
1. Integrated Weed Management (IWM) in Unpuddled

Direct Seeded Rice (DSR). Pijush Mukherjee1, Swapan

Maity1; 1Uttar Banga Krishi Viswavidyalaya, Cooch
Behar, West Bengal, India

The area is located at latitude: 258578SN - 278N and
longitude: 888258SE - 898548SE where rice is specifically

grown as rainfed transplanted crop during rainy season.

However, aberrant climatic behaviour causing late onset,
early termination of monsoon and heavy down pour

followed by long dry spell exposed the crop on moisture
stress condition at different growth stages during past

several years. This in turn reduced the productivity of crop

significantly and it became 2.2 tones/ha. Direct seeding in
unpuddled condition has been found an effective option

and success depends on weed control and forecasting of
onset of monsoon. In order to develop IWM in DSR the

concept of brown manuring was introduced in which

Sesbania rostrata grown in inter row spaces of paired row
rice having the spacing of 15cm within the pair and 30 cm

between the pairs was killed by 2,4-D at 25 days after
sowing (DAS). Dried Sesbania was incorporated with the

help of wheel hoe. Brown manuring was used in

integration with four soil applied herbicides (pre-plant
surface applicator) viz. butachlor 1.5 kg/ha, pretilachlor

0.75 kg/ha, pendimethalin 0.6 kg/ha, benthiocarb 1.5 kg/

ha, one post emergence herbicide 2,4-D 0.5 kg/ha at 40
DAS and hoeing at 30 DAS. These altogether constituted

eleven treatment combination tested in RCBD with three
replications during rainy season of 2006-07 and 2007-08 on

the University research farm and in farmers fields on

participatory mode at 2nd year. Cynodon dactylon,
Cyperus rotundus, Cyperus iria and Ludwigia parviflora

constituted dominant weed flora in which Cyperus
rotundus and Cyperus iria had narrow emergence profile

whereas Cynodon dactylon and Ludwigia parviflora had

long emergence profile. In IWM treatments, brown
manuring + butachlor + 2,4-D registered highest weed

control efficiency (89%) resulting in higher grain yield of

3.0 tones/ha and 3.9 tones/ha in two succeeding years,
respectively. Sowing of pre-germinated seeds at 10 days

before onset of monsoon caused higher yield in 2nd year.
In farmers field this treatment recorded grain yield of 4.4

tones/ha with net profit of Rs 22,476 per hectare and

benefit cost ratio of 1.49.

2. Studies on Ecological Control of Weeds in the Orchard of

Yunnan. Yiqing Guo1, Guojing Zhao1, Xiangdong Li1;
1Yunnan Academy of Agricultural Sciences, Kunming,

Yunnan Province, China (Peoples Republic of)

Yunnan Province is situated at the southwest of China.

It is a low-latitude plateau with mountainous area
accounting for 97%. In Orchard, weeds are of the most

important infestations. Weeds not only compete with the
fruit trees for fertilizer, water and space but also provide as

hosts for insects and disease organisms. They can also
grow quickly to cover the orchard, resulting in shade and
less aeration. Generally, the measures for weed control
usually are carried out after the weed infestation and result
in soil erosion during rainy seasons.

This study focused on weed control through chemical
combined with ecological measures with a purpose to
improve the ecological environment of the orchard by
covering with straw or planting vegetation such as clover
or short-stalk legume. There were used two experimental
plots. One was apple garden at Kunming, about 1850-1920
m above the sealevel with average 15 C temperature and
900 mm rainfall. The other plot was orange garden in
Shiping with the elevation of 1420 m above the sealevel,
and with average 18 C temperature and 1000-1100 mm
rainfall.

The results showed that, after covering with white clover
for 3 years at apple garden, the effect of eco-control
amounted 95% for annual weeds, 75-80% for perennial
weeds. Soil moisture was increased by 18-35% during dry
season. Available nitrogen was increased by 189 kg/ ha a
year, and water and soil loss was reduced by 5167.5 kg/ ha
a year. At the orange garden, in case of straw-cover for 2
years, the eco-control effect was 95% for annual weeds,
and 75-85% for perennial weeds. Soil moisture was
increased by 15-25% during dry season. The content of
soil organic matter was also increased by 23.5-49.8%.
Thus, it is suggested that chemical control combined with
living crop or straw cover can function as a sustainable
ecological method for controlling weeds in orchard. This
could also provide an example for forest weed control.

3. Fecundity and Management of Annual Ryegrass (Lolium
rigidum Gaud) in Wide Row Lupin (Lupinus consetinii Guss)

Systems within Western Australian Wheatbelt. Abul
Hashem1, Alex Douglas1, Shahab Pathan1; 1Department
of Agriculture and Food WA, Northam, WA, Australia

Two experiments were conducted at Wongan Hills
(30848S, 116837E) and Merredin (31829S, 118817E) in
2006 to examine the intra-row and inter-row weed control,
seed production of annual ryegrass (Lolium rigidum Gaud)
and the risks associated with weed control in wide row
lupin (Lupinus angustifolius L.) in Western Australia
Wheatbelt (WA Wheatbelt).

At Wongan Hills, annual ryegrass density on the inter-
rows was reduced 99-100% by inter-row Spray.Seedt

(paraquat + diquat) or glyphosate sprayed with spray-
shields, 61-63% by inter-row cultivation and 34% by
standard practice (simazine at planting and clethodim at 4-
leaf stage) in a lupin crop sown at 52 cm wide rows. Crop
damage was 1% in inter-row Spray.Seedt application, 6 to
12% in inter-row glyphosate and 29 to 44% in inter-row
cultivation treatment. Lupin grain yield loss was 20% in
the untreated control, 11 to 14% in inter-row Spray.Seedt,
25 to 31% in inter-row glyphosate and 39 to 55% in inter-
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row cultivation treatment. Intra-row seed production of
annual ryegrass was reduced 33 to 54% by a banded
application of simazine or metolachlor except in one
treatment. Inter-row seed production of annual ryegrass
was reduced 100% in inter-row glyphosate or Spray.Seedt

application, 58 to 68% in the inter-row cultivation and
26% in the standard practice.

At Merredin, annual ryegrass density on the inter-row
was reduced 98 to 99% by inter-row glyphosate, 64 to 65%
by inter-row Spray.Seedt and 53% by inter-row cultiva-
tion and 100% by the standard practice in a lupin crop
sown at 66 cm wide rows. Crop damage was 4 to 8% in
inter-row glyphosate application, 9 to 14% by inter-row
cultivation and no damage was recorded in inter-row
Spray.Seedt application. Lupin grain yield loss was 21%
in the untreated control, 1 to 3% in inter-row glyphosate,
11 to 14% in inter-row Spray.Seedt and 5 to 14% in inter-
row cultivation.

Results showed that glyphosate was as effective as or
even more effective on inter-row annual ryegrass than
Spray.Seedt but was more damaging to lupins than
Spray.Seedt. Previous studies have also demonstrated
that Spray.Seedt was highly effective on inter-row annual
ryegrass within WA Wheatbelt. These results suggest that
Spray.Seedt may be used as an alternative to glyphosate
for inter-row weed control in wide row lupins. Given that
glyphosate resistance in annual ryegrass is on the rise and
paraquat resistance in annual ryegrass has not yet been
reported in Australia, this is a promising alternative to
manage annual ryegrass populations that have already
developed resistance to herbicides including glyphosate.

4. Response of More and Less Competitive Wheat Cultivars

to Wild Oat Competition when Plant Density is Increased

and Herbicide Rate is Reduced. Mohammad Armin1,
Eskandar Zand2, Mohamamad Ali Baghestani2; 1Isalmic
Azad University, Sabzevar, Razavi Khorasan, Iran;
2Plant, Pest and Disease Institute (weed branch)., Tehran,
Iran

To determine optimum density on more and less
competitive wheat varieties on interference of wild oat
and effect of reduced dose of clodinafop-propargyl, a
study was conducted in 2004-2005 and 2005-2006 at the
research station of Plant, Pest and Disease Institute of
Karaj, Iran. The experiments included wheat varieties
(Rooshan and Niknejad), wheat seeding rate (recommend-
ed, recommended+25% and recommended+50%) (300,
375 and 450 plants m2 for Rooshan and 400, 500 and 600
plants m2 for Niknejad) and wild oat density (0, 25, 50 and
75 plant m2) in first year and wheat varieties (Rooshan and
Niknejad), wild oat density(0, 25, 50 and 75 plant m2) and
herbicide doses (0, 0.25, 0.50 and 0.75 g a.i/ha (100%,
66%, 33% and 0% reduce herbicide dose respectively) in
second year in factorial trial based on randomized block
design with 4 replications. The result indicated that

Niknejad had more yield with and without wild oat
interference due to having more fertile tiller and more
acceptance density than Rooshan. The maximum yield of
Niknejad and Rooshan were achieved at recommend-
ed+25% and recommended density, respectively. As crop
density increased, wheat height, spike per area and seed
per square meter, aboveground dry matter and leaf-area
index (LAI) of wheat increased and aboveground dry
matter, LAI, and crop growth rate (CGR) of wild oat
decreased. The presence of wild oat in wheat reduced
aboveground dry matter, LAI, CGR and grain yield of
wheat, and the magnitude of this reduction was dependent
on weed density. Wheat yield loss in Rooshan was more in
Niknejad when wild oat interference. Second year results
indicate that higher control of wild oat with low herbicide
dose of clodinafop-propargyl achieved in low wild oat
density. The least wild oat biomass was obtain in the
recommended rate, and reduce herbicide dose to 66% ,
33% and 0 recommended dose caused 66% , 82% and
84% reduce on wild oat biomass; respectively. Two years
studies showed that LAI, height, time of canopy closing
and more plant density reduced competition of weed.
Planting at recommended density in weed presence caused
33% reduce on application of clodinafop-propargyl
without decrease in economic yield and net return. This
study shows that Niknejad could be planted at recom-
mended +25% density could tolerate wild oat interference
and had more yield when herbicide dose of clodinafop-
propargyl reduced.

5. Studies on Integration of Chemical and Manual Weed

Control. Inayat Awan1, Mohammad Khan1, Gul Hassan2,
Nawaz Ahmad3; 1Faculty of Agriculture, Gomal Univer-
sity, Dera Ismail Khan, North West Frontier Province
(NWFP), Pakistan; 2NWFP Agricultural University Pe-
shawar, Peshawar, North West Frontier Province
(NWFP), Pakistan; 3Ramzan Sugar Mills, Chinioat,
Punjab, Pakistan

Rice is grown annually on more than 2 million ha in
Pakistan. District Dera Ismail Khan is one of the leading
areas famous for rice growing in the country. Due to high
intensity of weeds, the production per unit area is lower.
Various methods including cultural, mechanical, and
chemical are in vogue for weed control in rice. A study
was conducted to find out the best possible option for the
farmers to minimize weed competition. The aim of this
study was to establish an appropriate weed management
strategy for effective control of weed flora in direct wet-
seeded rice. The experiment was laid out in split-plot
arrangement under RBCD (Randomized Complete Block
Design) with three replications. Five herbicides namely
oxadiazon (Ronstar 12 L) @ 0.24 lit a.i ha-1, oxadiargyl
(Top Star) @ 0.80 kg a.i ha-1, pretilachlor (Rifit) @ 0.50
kg a.i ha-1, acetachlor (celor) @ 0.125 kg a.i ha-1 and
clomazone (Command 3 ME)@ 0.247 kg a.i ha-1 were
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kept in sub-plots, while hand weeding and weedy check
were assigned to the main-plots. Hand weeding was
performed twice viz. 6 and 9 weeks after sowing (WAS).
Data were recorded in weed population, dry weed biomass
gm-2, sterility (%) and ultimately their effect on paddy
yield.

Results indicated that pretilachlor, clomazone and
acetachlor when followed one hand weeding each after 6
and 9 WAS resulted in highest paddy yield among all the
treatments. It resulted in minimum weed density (m-2),
reduced dry weed biomass (g m-2) and minimized sterility
(%) than oxadiazon and oxadiargyl and weedy check.
However, numerically the highest values for all the
parameters were recorded for pretilachlor application.
The interaction of pretilachlor herbicide with hand
weeding 6 WAS produced maximum paddy yield (8.57 t
ha-1). Pretilachlor application followed by hand weeding
at 6WAS gave the control of grasses and sedges in the
crop. The observation identify the best possible option for
weed control in the area, thus increasing rice production
and boosting the mechanization level of rice growing
farmers.

6. Crop Rotation Effects on Cyperus rotundus and C.
esculentus Population Dynamics in the Low Desert Vegeta-

ble Production. Milton McGiffen1, Guangyao Wang1;
1University of California, Riverside, CA, United States
of America

Control options for purple and yellow nutsedge
(Cyperus rotundus and C. esculentus) were evaluated within
three cropping systems: standard low desert vegetable crop
rotation (weed-free control, uncontrolled nutsedge, and
cultivation) with spring cantaloupe (Cucumis melo) -
summer fallow - winter broccoli (Brassica oleracea), cover
crop rotation (halosulfuron and smother crop) with spring
wheat (Triticum aestivum) / corn (Zea mays) - summer
sudangrass (Sorghum sudanense) - winter fallow, rotation
with solarization (non-solarization and solarization) with
spring wheat - summer fallow / solarization - winter
broccoli. After two growing seasons, broccoli was planted
without any nutsedge control to study the effect of two
field seasons of treatment on broccoli yield. Purple
nutsedge tubers increased from 0.66 tubers per m2 to
1260 tubers per m2 in the uncontrolled nutsedge treatment
over the course of two growing seasons. Cultivation during
the growing season reduced purple nutsedge tubers by
93% compared to the uncontrolled nutsedge plots. Cover
crop rotation did not reduce the number of purple
nutsedge tubers significantly despite the dense sudangrass
canopy effectively shading the soil during most of the
summer months. Purple nutsedge was effectively con-
trolled by the solarization treatment. All methods con-
trolled yellow nutsedge effectively, especially when there
were no crops growing in the summer. When broccoli was
grown after two years of various nutsedge management

strategies, the cultivation treatment showed a 44% yield
reduction compared to the weed free control, while the
solarization treatment increased broccoli yield by 64%
compared to the non-solarization treatment in the purple
nutsedge field. Rotations that included sudangrass had low
broccoli yield when either purple or yellow nutsedge were
present.

7. Determination of the Best Integrated Weed Management

System in Maize (Zea mays).Mansour Ghorbanpour1, Iraj
Nosratti1, Mansour Ghorbanpour1; 1University of Teh-
ran, Karaj, Tehran, Iran

In order to determine the best integrated management
system in maize field experiments were conducted at
Tehran in Iran which revealed that maize grain yield in
double row (DR) planting pattern was higher than in
single row (SR) planting pattern in all plots (up to 1.0 t/
ha). Tank mixing atrazine with other preemergence
herbicides significantly increased weed control at both
planting patterns and the best was atrazine at dose of 1.0
kg ha-1 plus alachlor. Among Sulfonylurea herbicide,
nicosulfuron gave the highest grain yield. The most
efficient Foramsulfuron dosage was 37 g a.i./ha which
had highest grain yield. It was concluded that the best
integrated management system in maize is integrating crop
competitiveness with reduced herbicidal mixture and
appropriate dosage.

8. Characteristics and Integrated Management of Spirogy-
ra communis in Rice Field. Fuhua Sun1, Changshu Sun1,
Wei Shi2; 1Institute of Binhai Rice Reasearch, Hebei
Academy of Agricultural and Forestry Sciences, Tang-
shan, Hebei Province, China (Peoples Republic of);
2Institute of Plant Protection, Chinese Academy of
Agricultural Sciences, Beijing, China (Peoples Republic of)

Spirogyra communi is one of the sinking green algae
commonly found in rice field in China. It reduced rice yield
by more than 15% if not very well controlled. The
objectives of this study were to clarify the characteristics
and developed an integrated management of this weed by
field experiments from 2002-2006 in BohaiBinhai rice filed
north east Beijing.The results indicated:

Spirogyra communis decreaced field temperature by 2-
38C and 3-48C in rice tilleriing stage with 60% and 100%
coverage,respectively,which decreased the percentage of
repened ears by 10-20%. The floating weeds also
intercepted a large part of fertilizer applied into the rice
field and absorbed the nutration, which caused 20-30%
loss in rice yield because less effective ears,less repened
grains with lower grain weight. The suitable ecological
conditions for Spirogyra communis were salt content 0.1%-
0.2% in surface soil and pH 7.3-7.8, large amount of
phosphate fertilizer applied year by year and poor ditch
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drainage system formed a relatively lenitic condition of
water in rice field for a long time.

Both physical and chemical methods helped manage this
weed including digging deeper drainage, leaching salt and
alkali timely by irrigation so that the whole-salt content is
lower than 0.1% and chlorine ion content is lower than
0.09% in the soil, irrigating rice field with fresh active
water, appling more organic manure instead of phosphate
fertilizers, appling the mixture of Triphenyltin acetate and
Cupric sulfate at the dosage of 700g-1000g ai/ha when
Spirogyra communis floating on the water surface discon-
tinuously with darkgreen and bright looking and 20-30%
in coverage in the field and Simetryn at 380g-480g ai/ha 15
days after transplanted. Both herbicides provided 95%-
98% weed control efficacy and no rice injuries were
observed.

9. A Bioherbicide System for Integrated Management of

Torpedograss in Lake Okeechobee, Florida,USA: Summary

of Three Years of Field Research. S Chandramohan1,
Raghavan Charudattan1, James Devalerio1, Charles Han-
lon2; 1University of Florida, Belle Glade, FL, United
States of America; 2South Florida Water Management
District, West Palm Beach, FL, United States of America

Torpedograss (Panicum repens L.) is one of many
invasive weeds that displace native plants in Florida
wetlands and choke shallow lakes such as the Lake
Okeechobee. Torpedograss is difficult to control because
of its tolerance to chemical herbicides and its ability to
regrow from rhizomes following chemical control, mow-
ing, or burning. Use of host-specific pathogens as
bioherbicides may provide an effective nonchemical option
to manage this troublesome weed. We have developed a
novel strategy to control weedy grasses by using three
fungi indigenous to Florida, Drechslera gigantea, Exser-
ohilum longirostratum, and E. rostratum, which are applied
either alone or in a mixture. In tests in greenhouse,
torpedograss was susceptible to the bioherbicide system
and several nontarget plants tested were unharmed. In this
study, we have evaluated the long-term efficacy of the
bioherbicide system to manage torpedograss over two
years under field conditions, and integrate the bioherbicide
system with chemical control being practiced in Lake
Okeechobee, FL. In summary, the bioherbicide system
effectively and selectively controlled torpedograss under
field conditions for 20 months with at least 2 applications
per year. Natural recruitment of native plant species
occurred in bioherbicide treated plots. The bioherbicide
could be integrated with chemical herbicide application
(single application of Arsenal at 64oz/A, followed by 2
applications of the bioherbicide in the following year).
Chemical herbicide alone (Arsenal at 64oz/A applied
aerially once) killed all vegetation present at the field site,
and regrowth of both torpedograss and natives occurred
about 6 months later. But, bioherbicide application

following chemical application controlled torpedograss
selectively, allowing the natives to remain healthy and
allow for natural recruitment. We are currently seeking
help from any agency or industry partner to license the
technology from University of Florida to get the bio-
herbicide registered and made available for large-scale use.

10. Evaluation of the Effects of Competition of Different

Canola (Brassica napus L.) Cultivars on the Growth

Parameters of Wild Mustard (Sinapis arvensis L.). Yahia
Abtali1, Mohamad Ali Baghestani Meibodi,2, Esmaeil
Yasari3, Mehdi Abtali4; 1Agriculture and Natural Re-
sources Researches Center of Mazandaran, Iran, Sari,
Mazandaran, Iran; 2Plant Protection Institute, Tehran,
Iran, Tehran, Iran; 3Payam Nour University, Mazandar-
an, Iran, Sari, Mazandaran, Iran; 4Agricultural Products
Insurance Office of Mazandaran, Sari, Mazandaran, Iran

Wild mustard is considered as one of the most aggressive
weeds in canola fields. Because of the high percentage of
erucic acid in oil and high concentration of glucosinolate
in canola meal after oil extraction, besides decreasing in
canola seed yield, it causes lessening the canola oil content
and quality. The growth parameters of wild mustard in
competition with different cultivars of canola therefore,
have been evaluated during the cropping season 2005-2006
in Bay-e-Cola Agricultural Research Station, Agriculture
and Natural Resources Researches Center of Mazandaran,
Iran. The experiment was carried out based on a
randomized complete block design (RCBD) with 16
different treatments in 3 replications based on factorial
design. The pattern of competition design was based on
two factors: Factor A comprising four canola cultivars:
Hyola 401, Opotion 500, RGS 003 and PF 7045.91
(Sarigol). Factor B consisting of: wild mustard density in
4 different levels: 4, 8, 12 and 16 plants/m2.

During the growth period, samplings were done from a
section of 0.5 m2 from each plot in an interval of 35 days.
After each sampling, dry weight of wild mustard was
recorded and used for calculation of Total Dry Matter
(TDM), Relative Growth Rate (RGR) and Crop Growth
Rate (CGR). The canola seed yield was calculated based
on harvesting an area of 3 m2 from each plot.

The results showed that with increasing the wild
mustard density, the rate of dry matter accumulation
and total dry matter in canola plants decreased irrespective
of the cultivar and in this point of view there were no
significant differences between different cultivars of
canola. Evaluation of the weed relative growth rate
(RGR) during the canola cropping season showed that
RGR linearly decreased with increase in the weed density
in all the four cultivars. The analysis of variances for
canola seed yield showed that the interaction of cultivar x
weed (wild mustard) density as well as the effects of
cultivars were not significant at 0.01 level, while canola
seed yield decreased with increase in weed density.
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11. Influence of Pendimethalin-Based Weed Management

Systems on Weed Flora Composition and Diversity in Indian

Spinach (Basella alba L.) and Okra (Abelmoschus esculen-
tus (L.) Moench) in a Humid Tropical Environment.

Muphtha Smith1, Kudrat Oloyede2, Sunday Dabo1; 1The
Federal University of Technology, Akure, Ondo, Nigeria;
2University of Ibadan, Ibadan, Oyo, Nigeria

Crop growth habit complements weed management
method in its effect on weed emergence and growth

patterns. In particular, pendimethalin-based integrated
weed management systems (P-IWM) are beneficial in both

okra [Abelmoschus esculentus (L.) Moench Jokoso] and

Indian spinach (Basella alba L. alba). The preliminary
influence of P-IWM systems, namely P1 (pendimethalin at

0.33 kg a.i./ha applied pre-emergence, PE), plus weeding
once at 3 weeks after sowing, WAS (P1 + W3), weeding

once at 5 WAS (P1 + W5), or PE atrazine at 2.05 kg a.i./

ha (P1 + A1), P1 alone, weeding once at 3 + 5 WAS (W2)
and no weeding (Wy), on relative weed growth in okra and

B. alba in a humid tropical environment were compared in
a field experiment. A randomized complete block design

using three replications per treatment was used. Both crops

compared well in ecological weed growth, in terms of weed
dominance/relative importance value (RIV) and diversity

(H). However, weeds were slightly more important, diverse

and varied more widely with P-IWM in okra than in B.
alba. Okra had distinctly more weed associates (58.8%)

and perennial weeds (20%) than B. alba (41.2%, 7.1%)
during crop establishment. Annual broadleaves and

grasses were considerably more in B. alba (64.3%,

28.6%) than in okra (50%, 25%). Weed associates of
crops were diverse but Synedrella nodiflora was distinctly

persistent in both crops and more important in B. alba
(RIV= 42.5%) than in okra (33.1%). It is concluded that

differences in ecological weed growth arising from P-IWM

were due to crop growth habit, especially canopy cover.

12. Challenges for Integrated Cyperus rotundus and C.
esculentus Management in Irrigated Systems Infested with

Meloidogyne incognita. Jill Schroeder1, Stephen Thomas1,

Leigh Murray2, Cheryl Fiore1, Jacki Trojan1, James
Libbin1; 1New Mexico State University, Las Cruces,

New Mexico, United States of America; 2Kansas State
University, Manhattan, Kansas, United States of America

One factor affecting the sustainability of agriculture in
the arid southwestern United States is the management of

pest complexes that have developed over time and limit

profitable production in many fields. Such persistent
interactions among weeds, nematodes, insects and diseases

are particularly important to producers who must inten-

sively manage limited irrigated acreage in an economically
efficient manner and without the use of nonselective

biocides. Lack of knowledge regarding pest interactions
increasingly encourages growers to focus on individual

pests rather than broader complexes. Previous research
identified relationships between Cyperus esculentus L.,
Cyperus rotundus L., and Meloidogyne incognita [southern
root-knot nematode] occurring simultaneously in sandy
soils used to produce Capsicum annuum L. [chile pepper].
These pests do not disseminate readily and, unlike their
damaging effects on C. annuum and most other crops, are
well adapted to a mutually beneficial coexistence that
sustains and enhances the pest complex. Specifically, these
Cyperus species host M. incognita with little to no effect on
vegetative growth, and tuber production is often enhanced.
M. incognita overwinters in Cyperus sp. tubers and is
protected from fumigant nematicides. The nematode has
an extremely broad host range including most competitive
crops that might be grown to suppress Cyperus popula-
tions. Research was conducted to determine if rotation
with a nondormantM. incognita-resistantMedicago sativa,
Mecca II, effectively suppresses the pest complex. M.
sativa grown for three years suppressed the pest complex
compared to Gossypium hirsutum. C. annuum yields were
two times greater after M. sativa; however, populations of
all three pests resurged to economically damaging levels by
the end of the season. Research continued to determine if a
two-year rotation of M. sativa followed by targeted
herbicide treatment in the C. annuum crop slowed
resurgence of the pest complex. Cyperus spp. populations
began to resurge in March indicating that two seasons of
M. sativa did not effectively suppress the weed population
compared to the effect three seasons had in previous
research. Results indicate that herbicide treatment in the
M. sativa or three seasons of a Cyperus spp./M. incognitia
suppressing crop are needed to obtain initial suppression
of the pest complex and additional in-crop management is
needed to sustain pest suppression. Rotation schemes must
be chosen based on economic return, efficient water use,
and effective suppression of the weed-nematode complex.

13. Quackgrass (Elytrigia repens) Response to a Hairy

Vetch (Vicia villosa) Cover Crop in Vegetable Cropping

Systems. Mathieu Ngouajio1, Erin Taylor1, Guangyao
Wang2; 1Michigan State University, East Lansing, Mich-
igan, United States of America; 2University of California
Riverside, Riverside, California, United States of America

Because of its winter hardiness, hairy vetch (Vicia
villosa) is a common cover crop used in various cropping
systems in temperate regions. Studies have documented the
potential allelopathic effects of hairy vetch on weeds and
crops. However the information on specific weed species is
lacking. Field studies were conducted in 2005-2006 to
measure quackgrass response to hairy vetch cover crop in
a pickling cucumber production system. The study was
established on a site with a natural and uniform
population of quackgrass. Treatments included a hairy
vetch cover crop and a control without cover crop in a
randomized complete block design with four replications.
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In all years hairy vetch was seeded in early September (40
kg/ha) and killed with cultivation the following spring (late
May). Pickling cucumber was planted two to three weeks
after hairy vetch incorporation. Quackgrass populations
were assessed prior to hairy vetch incorporation. A grid
comprised of 30- by 30-cm squares was used to assess
quackgrass populations across the entire field. In each
square the quackgrass infestation was rated on a 0 to 10
scale with 0 indicating no weed and 10 indicating total
weed cover. This information was used to generate
quackgrass distribution maps. Additionally, quackgrass
density was evaluated during cucumber growing season in
smaller subplots. Hairy vetch suppressed quackgrass
populations, with only a few weeds recorded the second
year of the experiment. Evaluations conducted in 2006
showed infestation values of 0-1 in the hairy vetch plots
and 3-6 in the control plots. Similar results were obtained
for evaluations conducted during cucumber growing
season. Quackgrass density was reduced by over 70% in
the hairy vetch plots compared with the control. Results of
this study show that hairy vetch cover crop could be used
for integrated management of quackgrass, a perennial and
troublesome weed in cropping systems, especially in
regions with a temperate climate.

