals which provide new strategies for
maintaining and increasing agricultural production in the
future.
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« Several crops (some of which can be used as cover
crops) have been proved to release allelopathic
compounds in the soil, many of which have been
chemically characterized.

 Theidea of exploiting these compounds as natural
herbicidesisthereforevery attractive.
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Allelopathic chemicals

Can be present in any part of the plant-leaves,
flowers, roots, fruitsor stem.

They arereleased into the environment where
they affect the development and growth of
neighboring plants.
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Allelopathy

Chemical inhibition of one species
by another
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| ntroduction

Allelopathy, as defined by Rice (1984) is “any
direct or indirect beneficial or har mful effect of
one plant (including micro-organisms) on the
other through release of chemicals into the
environment.”

The term allelopathy from the Greek-derived
allelo - meaning “ compound " and - pathy
(meaning " mutual harm" or " suffering .
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Allelochemicals:

The term ° allelochemicals ” derives
from“allelochemics,” coined by Whittaker and Feeny
(1971), and was first used in literature dealing with
Inter specific chemical inter actions between or ganisms.

M any different secondary metabolites e.g., phenolics,
terpenoids, alkaloids, polyacytylenes, fatty acids, and
steroids-can act as allelochemicals.

*Phenolic compounds are wide-spread in seeds, fruits,
and other plant tissues, occurring either in a free state
or conjugated with sugarsas 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 alldopathy include
reduced seed germination and seedling growth

there iIs no common ,ALike synthetic herbicides
mode of action or physological 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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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. , “* N i e
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Other Allelopathic Plants

« Sugar maple
« Eucalyptus
« Juniper

« Sycamore
 Oaks

* Forsythia
* Peas

« Tobacco
* Rice

.
111111
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« Allelopathic inhibition Is complex and can
Involve the interaction of different classes of
chemicals like phenolic compounds
steroids ,alkaloids ,terpenoids ,flavonoids
with ,and amino acids ,carbohydrates
mixtures of different compounds sometimes
having a greater allelopathic effect than
Individual compounds alone

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



http://www.pdffactory.com

 physiological and environmental ,Furthermore
Solar radiation ,pests and diseases ,stresses
and less than optimal nutrient herbicides
and temperature levels can also affect ,moisture
.allelopathic weed suppression

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



http://www.pdffactory.com

e leaves ,including flowers ,Different plant parts
soil ,roots ,bark ,stems ,leaf litter and leaf mulch
,and soil leachates and thelir derived compounds
can have allelopathic activity that varies over a
.growing season

o Allelopathic chemicals can also persist in soil
affecting both neighboring plants as wdl as those
Although derived from .planted In succession
allelochemicals  may oe more ,plants
biodegradable than traditional herbicides but may
target species-also have undesirable effects on non
before widespread necessitating ecological studies
use
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o Selective activity of tree alelochemicals on crops and
JFor example .plants has also been reported other
the miracle tree promoted <L eucaena leucocephala
soil and water conservation and ,for revegetation
,also contains a toxic ,animal improvementsin India
protein amino acid in |leaves and foliage that-non
Inhibits the growth of other trees but not its own
species have also been shown to Leucaena .seedlings
reduce the vield of wheat but increase the yield of
L eachates of the chaste tree or box elder can .rice
retard the growth of pangolagrass but stimulate
.another pasture grass,growth of bluestem

* Allelochemical concentrationsin the producer plant
may also vary over time and in the plant tissue
Foliar and leaf litter leachates of .produced
are more toxic «for example <species Eucalyptus
.crops than bark leachatesto some food
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* Applications Research Strategies and Potential

 Thebasic approach used in allelopathic reseach for

agricultural crops has been to screen both crop
plants and natural vegetation for their capacity to
plant ,To demonstrate allelopathy .suppress weeds
and identification of ,production ,origin
alldlochemicals must be established as wel as
persistence in the environment over time in
n .concentrations sufficient to affect plant species
olant extracts and leachates are ,the laboratory
commonly screened for thar effects on seec
germination  with  further isolation and
Identification of allelochemicals from greenhouse
.confirming laboratory results ,tests and field soi
host crops,|nteractions among allelopathic plants
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e target organisms must also be-and other non
allelochemistry may ,Furthermore .considered
provide basic structures or templates for developing
Incorporation of .new synthetic herbicides
allelopathic traits from wild or cultivated plants into
crop plants through traditional breeding or genetic
engineering methods could also enhance the
biosynthesis and release of allelochemicals

« An allelopathic crop can potentially be used to
control weeds by planting a variety with allelopathic
In a rotational ,either as a smother crop ,qualities
or when left as a residue or mulch ,sequence
to control subsequent ,till systems-especially in low
application of  Alternatively .weed growth
or after ,along with ,allelopathic compounds before
synthetic herbicides could increase the overall effect
thereby reducing application rates ,of both materials
.of synthetic herbicides
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ONGOIG RESEARCH

o Allelopathy typically operates through the reease,
modification, and joint action of a number of
allelochemicals in a particular situation, and transitions
through the soil add to the complications for explaining the
phenomenon.