14. Integrated Weed Management: A Key for Herbicide

Life Management. Martin Hess1, Joachim Kaiser1, Hans-
joerg Kraehmer1, Hubert Menne1; 1Bayer CropScience
AG, Frankfurt, Hessia, Germany

Weed management in modern cropping systems contin-
ues to further lose its diversity of control methods and
practices. Despite all efforts to implement Integrated Weed
Management (IWM), for most farmers weed management
is a synonym for herbicide use. Compared to mechanical
weed control, herbicides are more energy efficient and a
reduced soil disturbance maintains a higher organic matter
content. These advantages will become more important
with increasing energy prices and global efforts to reduce
atmospheric CO2. An overall comparison of different
measures within the IWM toolbox demonstrates a
performance advantage of herbicides concerning criteria
such as efficacy, flexibility, time consumption, and
economics. However, the heavy reliance on herbicides
has led to high infestation pressure of single weed species,
thereby promoting the selection of herbicide resistant
biotypes. It is therefore in the interest of the agrochemical
industry to provide to the farmers stewardship activities to
maintain the long term efficacy of herbicides and to
prevent evolution of resistance. Recommendations for non
chemical weed measurements are prompted to reduce the
overall infestation pressure of worst weeds to diminish the
probability of resistance development. In this context
efficient diagnosis methods to determine the resistance
status of weed populations will gain importance, together
with specific recommendations within IWM to suppress

herbicide resistant biotypes. New herbicides from Bayer-
CropScience entering the markets, such as tembotrione
and thiencarbazone-methyl isoxaflutole in corn and
pyrosulfutole in cereals will provide additional alternatives
for successful resistance and product life cycle manage-
ment. With the introduction of glufosinate-tolerant
soybean varieties, this unique mode of action will be
available in the major row crops. These products will
provide additional weed management alternatives, allow-
ing together with all other IWM options, successful
herbicide resistance management strategies.

15. Reproduction and Integrated Management of Canada

Thistle (Cirsium arvense (L.) Scop.). Joanna Sciegienka1,
Fabian Menalled1; 1Montana State University, Bozeman,
MT, United States of America

Cirsium arvense is an aggressive, introduced perennial
weed that infests crops, pastures, rangelands, roadsides,
and non-crop areas throughout the world. Well-known for
its deep and creeping root system and colony-forming
tendencies, it is a problem in agricultural lands as well as
natural systems and rangeland. Although much research
has been conducted on individual approaches to manage
C. arvense, this species remains a highly problematic weed.
A strategy that involves a better understanding of the
physiology of the plant and the combined effects of
various types of management could help reduce the impact
of this species. The purpose of this research was to
determine whether better C. arvense control can be
achieved through integrated weed management. Our plan
involved a combination of glyphosate, a stem-boring
weevil, (Hadroplontus litura), and a pathogen, [Pseudomo-
nas syringae pv. tagetis (PST)], and was tested both in the
greenhouse and in the field. In the greenhouse, C. arvense
roots were grown to rosette stage, then treated with a full
factorial combination of glyphosate (none, one-sixth of the
labeled rate, or a full labeled rate), insects (absent or
present), and PST (none, early application, or late
application). Dry root biomass for all the integrated
management treatments was lower than that for the
control. Shoot number for the combination of reduced
rate of glyphosate, pathogen, and insect was significantly
lower than the control. In the field, C. arvense roots were
planted at three different depths (2, 10, and 20 cm).
Emergence rates differed across treatments, with the 10 cm
roots having the best emergence. Management treatments
were applied to plants at the 10 cm depth and included:
control, 1/6 of the labeled rate of glyphosate (0.63 kg a.e./
ha), the labeled rate of glyphosate (3.78 kg a.e./ha), and a
combination of pathogen, 1/6 the labeled rate of glyph-
osate, and insects. Insects were not available at the time of
the experiment in 2007, so they will be applied in spring
2008. All three treatments lowered C. arvense shoot
biomass with no significant differences across treatments.
Results suggest that the integration of mortality factors in
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the management of C. arvense may provide efficient
control.

16. Effect of Avena ludoviciana on Physiological Indices of

More and Less Competitive Wheat Cultivars at Different

Plant Densities. Mohammad Armin1, Eskandar Zand2,
Mohamamad Ali Baghestani2; 1Isalmic Azad University,
Sabzevar, Razavi Khorasan, Iran; 2Plant, Pest and Disease
Institute (weed branch)., Tehran, Iran

A field experiment was conducted in 2004-2005 growing
season, at the research station of Plant, Pest and Disease
Institute of Karaj to study the Effect of Avena ludoviciana
on physiological indices of more and less competitive
wheat cultivars at different plant densities. The experiment
was established as a factorial combination of wheat
varieties (Rooshan (as less competitive) and Niknejad (as
more competitive)) 3 wheat densities (recommended,
recommended+25% and recommended + 50%) and 4
wild oat densities (0, 25, 50, and 75 plants m2) with 4
replications. Quantitative estimate of these traits was
obtained for each experimental unit using nonlinear
regression analysis. The result showed that more compet-
itive cultivar had more Leaf Area Index (LAI), more light
absorption, less time (GDD) between emergence and ½
leaf are index or height and higher proportion of its leaf
area in higher layer. Increasing wheat density increased
these traits so increasing competition ability and decreased
yield loss.

17. Distribution and Management of Weeds in Peanut

(Arachis hypogaea L.) in Ghana, West Africa. David
Jordan1, Grace Bolfrey-Arku, Israel Dzomeku2, Mike
Owusu-Akyaw, Mumuni Abudulai3, Rick Brandenburg1;
1North Carolina State University, Raleigh, NC, United
States of America; 2University for Developmental Studies,
Tamale, Ghana; 3CSIR-Savanna Agricultural Research
Institute, Tamale, Ghana

A survey was conducted to determine distribution of
weeds and practices implemented for their management in
peanut in southern Ghana during 2001 and in northern
Ghana during 2003-2005. Twenty-four genera of weeds
were documented as dominant in northern Ghana, with a
distribution of 14 dicotyledonous, 9 monocotyledonous,
and 1 parasitic weed. In southern Ghana, these respective
classifications revealed 18, 12, and 1 species. In northern
Ghana farm size was greater than 3 ha while farm size was
generally less than 1 ha in southern Ghana. Yield loss due
to weeds was ranked as the first or second most yield-
limiting pest relative to disease, insects, and nematodes.
The top five most problematic weeds in northern Ghana
included Commelina spp., Rottboellia cochinchinensis,
Striga hermonthica, Digitaria horizontalis, and Paspalum
spp. In southern Ghana, Euphorbia heterophylla, Digitaria

spp., Imperata cylindrical, Commelina spp., and Tridax
procumbens were listed as the most problematic. In
northern Ghana hand hoeing, crop rotation, land fallow,
and intercropping peanut with cereals are components of
weed management. Fewer than 6% of farmers used
herbicides to control weeds in both regions. In southern
Ghana, slash and burn land preparation and plowing are
followed up with hoeing to manage weeds. Scientists in
both regions indicated that development of a cultivar with
a semi-spreading growth habit that is more competitive
with weeds than commercially available cultivars is an
important need to decrease weed interference in peanut. In
southern Ghana development of herbicides that can be
used while intercropping peanut with corn or cassava
would also lead to improved weed control. Continued
determination of yield loss from weeds and the relation-
ship between weeds and other pests is important. Greater
understanding and implementation of integrated pest
management was also defined as a need, especially with
respect to local agronomists and extension personnel and
farmers. Weed management research in peanut in Ghana is
supported through the USAID Peanut CRSP (LAG-00-
96-90013-00).

18. Corn (Zea mays) and Soybean (Glycine max) Strip

Crops and Weed Population Dynamics. Darı́o Verdelli1,
Clarence Swanton2, Eduardo Leguizamón1; 1National
University of Rosario / CONICET, Rosario, Santa Fe,
Argentina; 2University of Guelph, Guelph, Ontario,
Canada

Concerns about the sustainability of monoculture corn
(Zea mays L.) and soybean (Glycine max [L.] Merr.)
systems in central Argentina have been growing and strip
cropping has been proposed as a viable alternative. Strip
cropping optimizes resource usage and may contribute to
increased biodiversity through changes in leaf area and
biomass accumulation dynamics, resource utilization, and
herbicide use compared to monoculture systems. Experi-
ments were conducted in 2005 and 2006 near Monte Buey,
Argentina to determine the potential yield benefit or
penalty when corn and soybean were strip cropped with
each other and to determine if there were differences in
weed population dynamics when compared to monocul-
ture systems. In the first experiment, corn and soybean
were planted into 12 row strips with 12 rows of the
companion crop strips along each side. Crop height,
biomass, leaf area, and photosynthetically active radiation
(PAR) were measured. A second experiment of a similar
design was conducted to compare weed management
strategies in strip crop and monoculture systems using
atrazine (in corn) and imazethapyr (in soybean) applied
pre-emergence and two post-emergence glyphosate appli-
cations. Preliminary results indicated that strip cropped
corn and soybean can be a viable alternative to monocul-
ture systems in Argentina. In corn, an edge effect increased
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PAR interception within the border strip rows and
increased the crop growth rate. This edge effect resulted
in the average yield of the corn strips to be 18% greater
than corn grown in monoculture. In soybean, a yield
penalty was detected in the strip rows bordering corn
because of overshadowing by neighbouring corn plants
that lowered the amount of intercepted PAR. Yet, this
penalty was compensated for by increased yield within the
centre of strips since no differences between the overall
yield of the soybean strips and monoculture treatment
were detected. In the second experiment, when weed
management strategies in strip crop and monoculture
systems were compared, crop yields and weed population
dynamics were not adversely affected among herbicide
treatments or cropping systems.

19. Effect of Density and Planting Pattern on Competition

Ability of Zea mays L. Against Amaranthus retoflexus L.

Majid Aghaalikhani1, Alireza Yadavi2, Amir Ghalavand1,
Eskandar Zand3; 1Tarbiat Modares University, Tehran,
Tehran Province, Iran; 2Yasuj University, Yasuj, Kohgi-
luyeh va Boyer Ahmad, Iran; 3Plant Pest and Disease
Research Institute, Tehran, Tehran Province, Iran

In order to evaluate competition ability of grain corn
(Zea mays L.) against Amaranthus retroflexus L. (redroot
pigweed) a field experiment was conducted at Esfahan
province, Iran on 2003. In this research the effect of crop
spatial arrangement on yield and yield components of corn
(647 Three Way Cross hybrid) under different levels of
redroot pigweed infestation was investigated. Treatments
were arranged in a factorial split experiment based on
randomized complete blocks design with three replica-
tions. Factorial arrangement of corn densities (74000 and
111000 plant ha-1) and planting patterns (single row,
rectangular twin row and zigzag twin row) formed the
main plots. Split-plots referred to pigweed densities (0, 4, 8
and 12 plant m-1). Results showed that both grain and
biological yield of corn increased as corn density rates
increased but rows number per cob, number of grains per
row and 1000 grains weight all decreased. The effects of
planting arrangement on yield and yield components
despite rows grain in cob, 1000 seeds weight and harvest
index were statistically significant. Corn grain yield and
yield components decreased significantly by A. retroflexus
density. The effect of A. retroflexus density on corn grain
and biological yield loss was predicted using Cousens
hyperbolic yield equation. It showed that maximum grain
yield loss and biological yield loss happened in single row
arrangement and low corn density. Row number per cob
and grain number per row in higher corn density treatment
showed lower reduction slopes under pigweed competition.
In addition, grain row numbers per cob and corn harvest
index in twin arrangement treatments decreased lower
than single row treatment under pigweed competition.
Summarized results of this research expressed that corn

competition ability against redroot pigweed could be
increased using dense population (1/5 fold of general
density) and zigzag twin row arrangement.

20. Pesticide Interactions Complicate Implementation of

Integrated Pest Management Strategies in Arachis hypo-
gaea L. (Peanut). Bridget Lassiter1, David Jordan1, Rick
Brandenburg1, Barbara Shew1, Sarah Lancaster2, Bridget
Lassiter1; 1NCSU, Raleigh, NC, United States of America;
2TAMU, College Station, TX, United States of America

Peanut growers in the United States often implement
control measures for approximately 5 diseases, 5 insects,
and 5 to 10 weeds to prevent yield loss. Four to six
fungicide, 3 to 5 insecticide, and 3 to 6 herbicide
applications are made annually to manage pests in peanut.
Integrated pest management (IPM) strategies are often
implemented to control pests, prevent economic loss,
reduce production and pest management costs, and
minimize environmental impact. Theoretically, implement-
ing IPM strategies increases risk of greater pest damage if
reactive control strategies are not available, are minimally
effective, or cannot be implemented rapidly. Growers
often implement control strategies simultaneously because
pests and their resulting damage often occur at the same
time during the season. Co-application of herbicides,
insecticides, and fungicides enable growers to control
multiple pest complexes. Additionally, plant growth
regulators and foliar micronutrient products are needed
during the same period of time. Interactions among crop
protection and management products are not completely
understood for peanut.

Scientists and practitioners in disciplines of entomology,
plant pathology, and weed science often investigate
interactions of pesticides within their respective disciplines.
However, a better characterization of pest complexes and
pesticide interactions across disciplines is needed. Under-
standing critical aspects of pest life cycles, assessing
economic impact of crop damage, validation of economic
thresholds, and defining optimum timing of control tactics
is important. Additionally, spray volume, water quality,
pest location in the crop canopy, and adjuvant can have a
dramatic effect on efficacy and can vary considerably
among crop protection products. Differential response to
environmental conditions combined with crop and pest
stress can influence interactions and further complicates
formulation and implementation of IPM strategies.

While interactions of two co-applied pesticides or crop
protection products are fairly well understood, especially
within pest disciplines, many peanut growers apply three
or more products simultaneously with varying degrees of
success. Clearly characterizing the system and timing of
application that optimizes control of all pests is needed. A
decision tool is being developed that includes a crop
production calendar characterizing predicted pest infesta-
tions and their accompanying damage. In addition,
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effective management tools, including pesticides, are
overlaid on the calendar. The goal of this decision tool is
to aid peanut producers and their advisors in implement-
ing the most effective control strategies while avoiding
negative interactions.

21. The Relative Competition of Canola Versus Small

Grain Cereals. Kenneth Harker1, John O’Donovan1,
George Clayton1, Robert Blackshaw1, Stewart Brandt1,
Eric Johnson1, Rick Holm2, Ken Sapsford2; 1Agriculture
& Agri-Food Canada, Lacombe, Alberta, Canada; 2Uni-
veristy of Saskatchewan, Saskatoon, Saskatchewan, Can-
ada

Canola is the dominant herbicide-resistant (HR) crop in
western Canada. Hybrid HR cultivars control most major
weeds, facilitate direct-seeding systems, and substantially
improve canola competition with weeds. The enhanced
competitive ability of the new hybrids may be great
enough to warrant comparisons with other crops that are
considered to be highly competitive with weeds such as
barley and rye. Experiments were conducted in 2006 and
2007 at four to five locations in western Canada each year
to compare the relative competitive ability of several open
pollinated- and hybrid-spring canola cultivars with spring
barley, rye, triticale, and wheat. Cultivated oat was seeded
across all experiments to simulate weed competition and
oat biomass was used as the primary determinant of the
relative competitive ability of each crop cultivar. Results
varied considerably from site to site depending on the
associated soil zone and environmental conditions. In
some cases, hybrid canola cultivars were at least as
competitive as barley and more competitive than triticale
or wheat. More competitive canola hybrids were often
observed at relatively cool, moist sites such as Beaverlodge
and Lacombe as opposed to Lethbridge or Scott. At the
latter sites, small-grain cereals were often more competitive
than any of the canola cultivars. Most of the data indicate
that cereal cultivars, and especially barley, are more
competitive than canola, but some environments can lead
to exceptions. Crop biomass was usually highly negatively
correlated with oat (weed) biomass. At all locations, the
hybrid canola cultivars were or tended to be more
competitive than the open-pollinated cultivars. The
relatively high competitive ability of new canola hybrids
allows growers to more effectively implement integrated
weed management practices with less dependence on
herbicides.

22. Weed Control in Corn Fields with Reduction Eradicane

(EPTC) Herbicides in Integrated with Tillage Method.

Majid Amini Dehghi1, Abolfazle Baghbani1, Mitra Got-
bi1, Reza Tabatabaie Tabatabaie1; 1University of Shahed,
Tehran/Tehran, Department of Agronomy/Shahed Uni-
versity/Tehran/Ir, Iran

In current year, attention to sustainable agriculture and
environmental health, has been caused to try researchers
for herbicide reduction via integrated weed management
methods (IWM). General method for weed control in corn
field is herbicide application and cultivator, but applica-
tion of each method alone cannot affect completely.
Integrated methods not only can control weed but also
they increased crop yield and decrease herbicide applica-
tion. In this order an experiment was conducted in
research farm of shahed university in 2006. The experi-
mental design was split plot arrangement in randomized
complete block with 3 replications. Three tillage system
levels (without cultivator, one cultivator and two cultiva-
tor) were randomized to the main plot units and 5 levels of
eradican herbicide (0, 1/5 , 3 , 4/5 , 6 L/ha) was randomized
to sub plot units. Eradican herbicide was used pre
cultivation. Cultivator treatments were applied 25 and 38
days after cultivation. Corn variety was single cross 704
with 75000 plant per ha. Results showed that two times
cultivator application with high dose of herbicide had the
best control on weed so that the highest control percent
belonged to two time cultivator application and using 4/5
liter of eradican herbicide .There were significant differ-
ences among treatments for grain dry matter and harvest
index . Plants had the highest grain yield at two times
cultivator application so that former treatment with 4/5 L
herbicide per ha had the most grain yield with 13841.5 kg /
ha production . This research showed that integrated weed
control methods were better than other methods alone and
herbicide rate could be reduced in integrated weed control
methods.

23. Herbicide Resistant Weeds: Do Economic Thresholds

Still Have a Role in Weed Management? Bridget Lassiter1,
Gail Wilkerson1, Bridget Lassiter1, David Jordan1, Lori
Wiles2; 1NCSU, Raleigh, NC, United States of America;
2USDA-ARS, Fort Collins, CO, United States of America

Concern over the development of herbicide resistant
weeds has prompted a closer look at the validity of using
economic thresholds (ET) as a basis for making treatment
decisions. In situations where herbicide resistance is
suspected, growers are often advised to employ control
measures to completely eradicate the weed from the field,
in order to eliminate seed production. The decision aids
HADSS (Herbicide Application Decision Support System)
and WeedSite utilize the concept of ET in order to
recommend appropriate herbicides for use in a particular
crop. The decision aids make recommendations using
specific parameters for yield, crop value, and weed
competitiveness. These programs could aid growers in
determining specific herbicides to attain high levels of
weed control as well as high returns within a specific
cropping system. Existing weed scouting data from over
200 Arachis hypogaea L. (peanut), Glycine max (L.) Merr.
(soybean), Gossypium hirsutum L. (cotton) and Zea mays
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L. (corn) fields were used in combination with either
HADSS or WeedSite to compare efficacy and net returns
for different management strategies, assuming either no
herbicide-resistant weeds, or one resistant weed species in
each field. G. max, Z. mays, and G. hirsutum fields were
assumed to have been planted with a glyphosate-resistant
cultivar. Data were used to estimate yield loss, weed
densities, and net return after treatment for each field
under differing assumptions of herbicide resistance.
Results indicate that the impact of a resistant weed species
on herbicide selection, net return, and yield loss varies
considerably from field to field and is affected by crop, the
identities and densities of all weed species present in the
field, and available herbicide options. In general, the
presence of a resistant weed species decreases net return,
whether decisions are made based on optimizing net
return, minimizing yield loss, or minimizing density of the
resistant weed. In some situations, no treatment with
maximum efficacy against the resistant weed provided
adequate control of the other weed species present in the
field. ET models may require modification to include
additional herbicide combinations or to allow evaluation
of spot treatments following whole-field treatments. With
some modification, these models can be used to assist
decision makers in evaluating the costs and potential
benefits of various resistance management strategies.

24. Evaluation of Wheat Increasing Density Effect on

Wheat Yield and Seed Production of Rye. Gholam Abbas
Akbari1, Massoud Mokhtari1, Zainab Javanmardi1;
1Abourayhan College, University of Tehran, Tehran, Iran

Rye (Secale cereale L.) is one of the noxious weeds in the
wheat fields, in which there is no economically effective
control. One of the measures to reduce the effects of rye on
wheat is increasing the crop density. To evaluate the effects
of rye on wheat yield and its component and to determine
the effects of increase wheat density on biomass and seed
production of rye, an experiment of bi-varieties factorial
based on randomized complete block design with 3 blocks
and 24 treatments was conducted in research field of Plant
Pest and Diseases Institute in Varamin-Iran. Competitive
design of this experiment was kind of complete additive.
The experimental factors were density of wheat in 5 levels
(0, 350, 450, 550 and 650 plants/m2) and density of rye also
in 5 levels (0, 10, 30, 50 and 70 plants/m2) which were
interplanted.

Results showed that increasing rye density in each level
of wheat decreased significantly economic and biological
yield, number of spike in m2, harvest index, number of
seeds in spike, except the weight of 1000 seeds. Increase in
wheat density also reduced the biomass and seed
production of rye. Therefore, increasing wheat density in
field, where is infested with rye, would reduce the yield loss
caused by rye. This could be accepted as a way to control
weed based on crop density.

25. Effect of Wheat Cultivars and Seed Rate on Weed and

Yield of Wheat. Khan Marwat1; 1NWFP Agricultural

University, Peshawar, Peshawar, NWFP, Pakistan

An experiment was conducted to study the effect of

wheat cultivars and seed rate on weeds and yield of wheat
at Agricultural Research Farm, NWFP Agricultural

University Peshawar during November, 2006. The exper-

iment was laid out in randomized complete block design
(RCBD) with split plot arrangement, having three

replications. The wheat seeding rates @ 100, 120 and
140 kg/ha were assigned to main plots while wheat

cultivars i.e. Pirsabak-83 (PR-83), Pirsabak-84 (PR-84),

Khyber-87, Suleman ? 96 and Saleem - 2000 were assigned
to sub plots. Analysis of data showed that most of the

parameters were significantly affected by wheat cultivars
and non-significantly affected by seed rate. Maximum leaf

area (38.66 cm2)/plant, number of wheat tillers (119.7 m2),

plant height at maturity (100.9 cm), number of spikes
(117.77 m2), spike length (11.8 cm), number of spikelets/

spike (20.58), 1000-grain weight (-41.8 g), biological yield
(10944.4 kg/ha), and grain yield of wheat (20.58 kg/ha)

were obtained from wheat cultivar Suleman - 96 which was

statistically at par with PR-83. Increasing seed rate of
wheat significantly decreased the weed density 30 and 60

days after sowing while different cultivars non-significant-

ly affected the weed density. Overall the results indicated
that seed rate as well as different cultivars can be used in

integrated weed management package.

26. Weed Science Research on Integration for Improving

Weed Management. Ze Pu Zhang1; 1Chinese Academy of

Agricultural Sciences, Beijing, China (Peoples Republic of)

More than 30 species are the important weeds infesting

in rice, wheat, maize, soybeans and cotton fields which

account for about 80% of the 123 million hectares of the
total cultivated area in China, about 40 million hectares of

cropland are heavily infested by weeds. The herbicide

application area has been steadily enlarged up to more
than 60 million hectares. Chemical weed control has

retained high crop yield, but it has caused some crop and
environmental problems, for maintaining favorable eco-

logical conditions, integrated weed management are

adopted. For preventing weed occurrence or alleviating
weed damages, studies on improving and exploring

innovation of utilizing agricultural technical measures to
weed management are enhanced. The studies are carried

on: integrating chemical control with tillage under an

intensification; enhancing crop competitiveness through
planting crop cultivar relatively at high seeding rates for

reducing the impact of weeds on crop yield; approaching

the weed-economic threshold to provide information to
make long-term management decision for better weed

control and use various options in herbicide application
for saving operating costs; improving herbicide application
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Solanum viarum Dunal (Solanaceae) is a perennial
prickly bush, native to South America that has been
spreading throughout southeastern United States since it
was found in Florida in 1988. This non-native plant has
invaded at least 400,000 hectares of grasslands, agricul-
tural crops, and conservation areas in at least seven states.
The rapid spread in the United States can be partially
attributed to the large seed production per plant, effective
seed dispersal by cattle and wildlife that feed on fruits, and
introduction of the plant to the new area without its
natural enemies (herbivorous & pathogens) that keep
weeds population in low numbers in the area of origin.
Management practices for S. viarum are mostly based on
herbicides/ mowing which only provide a temporary
solution and are relatively expensive. A biological control
project was started in 1997 by the University of Florida in
collaboration with Brazilian and Argentinean researchers.
The first biological control agent approved for field release
in 2003 was the leaf beetle Gratiana boliviana (Spaeth)
(Coleoptera: Chrysomelidae). Currently, more than
120,000 beetles have been released in Florida, Georgia,
Alabama, South Carolina, and Texas. Evaluation of the
feeding effects of the beetles on S. viarum plants and
changes in the number of beetles on the plants have been
made since 2003 in at least 5 of the release sites. The beetles
got established in almost all the release sites. Beetle
dispersal is a function of plant availability ranging from
1 to 15 km/year. Defoliation by G. boliviana have been
decreasing fruit formation and reducing population
number of S. viarum. Field releases and post-release
monitoring continue through 2008.

132. Allelopathy of Saffron – A Biocontrol of Phalaris
minor. Ali Reza Astaraei1; 1College of Agriculture-
Ferdowsi University of Mashhad, Mashhad, Khorasan
Razavi, Iran

Weeds can inhibit the growth and yield of many
agronomic plants by releasing compounds that are
phytotoxic (i.e., allelopathic), and the phenomenon of
allelopathy can be used as bio weed control. Phalaris
arundinacea reduces growth, causes twisted roots, inhibits
root development, and kills the roots of test plants, but has
less effect on seed germination. Many species of medicinal
plants have pronounced allelopathic effects as well. We
evaluated allelopathic effect of saffron (Crocus sativus L.)
in a germination bioassay using Phalaris minor Retz
(Poaceae). Water extracts of leaf, corm, and soil attached
to corm (SAC) were tested as the main sources of
allelopathy. Water extracts of these sources at five
concentrations (0, 0.5, 1, 3, and 5%) were used in a 3 x 5
factorial arrangement with three replicates. Fresh weight
of plumule and radicle of P. minor were reduced
significantly by 47% and 49.9%, respectively, when
treated with the water extract of SAC compared to water
extracts of leaf and corm treatments. Both plumule and

radicle lengths showed significant reduction in both water
extracts of leaf and corm extracts. Water extract at 3%
and 5% concentrations reduced germination by 27% and
55% compared to control, Plumule and radicle fresh
weights were reduced at 0.5% water extract by 51 and
50%, respectively, when compared to their controls.
Plumule and radicle lengths were reduced significantly at
0.5% (39%) and 1% (44%) concentrations, respectively,
compared to their control There was a significant source
by concentration interaction for all germination traits.
Leaf water extract of all concentrations had more negative
effects on plumule and radicle lengths compared to water
extracts of corm and SAC.

133. Comparison of Nutritional Effects on Sporulation,

Desiccation Tolerance and Virulence of Two Isolates of

Fusarium Oxysporum in Order to Introduce an Effective

Biocontrol Agent of Orobanche aegyptiaca. Mitra Ghotbi1,
Mansoor Montazeri2, Majid Amini Dehghi3, Marjan
Ghotbi1, Jafar Kambouzia4; 1University of Shahed,
Tehran/Tehran, College of Agronomy/Shahed University-
Tehran, Iran; 2Plant & Pathology Research Center,
Tehran/Tehran/Velenjak, Institute of Weed Science/Re-
search Center of Plant Pest, Iran; 3Shahed University,
Tehran/Tehran, College of Agronomy/Shahed University,
Tehran, Iran; 4University of Shahid Beheshti(Tehran),
Tehran/Tehran, Department of Environmental Science/
University of Shahid, Iran

Two isolates of Fusarium oxysporum were compared
under the same condition. In semi-defined liquid medium
with C: N ratio of 15:1 which pH ranged between 5 to 8,
isolate Iran-506 preferred pH of 7 to 7/5 and pH of 6/5 to
7/15 was preferably chosen by isolate-502 in ratios of 2, 5
and 7% of glycerol in semi-defined liquid medium with
C:N ratio of 15:1 and pH of 6/5, The highest sporulation
of isolate 502 belonged to 2 and 5% of glycerol containing
media, but adding glycerol had no significant effect on
Sporulation of isolate 506. Glycerol had negative influence
on spore germination rate of both isolate and during 4
weeks decreased desiccation tolerance and germination
rate of both isolates spores. It proved that isolate 506 as
more efficient in managing Orobanche aegyptiaca than
isolate 502 and therefore it was introduced an effective
isolate for producing mycoherbicide.

134. Comparison the Effects of Cover Crop Monoculture

with Polyculture on Weed Control and Yield of Tomato.

Batoul Samedani1; 1Iranian Research Institute of Plant
Protection, Tehran, Iran

Planting mixture of cover crops can optimize the
benefits of their use. Therefore, in a field experiment the
effects of cover crop monoculture and polyculture on weed
control in tomato were investigated at the Varamin
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Research Station from 2003-2005. The experiment had a
split plot design in a complete randomized block form with
three replications. Supplemental weed control were con-
sider as the main factor with two levels (weeding and
weedy) and different mixture of rye and hairy vetch (100%
rye, 25% rye + 75% hairy vetch, 17.5% rye + 82.5%
hairy vetch, 10% rye + 90% hairy vetch and 100% hairy
vetch) were placed in subplots. For comparison three
control treatments (weeding, weedy and metribuzin
herbicide) were placed in the two sides of the experiment.
Biomass of rye and cover crop mixtures were higher than
hairy vetch monoculture. Cover crop mixture reduced
weed density and biomass compared to vetch monoculture
in the first year, but in the second year weed control of all
cover crops treatments was similar. Fruit yield in both
years were similar in the hairy vetch and rye monoculture
and all mixtures but was lower in the rye monoculture in
the first year. Tomato grown in the cover crops without
weeding yielded lower than the corresponding treatments
with weeding. Cover crops with increasing number of fruit
on plant increased tomato yield.

135. Allelopathic Potential Effects of Russian Knapweed

(Acroptilon repens) on Germination and Plumule Growth

Characteristics of Wild Barley (Hordeum spontaneum).

Mohammad Reza Roosta Nejad1, Forough Abbasi1, Reza
Ghorbani2, Mohammad Bazoobandi1; 1Islamic Azad
University of Mashhad, Mashad, Khorasan, Iran; 2Fer-
dowsi University of Mashhad, Mashad, Khorasan, Iran

In order to determine the allelopatic effects of Russian
knapweed on wild barley, a bioassay study was conducted.
The experiment was based on completely randomized
design, with 4 replications. The studied factors were
Russian knapweed parts (shoot or root), and concentra-
tion of plant extracts (0, 15, 25,30,35,40,45,50,75 and 100
percent). Results showed that the allelopatic effects of
Russian knapweed on wild barley were very significant.
Plumule and radicle length genus length, percentage and
germination rate were significantly reduced. This reduction
was higher in shoot compared to roots of Russian
knapweed

136. Investigation of Allelopathy Effects of Shepherd’s

Purse (Capsella bursa-pastoris) Extract on Germination of

Alfalfa (Medicago sativa), Wheat (Triticum aestivum ) and

Canola (Brassica napus). Mohammad Reza Roosta Ne-
jad1, Seid Mohsen Nabavi Kalat1, Mohammad Bazuban-
di2, Mostafa Shafe1; 1Islamic Azad University of
Mashhad, Mashad, KHorasan, Iran; 2Khorasan Agricul-
tural & Natural Resources Research Center, Mashad,
Khorasan, Iran

In order to study the allelopathy effects of shepherd’s
purse on germination indices and primary growth of three

crops (alfalfa, wheat and canola) an experiment was

conducted during 2006 at Islamic Azad University of

Mashhad. The experiment designed as a Completely

Randomized Design with three replications. Treatments

were consisted of, 0, 25, 50, 75, and 100 concentrations of

foliar extract. Results indicated that the extract effect on

length of seedling, percent and rate germination and

coefficient’s rate in three crops were significant. Whole

studied parameters decreased with increasing extract

concentration extract increased. Highest allelochemical

inhibition obtained in canola and lowest obtained in

alfalfa.

137. Need for Combined Integrated Management of Aquat-

ic Weeds by Augmentation of Biocontrol Agents. Puja Ray1,

Akhilesh Pandey2, Sushil Kumar1; 1National Research

Centre for Weed Science, Jabalpur, Madhya Pradesh,

India; 2R.D.University, Jabalpur, Madhya Pradesh, India

Invasion of aquatic weeds render water bodies useless

for human use other than causing severe damage to

aquatic ecosystem by displacing native vegetation, oxygen

depletion and eutrophication of the water bodies. Biolog-

ical control of a weed is a result of interspecific

competition and herbivory. These actions result in

reduction in biomass, growth, reproduction and compet-

itive fitness of the weed species and under several cases

result in dominance of some other noxious weed in the

area.

Water hyacinth (Eichhornia crassipes) and alligator

weed (Alternanthera philoxeroides) of South American

origin are the two major invasive, free floating, weeds in

most of the water bodies in Central India. With the

importing of the two of the most successful biocontrol

agents of water hyacinth, the weevils, Neochetina bruchi

and N. eichhorniae in 1982, remarkable work has been

undertaken in various parts of the country for biological

control of water hyacinth with mixed results.

In an anticipation of lodging a successful biological

control of water hyacinth, augmentative release of N.

bruchi and N. eichhorniae was implemented. Since May

2003, the weevils were released in five water bodies under

severe water hyacinth infestation at an interval of 4

months, at the rate of 3000 weevils/ha of weed stand.

Within a span of 1.5 years establishment and population

buildup of the weevils was clearly visible by the extensive

damage caused by the weevils to the weed resulting in

damaged and reduced weed density. By the end of 2 years

(May 2005), clear water surface with hardly 10% of water

hyacinth mats in scanty patches, could be observed as

compared to that present before weevil augmentation in all

the water bodies under observation. With this observation

the study was considered successful and further observa-

tions and release of the weevils were seized for more than a

year.
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Later in the October, 2006 it was observed that four out
of 5 water bodies were covered to about 40 to 70% of
water surface area by the alligator weed. While in one of
the ponds cultivation of Trapa natans was done by the
local inhabitants to be used as edible fruit and manual
cleaning of weeds resulted in weed free water body. In
absence of any potential biocontrol agent of the alligator
weed in the area, the management of the weed appeared to
be a mountainous job. Periodical survey of the water
bodies infested with alligator weed brought into light few
polyphagous insect species including Hymenia recurvalis,
Spodoptera litura and an unidentified leaf binder causing
appreaciable damage to the weed. Other than these, a
monophagous turtle beetle, Cassida sp. nr enervis Boh was
also found to be causing good damage to the weed.

With further planning and evaluation, some exotic and
potential control agents of alligator weed needs to be
brought into the area for the management of weed. Also
combined integrated management program of the two
weeds, water hyacinth and alligator weed with their
respective control agents needs to be brought into action
simultaneously to obtain a weed free aquatic environment.

138. Phyto-toxic Effect of Foliar Leachates and Extracts of

Selected Plants Species on the Germination and Seedling

Growth of Parthenium hysterophorus L. G Satsangi1;
1Dayalbagh Educational Institute, Dayalbagh, Agra,
Uttar Pradesh, India

Parthenium hysterophorus L. has drawn considerable
attention of scientists as a grave health hazard causing
several allergic diseases to human beings. It is a most
prominent noxious weed inhibiting the growth and
productivity of associated plants due to release and
accumulation of phytotoxins from its decomposing bio-
mass and root exudates in soil. All parts contain trichomes
sesquiterpene, phenolic inhibitors. By considering its ill
effects, the present study was carried out to explore the
phytotoxic response of extracts and leachates of selected
plants (three herbs and three shrubs) upon germination
and seedling growth of Parthenium hysterophorus L. For
observing the effect of selected plant species , the foliar
treatment doses were prepared by following the method-
ology of Oudhia and Tripathi (2000), in which crushed
(extracts) and uncrushed (leachates) leaves of the selected
plants were soaked in distilled water in ratio of 1:10, 1:15
,1:20 1:25 for 24 hrs. Twenty Parthenium weed seeds were
soaked in the prepared extracts for 24 hrs. and transferred
into petri plates lined with the Whatman’s filter paper
number 1. Seeds soaked in distilled water were treated as
water control Observations were recorded after 15 days of
soaking. It was observed that extracts were found more
effective than leachates and the degree of inhibition was
directly proportional to the increasing concentrationof the
treatment. Among herbs Amaranthus virdis, Chenopodium
album, Achyranthus aspera and in shrubs Artimisia annua,

Lantana camara, Tagates erecta were found effective in

inhibiting the germination and vegetative growth of the

test weed. Therefore, these plants can be used to control

the noxious weed specially at its initial phenophase. A bold

program should be launched to train the people to come

forward for eliminating Parthenium hysterophorus L. , to

acquaint them about weeds ill effects upon their lives. An

Integrated Weed Management approach should be fol-

lowed as an ideal control process for this weed.

139. Comparison of Two Liquid Media in Increasing

Virulence and Desiccation Tolerance of Two Isolates of

Fusarium oxysporum for Biocontrol of Broom Rape

(Orabanche spp). Mitra Ghotbi1, Majid Ghotbi1, Mansoor

Montazeri2, Marjan Ghotbi1, Jafar Kambouzia3; 1Univer-

sity of Shahed, Tehran/Tehran, College of Agronomy/

Shahed University, Tehran, Iran; 2Plant Pest & Pathology,

Tehran/Tehran, Department of Weed Science, Iran;
3University of Shahid Beheshti(Tehran), Tehran/Tehran,

Department of Environmental Science/University of Sha-

hid Be, Iran

Parasitic plants, including Orobanche Spp. cause divest-

ing damage to crops word wide. Fusarium oxysporum is a

highly parasitic fungus which is utilized as a potential

biocontrol agent against Orobanche Spp (broom rape).

The recent study was conducted to evaluate the nutritional

effects of two media on sporulation, virulence, and

desiccation tolerance of two isolates of Fusarium oxy-

sporum in order to control Orobanche aegyptiaca. Two

isolates of this mycoherbicide were grown respectively in

liquid semi-defined (SM) medium and Richard solution

(RS) (0 and 5 % glycerol, pH: 6.5). Both isolates (Iran-502

and -506) yielded higher spores in SM medium (C/N, 15/

1). The addition of glycerol had significant effect on

sporulation rate in RS but not in SM. Comparison

between 4 given media (SD vs. RS using two doses of

glycerol) only in the case of long run, the addition of

glycerol decreased germination rate. SD was better than

RS for sporulation rate, spore germination rate and

desiccation tolerance. The most successful treatments in

order to control O. aegyptiaca, was isolates in SD and RS

without glycerol and it has been shown that under the

same condition Iran-506 was more efficient in sporulation,

desiccation tolerance and virulence ability than Iran-502.

140. Host-Range and Factors Enhancing the Virulence and

Desiccation Tolerance of Fusarium oxysporum as Promising

Biocontrol Agent of Orobanche aegyptiaca. Majid Amini

Dehghi1, Mitra Ghotbi1, Marjan Ghotbi1, Mansour

Montazeri1, Jafar Kambouzia1; 1University of Shahed,

Tehran, Department of Agronomy, Shahed University,

Tehran, Iran
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In 2004, a few pathogenic isolates of Fusarium oxy-
sporum were obtained from Orobanche aegyptiaca in
tomato fields in Iran which were heavily infested to this
parasitic weed. In preliminary tests, among 18 isolates, the
virulence of an isolate (coded isolate-506) on O. aegyptiaca
was more severe than the others. In this research the host
range and factors enhancing conidiation and virulence of
this isolate were studied. To determine the host range, in
glasshouse experiment, stem puncture and soil-applied
inoculation at 53106 conidia/ml, induced no symptom on
tomato, soybean, red bean, chick pea, canola, sugar beet,
sunflower, tobacco, cucumber, cucurbit, maize, wheat,
barley, cotton, rape seed, alfalfa and clover. In a liquid
semi-defined culture medium with a C: N ratio of 15:1, the
highest conidia was obtained at pH 6.5 and 7.5, after 6
days incubation on a rotary shaker at 218C. Adding
glycerol into the medium had no positive effect on
enhancing conidiation and germination percentage of the
conidia. Soil applied conidia obtained from semi-defined
medium with a C: N ratio 15:1 or Richards solution
without glycerol resulted in 100% control of O. aegyptia-
ca.

141. Antifungal Properties of Water Hyacinth. Ayyathurai
Eswaran1, Balasubramaniyan Elavarasi1, Vaikundaperu-
mal Jaiganesh1, M.S. Sangeetha1; 1Faculty of Agriculture,
Annamalai University, Annamalainagar, Tamil Nadu,
India

The plant (weed) species like Eichhornia crassipes is the
most problematic weed in Asia (Holm, 1977) and is
abundantly available in the country. The exploitation of
antifungal properties from the weed would form indirect
mode of management through weed utility and eco-
friendly disease management strategy. In the light of the
above, screening of different plant products as source of
antifungal principle against Alternaria alternata under in
vitro and in vivo conditions were taken up. Thirteen plant
species belonging to twelve different families were taken
for evaluating their antifungal properties. After screening
against the pathogen, five plant species viz., E. crassipes
(Mart.), Nerium indicum Mill., Lawsonia inermis L.,
Datura metal, Cassia fistula L. at five and ten per cent
concentrations were taken for further studies. Carbenda-
zim (Bavistin 50 WP) at 0.1% concentration was used for
comparing with plant products. The cold water (Manju
Lataupadhyaya and Gupta, 1990) and hot water extracts
(Jagannathan and Narashiman, 1988) and crude extrac-
tion of acetone and ether petroleum extracts of the weed
species were prepared and used against the leaf blight
pathogen A.alternata by following poisoned food tech-
nique method. Green house and field experiments were
carried out at Faculty of Agriculture, Annamalai Univer-
sity. Green house and also field experiments consisted of 7
treatments Viz., T1-Eichhornia crassipes (Mart.), T2-Law-
sonia inermis L., T3-Cassia fistula L.,T4-Nerium indicum

L.,T5- Bavistin 0.25 per cent, T6-Inoculatedcontrol,T7-
Uninoculated control. Certified seeds of K 1 were collected
from Regional Research Station, Kovilpatti, Tamil Nadu,
India and used. The Pectinolytic enzymatic changes of
Polygalacturonase (PG) and Polygalacturonase transeli-
minase (PGTE) were determined the technique by
Mahadevan and Sridhar, (1996). Among the extracts of
the test products, hot water extracts E. crassipes @ 10 per
cent conc. recorded the maximum inhibition on the
mycelial growth (21.4 mm) of A. alternata when compared
to other extracts of various plant species tested. Among all
treatments the hot water extract of E. crassipes at 10 per
cent conc. recorded maximum reduction of PDI at 60 DAP
with 86.77 per cent reduction over control followed by
Lawsonia inermis (72.00%) and Cassia fistula (50.84%).
The results showed that the yield characters are increased
in all treatments when compared with control. Eichhornia
crassipes recorded maximum number of pod per plant (40),
fruit length (9.2 cm) and fruit weight (4.52 g fruit-1).
Nerium indicum was the least effective and recorded the
minimum yield parameters. The hot water extract E.
crassipes showed maximum inhibition of PG and PGTE
activity when compared to other treatments. With the
regard of the cellulolytic enzymatic changes, hot water
extracts of E. crassipes recorded minimum C1 enzyme and
Cx production. The plant products, viz., hot water extracts
of E. crassipes have the potential to suppress A. alternata,
causing leaf blight in chillies.

142. Isolation, Cultivation and Pathogenesis Studies of a

Biological Control Agent for Wild Oats. Liang Cheng1,
Qingyun Guo1, Youhai Wei1, Liangzhi Guo1, Cunyue
Xin1, Hua Weng1; 1Qinghai Academy of Agriculture &
Forestry, Xining, Qinghai, China (Peoples Republic of)

The natural infected wild oat were discovered and
collected in the wheat field of Xining, Qinghai province.
The pathogen was isolated and identified, and the cultural
characteristics, safety test and pathogenic factors were also
studied. The wild oat leaves in vivo test method was
performed. The results showed that the pathogen is
Drechslera avenacea (Curtis ex Cooke) Shoem. The
colonies of this fungus are grey to black, with coarse,
radiating mycelium forming characteristic large milky
white to grayish turfs in PDA medium, and producing
no or a few conidia in PDA. More than 70% pathogenic
efficiency of wild oat was obtained when cultural duration
were 7days, dew period 72h,and dew temperatures 17-208

in the greenhouse. The pathogenesis experiments showed
that this fungus only wild oats, not wheat, rapeseed, broad
bean and pea. It was indicated that the strain could be used
as potential mycoherbicide against wild oat in crops.

143. Biological Control of Broomrape (Orobanche cernua)
Seed Germination Utilizing an Indigenous Actinomycete
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Isolate in Jordan. Khalid Hameed1, Ismail Saadoun1,

Qutaibeh Ababneh1, Sereen Bataineh1, Chester Foy2;
1Jordan University of Science and Technology, Irbid,
Jordan; 2VPI&SU, Blacksburg, Virginia, United States of

America

Rationale or justification for the research: - Soil
microorganisms have diverse effects toward growing

plants. Some are recognized as growth promoting organ-

isms and others are phytotoxic. An indigenous Strepto-
myces isolate from soil in Jordan, now designated as (R9)

was discovered to have phytotoxic activity against seed

germination of some weeds.
Objectives: - The intent was to evaluate the indigenous

Streptomyces isolate from soil in Jordan (R9) for its

potential activity against Orobanche cernua seed germina-

tion under laboratory conditions.
A brief description of methods used: - Cell-free culture

filtrate (1liter) of R9 on glucose peptone molasses (GPM)

shaken broth culture incubated for 7 days at 288C was

used either lyophilized or liquid concentrate. Sterile
distilled water and GPM broth were used as controls.

Preconditioned O. cernua seeds were uniformly spread on

the surface of water agar plates and irrigated with 1 ml of
either lentil (Lens esculenta) root exudates or GR-24 (0.2 g/

l) as germination stimuli several hours before treatment.

R9 extracts (250 ll) were transferred in wells (10 mm in
diameter) cut in the center of each plate. Plates were

incubated in a humid incubator at 258C for 3 days then

percent seed germination was calculated around wells
using a dissecting microscope at 45 X.

Results:- Results showed 0% O. cernua seed germina-

tion for the R9 culture filtrates in contrast to 31.3 to 50%

and 2.3 to 8% seed germination in the water and GMP
controls, respectively, in twice repeated experiments.

Conclusions:- Hence R9 may be considered as a

potential source for bio-herbicides to control Orobanche.

144. Integrated Management of Cyperus rotundus L. in

Rice Based Cropping System. Madhavan Nadar Lavanya1,
Ramanathan Kathiresan2; 1M.Sc Agriculture, Chidambar-

am, Tamilnadu, India; 2Annamalai University, Chidam-

baram, Tamilnadu, India

The worlds most troublesome perennial weed Cyperus

rotundus L, widely perceived as an upland weed, has been
observed to occur frequently in transplanted lowland rice,

in the tail end of Cauvery river delta region of Tamilnadu

State in India. An integrated management programme
with main emphasis on biological or cultural strategies is

being evolved through field experiments, to tackle this

perennial weed. Off-season land management practices
comprising 1) Off-season ploughing during summer

months 2) Glyphosate spray during off-season summer

months 3) Allowing pigs for three days in the puddled rice
field prior to final land preparation were compared with an

untreated fallow as main treatments. The sub treatments
of the experiment in split plot design comprised weed
management practices during the rice cropping period that
included twice hand weeded, pre-emergence oxyfluorfen
0.25 kg/ha with and without a hand weeding supplement,
incorporation of the husk of Tamarindus indica L @ 10 t/
ha with and without a hand weeding supplement and an
untreated control. These treatments were replicated thrice,
with individual plot size of 20m2. Allowing pigs in the
puddled field reduced the weed infestation in general and
purple nut sedge in particular in the rice field by virtue of
burrowing the field and eating the tubers by the pigs.
Further in corporation of tamarind husk in rice fields also
showed inhibition of weed seed/tuber germination and
establishment. Both these biological approaches synergis-
tically interacted imparting most efficient weed control
and enhanced rice grain yield. This integrated biological
control reduced the nut sedge population by 80.2 per cent
and total weed counts by 59.7 per cent in transplanted rice.
Laboratory studies showed that husk of tamarind pos-
sessed higher allelopathic inhibitory activity over tubers of
C.rotundus compared to the bark, leaves and pulp of
tamarind.

145. Biocontrol of Sprangletop [Leptochloa chinensis (L.)

Nees] by White Leafhopper (Balclutha saltuella Baum) in

Rice Fields. Chanya Maneechote1; 1Department of Agri-
culture, Ministry of Agriculture and Co-operatives,
Chatuchak, Bangkok, Thailand

Sprangletop (Leptochloa chinensis L. Nees) is a noxious
grass weeds in the direct wet-seeded rice in Thailand. It
could reduce rice yield by 20-100% depending on percent
of infestation. To control this species, herbicides have been
continuosly applied resulting in the development of
resistance to ACCase-inhibiting herbicides. In 2003, white
planthopper (Balclutha saltuella Kirschbuam) (Homop-
tera: Cicadellidae) was firstly reported to be a potent insect
for biocontrol of sprangletop (L. chinensis L. Nees) in
Thailand. It abundantly appeared on sprangletop plants at
the flowering-seed formation stages. It attacked only
sprangletop panicles and potentially caused seed sterility.
Prior to use as a biocontrol method of sprangletop, data
on biology, ecology, crop selectivity, host plants, potential
of weed damage, response to insecticides and possible
vector of rice ragged stunt virus (RRSV) of white
leafhopper was required. Random survey of 128 rice fields
in 15 provinces in central and lower north of Thailand
showed that white leafhoppers were abundantly found in
the fields where the density of sprangletop was high, r =
0.823**. The number of lady beetles and long-jawed
spiders were positively correlated with the number of white
leafhopper. Laboratory studies showed that its life cycle
was 20-24 days and it was very specific on this grass species
without damage on four rice varieties or other weed species
except crabgrass (Digitaria sanguinalis L. Scop.,). In
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addition, 40 adults reduced seed formation of sprangletop
by 60%. RRSV was unlikely to be transmitted by this
insect as no symptom of RRSV disease was appeared in a
sensitive rice variety, Taichung Native 1. All six insecti-
cides (i.e.buprofezin10%WP, isoprocarb 50%WP, feno-
bucarb 50%EC, ethofenprox 10%EC, carbosulfan
20%EC, imidacloprid 10%SL) killing brown planthoppers
were also effective on this species. Hence, white leafhop-
pers may be a potential insect for controlling the
infestation of sprangletop in the rice fields due to its
selectivity on sprangletop and depletion of its seed bank in
soil.

146. Trichoderma is a Promising Bio-Agent for Controlling

Orobanche in Tomato. Barakat Abu Irmaileh1; 1Faculty of
Agriculture, University of Jordan, Amman, Jordan

Controlling broomrape species in many crops has been
continuing for the past decades with only limited success.
Fumigants such as methyl bromide and herbicides are the
only direct control practices. However, their application
requires specific technology that is beyond the capability
and affordability of many farmers around the world. In
addition, chemicals are not totally safe to the environment.

Biological agents such as insects or fungi were among
the available methods for research and development. In
this paper, the efficiency of Trichoderma spp. to control
Orobanche aegyptiaca/ramosa on tomato was investigated
in greenhouse experiments. In one experiment, five
treatments were laid in a completely randomized design.
Trichederma harzinum MUCL 38044, was suspended in
water to give 2.4 X 10,000,000 conidia /ml . The treatments
were: Orobanche- infested pots treated with either 2.4 X
10,000,000 conidia /ml or 1.2 X 10,000,000 conidia /ml, at
10 ml / tomato pot at time of planting, non-infested pots
treated or untreated with the fungus, and a check of
Orobanche-infested pots that are not treated with the
fungus. Each treatment was replicated twenty times; i.e.
twenty pots per treatment. When Orobanche shoots
appeared in the check treatment, the dry weights of
tomato shoot and root and Orobanche shoots as well as the
number of attachments were recorded. The results
indicated that Orobanche shoot dry weights and number
of attachments were reduced to less than 30% as compared
to their values in the check treatment. Tomato shoot and
dry weights were also improved in the Trichoderma treated
pots.

In other experiments, Trichoderma viridi (ATCC 29726)
was tested for their ability to control Orobanche on
tomato. The results showed that Trichoderma viridi can
reduce infestation, but Trichoderma harzinum was more
effective.

147. Primary Study of Phylogenetic Diversity of Bacteria in

Rice Field Soil by 16S rDNA Analysis. Jianping Zhang1,

Liuqing Yu1; 1China National Rice Research Institute,

Hangzhou, Zhejiang, China (Peoples Republic of)

Understanding the diversity in the soil microbial

communities helps to find some valuable hints for

exploring beneficial bacteria and chemicals which might
provide potentials for weed biological control in the field.

For this objective, a 16S ribosomal DNA (16S rDNA)

clone library from a paddy rice field soil of Zhongwei in
China Ningxia, where pesticides were never used by native

farmer but weed such as Echinochloa crus-galli grew
naturally, was established by PCR using bacterial univer-

sal primers 27F and 1492R-DA total of 200 clones were

screened by amplified 16S rDNA restriction analysis
(ARDRA) using fourbase-specific restriction enzymes

MspI. 74 restriction fragment length polymorphism
(RFLP) types, constituting 23.1% of the total clone

libraries, were detected and sequenced. Comparative

sequence analysis of these clones found all sequences had
more than 85% similarity to that of 16S rDNA sequences

retrieved from the DNA databases and 37.8% sequences
was the most similar to that of uncultured bacterium in

GenBank. The phylogenetic analysis found that the

sequenced clones fell into six major lineages of the domain
bacteria-Proteobacteria, Acidobacteria-Actinobacteria,

Chloroflexi-Bacteroidetes and Planctomycetes. Among

them, members of the Proteobacteria as the dominant
group, which amounts to 37.8%, including Alphaproteo-

bacteria(35.7%), Gammaproteobacteria 32.1%, Deltapro-
teobacteria 17.9% and Betaproteobacteria 14.3%,

followed by Acidobacteria, Actinobacteria , Bacteroidetes

CChloroflexi and Planctomycetes division with 16.2%,
12.2% , 10.8%, 10.8%, 8.1%, respectively. In addition,

Firmicutes, Gemmatimonadetes, and Verrucomicrobia
were found to be less represented. The results of

phylogenetic analysis revealed extensive microbial diversi-

ty and the potential availability of special microbial
resources in the rice soil of China Ningxia.