« Thefrontiersin research on allelopathy include isolation of
additional compounds that may be involved, and
determining more precisaly how allelochemicals production
IS regﬁlated and how the compounds function to inhibit
growth.

e Such information may allow modification of crop plants so
they have enhanced capability for weed Suppression.
Alternatively, new herbicides, pesticides, and growth
regulators may be developed from some of plant and
MiCr oor ganisms compounds.
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Biological control of weed success stories In
Egypt
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Classical biological control
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1- Biological control of the water hyacinth
Eichornia crassipes

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



http://www.pdffactory.com

1l
i bpr i

The water hyacinth Eichornia crassipes is
considered asthe world'swor st aguatic weed.
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SN UGA0002074

Absence of its original natural enemies and
presence of nutrient enriched water are the two main
factors that permit its invasion worldwide.
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Economic importance of water hyacinth:

Lallow et al (1987) found in a field trial in Argentina that Evapo-
transpiration of water hyacinth isabout 8400 liter water /ha/day.

Mukhopadhyay and Hossain (1990) found that water loss by
water hyacinth vegetation more than twice from open water
surface.

Singh and Grill (1996) found that the values of water loss from
open surface and water hyacinth are 0.8-3 and 1.37 — 8 mm/day
respectively.
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Biological control of thewater hyacinth
Eichornia crassipes
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Neochetina eichhorniae

Matiled water hyacinth greevi
Hyacinth weevil larva in stem
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Late-stage Neochetina sp. Larvae feed at the base of leaf
petioles, often damaging subtending axillary buds. (Photo
courtesy of W.C. Durden, USDA, ARS.)
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 The use of Neochotina bruchi was originally
established in Benin and Indonesia.

e Studies on Dbiological control of water
hyacinth showed that the Neochotina brunchi
and N. echorniae represent the most
effective biological control agents.
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Biology and host specificity of
Neochotina bruchi weevil
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e« Adult of N. bruchi feeds on the narrow upper third of the
petiole and lamina where they remove the epidermal layer and
some of the underlying cellsto from small scars.

 Theadult female could lay up to 8 eggs/day and usually placed
its eggs in the 2nd and 379 layer of aerenchymatous cellsin the
bulbous petiole and hatches within 7 days.

 Newly hatched larvae tunnel towards the base of the petioles
and into the crown.

 Fully grown larvae leave the crown and pupate under water
making a cocoon of root hairs.

e During the day, the adult usually hide beneath rolled
leaves.
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Three generations'year have been observed in the
native rangein Argentina.

Stage Duration (days)
- EgQg 7.6
- Larvae 32
- Pre-pupa I
- Pupa 23
- Gene-ration 96
time
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Host specificity of

Neochotina bruchi weevil
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« Host range studies of N. bruchi by the USDA and Indian
|nstitute of Horticultural Research were carried out on 107
different plants from 52 families r epresenting a wide range of
terrestrial and aquatic species

 Adult feeding behavior was studied in starvation tests in
presence and absence of water hyacinth and showed that N.
bruchi can feed and reproduce only on water hyacinth and
may rarely fed on two other speciesrelated to Pontederiacea.

e Field trails in USA, Sudan and India demonstrated that the
extensive spread of this weevil among region infested with
water hyacinth caused no harm for other non target species.
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2- The Biological control of Orobanche
spp. with Phytomyza orobanchia
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Augmentation of weed natural enemies

The herbivore Phytomyza  orobanchina fly,
which feed on Orobrnche’'s seeds , were
artificially augmented in order to be used against
the Orobtnche weed.

Mined stems that contains the fly larvae were
collected from fields at the end of growing season
and laboratory incubated over winter.

The tested fields are infested by the pupal stage
of thefly.
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Larvae of Phytomyza orobanchia (Diptera) in stems
of O. minor
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Taxonomic position, Diptera:
Agromyzidae,Phytomyza orobanchia
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Phytomyza angelicastri
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Phytomyza angelicastri
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Phytomyza calthophila
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Phytomyza ilicis
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Phytomyza spondylil
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Non-classical biological method
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Non-classical biological method

Obstacles to field diseases development under natural
conditions:

e Fungal inoculums are presented at low levels in
the beginning of season.

 High disease levels takes long time to build up
and outbreaksarerarely developed.

* Poor dispersal ability.
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Generally such obstacle can be avoided
by applying massive Quantities of selected fungal
candidateto thetarget weed early in the season.
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Developing myco-herbicides. -
The use of plant pathogens is fairly new, compared with insect

pathogens.

Plant fungal pathogens are considered as the easiest to be
economically produced in built, stored and applied.

Highly sdlective strains can betested and applied.

Till recent years, little interests were given by big weed control
companiesto mycoherbicides.

An interesting and promising mycoherbicide should be
characterized by ther production economically, storage and cheap
to use.
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Formulation and delivery of
Mycoherbicides the case of Fusarium
Isolatesin EGYPT
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Risk assessment: Pathogencity of Fusarium spp. towards non-
target plants

As a Principe, Regulatory authorities can’'t accept
application of an microbial control agents through
Inundative biological control programs without conducting
several safety issuesto assure that the selected candidate for
microbial control has no adverse effects towards the non
target organisms. Therefore, it Is important that host
specificity tests and risk assessment methodology should
prevent the release of organisms that likely to have
detrimental impacts of non target plants.
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Effect of F. oxysporium on non target plant species

Twenty five plant species were selected based on thar
relatedness to Striga hermonthica and the main crop host
plant sorghum.

Plant species were investigated at greenhouse according to
Elzein & Kroschel (2003) and two pathogenic Fusarium
were tested against Striga hermonthica and Orobanche
weeds.

The test showed that none of the tested plant species showed
any sign of infection when inoculated with F. oxysporium
(Foxy?2) isolate.

Regarding the Orobanche weed species, the studied
pathogenic fusarium strains did not attack any of the various
tested crops.
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