148. Biocontrol Control of Wild Oats by Puccinia coronata

f. sp. Avenae in Mazandaran, Iran. Abdolreza Foroutan1,

Aidin Foroutan2; 1Agricultural & Natural Resources
Research Center Of Mazandaran - Iran, Sari, Mazandar-

an, Iran; 2Faculty of Agricultural Sciences of Mazandaran,
University, Sari, Mazandaran, Iran

Wild oat (Avenae fatua) is a major weed of wheat field in
Mazandaran province, Iran. Crown rust of Wild oats

caused by Puccinia coronata f.sp. avenae, is an endemic

disease in the province. A survey was carried out in 1993-
1994 growing seasons, and samples were collected from

different commercial wheat fields including Behshahr,

Neka, Ghaemshahr and Sari in Mazandaran, Iran. Strain
26 of the causal agent with a potential control agent and a

short latent period was selected from a wheat field of
Neka. A field trial was conducted in 2001-02 at Bay-kola
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research station (Neka area) with three replicates. Wild oat
seeds were grown in a six row plots, each 1.5 m long with
25cm between rows. Each set containing plot treated with
crown rust, control plot (without artificial inoculation),
and plot treated with propiconazol fungicide for compar-
ing the differences among treatments. The results indicated
that disease was established from artificial inoculations ten
days earlier than the onset of disease from natural
infections. Analysis of yield showed that biomass and
seed number of wild oat were significantly lower in
inoculated plots than in control and fungicide-treated
plots.

149. Etiology of Premature Ripening of Wild Oat in

Mazandaran. Abdolreza Foroutan1, Naser Jafari2, Aidin
Foroutan3; 1Agricultural & Natural Resources Research
Center Of Mazandaran - Iran, Sari, Mazandaran, Iran;
2Mazandaran University, Babolsar, Iran, Sari, Mazandar-
an, Iran; 3Faculty of Agricultural Sciences of Mazandaran,
University, Sari, Mazandaran, Iran

Wild oat (Avenae fatua) is a weed in wheat fields. During
2004-2005 crop seasons, wild oat with premature ripening
plants was observed in some locations in the province.
Infected plants have dark elliptical lesions, were confined
to the lower stems. The lesions resembled to eyespot
disease, but with dark-coloured acervuli. The samples were
collected from the margins of wheat field in Behshahr,
Neka (Mazandaran province). The specimens were plated
on PDA. Pathogenicity test was done by spraying of spore
suspension which had been earned from the purified
cultures on PDA at 1x 106 spores/ml, on seedlings of pod
grown wild oat in chamber with over 90% relative
humidity and about 208C. After four days resulted in
disease expression as chlorotic lesions on leaves. The
lesions then turned to necrosis, and finally leaf defoliation
occurred. Colonies on PDA were gray with numerous
conidia, which grew on hyaline and cylindrical phialides.
Phialides were measured as 5.2-7.8 x 12-18 lm. Conidia
were sickle shape and 3.7-4.5 x 22-28.5 lm. The identified
characters the fungus was according to the characters of
Colletotrichum graminicola in references. This is the first
report the disease on wild oat in Mazandaran province.

150. Damping off of Rye plants in Mazandaran. Abdolreza
Foroutan1, Aidin Foroutan2, Mehraban Oladi1; 1Agricul-
tural & Natural Resources Research Center Of Mazan-
daran - Iran, Sari, Mazandaran, Iran; 2Faculty of
Agricultural Sciences of Mazandaran, University, Sari,
Mazandaran, Iran

Rye is a weed in some wheat fields in Mazandaran
province of Iran. Damping off of rye plants was observed
in Ghrakheil Research station of Mazandaran province
(Iran) in 2003. Samples were taken from the plants

showing root and crown rot and tissue darkening. In
order to isolate the disease agent (s), infected parts of
plants after surface sterilization with 1% sodium hypo-
chlorite were plated on PDA. Fungal colonies grew from
tissue, and subsequently were purified on WA.Pathoge-
nicity test was done by spraying of spore suspension on
seedlings of pod grown rye at 2 x105 and 1x 106 spores/ml
respecting to F. solani and c. graminicola. In the case of R.
solani, the propagated isolate (on autoclaved sorghum
seeds) was incorporate with the pre-sterilized potted soil at
first, then seeds of rye plant were sown in the inoculated
pots. The inoculated rye seedlings were kept in chamber
with over 90% relative humidity and about 20-258C.
Diseases expression were recorded after one to three
weeks, and the same fungi were re-isolated on PDA. On
the bases morphology and cultural characters, the isolates
were identified as Fusarium solani, Colletotrichum grami-
nicola and Rhizoctonia solani. This is the first report of
damping off of rye plants in Mazandaran.

151. Effect of Crown Rust in Reducing the Populations of

Wild Oats of Wheat Fields in Mazandaran, Iran. Abdolreza
Foroutan1, Esmaeil Yasari2; 1Agricultural & Natural
Resources Research Center Of Mazandaran - Iran, Sari,
Mazandaran, Iran; 2Payam Nour University, Sari, Ma-
zandaran, Iran

Wild Oat (Avenae fatua) is a major weed of wheat field
in Mazandaran province, Iran. Crown rust of Wild Oats
caused by Puccinia coronata f.sp. avenae, is an endemic
disease in the province. A field trial was carried out from
2004 to 2006 in two commercial fields of Neka and
Gaemshahar with natural infestation by Wild oat. The
fields were inoculated with the multiplied of mixed strains
of the causal agent which collected and preserved in
previous crop season. The results indicated that disease
was established from artificial inoculations in three years.
Analysis of yields showed that biomass and seed number
of wild out were significantly lower (P , 0.05) in 2006 than
2004 and 2005. This research showed that, with augmen-
tation over several years, crown rust may be effective in
reducing populations of wild oats in Mazandaran wheat
fields.

152. Rhizoctonia Associated with Sheath Rot of Phyllos-
tachy nigra in Mazandaran. Aidin Foroutan1, Abdolreza
Foroutan2; 1Faculty of Agricultural Sciences of Mazan-
daran, University, Sari, Mazandaran, Iran; 2Agricultural
& Natural Resources Research Center of Mazandaran,
Sari, Mazandaran, Iran

Phyllostachy nigra is a volunteer plant and weed in some
fields in Mazandaran province (Iran). During 2004-2005
crop seasons, plants with elliptical, light brown areas
limited by thin, dark brown border on leaf sheaths were
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observed in some regions in the Province. Lesions occurred
up to 40 cm high on stem in some locations. Mycelia
strands spread across the central portion of the lesion,
frequently developed into dark brown. Sclerotium like
bodies were arranged in a loose network. Samples of
infected plants were collected, washed and cultured on
PDA medium. The isolates were purified by hyphal tip
method on WA. White mycelia grew on medium. The
colonies turned to brown and darker during the periods of
time. Hyphal with 6-12 lm wide and right angle branches
were grew on PDA. Based on morphological features and
morphometric characters the causal agent was identified as
Rhizoctonia solani Kuhn. This is the first report of sheath
rot disease on Phyllostachy nigra in Mazandaran province.

153. Evaluation of Bipolaris sorokiniana for the Control of

Echinochloa crus-galli (L.) Beauv. and its Safety to Crops.

Liu Yu1, Rui Geng1; 1China National Rice Research
Institute, Hangzhou, Zhejiang Province, China (Peoples
Republic of)

Barnyardgrass (Echinochloa crus-galli L. Beauv)is one of
the most troublesome weeds in the world, which has
coursed the resistance to some chemical herbicides.
However, biological control had more advantage in
avoiding the negative influence of chemicals. The objective
of this study was to evaluate the activity of a new strain
Bipolaris sorokiniana for barnyardgrass control in rice and
its safety to major crops in South of China.

Methods: B. sorokiniana was isolated from natural
diseased barnyardgrass plants collected in Kunming,
Yunnan Province, China. The potential of this strain as
mycoherbicides for barnyardgrass control was further
investigation. The culture filtrate of B. sorokiniana
prepared after cultivation in PDB growth media. Bioassay
method was accepted which test the inhibition activity to
barnyardgrass root and shoot after treated with the culture
filtrate in the laboratory. Effects of barnyardgrass control
were observed after treated with the mycelium turbid
liquid at different rate, and the response of crops on the
strain was recorded in the greenhouse condition.

Results: The results of bioassay in the growth inhibition
ratio of barnyardgrass root and bud showed that the
culture filtrate from the strain at 5 days after fermentation
had excellent inhibition activity to the weed. The treatment
of culture filtrate gave higher activity than the treatment of
10?~dilution. The barnyardgrass root was much more
susceptible to the strain than bud, with the root growth
inhibition ratio of 95.78% and the bud growth inhibition
ratio of 82.13%. Under laboratory condition, the results
from the detached leaf bioassay suggested that the initial
symptoms of the disease, brownish irregular spots with
chlorotic halo around them, started developing at 2nd day
after post treatment. There was marked damage at the 4th
day. 100% disease incidence of the detached leaves
occurred at the 5th day. Under greenhouse conditions,

the results from whole plant bioassay suggested that
disease symptoms were apparent at the 3th day the death
of plants occurred on the 7th day and 82.67% mortality of
the plants occurred at 21st day. What’s more, crop
tolerance test showed that B. sorokiniana was safe to
major crops.

Conclusion: B. sorokiniana gave the excellent inhibition
ratio of barnyardgrass root and plant mortality which
indicated that the culture filtrate and mycelium of the
strain has high activity for the weed control. B. sorokiniana
did not injure the major crops like rice (Oryza sativa L.),
wheat (Triticum aestivum L.), rape (Brassica napus L.),
maize (Zea mays L.) and some vegetables. As a strain of
bio-fungul, B. sorokiniana has good application prospects.

154. Microbial Management of Weeds In India : Current

Status. Sadaf Qureshi1, Akhilesh Pandey1; 1R.D. Univer-
sity, Jabalpur, M.P., India

The designation of a plant species as a weed is rarely
unanimous and substantial disagreement often arises. A
plant may be a weed to one person but the same plant may
be useful to another. Chemical pesticides have been proved
to be excellent tools in today’s crop protection technology ,
but sometimes cause formidable problems. Even with
proper use, chemicals may be hazardous indirectly in
various ways, namely toxicity of residuals, injury to non
target crops and endangered species, development of
resistance and resurgence at more serious levels. Signifi-
cant health and environmental hazards have risen at
specific non-agricultural sites as our requirement for
synthetic chemical pesticides increased. As a result of
outcries against the tragedies, the discovery and develop-
ment of alternatives to chemical pesticide is an essential
agenda for agricultural scientists faced with the daunting
task of protecting crops and livestock on a large scale over
a wide range and ever shifting spectrum of agricultural
pests. Biological control of weeds with microorganisms
have provided an effective and eco- friendly management
for many weed problems. Several microorganisms or their
secondary metabolites have been patented and successfully
commercialized. Parthenium hysterophorus L., an aggres-
sive, herbaceous weed adversely affects crop production,
animal husbandry and biodiversity. Being a pernicious and
dreaded weed it can reduce yield by 40% in agricultural
crops and upto 90% in forage production in grassland,
henceforth, its management becomes of paramount
importance. As conventional, traditional strategies have
aborted due to several reasons, exploitation of secondary
metabolites i.e. biorationals of both pathogenic and non-
pathogenic fungi has attracted the attention of scientists
worldover. Phoma is a well-known phytopathogen re-
sponsible for inciting many diseases in plants. Various
species and strains of the fungus are known to synthesize
an array of phytotoxic secondary metabolites. Herbicidal
potential of CFCF (Cell Free Culture Filtrate) of Phoma

61



sp FGCC#54 against Parthenium was evaluated by
employing seedling and detached leaf bioassays. Maxi-
mum phytotoxicity was obtained from 21 days old
fermented broth of 100% concentration. Significant
reduction in biological content i.e. photosynthetic pigment
and protein contents was observed. Phytotoxic damage
such as severe wilting, chlorosis, necrosis and complete
collapse of the entire parts of the weed were also noticed
due to CFCF application. Biorationals from Phoma
herbarum could be used as herbicides for the management
of the obnoxious weed Parthenium. But before application
the phytotoxins have to be formulated to enhance their
absorption and translocation within the foliar tissues.
Herbicidal potential of test strain, cultivated on extract of
several agro wastes (5) was evaluated by shoot cut,
seedling and detached leaf bioassays. Thus, the main aim
of this paper is to highlight the herbicidal efficacy of the
biorationals of Phoma as novel and lucrative sources of
potential herbicides for the management of the problem-
atic weed, Parthenium hysterophorus.

155. On Isolation, Purification of Exserohilum monoceras
Phytotoxin and Its Application as a Potential Microbial-

Product Herbicide. Yong Chen1; 1South China Agricultur-
al University, Guangzhou, Guangdong, China (Peoples
Republic of)

E. monoceras is a natural pathogen to Echinochloa crus-
galli, one of the worst weeds in the world. Its spores can
well control E. crus-galli in field. In this study, the strain
X27 of E. monoceras was chosen. Its isolation, purification
were preliminarily studied and its potential as microbial-
product herbicide was preliminarily evaluated.

The crude phytotoxin was extracted from mycelia and
fermentation broth with different organic solvent in file,
including petroleum ether, ehtylacetate, and methanol, and
purified with six times silica gel column chromatography,
combining bioassay. The bioassay on seed germination,
that detect radical and seedling growth inhibitory rate with
filter paper method (FPM). The phytotoxin activity to 22
kind plant species, such as crops, vegetables and weeds
were tested by FPM and spot-spraying method. For 4-leaf
stage E. indica and 2-leaf stage E. crus-galli, chlorophyll
content, superoxide dismutase content, malondiadehyde
content and Elative electrical conductivity of leaves were
also tested with Ultraviolet spectropyotometric method,
NBT method, TBA method, and electromagnetic induc-
tion conductometer method respectively.

When the polarity of eluting solvent was between
petroleum ether: ehtylacetate =1:2, and petroleum ether:
ehtylacetate=1:1, the toxin in eluting solvent was most
active, and the medicine effect increased approximate 200
times.

The crude toxin had different degree of activity to the 22
kind plant species, especially to Triticum aestivum,,
Lycopersicon esculentum, Eleusine indica and Amaranthus

retroflexus. The radicle and seedling growth inhibitory rate
were all beyond 90%. When tested with spot-spraying
method, E. indica, E. crus-galli, A. retroflexux, Digitaria
sanguinalis, and Bidens bipinnata were all sensitive to the
crude toxin, especially 4-leaf stage E. indica and two-leaf
stage E. crus-galli.

On the 7th day after spraying 5000ppm crude toxin with
0.4% Tween 20, chlorophyll content decreased, not
significantly comparing to that of comparison, but SOD
and MDA content, relative electrical conductivity were
significantly higher than that of comparison. But on the
15th day, the 4 indexes of leaves in treatments and
comparisons were not different remarkably.

The crude toxin of E. monoceras had broad-spectrum
herbicidal activity, and through purification, its activity
would increase greatly.

156. Host-Specific Colletotrichum for Control of Field

Dodder (Cuscuta campestris). Mou-Yen Chiang1, YC
Hsieh1, FY Lin1; 1Taiwan Agricultural Chemicals and
Toxic Substances RI, Wufeng, Taichung, Taiwan

Cuscuta campestris is the most important parasitic plant
in Taiwan, widely distributed in lowland areas and capable
of parasitizing many herbaceous hosts. Currently, this
weed is most troublesome for lawn, groundcovering and
ornamental plants of less intensively managed habitats.
Seriously infected areas often have to be renovated because
unsightly view and impossible to control with traditional
methods such as chemicals and hand weeding. A
Colletotrichum sp. was isolated from diseased dodder in
central Taiwan. A series of tests and investigations were
conducted to evaluate the potential of developing this
fungal pathogen as a bioherbicide for control of C.
campestris. This Colletotrichum fungus is most closely
related with C. acutatum based on sequence analysis of ITS
of ten Colletotrichum species. Host range tests indicate
that this fungus is very specific, congenic Japanese dodder
(C. japonica) and 30 other plants were not affected.
Inundated spray with conidia suspension of 13106 spores/
ml frequently resulted in severe necrosis of dodder in 10-15
days. Field tests at multiple sites indicated 2-3 application
produced more than 95% control of established C.
campestris in moderately-to-heavily affected areas. Other
studies on dew requirement, spore production and
environmental persistency also indicate that this fungus
is a good candidate to be developed to bioherbicide. Small
market demand is likely the major constraint for further
commercial development of this biocontrol agent in
Taiwan.

157. Fungal Plant Pathogens to Red Sprangletop (Lepto-
chloa chinensis) as Potential Biocontrol Agents in Japan.
Ken-ichi Yamaguchi1, Maiko Mutsunobu1, Takao Tsuki-
boshi2; 1Minami Kyushu University, Takanabe-cho,
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Miyazaki, Japan; 2National Institute of Livestock and

Grassland Science, Nasu-shiobara, Tochigi, Japan

Red sprangletop (L. chinensis) has become a serious

weedy grass not only in South-east Asian countries such as

Vietnam but also in Japan. This weed is adapted to moist
and swampy so that it is troublesome around paddy field,

especially in direct-seeded rice. Also it can be found in

soybean converted from paddy, and even in transplanted
rice in Kyushu district, the southern part of Japan. Fungi

including Bipolaris, Exserohilum, Drechslera and Curvu-
laria species were isolated from naturally infected Red

sprangletop in south Kyushu. Two different types of

Exserohilum showed apparent pathogenicity to Red
sprangletop seedlings when inoculated with mycelia and

then kept with high humidity inside a plastic bag. To
evaluate the potential of these Exserohilum species for

bioherbicides, conidia of each Exserohilum, produced on

V-8 juice agar under black light blue irradiation, were
sprayed on several weeds and crops including some

cultivars of rice and soybean. E. micropus, identified based
on both morphological characteristics of its forming

conidia and sequences of its 18S rDNA, caused severe

disease symptom only on Red sprangletop and then killed.
On the other hand E. rostratum (Setosphaeria rostrata in

telemorph) caused leaf spots not only on Red sprangletop

but also on some non-target plants. These results
suggested E. micropus is expected to have more potential

as a biocontrol agent against Red sprangletop better than
E. rostratum.

158. Exploration of Genetic Variability of Plant Pathogens

to Improve Biocontrol of Perennial Thistles. Alexander

Berestetskiy1, Svetlana Kashina1, Irina Bilder1; 1All-
Russian Institute of Plant Protection, Pushkin, Saint-

Petersburg, Russia

Perennial thistles as Cirsium arvense (Canada thistle)

and Sonchus arvensis (perennial sow-thistle) are trouble-

some weeds through temperate regions in Europe and
North America. Their eradication is difficult without the

use of high rates of chemical herbicides. Several fungal
pathogens were identified by our group to develop a

bioherbicide(s) against the perennial thistles. The culture

collection of these fungi (Phoma exigua var. exigua,
Septoria cirsii and Stagonospora cirsii) was established.

The main goal of the research was to evaluate variability in
the biocontrol fungi and prospects for further selection of

high aggressive strains. Morphology, aggressiveness and

molecular markers (AFLP, ITS sequences) were explored
to differentiate strains of the weed pathogens. The most

variable fungus was found to be Stag. cirsii. It is possibly

due to teleomorph stage, which can be produced by the
fungus both in vivo and in vitro. Several strains of Stag.

cirsii that significantly were more aggressive than a
standard one were found. Perfect stages for P. exigua

var. exigua and S. cirsii are still unknown. Generally,
strains of Stag. cirsii were more aggressive than strains of
S. cirsii and P. exigua. The last fungus was low aggressive
and instable. So searching new strains of this species is not
promising. Whereas S. cirsii was demonstrated some
potential to find stronger biocontrol strains than standard
ones. The next step of our research is evaluation of selected
strains of Stag. cirsii and S. cirsii on clones (ecotypes) of
the thistles of different geographical origin in order to find
pathogens aggressive to the most of the clones.

159. Microsphaeropsis amaranthi as a Bioherbicide for the

Control of Weedy Amaranthus spp: Infection Process and

Virulence Enhancement. Daljit Singh1, Yasser Shabana2,
Steven Hallett1; 1Purdue University, West Lafayette,
Indiana, United States of America; 2University of Florida,
Gainesville, Florida, United States of America

Microsphaeropsis amaranthi is a host specific fungal
pathogen of Amaranthus spp and is virulent against a
number of weed species in Amaranthaceae. The fungus
was grown on a range of different media, and it was
observed that the conidia produced on corn stubble were
larger, and had a thicker cell wall, compared to the conidia
produced on other media. When sprayed onto the water-
hemp seedlings the conidia produced on corn stubble were
also the most virulent, and killed plants within 48 hr. The
infection process of M. amaranthi was studied on detached
waterhemp leaves inoculated with suspension of conidia
produced on either solid V-8 medium or corn stubble. The
conidia produced on corn stubble were superior to those
produced on V-8 in number of ways. At 4 hours after
inoculation, it was observed that conidia produced on corn
stubble germinated earlier, and the percent germination
was twice as those produce on V-8 medium. The germ tube
elongation was also greater in conidia produced on corn
stubble at 4 hours after inoculation. The fungus grown on
corn stubble was also seen to produce thick hyphae earlier
during the initiation of pycnidium. Thus overall the fungus
invaded the cells earlier and colonized the host tissues
rapidly as compared to fungus grown on V-8 juice agar.
Microsphaeropsis amaranthi is highly effective against
common waterhemp under favorable conditions, but often
fails to perform under sub-optimal conditions. The
primary requirement for the bioherbicide to be effective
is the availability of free moisture for germination and
penetration. Thus virulent conidia such as produced on
corn stubble can enhance the disease development, and be
effective in environments where the moisture availability is
for shorter duration.

160. Fungi Associated with Root and Crown Rots of

Bermuda Grass in Mazandaran. Esmaeil Yasari1, Aidin
Foroutan2; 1Payame Noor University, Sari, Mazandaran,
Iran; 2Mazandaran University, Sari, Mazandaran, Iran

63



Bermuda grass (Cynodon dactilon) is a volunteer plant
and as a major weed in crop fields and orchard gardens in
Mazandaran province (Iran). Diseased plants of Cynodon
dactilon were observed in a citrus garden in Sari in 2003.
Samples were taken from the plants showing root and
crown rot and tissue darkening. In order to isolate the
fungi, infected parts of plants after surface sterilization
with 1% sodium hypochlorite were plated on PDA.
Fungal colonies grew from tissue, and subsequently were
purified on WA. Koch postulation was done either by
spraying of spore suspension on seedlings of pod grown of
Bermuda grass plant at 1x 106 spores/ml, or planting of
Bermuda grass seeds on pre-inocculated of potted soil. In
this case, the propagated isolate (on autoclaved sorghum
seeds) was incorporate with the pre-sterilized potted soil at
first, and then seeds were sown in the inocculated pods.
The inocculated pods were kept in chamber with over 90%
relative humidity and about 20-25 8C. On the basis of
morphological and cultural characters, the isolates were
identified as Gaeumannomyces gramini, Fusarium solani,
Colletotrichum graminicola and Rhizoctonia solani. Diseas-
es expression was recorded after one week to three months,
and the same fungi were re-isolated on PDA except
Gaeumannomyces gramini. Pathogenicity test of the Gaeu-
mannomyces gramini was not approved. This is the first
report of the above mentioned fungi on Bermuda grass
plants in Mazandaran, Iran.

161. Scale-Up and Formulation of Mycoleptodiscus terrest-
ris: A Biological Control Agent of Hydrilla verticillata.
Christopher Dunlap1, Mark Jackson1; 1USDA NCAUR,
Peoria, IL, United States of America

Rationale: The invasive weed, Hydrilla verticillata is one
of the most challenging aquatic weeds in the United States
of America. Its ability to rapidly spread and alter the
properties of the watershed make it a difficult management
problem. It is currently managed with chemical herbicides
and mechanical methods. Increasingly, herbicide resistance
and public environmental concerns have increased the
need for non-synthetic control options. Mycoleptodiscus
terrestris is a natural plant pathogen ofHydrilla verticillata
and has been shown to be effective in controlling the weed
in aquarium and field assays. The development of M.
terrestris into a commercially viable bioherbicide requires
developing methods to produce, formulate and disperse
infective propagules. Our current research addresses these
problems at the pilot plant scale. Objective: Develop
methods and procedures to produce pilot plant quantities
of M. terrestris. Evaluate methods of drying and particle
size reduction of propagules of M. terrestris. Identify
critical process variables that may be used as quality
control indicators.

Experimental methods: Biomass was produced using
Braun 100 L fermentors and harvested with a rotary drum
vacuum filter. Particle size reduction was performed with a

vacuum assisted conical mill. Final product drying was
achieved with air-drying or with a fluidized-bed dryer.
Extraction and chemical composition of the propagules
was accomplished with standard analytical methods.

Results: Methods and handling parameters have been
developed to produce uniform sized particles, which are
amenable to the drying process. The drying process has
been optimized to provide stabile propagules with a long
shelf-life. In addition, analysis of the chemical composition
of the microsclerotia suggests the membrane stabilizers,
trehalose and mannitol, are important to its drying
tolerance. Conclusions: Our research has shown Mycolep-
todiscus terrestris is amenable to pilot plant scale
production. Methods and handling parameters for work-
ing with the biomass are now established. Future research
will be directed at formulation issues, which impact
efficacy and shelf-life.

162. Surveys on Alligator Weed (Alternanthera philoxer-
oides) in Argentina and Bolivia: Rust and other Fungal

Pathogens as Possible Biological Control Agents. Marı́a
Guadalupe Traversa1, Alejandro Sosa1, Mirta Kiehr1,
Rolf Delhey1, Mic Julien1; 1National University of the
South, Bahı́a Blanca, Buenos Aires, Argentina

Alligator weed (Alternanthera philoxeroides, Amaran-
thaceae) is an evergreen species native of South America. It
is an invasive plant in Australia, USA, China and other
countries. To identify possible candidates for the biolog-
ical control of this plant, surveys of fungal pathogens were
carried out in Argentina (November 2004 to May 2005)
and Bolivia (August 2007). In Argentina, many sites were
explored and several pathogens have been found in Buenos
Aires, in the northwest and northeast provinces. Colleto-
trichum orbiculare, Colletotrichum cf. capsici and Fusarium
sp. have been found associated with stem lesions and leaf
spots; Albugo bliti (on A. philoxeroides and A. aquatica),
Phoma sp. and Phomopsis sp. have also been identified.
Uredo pacensis Lindq. is a rust described in 1957 on A.
philoxeroides in the yungas formation near La Paz,
Bolivia. We rediscovered and collected this rust at several
sites near Coroico, La Paz Province. Cinnamon-coloured
uredinia were found on leaves. The very thick apical wall
of the urediniospores identifies our collections as similar to
the original U. pacensis. A high incidence in and an
important impact on the host populations were observed.
Our field surveys will concentrate on some places of north-
west of Argentina where the environmental conditions are
similar to the sub-tropical Bolivian yungas. Finding the
rust in Argentina would facilitate further studies on its
biology, specificity and impact. Future research should
consider surveys for other pathogens in different regions
and seasons in Argentina.
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163. The Potential for Biological Control of Lippia, Phyla
canescens. Mic Julien1, Alejandro Sosa2, Guadalupe
Traversa3, Mohammad Fatemi4, Edwardo Greizerstein5;
1CSIRO Entomology, Clapiers, Languedoc, France; 2US-
DA, Hurlingham, Buenos Aires, Argentina; 3Universidad
National del Sur, Bahia Blanca, Buenos Aires, Argentina;
4University of New England, Armidale, New South Wales,
Australia; 5University of Buenos Aires, Buenos Aires,
Federal District, Argentina

Lippia, Phyla canescens (Verbenaceae), is a low-growing
herbaceous plant from South America. It was introduced
into Australia as an ornamental and now infests over 5
million hectares of grazing (mostly floodplains) and
riparian land. It continues to spread and causes losses to
the cattle industry exceeding $2.3 million annually. Lippia
can be managed with cultivation, however, cultivation is
not appropriate in many situations and habitats. Similarly,
management with herbicides is neither affordable, nor
practical in many locations and not permitted along
waterways.

In 2005 a number of projects were initiated to improve
our potential to control this weed. Surveys for potential
biological control agents in Argentina (native range) have
identified 20 insect and about 15 fungi natural enemies.
These are being prioritized and studies are underway on
the high priority species to develop rearing or culturing
methods and to understand their biologies. Preliminary
host range testing of the first insects is anticipated soon
and a proposal to assess a rust is being prepared.

The taxonomy and distribution of lippia and related
species is uncertain and therefore their distributions are
also unclear. Collections in South America, Australia and
France (where it is also invasive) and molecular genetic
analyses are determining where lippia occurs and the
relationships between native and invasive range popula-
tions. This may help pinpoint the centres or origin of the
invasive material and so help focus surveys for potential
agents. Collections of other Phyla species, especially P.
nodiflora, are being made with the intention of sorting out
the relationship between lippia and P. nodiflora. This is
important because these two Phyla species only are
reported from Australia and there is doubt that P.
nodiflora is also exotic to Australia. Knowing this status
will help determine the level of host specificity required for
potential biological control agents for lippia.

Analyses of pollen and root tip cells from lippia
collected from the three countries is determining ploidy
levels and the presence of hybridisation.

Studies are also focusing on the biology, physiology and
ecology of lippia to determine if there are key factors in its
environment and/or life cycle that might be exploited
through biological control or integrated management.

The overall aim of these projects is to develop better
management strategies for lippia that compliment grazing
strategies already in practice, to reduce dependence on
herbicides and to provide control measures where none are

currently available or practices, that is, in riparian and
forested areas, and public and conservation lands.

164. Weed Biological Control in Organic Agriculture; Case

Study: Effect of Nitrogen Fertility on Biocontrol of

Chenopodium album by Ascochyta caulina. Reza Ghorba-
ni1; 1Ferdowsi University of Mashhad, Mashhad, Khor-
asan, Iran

Organic and ecological agriculture has increased in
popularity in recent years mainly due to concerns about
the safety of chemical pesticides in the environment and a
desire for a more sustainable production system and
healthier food. One of the most important principles for
making a farm more sustainable is reducing the use of
synthetic agrochemicals and replacing non-renewable
petrochemical resources by biologically based renewable
inputs. Biological control strategies are seriously recom-
mended by organic agriculture and in integrated pest
management (IPM) systems. Biocontrol tactics that are
usable in organic agriculture include conservation, classi-
cal and biopesticide approaches. In conservation strate-
gies, protection of predators, parasitoids and antagonistic
pathogens of pests are recommended. Application of
microorganisms is allowed while application of transgenic
microorganisms is prohibited. Plant nutrient supply is one
of the main issues in organic agriculture as susceptibility to
pathogens is undoubtedly affected by plant nutrition. In
greenhouse experiments, replicated groups of common
lambsquarters plants raised with different N supplies were
sprayed with various isolates and concentrations of
Ascochyta caulina, three weeks after planting. Disease
development was positively related to increasing plant
tissue nitrogen and also to increasing spore concentration.
Fungal spore concentration also had a positive effect on
plant tissue nitrogen percentage. Nutrient pools in
organically farmed soils similar to conventionally man-
aged soils could be essential for successful application of
biocontrol strategies in weed management.

165. Does Vacuum-Packaging Atmosphere Enhance Shelf-

Life of Striga-Mycoherbicidal Products Containing Fusar-
ium oxysporum f.sp. Strigae During Storage? Abuelgasim
Elzein1, Juergen Kroschel2, Paul Marley3, Georg Cadisch1;
1University of Hohenheim, Stuttgart, BW, Germany;
2International Potato Center (CIP), Lima, Peru; 3Ahmadu
Bello University, Zaria, Nigeria

For practical use after formulation, biocontrol products
must be packaged in such a way as to maintain the
products in suitable shelf-stable state for storage, distri-
bution and application in the agricultural market. In this
study, the effect of vacuum packaging atmosphere for
prolongation of the shelf-life and facilitation of handling
of Striga mycoherbicidal products (Pesta granules and seed
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treatment made with chlamydospores of Fusarium oxy-
sporum f. sp. strigae strains (Foxy 2, PSM197) was studied
at two temperature regimes (48C and 22638C) throughout
one year of storage. The storage under vacuum packaging
atmosphere, an oxygen deficient environment, did not
enhance the shelf-life of Striga mycoherbicidal products
(Pesta granules and seed treatment) regardless of the type
of inoculum used (Foxy2, PSM197 and their mixture), the
co-incorporated amendments [urea into Pesta and co-
delivered fungicides (Ridomil Goldt, Apron XLt) on
coated sorghum seeds], and coating material (Arabic gum
AG, SUET binder SB) and storage temperature regimes
(48C and 22638C) after 12 months of storage. Instead, in
some cases, negative effects were encountered that storing
under vacuum packaging atmosphere reduced the half-live
times (t0.5) of Foxy2, PSM197 and their mixture into
Pesta formulation by 3.3, 10.2, and 2.4 months under
room temperature, as well as it has shortened the t0.5 of
Foxy2-SB-coated seeds to a half from 11 to 5.6 months
when stored at 48C. All Striga mycoherbicidal products
combinations retained a significantly higher shelf-life when
stored at 48C than at 22638C irrespective of the storage
atmospheres. The insignificancy of vacuum packaging
atmosphere for enhancing the shelf-life of Striga myco-
herbicidal products reflects the stability and tolerability of
the formulated fungal propagules chlamydospores to
withstand environmental extremes and thus their handling
and distribution through the ordinary (normal) packaging
channels in Africa would be harmless and feasible as well.

166. The Role of Invasive Weeds in the Epidemiology of

Plant Viruses in Hungary. Joseph Horvath1, Gabriella
Kazinczi1, Andras Takacs1; 1University of Pannonia,
Keszthely, Zala, Hungary

Ten percent of the neophytes (71 species) are considered
as invasive alien species in Hungary. Most plant invaders
are harmful to ecological balance of biotic communities
and nature conservation areas, to rare and protected plant
species, and to biological diversity. Some invasive weeds
can cause human health problems and may reduce crop
yields. Their indirect harmful effect as alternative hosts of
plant pests and pathogens may also be important. In the
last three years, the natural virus infection of invasive alien
plants were surveyed in Hungary. Mechanical inoculations
and vector transmissions were also made under glasshouse
conditions. It can be said that some perennials (Phytolacca
americana, Asclepias syriaca, Cyperus esculentus) may play
an important role in the overwintering of some econom-
ically important viruses like Tobacco mosaic virus, Alfalfa
mosaic virus, Cucumber mosaic virus and Brome streak
mosaic virus. Ambrosia artemisiifolia, the most harmful
and widespread invasive weed in Hungary and Europe,
was resistant to mechanical inoculation with a large
number of viruses. In spite of this, 3% of the field samples
were positive for Cucumber mosaic virus. This suggests

that vector transmission of viruses under field conditions is
more effective than mechanical transmission. This was
confirmed by transmission tests with thrips as well.

167. Classical Biological Control of Invasive Aquatic

Plants: Alligator Weed and Cabomba. Shon Schooler1,
Mic Julien1; 1CSIRO Entomology, Brisbane, Queensland,
Australia

Invasive aquatic plants have diverse social, economic
and environmental impacts and associated high costs of
control. These plants are difficult to control because
standard chemical and physical control methods are not
effective, or in some cases, may exacerbate the problem.
Fortunately, classical biological control has proven
successful in managing many invasive aquatic plants, such
as salvinia (Salvinia molesta) and water hyacinth (Eichor-
nia crassipes), across much of their introduced range. We
are currently searching for safe and effective agents for two
other serious worldwide plant invaders; alligator weed
(Alternanthera philoxeroides) and cabomba (Cabomba
caroliniana). Biological control of alligator weed has been
effective in controlling large floating mats in aquatic
systems. We are seeking additional biological control
agents for terrestrial and cooler areas. Several promising
agents, a beetle (Disonycha argentinensis) and a thrips
(Amynothrips andersoni), were not host specific and are
therefore not safe for release in Australia. We are currently
testing a tip-galling fly (Clinodiplosis alternantherae) and
are beginning the testing of a flea beetle (Systena nitentula)
and a leaf mining fly (Ophiomyia spp). In contrast to
floating and emergent weeds, biological control of
submerged aquatic plants has not yet been proven
successful. We have identified three potential biological
control agents for cabomba. These include a stem boring
weevil (Hydrotimetes natans) and two pyralid moths
(Parapoynx spp and Paracles spp). We have begun testing
the host specificity of the weevil in quarantine. Comparing
these two species highlights the difficulties involved in
biological control research. Alligator weed has many
natural enemies in its native range, but also has many
native congeneric species in the introduced range, which
limits the choice of agents to those exhibiting very high
host specificity. Submerged plant species tend to have
fewer natural enemies, but also have fewer closely related
species in the introduced range and the potential biological
control agents tend to be more host specific.

168. Use of Organic Mulch as an Alternative to the Plastic

Mulch-Methyl Bromide System for Suppressing Purple and

Yellow Nutsedges in Tomato Production. Yasser Shabana1,
Raghavan Charudattan1, Ayman Abou Tabl1, Waldmar
Klassen1, Erin Rosskopf2, Pablo Morales-Payan3; 1Uni-
versity of Florida, Gainesville, Florida, United States of
America; 2USDA-ARS, Fort Pierce, Florida, United
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States of America; 3University of Puerto Rico, Mayaguez,
Puerto Rico

Cyperus rotundus and C. esculentus (purple and yellow
nutsedges, respectively) are among the most serious weed
problems in many cropping systems in Florida and other
parts of the world. They have been reported to cause yield
losses of 20-89% in various horticultural crops. Produc-
tion systems based on plastic mulch and methyl bromide
soil fumigation are used for nutsedge suppression in many
conventional vegetable cropping systems. When methyl
bromide has been totally phased out, the losses due to
nutsedges are expected to increase in conventional
horticultural crops. Organic production will continue to
suffer due to a lack of effective weed control measures.
Thus, 10 organic hays (shoot straw of bahiagrass,
cogongrass, cowpea, millet, nutsedge, sorghum Sudan-
grass, sunnhemp, rye, corn, and sugarcane bagasse), four
green mulches (cowpea, millet, sorghum Sudangrass, and
sunnhemp), and two plastic mulches (black and IRT) were
tested for their efficacy in suppressing purple and yellow
nutsedge growth in a raised bed tomato (cv. Tygress) field.
The beds were fumigated with methyl bromide prior to
treatment establishment and a randomized complete block
design was used with four replications. Tomato seedlings
were transplanted in a single row in all plots at a rate of six
tomato seedlings per plot with 18 in plant spacing. The
following day, nutsedge tubers were seeded, with yellow
and purple nutsedge tubers seeded alternately at 1 in depth
and 3 in space in two lines parallel to tomato rows (one
line on each side with 2 in spacing from tomatoes). Only
the plot of weed-free control treatment in each block was
not seeded with nutsedge. After seeding the nutsedge
tubers, the hays and green or plastic mulches were spread
in each plot. The black plastic mulch consistently reduced
nutsedge emergence and growth more than the organic
mulches and the IRT plastic mulch. All green organic
mulches, except the green sunnhemp, were more suppres-
sive to nutsedge emergence and growth than hay mulches.
Among the organic mulches, the greatest suppressive effect
on nutsedge was found when using green sorghum, green
millet, and congongrass hay followed by green cowpea and
bahiagrass hay. Sugarcane bagasse, corn hay, green
sunnhemp, and yellow nutsedge hay provided the least
nutsedge suppression. Although cogongrass hay did not
enhance the total yield, it influenced the proportion of
larger fruits. The highest yield of extra large tomatoes per
plant was obtained when cogongrass hay was used as
mulch. However, the use of black plastic increased the
total yield and the proportion of larger fruit.

169. Developmental Studies of Myrothecium verrucaria
(IMI 361690) as a Bioherbicide.. Robert Hoagland1, Clyde
Boyette1, Mark Weaver1, Kevin Vaughn1, Kenneth
Stetina1; 1USDA-ARS, Stoneville, Mississippi, United
States of America

Numerous pathogens have been discovered that have
bioherbicidal potential to control a large variety of weeds.
One recently explored bioherbicidal fungus isMyrothecium
verrucaria (MV; strain IMI 361690) that was first isolated
from the weed, sicklepod. In our laboratory, we are
presently developing this MV strain as a bioherbicide for
kudzu and other invasive and hard-to-control weeds.
Kudzu is our initial primary target for MV as a
bioherbicide since it is a poorly controlled exotic invasive
weed, and is also a host for Asian soybean rust. Early in
our studies we noted that MV produced mycotoxins
(macrocyclic trichothecenes), and this factor has impeded
its acceptance and approval for registration by EPA. Over
the past few years, we have examined various aspects to
advance the utility and acceptability of this fungus as a
commercial product. Thus far we have discovered that: a)
MV is generally weakly pathogenic, but is highly
efficacious against several weeds when combined with
the surfactant Silwet L-77; b) MV can control diverse
dicotyledonous weeds (kudzu, hemp sesbania, redvine,
trumpetcreeper, morning-glories, purslanes, pigweeds,
etc.); c) MV interacts additively and synergistically with
the herbicide glyphosate to provide more efficacious weed
control; d) MV produces several trichothecenes, and we
have developed methodologies (HPLC and ELISA) to
detect and quantify these mycotoxins in MV cultures,
extracts, and in plant tissues treated with MV formula-
tions; and e) production of these undesirable mycotoxins
can be mitigated by using mycelial formulations grown in
sub-merged culture, formulations of washed spores, or by
modifying nutritional components whilst high bioherbici-
dal activity is maintained. We are currently investigating
the bioherbicidal activity of various chemically-induced
mutants of MV, the role of hydrolytic enzymes in MV
pathogenicity, the ultra-structural effects of MV action on
kudzu and other weed tissues, and the use of biomarkers in
order to monitor the infection process, over-wintering, and
ecological impacts of MV applications in the environment.
Advances in the understanding of bioherbicidal mecha-
nisms of action and the elimination of mycotoxins in MV
formulations will help promote this fungus as a safe and
effective bioherbicide product.

170. Mycoherbicidal Control of Marsilea minuta - a Weed

of Rice Crop. Rukhsana Bajwa1, Nusrat Rabbani1;
1University of the Punjab, Lahore, Punjab, Pakistan

Weed scientists are facing new challenges, particularly
emergence of weed resistance to herbicides and herbicide
residue in food and environment. These have provided the
impetus to evaluate alternative methods of weed control,
which are environmental friendly. One of these alternatives
is to use various indigenous plant pathogenic fungi for
their potential to be used as biological agents for weed
management. The present study was designed to evaluate
the mycoherbicidal potential of Drechslera hawaiiensis for
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the management of Marsilea minuta, one of the problem-
atic weeds of rice.

Optimization of nutritional and climatic requirements of
D. hawaiiensis on different growth media under varying
temperature, humidity, pH and photoperiod revealed the
suitability of potato dextrose agar (PDA) as most suitable
medium for growth and sporulation of the fungus under 12
hour photoperiod and 25 C. Efficacy of the fungal
pathogens against the target weed was evaluated both
under controlled as well as under prevailing environmental
conditions. Under controlled set of environmental condi-
tions highest disease incidence, disease severity and
biomass reduction of the target weed was observed under
24 and 36 hr dew period at 25 and 30 C with conidial
concentration of 109 ml-1. Under prevailing environmen-
tal conditions, maximum control of weed was recorded
during the month of November. For host specificity
evaluation of the fungal candidate agent, was sprayed on
economically important crops of the season viz. maize, rice
and sunflower. All the test crops showed immunity to the
pathogen indicating that the selected pathogen was host
specific. In order to enhance the mycoherbicidal efficacy of
the fungal candidate agent, different formulations were
tried both under controlled as well as under natural
environmental conditions. Under controlled laboratory
trials, 106 conidia ml-1 in 20% canola oil emulsion at 35 C
and 36 hr dew period provided significant control of
Marsilea. This most effective mycoherbicidal formulation
was evaluated under field conditions by spraying on
Marsilea growing in rice field. The control of target weed
resulted in increase in yield of rice varieties 385-B Super
Basmati by 28.8 and 18.6%, respectively. Mass production
of the candidate agent on different substrates revealed the
suitability of wheat straw amended with chickpea for
maximum production of conidia. The present study
concludes that D. hawaiiensis can be used as a mycoherbi-
cide as 20% canola oil formulation at 35 C and 36 hr dew
period.

171. Application of Rice Allelopathy to Reduced Rate of

Herbicide. Yiqing Guo1, Donghyun Shin, Kilung Kim;
1Yunnan Academy of Agricultural Sciences, Kunming,
Yunnan Province, China (Peoples Republic of)

Pot experiment and herbicide bioassay were conducted
to compare the barnyardgrass suppression by 3 rice viz. cv.
Kouketsumochi (allelopathic), cv. Dongjinbyeo (non-
allelopathic) and cv. K21 (newly bred potent allelopathic).
The consequence of applying less herbicide, a mixture of
butachlor and bensulfuron-methyl, to these cultivars was
also evaluated. The results showed that the weed
suppression potential varied among the three rice cultivars.
Kouketsumochi was the most allelopathic rice cultivar;
K21 was in the middle of them, while Dongjinbyeo was the
least one. The allelopathic effect of Koukishumuchi, K21
and Dongjinbyeo on barnyardgras height was about 45%,

31% and 20%, while on barnyardgrass plant weight was

about 35%, 30% and 20%, respectively. These effects were
converted into herbicide rate according to the equation of
toxicity regression. For the inhibition of plant height and

weight, the value of Kouketsumochi is 10.6mg/L and 8.4
mg/L, K21 6.3 mg/L and 6.9 mg/L, and Dongjinbyeo 3.7
mg/L and 4.0 mg/L respectively. By comparing the value
of LD50 under condition without rice?Cherbicide has been

reduced around 20-50%; Under condition with rice
growth, for Kouketsumochi and K21, herbicide rates can
be reduced about 30% and 20% than Dongjinbyeo. The

results suggested that rice cultivars with allelopathic
potential can reduce herbicide application for weed
management, and thus promote a more ecofriendly rice

cropping system.

172. A Tale of Three Dodders for the Biocontrol of

Mikania micrantha in Hong Kong. Paul But1, Yujia Hu1,
Lee-Man Chu1, Jin-Hei Wan1, Ting-Kwok Woo1; 1Chi-
nese University of Hong Kong, Shatin, Hong Kong, China

(Peoples Republic of)

Mikania micrantha is the most noxious weed in Hong
Kong. Three species of dodders, namely Cuscuta australis,
C. campestris and C. japonica, are found to preferentially

parasitize on Mikania. The first two dodders, however,
exert only localized impact against Mikania. Cuscuta
japonica, on the other hand, tends to molest Mikania

much more aggressively.

173. Application of Fresh Vegetative Cuttings of Dodders

for the Biocontrol of Mikania micrantha. Paul But1, Yujia
Hu1, Lee-Man Chu1, Jin-Hei Wan1, Ting-Kwok Woo1;
1Chinese University of Hong Kong, Shatin, Hong Kong,

China (Peoples Republic of)

Three species of dodders, including Cuscuta australis, C.
campestris and C. japonica, are found parasitizing on
Mikania micrantha. Dodder seeds, however, are not good

agents for application for the control of Mikania, because
of unpredictable seed dormancy. Fresh cuttings of the
three dodders, if inserted in a small bag of water, can
survive for more than four days and continue to spread

and search for Mikania nearby.

174. Survey of Indigenous Fungi Isolated in South Kyushu,

Japan, for Biocontrol Agents against Japanese Knotweed

(Fallopia japonica). Yuujirou Nakamura1, Ken-ichi Ya-
maguchi1; 1Minami Kyushu University, Takanabe-cho,

Miyazaki, Japan

Japanese knotweed (F. japonica) is a rhizomatous
perennial weed belonging to the Polygonaceae. This

troublesome weed has been reported from much of
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mainland Europe, many states in the USA and Canada,
also New Zealand and Australia. Japanese knotweed was
introduced from Japan to the West as an ornamental in the
mid-nineteenth century. This plant increases in area very
rapidly and soon forms monoculture stand, one present at
a site. We tried to find biocontrol agents against Japanese
knotweed in south Kyushu, the southern part of Japan.
Plenty of fungi were isolated from naturally infected
Japanese knotweed in Kagoshima Pref., Kumamoto Pref.,
and Miyazaki pref. There were 67 fungal groups based on
their morphological characteristics on potato dextrose
agar medium. Five fungal groups showed apparent
pathogenicity during the primary screening using leaves
of Japanese knotweed as an ex-plant. Only one kind of the
fungal isolates, not identified yet, was not pathogenic
against several crops including water pepper belonging to
the Polygonaceae, cucumber, sweet pepper, and grasses.
Our results showed there might be possible candidates for
the biocontrol agent against Japanese knotweed in the
fungal isolate showing stem rot. We identify the fungus
isolated in the mountain area of Miyazaki pref., and need
to conduct several experiments in the fields.

175. Selection of Potential Biological Weed Control Insects

of Rumex obtusifolius. Park Jaeeup1; 1National Institute of
Agricultural Science and Technology, Seoul, Korea, South

In order to develop effective biological control of Rumex
obtusifolius in pastures, potential agents have been
selected. Gastrophysa atrocyanea and Ostrinia palustralis
memnialis were finally selected as agents, and their basic
ecological characteristics and weeding efficacy were tested.
Gastrophysa atrocyanea of chrysomelidae dammaged the
leaf blade, stem, seed in plant part of Rumex obtusifolius.
Ostrinia palustralis memnialis of Pyralidae dammaged the
stem, root in plant part of Rumex obtusifolius. Non-choice
test showed that the two species finally selected were
suitable candidates for the biological control of R.
obtusifolius since they showed host specificity on major
38 test crops and plants (chenopodiaceae, caryophyllaceae,
cruciferae, rosaceae, leguminosae, umbelliferae, labiatae,
convovulaceae, solanaceae, cucurbitaceae, compositae,
gramineae, liliaceae). Both laboratory and field experi-
ments on weeding efficacy resulted in positive potential of
biological control success on R. obtusifolius by application
of insect agents in practice. Rumex obtusifolius by
treatment of 10 adult female and 20 male Gastrophysa
atrocyanea per plant were 98% controlled in the green-
house. Especially Rumex obtusifolius in pasture with a
treatment of Gastrophysa atrocyanea and Ostrinia palu-
stralis memnialis were 100% controlled.

176. Volunteer Weed Seeds in Brassica Production Sys-

tems. Yantai Gan1, S.S. Malhi2, S.A. Brandt3, Neil
Harker4, Cal McDonald1; 1Agriculture and Agri-Food

Canada, SPARC, Swift Current, Saskatchewan, Canada;
2Agriculture and Agri-Food Canada, Melfort, Saskatch-

ewan, Canada; 3Agriculture and Agri-Food Canada,

Scott, Saskatchewan, Canada; 4Agriculture and Agri-

Food Canada, Lacombe, Alberta, Canada

Organic farmers are increasingly interested in putting

Brassica species in their production systems, but seeds

shattered from the crop at maturity often cause significant

volunteer weed problems in following years. We conducted

a study to determine the difference among five canola/

mustard species in the degree of seed-shattering and the

response of shattering to two harvest practices; swathing

versus straight-combining. Sinapis alba yellow mustard

‘AC Base’, Brassica juncea canola ’Amulet‘, Brassica

juncea mustard ‘Cutlass’, Brassica rapa canola ‘Hysyn’,

and Brassica napus canola ‘InVigor 2663’ were grown at

Star City, Scott, and Swift Current, Saskatchewan,

Canada, from 2004 to 2006. Catch trays were placed

between crop-rows during maturity to catch shattering

seeds. Seed yield was highest for napus canola, 2146 kg ha-

1, followed by juncea mustard, 1971 kg ha-1, and juncea

and rapa canola, 1850 kg ha-1, while alba mustard yielded

the lowest at 1547 kg ha-1. On average, oilseed crops

shattered 647, 1261, and 2123 seeds m2, respectively, at

low-, moderate-, and high-shattering environmental sites.

The total shattered seeds accounted for 1.0, 3.3, and 5.2%

of the total seed yield at low-, moderate-, and high-

shattering environmental sites, respectively. Among spe-

cies/cultivars, juncea mustard shattered the highest num-

ber of seeds at 3452 seeds m2, and alba mustard the lowest

at 543 seeds m2. There was no difference between the

remaining three species (average of 1240 seeds m2).

Shattered seeds were from both shed pods and pre-

maturely open pods on the stem. Shattering was signifi-

cantly affected by harvest management practices adopted

in the study. Swathing led to 13% more seeds shattered for

juncea canola and juncea mustard, and 7% more for rapa

canola than straight-combine practice, while napus canola

did not show a difference in seed shattering between the

two harvest practices. This study suggests that a large

number of Brassica volunteers could be expected following

these crops, especially in fields of juncea mustard.

Furthermore, swathing these species is likely to lead to

higher volunteer weed population potential than straight-

combining. Actual volunteer densities in following years

will be greatly dependent on fall tillage practices, fall

moisture conditions and over-wintering losses due to low

temperatures, desiccation, and seed predators. Selection of

shattering resistant species and the use of straight

combining may reduce risks of volunteer weeds in organic

farming systems.

177. Evaluation of Cowpea Genotypes for Use as a Weed

Suppressing Cover Crop. Howard Harrison1, Richard
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Fery1, Judy Thies1; 1USDA-ARS, Charleston, SC, United

States of America

Cowpeas (Vigna unguiculata) were used extensively for a

cover crop and green manure source prior to the onset of

modern agricultural practices. They are desirable as a
cover crop, because they are tolerant of hot dry conditions,

grow vigorously and compete well against weeds, and

provide nitrogen for rotational crops. Most of the old
forage varieties are no longer available; however one

variety, Iron Clay is widely available. Modern varieties of
V. unguiculata are known as southernpeas, and most of

these have a compact growth habit and are determinate.

Thus, they are inferior to the forage varietis for use as a
cover crop. This study was conducted to identify forage

cowpea genotypes that are superior for use as a weed
suppressing cover crop. A preliminary screening experi-

ment was conducted to evaluate 47 cowpea genotypes for

use as a weed suppressing cover crop. Of these, 11 were
selected for further testing on the basis of vigorous growth

and weed suppressing ability. In a field experiment
repeated over four years, the selected genotypes were not

different from the leading cover crop cultivar ’Iron Clay’ in

biomass production. Vigor ratings, vine growth ratings
and canopy widths of some genotypes exceeded those of

’Iron Clay’ Vigor ratings and canopy measurements were

efficient selection criteria that could be useful for breeding
cover crop cowpea cultivars. All except one selection were

highly resistant to southern root knot nematode [Meloi-
dogyne incognita], and the selections varied in seed size,

photoperiod, and response to foliar diseases. Several

selections are superior to Iron Clay due to their more
rapid early growth and shorter photoperiod which enables

them to remain vegetative later in the growing season.

178. Sudangrass Suppression of Canada Thistle. John

Masiunas1, Abram Bicksler1; 1University of Illinois,
Urbana, IL, United States of America

Canada thistle is becoming a major problem on organic
farms. Our objective was to determine if a Sudangrass

cover crop can suppress Canada thistle. In 2006, field
studies were conducted on organic farms and the

University of Illinois Cruse Research Farm using estab-

lished patches of Canada thistle. Prior to planting cover
crops, we tilled to kill emerged thistle, slice the upper roots

into small pieces, and prepare the seedbed for planting
cover crops. The cover crop treatments were no cover crop

(weedy fallow), buckwheat, Sudangrass, and Sudangrass

+ cowpea. The cover crop treatments were mowed either
none, one or two times. Cowpea could not compete with

Sudangrass and most cover crop plants in the mix were

Sudangrass. Even without treatment, the number of
Canada thistle shoots declined over the growing season.

Cover crops and mowing acted independently to reduce
thistle patches. At 3 months after planting cover crops,

thistle was 21 and 3% of initial numbers in the buckwheat

and Sudangrass (alone or with cowpea), respectively. At 3

months, mowing once reduced thistle more than mowing

twice. Two mowings further damaged growing points of

thistle but made other weeds and cover crops less

competitive and triggered emergence of new thistle shoots.

In 2007, at the Cruse Research Farm we determined if

previous year treatments affected Canada thistle patches.

The field was intensely tilled and we planted organic food-

grade soybeans. In soybeans, the areas formerly with

Sudangrass or Sudangrass + cowpea had Canada thistle

populations approximately 2% of those the previous

spring. Canada thistle shoots emerging in these areas were

stunted and not competitive with the soybeans. Areas

mown once had fewer thistle shoots than areas mown

twice. Mowing and buckwheat only suppressed thistle for

a single growing season. Sudangrass rapidly grows, tilling

extensively, forms a tall dense canopy, tolerates mowing,

quickly regrows, and forms thick mulch.

179. Weed Flora of Indian Spinach (Basella alba L) in an

Enriched Humid Tropical Environment. Muphtha Smith1,

Emmanuel Ayenigbara2; 1The Federal University of

Technology, Akure, Ondo, Nigeria; 2Ministry of Agricul-

ture, Akure, Ondo, Nigeria

Soil amendment with fertiliser materials facilitates the

growth of both crop and weed. Weed density, occurrence,

relative importance value (RIV) and diversity (Shannon’s

H) in enriched Basella alba were evaluated during the late

(1997) and early (1998) seasons in southwestern Nigeria.

The treatments viz. no treatment (CON), 400 kg/ha NPK

20-10-10 (NPK), 2 t/ha poultry manure (PM), cow dung

(CD), goat manure (GM) or green manure (GrM) were

arranged in a randomised complete block design using

three replications. Weeds were sampled at 3 and 6 weeks

after sowing (WAS) B.alba. Initial weed density was higher

in organic manure than in NPK and CON, and in the late

than in the season. GM consistently gave the highest weed

density while GrM and PM gave the lowest in the late and

early seasons, respectively. Weed occurrence was highest in

GrM and NPK in the late and early seasons, respectively.

PM and GM gave the lowest weed occurrence in the late

season and GrM in the early season. RIV was highest in

GrM in the late season and GM in the early season. CD

consistently gave the highest H but GrM and PM gave the

lowest H in the late and early season, respectively. The

most important weeds were Panicum maximum, Euphorbia

heterophylla and Paspalum orbiculare in the late crop, and

P.orbiculare, E.hetrophylla, Digitaria horizontalis and

C.mucunoides in the early crop. Differences in ecological

weed growth indicate potential differences in weed

interference, crop growth and yield response to soil

enrichment.
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180. Use of Weed for Soil Productivity Maintainance.

Awodun Adeyeye Adeyemi1; 1University Of Technology

Akure, Ondo State, Nigeria

The paper discusses the role of weeds in the maintenance

of productivity of available soils in West Africa. It is found
that weeds, living or dead, are effective in soil conserva-

tion, and weed fallow is useful for rejuvenating soil

physical, chemical and biological status. A surface layer
of weed residues, roots and mulch ensures reduction of

runoff, nutrient leaching and soil temperature, while it

supplies organic matter and plant nutrient.
Ash derived from burnt weeds is also effective as

fertilizer for crops. Such as coffee, maize and vegetables.

Weed mulch is highly effective in increasing yield crops

such as vegetables, groundnut, maize cassava and yam.
The use of weed residue starts to provide solution to the

fertility problems of soils in West Africa

181. Legumes as Living Mulches for Weed Control in Corn

(Zea mays L.). G Mohammadi1; 1Razi University,
Kermanshah, Iran

Weeds are serious constraint to increased production in

corn and reduce grain yield and economic returns. Corn
producers in Iran are highly dependent on herbicide

application and cultivation as weed management tools.

These practices can increase costs and soil erosion, pose a
threat to the environment and may promote the develop-

ment of herbicide resistance. An alternative to herbicides
and cultivation is the use of living mulches between the

crop rows. However, living mulches differ in their ability

to establish well in an interseeding situation and compete
with weeds.

This study was conducted to evaluate the six species of

leguminous living mulches for weed control in corn and

subsequently the selection of the most appropriate living
mulch species.

The experiment was carried out in 2006 at the

Agricultural Research Farm of Razi University, Kerman-

shah, Iran. The experimental design was a randomized
complete block with four replications. The corn was

planted on 18 May 2006. The treatments consisted of six

leguminous living mulches (Persian clover Trifolium
resupinatum L., white clover Trifolium repens L., berseem

clover Trifolium alexandrinum L., hairy vetch Vicia villosa

L., alfalfa Medicago sativa L. and black alfalfa Medicago
lupulina L.) and two controls (weeded and un-weeded for

all of the growing season). The living mulches were hand

broadcast over the plots at the recommended seeding rates
when corn plants were approximately 15 cm tall. At

tasselling stage the weed dry weight was determined by

harvesting the weeds at ground level in three random
0.5*0.5 m quadrats in each plot. At maturity, the corn ears

located 2m from the three center rows of each plot were

harvested, then grain yield was obtained.

Corn in the weed free condition had a higher average
grain yield than all treatments. Although, there was no
significant difference between this treatment and corn
interseeded with hairy vetch. Weedy condition for all of
the growing season led to 48.2% grain yield reduction as
compared with weed free control. Among the interseeded
treatments, the lowest corn grain yield was obtained from
the plots interseeded with alfalfa that was 41.3% more
than that obtained from the full season weedy condition.

Interseeding of corn with living mulches significantly
reduced the weed dry weight produced. The reductions
varied from 80.5 to 60.1% for plots interseeded with hairy
vetch and black alfalfa, respectively as compared with full
season weedy condition. There was a significant and
negative correlation between weed dry weight and corn
grain yield (r=-0.85).

The results indicated that the interseeded living mulches
significantly improved the corn grain yield and reduced the
weed dry weight produced as compared with full season
weedy condition. Among the interseeded treatments, the
highest corn grain yield and the lowest weed dry weight
were obtained from the plots interseeded with hairy vetch
indicating the suitability of this legume as a living mulch
for the corn production systems.

182. Relative Effect of Weed Mulch Types on Soil

Properties and Yield of Yam in Southwest Nigeria. Awodun
Adeyeye Adeyemi1; 1University Of Technology, Akure,
Ondo State, Nigeria

In order to identify suitable weed mulch material for
yam cultivation in Southwestern Nigeria, mulches of
Mexican sunflower, siam weed, elephant grass and guinea
grass were compared and to their effect on soil physical
and chemical properties and tuber yield of yam. There was
a control treatment and the mulches were applied at 10tha-
1. Experiments was carried out at two locations in
Southwest Nigeria.

The experimental sandy loam soils were marginal in N.
mulching increased soil moisture content. The mulches
significantly increased exchangeable soil K. Mexican
sunflower and siam weed significantly influenced soil
physical properties. Relative to the control, all mulches
increased yam establishment and tuber weight significantly
(P.0.05). Except for guinea grass much, all the mulches
also increased tubers length significantly. Mexican sun-
flower and siam weed increased tuber weight by 57%,
while guinea grass and elephant grass mulch increased it by
29%. Considering all soil and plant parameters, Mexican
sunflower and siam weed were most effective as mulch for
yam.

183. Effect of Planting Date, Weed Control Time and

Method on Weed Population and Biomass in Organic

Cumin. Reza Ghorbani1, Alireza Koocheki1, Maryam

71



Jahani1, A. Hosseini1, Ali Mohammad-abadi1; 1Ferdowsi
University of Mashhad, Mashhad, Khorasan, Iran

A field experiment was carried out in order to evaluate
the effect of planting date, method and date of weed
control on weed density and biomass in the experimental
research field, Faculty of Agriculture, during 2006.
Treatments included planting date (30 December, 20
January and 30 February), weeding date first true leaf,
start of branching and beginning of flowering stages) and
weed control methods (hand weeding, fire treatment and
control). The results showed that there were significant
differences in weed density between different weed control
methods. There were also differences in weed population
between dates of weed control, as the lowest weed density
was observed in treatment of flowering stage. Weed
biomass was significantly different between treatments of
date and methods of weed control. Hand weeding at
beginning of flowering stage caused lowest weed dry
weight.

184. Companion Barley for Orobanche crenata Control in

Organic Broad Bean. Mustapha Haidar1, Chadi Gharib1;
1American University of Beirut, Beirut, Lebanon

A greenhouse study was conducted to evaluate the
efficacy of barley as a companion crop for Orobanche
crenata control in organic broad bean. Barley was planted
at 0, 1, 2, and 3 weeks either before or after sowing bean
and at different ratios (0, 1, 2, 3 and 4 barley plants/pot)
using one plant/pot for bean. Results indicated that
significant reduction in Orobanche shoot number com-
pared to the control (bean with Orobanche) occurred 120
days after planting when barley was planted 2 or 3 weeks
before bean regardless of bean to barley ratio. Significant
reduction in Orobanche dry weight occurred for all ratios
when barley was planted with or before bean. Results
indicate that planting barley in conjunction with broad
bean appears to be an effective and feasible method
against Orobanche in organic bean production.

185. Fusarium oxysporum - an Antagonist of the Holo-

Parasitic Weed Orobanche ramosa. Eva Kohlschmid1,
Joachim Sauerborn1, Dorette Müller-Stöver2; 1University
of Hohenheim, Stuttgart, Baden-Württemberg, Germany;
2University of Copenhagen, Copenhagen, Denmark

Broomrapes (Orobanche spp.) are obligate root parasites
that cause serious damage to a wide range of economically
important crops in temperate as well as subtropical and
tropical regions. As holoparasites, they deprive their host
plants of water, assimilates and nutrients, which are
transferred directly via a specific contact organ, the
haustorium.

Orobanche ramosa (branched broomrape) occurs in
Europe, North Africa, as well as in the Middle East and

has recently been introduced to South Australia and Chile.
It has a broad host range that includes members of the
families Asteraceae, Solanaceae, Cannabaceae, and Bras-
sicaceae. Under the changing agro-climatic conditions of
western Europe, O. ramosa infests at a progressing rate
host crops such as Solanum lycopersicum (tomato),
Cannabis sativa (hemp), Nicotiana tabacum (tobacco) and
to an increasing degree Brassica napus (oilseed rape) in
France. Since there is no single method providing both
effective and economically feasible control, management
strategies should focus on reducing the soil seed bank and
interfering with the parasite’s early development stages.

An isolate of Fusarium oxysporum (FOG) was gained
from diseased tubercles of an O. ramosa population from
Germany. This isolate effectively reduced incidence of the
parasitic weed on Solanum lycopersicum and Nicotiana
tabacum under controlled environmental conditions.

The aim of our study was to test the impact of FOG on
O. ramosa parasitising tobacco under field conditions. We
investigated (i) the effect of different granular formulations
of the fungus on O. ramosa; (ii) the development of the
fungal population in the soil; (iii) the control efficacy of a
combination of the biocontrol agent with the systemic
resistance inducer BTH (benzo (1,2,3) thiadiazole-7-
carbothioic acid S-methylester).

Large amounts of fungal propagules were produced in a
bench-top fermenter. The obtained inoculum was then
incorporated into ‘Pesta’ granules or sodium alginate
pellets. Field trials were carried out at a research station in
southern Germany in 2006 and 2007. In 2006, the
combination of FOG, applied in-furrow, with a soil-
drench of BTH was compared to the sole application of
FOG. In 2007, different formulations of the fungal
inoculum were tested using in-furrow application: ‘Pesta’
granules, alginate pellets, and Pesta plus alginates.

FOG reduced number and dry matter of Orobanche
shoots by up to 50% in both seasons. In the second year,
the combination of Pesta granules and alginate pellets was
most effective. No further reduction could be observed
when the biocontrol agent was combined with the
resistance inducer BTH.

The results reveal the potential of FOG for O. ramosa
control. Since the applied formulation affected the efficacy
of the biocontrol agent, it may be worthwhile to test how
the delivery system can be changed in order to achieve
increased disease development in the field.

186. Discovery of Merremia tridentata subsp. angustifolia
as a Wild Host of Striga gesnerioides in the Republic of

Benin: A Benefit of Farmer Field School. Gualbert
Gbèhounou1, Guy Apollinaire Mensah1; 1Institut Nation-
al des Recherches Agricoles du Bénin (INRAB), Porto-
Novo, Département de l’Ouémé, Benin

A training of trainers course on farmer field school was
organized in Bénin in the framework of the sub regional
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project ’TCP/RAF/3008A’ designed by FAO and six
national agricultural research institutes of Bénin, Burki-
na-Faso, Niger, Mali, Senegal and Togo to promote
durable integrated management of Striga. Host ranges of
S. hermonthica and S. gesnerioides were considered an
important issue for the training. Thus, a field visit was
organized for participants to clarify whether groundnut
was really a host of S. gesnerioides in the Bohicon region,
in Bénin, as often reported by extension agents. During the
field visit, the situation quite confusing was clarified in
situ. An unsuspected host was discovered: Merremia
tridentata (L.) Hallier F. [subsp. angustifolia (Jacq.)
Ooststr.] from the Convolvulaceae family. S. gesnerioides
plants thrive on this wild host, produce capsules and
normal seeds. It is likely that the S. gesnerioides strain
parasitizing M. tridentata subsp. angustifolia is the same
parasitizing cowpea in this village where S. gesnerioides is
a major biotic constraint. Rotating cowpea with ground-
nut, or any non host, in S. gesnerioides infested areas may
not be enough if care is not taken to get rid of alternate
hosts. To the knowledge of the authors Merremia
tridentata subsp. angustifolia as a host of S. gesnerioides
was not reported in Bénin before.

187. Importance of Germination Patterns and Herbicide

Application for the Control of Swamp Dodder, Cuscuta
gronovii, in Massachusetts Cranberry Production. Hilary
Sandler1; 1UMass Cranberry Station, East Wareham, MA,
United States of America

Dodder (Cuscuta gronovii) is a serious weed pest in
commercial cranberry (Vaccinium macrocarpon) that is
typically controlled with preemergence herbicides, such as
pronamide (Kerb). Successful management is tied to
timing the application of the herbicide to recently
germinated seedlings, however the germination patterns
of dodder had not been previously described in cranberry.
In addition, growers occasionally reported inconsistent
control when using applications of pronamide. Field and
laboratory studies were conducted to examine germination
patterns and herbicide management.

Utilizing a system of simulated bogs constructed in
plastic containers, the germination patterns of MA dodder
seed have been monitored in the field for 10 years.
Unscarified dodder seed was gently incorporated into the
top layer. Each year, containers were monitored to
determine the date of first seedling emergence as well as
daily emergence throughout the season. No additional
seed was added to the containers for the duration of the
study. The highest germination percentage occurred from
seeds that were most recently deposited into the seedbank
(Year 1); subsequent generations had declining germina-
tion percentages. Germination data indicated a definitive
peak in the first year following inoculation of the
containers. Peaks were noted in subsequent years, but at
much lower numbers than in Year 1. Over the course of

this 10-year study, the peak germination period was
delayed relative to the first year, occurring later each year.

Laboratory studies evaluated timing of herbicide appli-
cation, seedling germination, and herbicide rate. One
hundred scarified dodder seeds were placed into large
trays filled with sand either before or after application of
pronamide at various rates. Germination rates and
seedling injury were evaluated for at least 14 days. Data
indicated that the herbicide must be present several days
prior to seedling emergence for greatest efficacy.

The viability of dodder seeds is very long-lived and
overlapping generations of dodder seed exist in an infested
farm field. The delay of peak germination from resident
populations in the seedbank extends the potential germi-
nation period of dodder. Since most herbicides targeting
dodder can only be efficacious for a specific window of
time, a portion of the population may be able to escape
preemergence control and cause infestations in the vine
canopy. The limitations of herbicide efficacy and compli-
cated dodder biology support the need for an integrated
management approach for dodder management.

188. GR24 Induces Germination through Distinct Metabol-

ic Changes in Orobanche minor Seeds. Benesh Joseph1,
Atsushi Okazawa1, Kanokwan Jumtee1, Eichiro Fukusa-
ki1, Koichi Yoneyama2, Yasutomo Takeuchi2, Akio
Kobayashi1; 1Osaka University, Suita, Osaka, Japan;
2Utsunomia University, Utsunomia, Tochigi, Japan

Parasitic plants have evolved to have an additional
regulation for seed germination at the level of absolute
requirement for host derived germination stimulants.
GR24 is a synthetic analogue of germination stimulant
for many parasitic plants including members of the genus
Orobanche. The mechanism through which the GR24
induces seed germination is unknown. Metabolic profiling
with GC-TOF/MS following GR24 stimulation revealed
that significant metabolic changes begin 24 hrs later GR24
stimulation. Among 50 known and 15 unknown metabo-
lites detected, two compounds allantoin and gentianose
were selected for further analysis. Allantoin is an
intermediate of purine oxidation, metabolized to urea
and ammonium. Gentianose is a trisacharide, which is so
far reported only in storage roots of the members of the
family Gentianacae . Both allantoin and gentianose
decreased nearly 10 times within the first two days after
GR24 stimulation. Exogenous allantion at 10 mM
increased seed germination by 50%. Acetohydroxamic
acid (AHA), an inhibitor of allantoinase (and urease),
totally inhibited germination at 1 mM. Exogenous
allantoin, urea and ammonium reversed AHA inhibition.
Phenylphosphoramidate (PPD), a specific inhibitor of
urease also inhibited germination at 1 mM. PPD inhibition
was not reversed by arginine (urea can be generated either
from allantoin or from arginine only), indicating allantoin
as the source for essential urea during early germination.
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Allantoin accumulated about 2.5 times during condition-
ing. Allopurinol is an inhibitor of xanthine oxidase, an
enzyme of purine oxidation pathway leading to allantoin.
Application of allopurinol during both conditioning and
germination decreased germination by 50%, indicating
that allantoin accumulation during conditioning and its
subsequent mobilization following GR24 stimulation is
essential for O. minor germination. Allantoin and gentia-
nose accumulates only in seeds, but neither in haustoriun,
shoot or flower. O. minor partial allantoinase sequence was
cloned using degenerate PCR for further analysis.

189. Disinfection of Broomrape Seeds on Agricultural

Equipment with Didecyl Dimethyl Ammonium Bromide.

Yaakov Goldwasser1, Shaul Graph2, Abraham Gamliel3;
1The Hebrew University of Jerusalem, Rehovot, Israel;
2Extension Service, Ministry of Agriculture, Kiryat Shmo-
na, Israel; 3ARO, The Volcani Center, Bet Dagan, Israel

The tiny and plentiful seeds of Orobanche spp. easily
disperse by wind, water animals and human beings. A
common way of seed spread is their adherence to
agricultural equipment including produce containers.
Contaminated equipment that is transported from infested
fields to non-infested fields is a significant source for new
infestations. A common sight is heavy infestations
originating from spots where containers have been placed
in previous growing seasons. The aim of this study was to
identify effective sanitary measures for disinfection of
agricultural equipment and specifically tomato containers.
In earlier screening studies quaternary salts including
Didecyl Dimethyl Ammonium Bromide (DDAB) were
found effective in Orobanche spp. seed disinfection. DDAB
is a twin long chain quaternary ammonium disinfectant
with a wide activity spectrum proven to be effective against
bacterial, viral & fungal pathogens of both veterinary and
human importance. In Petri dish experiments, soaking of
O. aegyptiaca seeds in 0.1% DDAB for 5 minutes achieved
complete O. aegyptiaca seed kill. In laboratory spray table
studies, O. aegyptiaca seeds placed in sealed mesh tea bags
were completely controlled by application of 1 % DDAB,
while at 0.2% DDAB 86% were controlled and at 0.02%
DDAB 57% were controlled. In a commercial disinfecting
facility prototype, 0.5 % DDAB achieved complete
control of O. aegyptiaca seeds placed in sealed mesh tea
bags on walls and the floor of tomato containers. Further
studies are needed to improve the spraying coverage and
conditions of the disinfecting facility in order to increase
the efficacy and reduce the application rates of DDAB.

190. Effect of Soil Solarization, A Nonchemical Method, on

the Control of Egyptian Broomrape (Orobanche aegyptiaca)
and Yield Improvement in Greenhouse Grown Cucumber.

Zoheir Ashrafi1, Hassan Alizadeh1, Sedigheh Sadeghi1;
1University of Tehran, Karaj, Tehran, Iran

Parasitic weeds of Orobanche spp. cause serious damage
to several crops in Europe, the Mediterranean region,
Central Asia, the Arabian Peninsula and some African
countries. Solarization entails covering wet soil with
transparent polyethylene sheets during the hot season .
This serves to trap solar energy, thereby, heating the soil
sufficiently to destroy soil pests and microbes. The
temperature increase achieved is primarily the result of
the elimination of evaporation, but is also partially
because of the greenhouse effect created. Soil solarization
has proven to be among the most effective methods of
broomrape control in open field crops. The effect of soil
solarization on germination and viability of buried
egyptian broomrape seeds was also examined. Cucumber
cultivation in the Mediterranean region is susceptible to
infestation by the parasitic weed egyptian broomrape
(Orobanche aegyptiaca), and severe yield losses can result.
The effectiveness of solarization, a soil disinfection
technique that uses passive solar heating, to control the
incidence of broomrape under greenhouse conditions was
studied over two growing seasons. Solarization substan-
tially increased the soil temperature in both seasons and at
both depths. The highest recorded absolute maximum
temperatures at 5 cm depth in mulched soil were 54.4 and
56.2 8C in the first and second seasons, respectively, where
it was 42.3 and 46.5 8C in bare soil. Solarization was
accomplished by the application of clear polyethylene
sheets to moist soil for 50 to 65 d during the hot season.
The treatment increased maximum soil temperature by
around 15 C, and at 5 cm below the soil surface, a
temperature of more than 45 C was reached for 34 to 60 d,
whereas this temperature was not reached at all in the first
season and not for 20 d (second season) in unmulched soil.
Egyptian broomrape was completely controlled by soil
solarization because the treatment did not allow the
development and emergence of shoots, underground
haustoria, or tubercles on the cucumber roots. In contrast,
in nonsolarized soil, egyptian broomrape shoots had
emerged by 45 DAP (first season) and 56 DAP (second
season), and by 86 DAP (95 DAP), there were as many as
43 (52) shoots per cucumber plant. Plant growth and fruit
yield were consistently and significantly higher in solarized
soil than in nonsolarized soil. In mid-April, when the
cucumber plant reached its maximum size, soil solarization
increased fresh leaf and stem weight per plant. Fruit yield
in solarized and nonsolarized plots was similar at the first
harvest (106 DAP and 114 DAP), whereas starting with
the second harvest, the yield rate of plants grown in
solarized soil was significantly higher than for plants
grown in nonsolarized soil. In solarized soil, no broomrape
shoots emerged, and neither haustoria’s nor underground
tubercles of the parasite were found on cucumber roots.
The treatment killed about 95% of buried viable seed, and
induced secondary dormancy in the remaining 5%. In
nonsolarized plots, broomrape shoots were present at a
high density, decreasing plant growth and fruit produc-
tion. Fruit yield was 133 to 258% higher in the solarized as
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compared with the nonsolarized treatment. Based on these

results, we suggest that soil solarization, which precludes

chemical contamination and is suitable for organic

farming, is an appropriate technology where the risk of

egyptian broomrape infestation is high. Under such

Weather conditions [ Iran(Hashtgerd)] , soil solarization

proved to be an excellent method for complete control of

egyptian broomrape infestation. In addition, solarization

was able to consistently improve cucumber yield under

greenhouse conditions, where egyptian broomrape is

particularly destructive. Without solarization treatment,

egyptian broomrape consistently decreased fruit yield. Soil

solarization provided total control of Egyptian broomrape

because shoot emergence from treated soil was completely

inhibited, and no haustoria or underground tubercles were

found on the cucumber roots at the end of the crop cycle.

191. Parasitic Weeds of the Orobanchaceae Family and

their Natural Hosts in Jordan. Jamal Qasem1; 1University

of Jordan, Amman, Jordan

A Field survey carried out during the period from 2003

to 2007 revealed the presence of 7 species of Orobanche,

and two species of Cistanche in Jordan. Orobanche species

were found parasitizing 86 plant species belong to 24

botanical families of different growth habit, habitat and

economic value, and ranged from common wild herbs to

fruit and forest trees. Cistanche attacked 19 species of 6

families. Most attacked species by Orobanche were belong

to Compositeae (20 species), Solanaceae (11 species),

Leguminosae (9 species), Umbelliferae (7 species), Cruci-

ferae (7 species), Cucurbitaceae (4 species), Labiatae (4

species) and Rosaceae (4 species), Other families were

represented by 1 to 3 species. Most Cistanche hosts belong

to the Chenopodiaceae (7 species) and Leguminosae (3

species). The intensity of parasite infection on different

hosts and the severity of infestation were also recorded.

Certain plant species served as hosts for more than one

parasitic species while many are first time reported for

both genera; including Amygdalus communis, Olea euro-

paea and Quercus coccefera parasitized by Orobanche

palaestina, A. communis, O. europaea, Prunus armeniaca

and Prunus persica by Orobanche cernua, Olea europaea

and A. communis by Orobanche schultzii, Punica granatum,

Alhagi maurorum, Centaurea postii, Prosopis farcta by

Cistanche tubulosa, and Achillea sp., Anabasis syriaca,

Haloxylon persicum, Haloxylon salicornicum, Suaeda spp.

and Zilla spinosa by Cistanche salsa. Certain Orobanche

species were totally destructive to the cultivated field

crops. Results indicated the high potential of these

parasites to spread and attack new plant species, while

the threat they impose to agriculture in Jordan remain

existing in absence of poor weed management and farmers

training.

192. Host and Habitat Specificity of the Cuscuta species in

Hungary. Kornél Baráth1, János Csiky1; 1University of

Pécs, Pécs, Baranya, Hungary

Hitherto seven Cuscuta species (C. lupuliformis Krock.,

C. australis R.Br., C. campestris Yuncker, C. epilinum
Weihe, C. europaea L., C. approximata Bab., C. epithymum

(L.) Nath.) have been recorded in Hungary. Some of them

cause severe damage to agriculture, while others never or
very rarely parasitize cultivated plants. The question of the

host and/or habitat specificity of the Cuscuta species

appears often in the international literature.
We investigated the structure of the plant community in

the habitats of dodders according to the methods of

Braun-Blanquet school. Altogether 90 syntaxonomical

relevés were taken in 2x2m to 5x5m size. Beside that we
examined the number and susceptibility of host plants,

measured the length, the height, and the stem diameter of
the different Cuscuta species. Syntaxonomical relevés were

analyzed with CÖNOSTAT and SYNTAX for Windows.

The relationship between the morphological features and
the habitat characteristics of dodders was tested by

statistical methods.
Compiling the host spectra of the different Cuscuta

species based on herbaria, literature and our own
observations we revealed that these plants parasitize at

least 18 % of the Hungarian flora. The habitats of the

dodders are strongly different. C. campestris occurs in
great quantities on the edge of roads and agricultural fields

as well as along the banks of irrigation channels. C.

europaea can be found along streams and wet ditches. C.
australis is a rare plant in swamps and fens, while C.

lupuliformis occurs in floodplains. We revealed ambiva-
lence in the case of the habitat of C. epithymum agg.

Cuscuta epithymum ssp. epithymum is widespread in

mesophilous meadows and pastures, while ssp. kotschy
prefers drier rocky grasslands. C. approximata is known

only at one location in acidophilous oakwoods. However,

C. epilinum has probably extinct due to the shrinkage of
flax field and strict seed-testing in Hungary.

193. Mistletoes (Viscum cruciatum Siebr. ex Boiss. and

Loranthus acaciae Zucc) and their Hosts in Jordan. Jamal

Qasem1; 1University of Jordan, Amman, Jordan

A field survey was conducted during the period from

2001 to 2007 to study the mistletoes, distribution and host
range in Jordan. Results showed the occurrence of

Loranthus acaciae Zucc and Viscum cruciatum Siebr. ex

Boiss. in different regions of the country. L. acaciaee was
found parasitizing 24 plant species belong to 11 plant

families of different growth habit, habitat and economic

value, and ranged from wild shrubs to fruit and forest
trees. V. cruciatum attacked 14 plant species of similar

growth habit from 8 families. The most infected family by
L. acaciae was Leguminosae (10 species), and by V.
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cruciatum was Rosaceae (6 species). The intensity of
infection by both parasites was severe and cause death to
host plants in many cases. A massive vegetative growth of
the parasites was found on most hosts in different
locations. Host species for L. acaciae include; Acacia
arabica, Acacia asak, Acacia cyanophylla, Acacia farnesi-
ana, Capparis spinosa, Casuarina equisetifolia, Ceratonia
siliqua, Ficus carica, Juglans regia, Melia azadarichta,
Nerium oleander, Parkinsonia aculeata, Pistacia atlantica,
Pistacia vera, Poinciana gilliesii, Prosopis chilensis, Proso-
pis farcta, Punica granatum, Retama raetam, Rhus triparti-
ta, Salix alba, Tamarix pentandra, Zizyphus jujuba,
Zizyphus lotus and Zizyphus spina-christi. Infected species
by V. cruciatum were Amygdalus communis, Calictome
villosa, C. spinosa, Crataegus azarolus, Crataegus monog-
yna, Olea europeae, Pistacia lentiscus, Prunus armeniaca,
Prunus domestica, Prunus cerasifera, P. granatum, Rham-
nus palaestina, R. raetam and S. alba. Most hosts of both
parasites are reported for the first time. Of the cultivated
species, A. communis, F. carica, P. granatum and O.
europaea were severely attacked. P. granatum, R. raetam,
and S. alba were attacked by both parasites but variations
in their growth were observed on any of these hosts.
Results indicated the high potential of L. acaciae and V.
cruciatum to spread and attack new plant species, and the
threat that both impose to fruit and forest trees in absence
of control measures and lack of agriculture extention and
farmers’ experience.

194. Erwinia carotovora as a Stimulant Agent for Oro-
banche aegyptiaca. Sirous Hasannejad1, Hasan Mohamad
Alizade1, Soheila Porheidar Ghafarbi2; 1University of
Tehran, Karaj, Tehran, Iran; 2University of Birjand,
Birjand, Khorasan Jonobi, Iran

Egyptian broomrape (Orobanche aegyptiaca Pers.) is an
achlorophyllous,phanerogamic holoparasite that attacks
the roots of many dicotyledonous crops in Iran, like many
other countries. Bacterium

E. carotovora isolated from diseased Orobanche under-
ground stages. In this research, O. aegyptiaca seeds sown
in vials containing soil,then different concentrations of E.
carotovora suspension (13107, 13108, 13109, and 131010
CFU) and distilled water (as a control) were incubated in
vials soil. These vials were incubated at 25 C in the dark
for 2, 8, and 16 week. After these periods, O. aegyptiaca
seeds were moved from vials and put on Petri dishes and
seed germination was investigated. Using GR60 (1 ppm of
this compound), germination stimulant, seed germination
was test. Results showed that E. carotovora significantly
increased O. aegyptiaca seed germination. Two week after
incubation (WAI) of the bacterium E. carotovora suspen-
sions, maximum seed germination was observed, so that
74%, 86%, 83%, and 83% seed germination was obtained
in 13107, 13108, 13109, and 131010 CFU, respectively)
compare with controls (65% and 0 seed germination in 1

ppm of GR60 and distilled water, respectively). Eight

WAI, minimum seed germination was obtained (12%, 9%,

7%, and 4% seed germination in 13107, 13108, 13109,

and 131010 CFU, respectively). Sixteen WAI, as well as

eight WAI, seed germination was decreased. Reduce seed

germination in 8 and 16 WAI of E. carotovora suspensions

duo to highly seed germination in the primery weeks. In

this study, we observed that this agent was very effective at

stimulating O. aegyptiaca seed germination and suicidal of

these germinated seeds in absence of host plants.

Application of E. carotovora could be an effective control

method to be combined to other control measures in an

integrated weed management (IWM) programs.

195. Evaluation of Erwinia carotovora and Three Isolates of

Fusarium oxysporum as Biological Control Agents of

Egyptian Broomrape (Orobanche aegyptiaca). Sirous Ha-

sannejad1, Hasan Mohamad Alizade1, Soheila Porheidar

Ghafarbi2; 1University of Tehran, Karaj, Tehran, Iran;
2University of Birjand, Birjand, Khorasan Jonobi, Iran

Broomrapes are achlorophyllous holoparasites of many

economically important dicotyledonous crops. As weeds,

they cause reductions in crop yield, adversely affect crop

quality, and result in loss of cultivated land due to reduced

crop alternatives. During extensive surveys in fields,

heavily infested by Orobanche aegyptiaca parasitizing

tomato (Lycopersicun esculentum) plants in Iran, Erwinia

carotovora and three isolates of Fusarium oxysporum

(Foxy1, Foxy2, and Foxy3) found on diseased, juvenile,

emerging O. aegyptiaca tubercles and flower stalks. All

isolates were tested in pot trials in a greenhouse with

tomato as the host plant. Results showed that F.

oxysporum isolates (13106/spore) infected and degradation

of O. aegyptiaca dormant seeds and seed germ tubes, and

E. carotovora (13109 CFU) causes suicide germination.

Therefore in the present study we observed that these

biological agents strongly reduced the number and weight

of emerging broomrape shoots and tubercles attached to

the host roots (around 100%). No reduction in seed

germination or foliage development of tomato could be

observed and inoculation with
F. oxysporum isolates and E. carotovora increased seed

germination, shoot height and the total biomass of

tomato. Application of these biological agents to soil

containing Egyptian broomrape seeds provided full

protection to the tomato plants, and could be part of an

integrated control approach to reduce the seed bank in

heavily infested fields.

196. Biological Control of Striga hermonthica by the use of

Polygala rarifolia on Maize in Burkina Faso. Oumar

Ouedraogo1; 1INERA, Fada N’Gourma, Gourma, Burki-

na Faso
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Control of Striga hermnthica is always a crucial problem
for agriculture in many countries of West Africa. Burkina
Faso located in the heart of Africa in the Sahelian zone is
not an exemption to this assessment. Many works to
control Striga have been realized and are still in diffusion.
It emerges from surveys in the country that farmers do
have local knowledge in weed management, especially S.
hermonthica. Between the set of local knowledge, we were
interested in the use of weed: Polygala rarifolia to control
S. hermonthica on maize production. This practice is held
and used by a woman producer who is known as the
originator by the Support Program for Local Development
in the East (ADELE), program funded by the Swiss
government. The main objective of the research is to study
the biological effectiveness of P. rarifolia in order to
identify its means of action and to propose to farmers a
low cost biological system of Striga management. The
methodology used is that of growing in vitro, developed by
Lane et al., (1991), adapted for weeds by Ouédraogo,
(1995), Ouédraogo et al., (2000); cultivation in pots in
open air and on farm. The results obtained in vitro
growing confirm again that the germination of Striga seeds
inducted by Polygala is not infesting it, later after the
younger germinations die which is corresponding to the
means of action of trap crop of Striga. The test in pot
growing reveals that Polygala reduces the germination of
Striga for 27%, on farm P. rarifolia associated to maize
gives a best grain yield than the association of beans
(Vigna unguiculata) and maize. The cropping system
proposed is the sowing of Polygala in the same hole in
alternated manner or the seedbed of Polygala between two
lines of maize. The practice of the method can be
considered in Burkina Faso at large scale because it is
affordable for resource poor farmers. The production of P.
rarifolia is easy and can be encouraged because the grains
are used for cooking meals.

197. Phanerogamic Parasite on Fruit Crops of Kerala.

Girija Vijayaraghavan1, Chirathadam Abraham1; 1Kerala
Agricultural University, Thrissur, Kerala, India

The state of Kerala situated, in the humid tropics is the
home land of commercially important tree crops and
spices. The major fruit crops of the region are Mango,
Sapota, Jack fruit, Cashew, Anona, Jamuns etc. The major
threat to these fruit crops are the semi parasitic weeds
belonging to the family Loranthaceae and Viscaceae. A
study was undertaken to find out the major species of the
phanerogamic parasites attacking the commercially im-
portant tree crops and fruit trees of the region. The mode
of attachment of the parasite on the host plant was also
studied. Surveys were conducted in all the major districts
of the state. The mode of attachment of the parasite was
studied using microtome sectioning. An initial survey of
the region has shown that among the tree species Mango is
the most vulnerable crop. Nearly 60-70 % of the trees

except those in well kept orchards are infected by the
parasite. The major parasitic species found on mango is
Helicanthus elastica and Dendropthoe falcata. Microsolan
is mainly seen on Jack fruit.

Studies show that the mode of attachment of species on
the host plant is different. Hence while devising control
measures for the species these factors should be taken into
consideration.

198. Dodder (Cuscuta pentagona) Control in Processing

Tomato (Lycopersicon esculentum). Tom Lanini1; 1Univer-
sity of California, Davis, Davis, California, United States
of America

Dodder is a stem parasite that attacks a wide range of
crops, including tomato. Dodder extracts nutrients and
water from the host plant, resulting in reduced growth and
yield. Dense infestations of dodder often result in total
crop loss. Generally, growers control dodder in tomatoes
by removing the infected host plant, which results in yield
loss, but prevents further spread, and seed production. The
objectives of this research were to examine dodder
germination and attachment behavior, tomato varieties
for potential resistance, and herbicides for pre- or post-
attachment control. Fluctuations in soil moisture and
temperature near the soil surface may initiate dormancy
breaking of buried dodder seed. Temperatures during the
spring and early summer months are ideal for dodder
emergence. However, dodder emergence in field trials was
observed to cease in early to mid May, despite tempera-
tures in the optimum range for germination and emer-
gence. Thus, a way to avoid major dodder infestations is to
plant after the mid-May. Generally transplanted tomatoes
are used for late planting; in greenhouse studies, tomato
size influenced the success of dodder attachment, with
larger tomatoes being the most resistant to dodder
attachment. Removal by hand crews, of the tomatoes with
dodder attached, remains a viable option, when infesta-
tions are small. Hand removal is often done when dodder
is first detected to prevent spread and seed production. In
a trial area, farm workers were observed to remove dodder
approximately 90% of the time. The remaining 10% was
generally missed, because it was too small to be easily
detected. Plants with attached dodder do not need to be
removed from the field unless they have viable seed.
Dodder can reattach to a new host if left in close proximity
to living tomato plants, but if the plants are moved 15cm
or more from the remaining tomato plants, the dodder will
not be able to reach a new host. In greenhouse and field
tests of potential dodder resistant tomato varieties, H9492,
H9553, H9992, CDX 233, H1100, H9888, H9997, and
SVR 024 2 0665 were all resistant to dodder attack.
Dodder generally attached to these varieties, but would fail
to form adequate haustoria attachments and would either
dry up and die or grow very slowly, failing to reach
maturity. Herbicides have also been evaluated for pre-or
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post-attachment control. Sulfentrazone at 170 g/ha or

flufenacet at 675 g/ha applied preemergence resulted in

over 95% reduction in dodder emergence. Pendimethalin

applied preemergence at 1125 g/ha resulted in 80% less

dodder emergence. Rimsulfuron or halosulfuron applied

postemergence resulted in increased branching of the

dodder and some suppression of growth, but normal

dodder growth resumed within 3 weeks after application.

Thus, dodder can be managed in tomatoes by avoiding the

peak germination period, using transplants, use of a

resistant variety, and/or preemergence treatment with

pendimethalin, sulfentrazone or flufenacet.

199. Effects of Some Medicinal Plant Extracts on Oro-

banche cernua Seed Germination. Sirous Hasannejad1,

Saber Mirzaii2; 1University of Tehran, Karaj, Tehran,

Iran; 2Agricultural Institute of Karaj, Karaj, Tehran, Iran

Orobanche cernua is a nonphotosynthesizing root

holoparasitic angiosperm that heavily parasitizes on

several crop plants, such as sunflower, tomato in Iran

and many other countries in the world. In laboratory

studies, O. cernua seeds exhibited a high germination rate

(approximately 85%) in 1 ppm of GR60 (stimulated

compound), therefore in all treatments, GR60 was used as

stimulated compound. The aim of this study was to

examine the effects of different concentrations (1.25:100,

2.5:100, 3.75:100, and 5:100/w.v) of some of medicinal

plants such as walnut (Juglans regia), oleand (Nerium

oleander), eucalyptus (Eucalyptus globules), juniper (Juni-

perus communis), and pine (Pinus sylvestris) extracts on O.

cernua seed germination. Distilled water was used as a

control treatment in this research. Results showed that

these plants had allelopathic effects on O. cernua seeds, so

that seed germination reduced and germ tubes became

brownish and stopped elongation. By increasing of extract

concentrations, in all of these plants, seed germination rate

was reduced, from 64.75% in 1.25:100/w.v to 21.25% in

5:100/w.v of walnut extract, 63% in 1.25:100/w.v to

26.75% in 5:100/w.v of oleand extract, 63% in 1.25:100/

w.v to 39.5% in 5:100/w.v of eucalyptus extract, 69% in

1.25:100/w.v to 37% in 5:100/w.v of juniper extract, and

69.25% in 1.25:100/w.v to 47.25% in 5:100/w.v of pine

extract. Natural compounds as medicinal plants extracts

by reducing seed germination, stopped germ tube elonga-

tion, and prevention of haustorium penetration in the host

plant roots could be very useful in the management of

parasitic plants.

200. Parasitic Flowering Plants in Turkish Flora. Ahmet

Uludag1, Yildiz Nemli2; 1Ministry of Agriculture and

Rural Affairs, Alsancak, Izmir, Turkey; 2Ege University,

Bornova, Izmir, Turkey

Turkey has a very rich flora, over 9000 plant species,

because three phytogeographical regions, the Euro-Sibe-
rian, Mediterranean, and Irano-Turanian regions, exist.

There is a diverse flora of parasitic flowering plants as
well. The aim of the presentation is to review economically

important and endemic parasitic plants of Turkey.

Parasitic species from Cuscutaceae, Loranthaceae, Oro-
banchaceae, Raffleciaceae, Santalaceae, Scrophulariaceae

families have been recorded in flora of Turkey. Orobanche
has 35 species in Turkey and the most economically

important genus out of four genera of Orobanchaceae,
which are Cistanche, Necranthus, Phelypaea and Oro-

banche that are root holoparasites. Orobanche ramosa L.
and Orobanche aegyptiaca Pers. are problems in tomato

and tobacco fields, Orobanche crenata Forsk. in faba bean.
O aegyptiaca and O. ramosa have been in lentil fields

generally as mixed populations. The latest race of
Orobanche cumana Wallr., race H, has been determined

in sunflowers in Turkey. Three species of Orobanche in
Turkey are endemic: O. armena Tzvelev, O. hodrantha

Beck, and O. sideana Gilli. Necranthus orobanchoides Gilli
is another endemic species from Orobanchaceae family.

Three Cuscuta species, which are shoot holoparasites, are
important in agricultural crops out of 15 species and there

is an endemic species, Cuscuta obtusata Trabut. Cuscuta
campestris Yuncker infests about 40 plants including many

crop species such as tobacco, onion, pepper, and alfalfa in
Turkey. Cuscuta approximate Bab. has been found

together with C. campestris in alfalfa. It infests tobacco,
tomato, and pepper as well. Cuscuta monogyna Vahl. is

determined on grapevine. Viscum album L., Loranthus

europaeus Jacq., and Arceuthubium oxycedri (DC) Bieb.
are species from Loranthaceae family that is a family of

shoot hemiparasites. V. album has three subspecies
attacking different tree species/genera. L. europaeus lives

especially on Fagaceae plants. It is determined on Quercus,
Crataegus, and Castana trees. A. oxycedri is found on

Juniperus spp. Melampyrum arvense L. from Scrophular-
iaceae family, hemiparasites, attaches roots. M. arvense

var. arvense infests in wheat in the Inner West Anatolia
while M. arvense var. elatius, an endemic species, is seen in

the East Blacksea Region. Pedicularis, Rhynchocorys, and
Euphrasia exist from Scrophulariaceae, Euphrasia minima

Jacq. ex DC., Rhynchocorys odontophylla Burbidge et
Richardson and Pedicularis olympica Boiss. are endemic

species. Cytinus hipocistis L. and Pilostyles haussknechtii
Boiss. are from Raffleciaceae family, which are holopar-
asites. Three genera, Thesium, Comandra and Osyris, are
recorded from Santalaceae. T. aureum Jaub & Spach., T.

oreogetum Hethredge, T. scabriflorum Davis, and T.
bertiamii Aznar are endemic species.

201. The Influence of Sowing Date and Striga hemonthica

on the Yield of Different Varieties of Sorghum (Sorghun
bicolor). Friday Ekeleme1, Alpha Kamara1, Lucky Omoi-
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gui1, David Chikoye1; 1International Institute of Tropical

Agriculture (IITA), Ibadan, Oyo State, Nigeria

Striga hemonthica is a serious biotic constraint to

sorghum production in the dry savannas of sub-Saharan

Africa. In West Africa about 94% of sorghum fields were
estimated to be infested by S. hemonthica. Crop cultivars

have been proposed as a means of reducing losses due to

Striga. Two improved sorghum varieties (ICSV 111 and
ICS 400) obtained from ICRISAT and two local checks

(KSV8: improved and ANUGIWA: landrace) were
evaluated at different sowing dates under natural infesta-

tion with S. hemonthica in 2005 and 2006 in Nzuda and

Damboa, northeast Nigeria. The trial was conducted in a
split plot design with four sowing dates (July 7, July 14

July 21 and July 28) as main plot and four sorghum
varieties as subplot treatments. The number of emerged

Striga plant was 3.7 times higher in 2005 than in 2006. The

number of emerged Striga was twice higher in early sowing
than when sowing was delayed for 21 or 28 days. ICSV 111

and ICS 400 had 25-110% fewer Striga shoots than KSV8
and ANUGIWA. Despite a higher Striga infestation, early

sowing did not give significant higher yields compared to

late sowing. Although Striga infestation was significantly
more on KSV8 it yielded higher than the other varieties

except ICSV 111 which had the highest grain yield. The

landrace produced 51% less grain than the average grain
yield of the improved varieties. Sowing date by variety

interaction was significant. KSV8 and ANUGIWA
produced significantly more grains when sown in the first

week of July while the yields of ICSV 111 and ICS 400

increased substantially when sown on the fourth week of
July. Farmers in the zone would maximize sorghum yield if

improved sorghum varieties are planted at the appropriate
date.

202. Evaluating the Possibility of Chemical Control of

Broomrape. Somayeh Foruzesh1, Hassan Alizadeh1, Mo-

hammad Baghestani2, Hamid Mashhadi1; 1University of
Tehran, Karaj, Tehran, Iran; 2Weed Research Institute,

Tehran, Iran

Considered as an industrial plant, tomato is one of the

most important agricultural vegetables. Among constrains

to the production of this crop is the interference resulting
from the presence of weeds, in particular, the parasitic

broomrape where no effective method has been warranted
for its control. In 2005-2006, greenhouse and in situ

experiments were conducted to evaluate the possibility of

selective, chemical control of broomrape (Orobanche
aegyptiaca L.) in tomato crop. Both greenhouse and in

situ experiments were arranged as a complete randomized

blocks design with 19 herbicide treatments replicated 4
times in which there were 4 observations per replication.

Treatments included application of chlorsulfuron at 7.5 g
a.i./ha (either applied soil incorporated (PPI) or through

irrigation water (HERB)), glyphosate at 20.5, 30.75, 41
and 61.5 g a.i./ha, rimsulfuron at 2.5, 5, 7.5, 15 and 30 g
a.i./ha, sulfosulfuron at 25, 50 and 100 g a.i./ha and
trifluralin at 960 or 1200 g a.i./ha PPI and 1200 g a.i./ha
HERB. Broomrape infested and non-infested pots (and
plots under in situ condition) were also considered as
controls. Under greenhouse condition, tomato yields
obtained by sulfosulfuron at 50 and 100 g a.i./ha, and
rimsulfuron at 7.5 and 30 g a.i./ha were the highest and did
not vary with the non-infested check. Nursery (in situ)
results also indicated that sulfosulfuron at 50, 100 g a.i./ha
and glyphosate at 5, 7.5 g a.i./ha had the highest fruit
weight. Chlorsulfuron at 7.5 g a.i./ha, sulfosulfuron at 50,
100 g a.i./ha and 61.5 g a.i. /ha caused the maximum
reduction in broom rape shoot weight in greenhouse
experiment. Chlorsulfuron at 1.5 g a.i./ha applied through
irrigation water, trifluralin at 1200 g a.i./ha and glyphosate
at 61.5 g a.i./ha effectively reduced underground broom
rape biomass production. According to the results of
nursery, rimsulfuron at 15 g a.i./ha, glyphosate at 30.75
and 61.5 g a.i./ha and sulfosulfuron at 100 g a.i./ha
effectively controlled broom rape in terms of shoot weight.
Broom rape underground biomass was highly reduced
when sulfosulfuron applied at 2.5, 15 or glyphosate at
30.75, 41 and 61.5 g a.i./ha.

203. New Options for Biocontrol of Parasitic Weeds of the

Genera Orobanche and Cuscuta. Nadjia Zermane1, Nadjia
Zermane1; 1National Institute of Agronomy El-Harrach,
Algiers, Algeria

Orobanche crenata Forsk. (crenate broomrape) and
Cuscuta campestris Yuncker (field dodder) are the most
widespread parasitic weeds in cropping systems in North
Africa where they inflict severe damage to a wide range of
vegetable, pulse, ornamental and industrial crops. Over the
past few years, innovative biocontrol methods against
these parasitic weeds were studied. Soil and rhizosphere
bacteria were evaluated for their potential use as biocon-
trol agents for both parasites under controlled conditions.
Bacteria from the faba bean-Orobanche root environment
were screened to detect effective isolates for Orobanche
control. In pot experiments, Pseudomonas fluorescens
strain Bf7-9 significantly reduced Orobanche emergence
and dry weight by 64% and 39%, respectively, compared
with non-inoculated controls and positively influenced
faba bean growth. Significant increase in faba bean dry
biomass (53%), number of branching (150%) and number
of flowers (433%) as well as advanced flowering and
fruiting stages were recorded over the Orobanche-infested
control. Selected Plant Growth Promoting Rhizobacterial
strains exhibited the ability to promote Orobanche seed
germination. In germination tests using a microtiter plate
system and a water agar medium supplemented with lentil
root exudates, up to a 43% increase of O. crenata seed
germination was obtained after treatment with Ralstonia

79



pickettii strain Bzc76 over the non-inoculated control. The
effect of soil bacteria on C. campestris seed germination
and growth was also investigated. The main objective was
to select bacterial isolates that inhibited Cuscuta seed
germination and growth. Of 55 isolates assayed, 25
significantly reduced (25 to 46%) the length of Cuscuta
seedlings compared with the non-inoculated control. Soil
drenching with the most promising isolate CT2.2 of
Microbacterium sp. resulted in a 59% reduction of
seedling emergence. However, the bacterium showed no
inhibitory affect on Cuscuta seed germination. A range of
water soluble plant extracts was evaluated for activity
against O. crenata and C. campestris. Various extracts
applied to seeds of either species inhibited or stimulated
seed germination. The most noticeable reductions of
Orobanche seed germination were obtained with extracts
from Allium sativum and Lavandula stoechas (100% and
91% reduction, respectively). Other extracts that also had
an inhibitory effect on Orobanche seed germination were
those of Thymus fontanesii (75% reduction), Cuminum
cyminum (74%), Datura stramonium (69%), Artemisia
herba-alba (64%), Eucalyptus citriodora (62%), Oxalis
pes-caprae (58%), leaves of Citrus lemon (55%), peel of C.
sinensis and C. lemon (55% and 46%, respectively), Inula
viscosa (53%), C. aurantium (48%) and Ricinus communis
(45%). Conversely, only extracts from Inula viscosa and
leaves of Citrus lemon showed inhibiting effect on seed
germination of C. campestris (74% and 26% reduction,
respectively). Extracts from Ricinus communis and peels of
C. lemon showed, on the other hand, a stimulating effect
on Cuscuta seed germination.

204. Can Invasive Plants have an Impact on Croatian

Agriculture? Edita Stefanic1, Ivan Stefanic2, Sanda Rasic1;
1Faculty of Agriculture Osijek, Osijek, Osijek-baranja
county, Croatia; 2Technology Development Centre Ltd.,
Osijek, Osijek-baranja county, Croatia

Among many invasive plant species introduced to the
Republic of Croatia, special attention should be paid to
those having an adverse effect or representing a threat to
agricultural production. Controlling such weeds poses a
special dilemma because, up to the time a weed infestation
is identified, it has often spread to such an extent that
control is extremely difficult and expensive. Moreover,
invasive species cause losses in biodiversity, change the
weed communities, influence on considerable yield losses
and represent a public health problem (ragweed pollen
allergy).

Weed surveys were conducted between 2005-2007 on
Northeastern Croatian arable lands to gather information
on the biology, ecology, invasiveness and management of
selected species. A field data from approximately 450
vegetation study plots across the investigated territory
were used to determine the Invasiveness Rank of exotic
plant species.

With this information a multivariate analysis was
performed in order to identify a invasiveness pattern of
dominant alien species.

There are several species recorded in investigated
agricultural areas that are increasing in their range and
frequency. The vast population of: Abutilon theophrasti
Medic (velvetleaf), Ambrosia artemisiifolia L. (short
ragweed), Conyza canadensis L. (horseweed), Datura
stramonium L. (jimsonweed), Erigeron annuus (L.) Pers.
(annual fleabane), Galinsoga parviflora Cav. (smallflower
galinsoga) is especially troubling.

The extent of their infestation is being monitored in
order to measure the direction and rate of change in the
size of the colony. In awareness of the serious conse-
quences and high cost of suppression if these invasive non-
native species spread, strategies of chemical and non-
chemical control are being discussed.

Only prevention, national and international contracts
and laws as well as integrated methods (including agro-
technical, mechanical, chemical and biological ones) can
give satisfactory results.

205. Plant Community Response to Disturbance in the

Presence of the Non-Native, Linaria vulgaris (Yellow

Toadflax). Erik Lehnhoff1, Lisa Rew1, Bruce Maxwell1;
1Montana State University, Bozeman, MT, United States
of America

Disturbance, both anthropogenic and natural, is a
powerful force that shapes plant communities. Distur-
bance can also lead to the invasion of these communities
by non-native species. Herbicides are often used to control
the undesirable non-native species, and this control
method may in turn alter the extant plant community.
We sought to understand how soil disturbance (removing
vegetation and homogenizing the upper 7 cm of soil by
digging and sifting the soil), vegetation clipping (clipping
all vegetation to ground level), fire (burning of all
vegetation with propane torch), and chemical weed control
(Picloram - Tordon K applied at 0.56 kg ai/ha) affected
plant communities in southwestern Montana. These
disturbances were applied to diverse plant communities
with existing patches of Linaria vulgaris (yellow toadflax)
in four different environments - Clearcut, Riparian,
Wildfire burned forest and Meadow - in spring 2004 using
0.25-m2 plots. Species counts and percent cover were
assessed in all plots in the spring of each year from 2005
through 2007 and compared with pre-disturbance assess-
ments (2004). Species richness, relative species abundance
(dominance) and Simpson’s diversity index were compiled.
Treatments generally reduced species richness and diver-
sity in the first year. Species richness and diversity
recovered to pre-disturbance levels by 2007 after burning,
clipping and digging in plots at the Meadow and Riparian
sites, while these metrics remained depressed at the
Clearcut and Wildfire sites. Digging resulted in a shift
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from native species dominated communities to L. vulgaris
dominated ones on all sites except the Meadow. Species
dominance was not altered by burning and clipping at any
site. Applying herbicide to the vegetation suppressed
richness throughout the study period at the Clearcut,
Riparian and Wildfire sites, although the values were
increasing toward pre-disturbance levels by the third year.
Herbicide application at these sites also resulted in a
change to L. vulgaris dominance, as the herbicide removed
competing forbs, but did not completely kill the target
species. At the Meadow site, which contained the non-
native species Poa pratensis (Kentucky bluegrass), richness
and diversity remained very low after herbicide applica-
tion, and the mixed grass/forb community changed to a
grass monoculture while L. vulgaris was controlled. The
results indicated that plant community response to
disturbance was very site and disturbance specific.
Furthermore, the effectiveness of herbicide as a control
measure for non-native species was also site specific, with
herbicide resulting in unintended consequences at some
sites.

206. A Functional Niche Promotes an Invasion in a

Biodiversity Hotspot. Irfan Rashid1, Manzoor Shah1,
Zafar Reshi1, B Wafai1; 1University of Kashmir, Srinagar,
Jammu and Kashmir, India

Historically, the principal approach in community
ecology has been to evaluate how different factors (e.g.,
abiotic stress, competition for resources, herbivory and
mutualism etc.) separately influence population dynamics
or community structure. However, modern population
and community ecology is perched to move beyond lists of
community-structuring factors to a predictive framework
for where, when, and how multiple factors may work, both
individually and in combination, to structure communities.
Species invasions, a principal component of global change
that can cause habitat degradation, extinction of native
flora and fauna and inflict grave monetary costs, often
change relatively diverse communities into near monocul-
tures and hence warant modern community ecology
approach to understand the success of alien species in
their non-native ranges. Thus our central aim in the
present investigation was to address the consequences of
losses and gains of biotic interactions in respect of
demographic success of an alien invasive plant species.
Using case study of Anthemis cotula L., a highly invasive
species in the Kashmir Himalayan biodiversity hotspot, we
examined influence of the most common above ground
(herbivore) and belowground (arbuscular mycorrhizal
fungi) co-associates, in non-native range, of this species
on its performance. Results reveal that the species exploits
the new niche to benefit from its novel associates in the
invaded region for successful invasion. Thus, highlighting
the importance of belowground and aboveground associ-
ations in alien plant invasions, the study brings out need

for comprehensive multifactor interaction analyses while
dealing with plant invasions.

207. Integrated Strategies for Imperata cylindrica Man-

agement. Greg MacDonald1, Jason Ferrell1, Brent Sellers1,
Kenneth Langeland1; 1University of Florida, Gainesville,
Florida, United States of America

Imperata cylindrica, cogongrass, is a serious weed
problem throughout the southeastern United States. This
perennial grass reproduces via seeds and rhizomes, and is
extremely persistent due to an extensive rhizome system.
Cogongrass is a problem along roadsides, pine (Pinus spp.)
plantations, and natural areas. This species is also
becoming extremely problematic in pasture and native
rangeland settings. Studies were conducted to control
cogongrass in these types of settings utilizing an integrated
approach including tillage, herbicides, fertility inputs, and
overseeding with desirable forage. The first study was
conducted in an area with greater than 90% cogongrass
infestation. Several factors were evaluated including,
tillage (disking or plowing), herbicides (imazapyr or
glyphosate), fertilizer inputs and seeding rate (Paspalum
notatum). The herbicides glyphosate or imazapyr were
applied in the fall months, followed by tillage, overseeding
and fertility inputs (1100 kg-ai/kg lime + 110 kg-ai/ha
nitrogen or nitrogen alone) the following spring. The
second study was conducted in an area with 30-60%
cogongrass infestation within an established P. notatum
pasture. In this study, the herbicides imazapyr, glyphosate,
fluazifop or imazapic were applied in the fall months,
followed by fertility and overseeding the following spring.
Tillage was not employed in this study. The third study
was performed on native rangeland. Herbicides were
applied during spring, summer or winter months to
isolated patches of cogongrass. In the first and second
studies, evaluations of cogongrass control and P. notatum
density were performed. In the third study, cogongrass
control and recolonization of desirable native species was
recorded.

In study one, .90% cogongrass control was achieved
with imazapyr herbicide at 1.1 kg-ai/ha, regardless of
tillage operation. However, only the glyphosate followed
by the plowing tillage regime resulted in .90% control.
Overseeding rates of P. notatum and fertility inputs had
little impact on P. notatum levels. In the second study,
imazapyr selectively controlled cogongrass with minimal
P. notatum injury at rates of 0.26 kg-ai/ha. However,
selectivity could not be achieved with glyphosate, as both
species were severely affected. Imazapic or fluazifop did
not severely injury P. notatum, both also did not provide
acceptable cogongrass control. Once again, fertility and
overseeding had little impact on P. notatum levels. In the
third study, imazapyr and glyphosate at rates of 0.26, 0.56
or 0.78, 1.6 kg-ai/ha, respectively, provided good cogon-
grass control. Once again, fluazifop and imazapic did not
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provide acceptable control of cogongrass. However, all
treatments, regardless of cogongrass control, did not result
in significant recolonization of desirable native species.
This could be attributed to the lack of seed inputs, wind-
borne or seedbank, or the lack of appropriate conditions
for seedling germination and establishment. Collectively,
these studies indicate the potential for selective cogongrass
control within P. notatum and further demonstrate the
need for an integrated approach, including chemical,
mechanical and cultural control methods. These studies
also suggest recolonization, either through native species
recruitment or purposely introduced species, are necessary
for long-term management of Imperata cylindrica.

208. Echinochloa oryzicola (Barnyardgrass): A New

Emerging Threat to Paddy Fields of Iran. Bijan Yaghoubi1,
1Ali Abobakr; 1Rice Research Institute of Iran, Rasht,
Guilan, Iran

In paddy crop, certain species of the annual barnyard-
grass (Echinochloa spp.) show plant morphological traits
quite close to the rice plant. Over the years the farmers
controlling Echinochloa species through hand weeding
have easily controlled the grass species i.e. Echinochloa
crus-galli that are distinctively different in appearance to
the rice crop. However, certain species of Echinochloa
similar in appearance to rice plant remained in the fields
and their populations are now being felt as a major weed
threat and are difficult to be distinguished or weeded
because of convergent morphology and phenology. Based
on our recent observations over the last three years in
farmers field pertaining to herbicide resistance of barn-
yardgrass lead us to identify a new weed uncommon to this
region i.e. Echinochloa oryzicola that mimic the appear-
ance of the rice plant especially at its vegetative phase. This
weed resembles the rice plant for its nodal colour, tillering
ability, tillering angle, boot shape, leaf colour and angle.
Its early germination in nursery and being transplanted
instead of rice seedling in the main reason for its
population built-up. It has been reported that the herbicide
tolerance of this species is higher than the Echinochloa
crus-galli allowing it to get selected in the fields. Probably
the dosage of herbicide should be increased to suppress
this weed. However, over the years the herbicides have
indirectly selected this weed due to its increased tolerance
and its phenology close to rice plant has avoided the hand
weeders. E. oryzicola(E. oryzicola) is also called as ‘Rice
barnyardgrass’ which is the most serious weed in
California rice fields. E. oryzicola is now emerging weed
species escaping the hand weeding and chemical weed
control in rice fields of Iran. Echinochloa oryzicola is
resistant to flooded paddy fields and its seeds rarely shatter
that allows them to get harvested and scattered along with
rice crop. This situation may pose a real threat for rice
production, especially in the northern provinces of Iran
where hand weeding and flooding still plays a main role in

IWM of rice fields. E. oryzicola has been reported to
become resistant to higher doses of many herbicides in
other rice growing regions in the world. However, this is
the first report of E. oryzicola prevalence in rice fields of
Iran and we are contemplating a proper IWM strategy.

209. Parthenium Management by Allelopathic Grasses.

Arshad Javaid1; 1University of the Punjab, Lahore,
Punjab, Pakistan

Parthenium weed [Parthenium hysterophorus L.] is
rapidly spreading in many parts of the world including
Pakistan. Some herbicides are effective against this weed.
In recent years, the use of chemicals has increased
consumer‘s concern and their use is becoming more
restrictive due to carcinogenic effects, residual toxicity
problems, environmental pollution, occurrence of micro-
bial resistance and high inputs. Increasing public concern
on these issues requires alternative disease management
systems, which are less pesticide dependent or based on
naturally occurring compounds. The present study was
carried out to assess the herbicidal potential of aqueous
extracts of five allelopathic grasses viz. Imperata cylindri-
cal, Desmostachya bipinnata, Dicanthium annulatum, Cen-
chrus pennisetiformis and Sorghum halepense against
parthenium.

Field surveys were carried out to investigate the
distribution of parthenium at localities with and without
infestation of allelopathic grasses I. cylindrica and D.
bipinnata. Data regarding frequency and density of
parthenium at localities with and without these allelopath-
ic grasses were recorded. In a laboratory bioassay, aqueous
extracts of five aforementioned allelopathic grasses were
obtained by soaking 25 g crushed root and shoot materials
in 100 ml distilled water for 36 hours at 25 8C and filtered.
Further dilutions of 20, 15, 10 and 5% w/v were prepared
by adding appropriate quantity of water to the 25% w/v
stock solution. Seeds of parthenium were sown on a filter
paper seedbed in sterilized Petri dishes, moistened with
aqueous root and shoot extracts of the test allelopathic
grasses. The plates were incubated at 25 8C for 7 days.
Germination, root and shoot length, and seedling fresh
biomass was recorded at the end of the experiment. Data
were analyzed statistically by applying Duncan’s Multiple
Range Test.

Field surveys revealed that the allelopathic grasses I.
cylindrica and D. bipinnata restrict the spread of parthe-
nium. The frequency and density of parthenium in herb
zone (without allelopathic grasses) was 80% and 40, which
were reduced to 30% and 5, and 20% and 3, at D.
bipinnata and I. cylindrica dominating zones, respectively.
Aqueous extract bioassays showed that aqueous root and
shoot extracts of all the five test grass species markedly
suppressed the germination and seedling growth of
parthenium. Extracts of D. bipinnata and C. pennisetifor-
mis were proved more inhibitory to parthenium than rest
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of the test grasses. A 20% shoot extract of these grasses
completely arrested the germination and seedling growth
of parthenium. The present study concludes that the
aqueous extracts of allelopathic grasses are highly effective
against germination and growth of parthenium.

210. The Biology of Invasive Alien Plants in Canada: A

Series of Review Papers. Suzanne Warwick1, Stephen
Darbyshire1; 1Agriculture and Agri-Food Canada
(AAFC), Ottawa, Ontario, Canada

Presently an estimated 1-2 new alien plant species are
becoming established in Canada each year and this rate is
expected to increase. These new pests are generally poorly
known and their weedy potential unrecognized. In this
poster, we highlight a series, The Biology of Invasive Alien
Plants in Canada, initiated in 2003 in the Canadian
Journal of Plant Science. It serves as a companion series to
the long-running Biology of Canadian Weeds which
appears in the same journal. The series of peer-review
contributions is designed to review the biology of recently
introduced plant species that pose a demonstrable
economic or environmental risk in Canada. As well as
summarizing current knowledge, contributions to the
series serves as alerts of emerging problems, emphasizing
aspects of identification, occurrence, economic and envi-
ronmental impact, effective control methods and future
prognosis. The series will also engender research to fill
important gaps in our knowledge. Eight species accounts
have been published to date and nine more are in
preparation. Our display will provide information on all
published accounts, a list of accounts in preparation and a
list of species for which accounts are needed. Plant species
covered in the series must occur in Canada, but
contributing authors need not. Authors from outside of
Canada with special knowledge of Canadian weed species
are encouraged to register to write accounts. For more
information on the series, submission process and instruc-
tions to authors, see the Canadian Weed Science Society
web site (http://www.cwss-scm.ca/Biology_of_weeds/inva-
sive.htm) or contact the associate editor at warwick-
s@agr.gc.ca for a pdf file.

211. Invasive Plant Management from Cradle to Grave:

Managing Decomposition of the Annual Impatiens glandu-
lifera. David Clements1, Le Zhou1, Paul Brown1; 1Trinity
Western University, Langley, BC, Canada

Well-known impacts of invasive plants include compet-
ing with other plants, causing harm to livestock, and
acting as alternative hosts for other pests. Most of these
impacts stem from vigorous capabilities for reproduction
and growth but plants may also produce negative impacts
beyond their lifecycle. The litter from dead plants may
yield harmful effects or, alternatively, the lack of litter may

create problems. The latter is apparently the case for
Impatiens glandulifera (Himalayan balsam); as an annual
that infests riparian areas, its rapid decomposition leads to
increased potential for soil erosion in such environments.
Rapid spread of I. glandulifera in riparian areas has
occurred in many areas of Europe and North America, but
attempts to measure its impact have focused on reproduc-
tion and competitive ability. Our study in southwestern
British Columbia quantified the impact of the seasonal
decomposition of I. glandulifera on plant communities. We
also attempted to quantify the presence of naphthaqui-
nones in the tissues of I. glandulifera through different life
cycle stages. This was to examine the role of naphthaqui-
nones in decomposition rates, since their presence is
known to slow decomposition. We observed a rapid
decline in the % cover of I. glandulifera in riparian
habitats observed in the Salmon River watershed in
Langley, BC. Naphthaquinones were present in I. glan-
dulifera and their potential decline as plants die and begin
to decompose illustrate threats posed to bank stability due
to rapid decomposition. Recent studies in Europe have
questioned assumptions that I. glandulifera significantly
reduces diversity and native plant abundance. However,
impacts other than direct competition such as alteration of
the soil environment by invasive species like I. glandulifera
may be help justify extensive management efforts such as
the eradication programs for I. glandulifera underway in
various areas of southwestern British Columbia.

212. Effects of Abiotic and Biotic Factors on the Occur-

rence and Establishment of Non-Indigenous Plant Species.

Fred Pollnac1, Tim Seipel1, Charles Repath, Lisa Rew1;
1Montana State University, Bozeman, Montana, United
States of America

Roadways are known vectors for dispersal of non-
indigenous plant species (NIS) and several studies have
shown that NIS tend to be more abundant along roadsides
than in interior habitats. Knowledge of the relative roles
that abiotic and biotic factors play in this phenomenon
would facilitate the creation NIS population spread
models and would aid in prioritization of control efforts.
We hypothesize that NIS abundance along the roadside
will decrease with increased elevation. We also hypothesize
that NIS emergence will decrease as distance from road
increases. Two studies were initiated in the Greater
Yellowstone Ecosystem to investigate these hypotheses.
In each study, 100 m transects were established perpen-
dicular to surveyed roadways. The first study examined the
effects of an elevation gradient (1,800 m - 3,300 m) on NIS
abundance on three roads. The second study examined the
effects of native species cover and distance from a roadway
on NIS cover and surrogate NIS emergence. Data were
analyzed using generalized linear models. NIS abundance
decreased with increased elevation (p ,0.05) and distance
from the road (p,0.001) in the first study. Similarly, NIS
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abundance decreased with distance from road (p,0.001)
and also with increasing native cover (p,0.001) at the
second site. Despite equal planting densities, surrogate
NIS emergence decreased with distance from road during
the fall (p,0.01), but there was no significant trend for the
spring. The combined results of these studies lend support
to previously observed patterns of NIS abundance
declining away from roadways. The observed decline of
roadside NIS abundance with increased elevation in the
first study, and the observed decline of surrogate NIS
emergence away from a road suggests that abiotic factors
play an important role in the establishment of NIS, and
highlights the need for additional studies concentrating on
the effects of environment on NIS establishment.

213. Can a Historical Analysis of the Spread of Ambrosia
artemisiifolia Explain its Actual Success in France? Bruno
Chauvel1, Fabrice Dessaint1; 1INRA, Dijon, Burgundy,
France

Introduction. Common ragweed (Ambrosia artemisiifo-
lia L.) is one of the plants recently described as invasive
weed in France. Although botanical literature describes
the introduction of the species at the end of the nineteenth
century, very limited biological and ecological information
on this species is available in France. Here, historical
analysis is used to assess whether or not the habitat
preferences of this plant have shifted through time.

Material and methods. Herbarium specimens stored in
herbaria in France and in bordering countries and data
contained in ancient botanical communications were used
to reconstruct the spread of common ragweed. All data
found since 1863 (sampling year, location, habitat,
population size, introduction pathways) were incorporated
into a data base. Specific indication as ’new plant’ was
used to determine the timing of the introduction of the
species into a new area.

Results. Ancient data indicated that this species has
been first introduced in France as contaminants of
agricultural products (red clover, maize, potatoes) in
various independent geographical points and at various
times and more recently with birdseed food. Its introduc-
tion and spread were also facilitated by material transport
during the First World War. Introduction of common
ragweed was not always successful and in some locations,
the species disappeared or survived only with very low
populations. During the first half of the 20th century, A.
artemisiifolia was always described as a weed but was also
found on communication lines (road, railways) or waste
areas. Riverbanks were the only natural habitats invaded
by this species. During the last 50 years, lines of
communication became the main habitat of the species,
but it was still present in fields. Since 1970, the expansion
of sunflower crop and the more recent suppression of
different herbicides for environmental reasons, have
strongly contributed to the development of the species.

Conclusion. All data analysed indicated that the key
factors in the introduction of A. artemisiifolia in France
were anthropogenic. The spread of the species over France
showed no clear front because new localities separated by
large distances were colonized simultaneously. Dispersal
vectors often remained unknown. The success of A.
artemisiifolia could be explained by the existence of empty
ecological niches in the French flora where few native
species are competitive. Despite the lack of an effective
mechanism of seed dispersion, the difficulties in control-
ling human activities (agriculture, road maintenance) will
certainly continue to contribute to an increase in the
abundance and distribution of A. artemisiifolia.

214. Invasive Alien Weeds in Hainan Island of China*. Zhi
Wei Fan1, Yi De Shen1, Ying Lu1, Li Zhen Liu1; 1Chinese
Academy of Tropical Agricultural Sciences, Danzhou,
Hainan, China (Peoples Republic of)

There are invasive alien weeds of 141 species, belonging
to 104 genera and 35 families in Hainan Island, South
China at present after investigation. The families with
more species are Leguminosae (31 species, 19 genera),
Compositae (19 species, 16 genera), Gramineae (17 species,
12 genera), Amaranthaceae (12 species, 5 genera),
Euphorbiaceae (10 species, 5 genera), Solanaceae (7
species, 5 genera) and Labiatae (4 species, 2 genera);
61.2% of them are native to America and the most of them
are originated to Tropical America.

The worst invasive alien weeds in Hainan Island are
Eupatorium odoratum, Eupatorium catarium, Ageratum
conyzoides, Conyza canadensis, Parthenium hysterophorus,
Amaranthus spinosus, Borreria latifolia, Mimosa invisa var.
invisa, Eichhornia crassipes, Echinochloa crusgalli, Eleusine
indica, Panicum repens, Rhynchelytrum repens and Cyperus
rotundus. The main invasive alien weeds in Hainan Island
are Alternanthera philoxeroides, Synedrella nodiflora,
Bidens pilosa, Crassocephalum crepidioides, Tithonia diver-
sifolia, Wedelia trilobata, Amaranthus viridis, Celosia
argentea, Gomphrena celosioides, Chenopodium ambro-
sioides, Euphorbia hirta, Stachytarpheta jamaicensis, Lan-
tana camara, Cassia tora, Cassia occidentalis, Sorghum
halepense, etc. Quarantine and surveillance must be
attached importance to those worst invasive alien weeds,
such as Eupatorium adenophorum, Solidago canadensis,
Ambrosia artemisiifolia, Galium aparine, Spartina alterni-
flora, Lolium temulentum and Scirpus planiculmis, etc.,
which have not discovered into Hainan Island. However,
these weeds have caused a great harm and economic loss in
other provinces of China and the world.

*The project supported by the State Special Social
Commonweal Research Program (2004DIA4J012), the
State Special Basic Program of Science and Technology
(2006FY110500, 2006FY111000) and the State Institute
Spec ia l Bas i c Sc i ent i f i c Research Operat ion
(2007hzs1J005)
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215. Characterizing Invasion of Linaria dalmatica at a

Population and Metapopulation Scale. Tyler Brummer1,

Bruce Maxwell1, Lisa Rew1; 1Montana State University,
Bozeman, MT, United States of America

Understanding the pattern and rate of non-indigenous
species invasion are important for prioritizing populations

for management. Ages of individual Linaria dalmatica

plants across patches and among patches were determined
using herb-chronology methods. Age patterns were used to

identify plant spread as phalanx, guerrilla, or infiltration.
Reconstructing an invasion using age structure allowed for

calculations of relative rates of colonization. Individual

plant roots were collected and mapped along two axes, 1
meter in width, of an established patch of L. dalmatica in

Yellowstone National Park, USA. Satellite patches were
also mapped and roots collected. The roots were cross-

sectioned with a rotary microtome, dyed with phloroglu-

cinol/HCl, and the annual growth rings identified for each
root. Spatial locations of each root were recorded. The age

frequency distribution of the main patch was positively
skewed with a mean age of 3.54 years and a median age of

3 years. Ages ranged from 1 to 10 years old. Spatial

analyses of the age and density structure showed that the
patch can be best characterized as infiltration invasion

which can be described as micro-invasions coalescing into

a patch. The distribution of young plants between older
plants on each of the axes was also indicative of this

pattern of spread. There were significant (p = 0.0472)
linear density aggregations along the long axis of the

patch. Repeating patterns in the cross-sectional age

distributions were seen at a scale of 3.0 meters using a
Three-Term Local Quadrat Variance test of mean age

along both axes also supporting infiltration as the spread
pattern. The satellite population age distributions were

analyzed to assess the rate of spread into the surrounding

area. An individual based population dynamics spatial
automaton model was used to evaluate the role of

demographic and dispersal processes on the age structure

within the population as well as the creation of new
satellite populations.

216. Joint-pine (Ephedra alata Decne), an Invasive Weed

and A Real Threat to Certain Forest and Fruit Trees in

Jordan. Jamal Qasem1; 1University of Jordan, Amman,

Jordan

Ephedra alata Decne is a woody perennial shrub belong

to the Ephedracea and mainly distributed in the sub-

tropical and Mediterranean regions in Jordan. A field
survey of E. alata was carried out to study plant species

attacked and smothered by growth of this invasive weed in

the central and northern parts of Jordan during the period
of 2006-2007. The study showed that 29 species of fruit

and forest trees belong to 19 plant families suffered from
this species. Growth of the attacked species was greatly

reduced by the heavy and massive growth of E. alata

formed by their vegetative parts. In addition to its possible

competition effect with host plants for water and nutrients,

its massive growth may completely prevent light from

reaching host species, reduce or completely prevent

photosynthesis, smother growth, prevent development

and under heavy and massive vegetative growth of E.

alata host plant may be completely suppressed and die.

However, E. alata doesn’t climb or attack any plant species

in its vicinity indicating that it adopts a host preference

strategy and as also judged from the differences in the

mass of vegetative growth it attained on different hosts.

Fruit trees attacked and mostly destroyed by E. alata were

Amygdalus communis L., Ficus carica L, Olea europaea L.,

Opuntia ficus-indica (L.) Miller, Punica granatum L., and

Vitis vinifera L. The forestry species suffered and found

supporting E. alata growth were Ceratonia siliqua L.,

Crataegus azarolus L., Crataegus monogyna Jacq., Cupres-

sus sempervirens L., Pinus halepensis Mill., Pistacia

atlantica Desf, Pistacia palaestina Boiss, Quercus coccifera

L, Quercus infectoria Olivier, Retama raetam (Forskal)

Webb & Berth, Rhamnus palaestina Boiss, Rhus tripartita

L., and Zizyphus spini-christi L. Ornamental species

severely attacked and greatly reduced in growth including

Hedera helix L., Jasminum grandiflorum L. and Nerium

oleander L. Results indicated that E. alata is an invasive

weedy species in certain parts of Jordan, it is highly

competitive for light and can completely smother host

species supporting its growth.

217. Overview of Current South African Invasive Alien

Plant Species Research. Andrew Wannenburgh1; 1Depart-

ment of Water Affairs & Forestry, Cape Town, Western

Cape, South Africa

Success in bridging the traditional divide between basic

and applied research resulted in the 1995 establishment of

one of the world’s largest programmes dealing with

invasive alien plant species control, South Africa’s

Working for Water (WfW) Programme. Through research,

WfW aims to expand the basis of knowledge needed to

make sound management decisions, by conducting re-

search that will deliver vital data and information on

which to base such decisions, and by developing frame-

works for the integration of knowledge into management.

WfW currently invests 4.5% of its US$57 million annual

budget in research; of which 71% is spent on biological

control, 21% on monitoring & evaluation and 5% on

prioritization, research.

Biological control research is aimed at the development

and evaluation of biocontrol agents against thirty-nine

terrestrial and five aquatic invasive alien plant species,

making South Africa the third most active country in the

biological control of invasive alien plant species after the

USA and Australia.
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Monitoring and evaluation research is focused on the
development of a cost-effective, objective, statistically
sound and repeatable invasive alien plant species distribu-
tion monitoring system. Support is also provided for an
update of the Southern African Plant Invaders Atlas
(SAPIA). Backing is also provided for conducting studies
on species that can be successfully quantified by means of
remote sensing and the development of a minimum set of
indicators to underpin the implementation of a monitoring
and evaluation programme within WfW.

Prioritization research is directed towards assessing the
water consumption for areas cleared by WfW and making
comparisons between species in these areas. Also covered,
is the selection and pair-wise comparisons of appropriate
criteria for the ranking of invasive alien species and the
areas in which they occur, through expert workshops.

218. Distribution of Ambrosia artemisiifolia (Common

Ragweed), an Allergenic Weed, in an Urban and Rural

Setting of Eastern Canada. Marie-Josée Simard1, Diane
Lyse Benoit1; 1Agriculture and Agri-Food Canada,
Québec, Canada

Ambrosia artemisiifolia L. is the most prevalent aller-
genic weed in North America. Although native to the New
World, it has spread to new areas and it is an invasive
exotic species on other continents. Where the species is
abundant (e.g. eastern Canada), its pollen is responsible
for most cases (.70%) of late summer/fall allergic rhinitis
(hay fever). Therefore, Québec provincial health author-
ities have initiated a four year mobilization project in order
to monitor the health effects of Ambrosia a. control in a
selected area. Two locations were selected: 1) Salaberry-de-
Valleyfield (45.25 N; 74.13 W), located near Montréal, and
2) Saint-Jean-sur-Richelieu (45.30 N; 73.26 W). The latter
location is a control area where no Ambrosia a. control is
done. At both locations, 220 residents that suffer from
allergic rhinitis fill a questionnaire during the Ambrosia a.
flowering period, and airborne pollen is monitored. An
assessment of the distribution and abundance of Ambrosia
a. in the urban and rural surroundings of both locations
was also necessary. The urban survey consisted of a visual
estimation of Ambrosia a. density along all roadsides in
the Salaberry-de-Valleyfield area and weed density evalu-
ations in different urban settings at both locations. The
agricultural survey was done by evaluating Ambrosia a.
density in field borders, field centers and field entries on
roads. 43 Zea mays (corn) and 21 Glycine max (soybean)
fields were surveyed in the Salaberry-de-Valleyfield area.
Roads and fields were surveyed in July-August 2007.
Ambrosia a. was less abundant in residential areas than in
other urban settings. Ambrosia a. was more abundant in
field entries on roads (93.31 m-2 6 6.99(STE)) than in
fields or field borders which had similar densities (2.91 m-2
61.73 and 1.99 m-2 62.25 respectively). Ambrosia a. was
more abundant in fields under conventional than reduced

tillage (p,0.001). The species was also more abundant in
transgenic than conventional corn fields but less abundant
in transgenic than conventional soybean (p,0.001). These
differences can be explained by lower herbicide selectivity
(conventional soybean) and higher herbicide persistence
(conventional corn). As previous observations suggested,
roadsides are important refuges for Ambrosia a. and the
species is associated with soil disturbance.

219. Effect of Datura stramonium Aqueous, Ethanolic and

Methanolic Extracts on Trichophyton rubrum. Jamal
Hashemi1, Masood Hashemi2, Pooran Hosainjani, Issa
Gholampoor2; 1Tehran University/Medical Sciences, Teh-
ran, Iran; 2Islamic Azad University, Tonekabon, Guilan,
Iran

Introduction:
The drug effects of Datura Stramonium under title of

weed are verified. In about the antimicrobial effects of
Datura stramonium are not clear and there are not many
researches done on it.

Method:
In this research with gel diffusion; plate count and Broth

Dilution method; MIC and MFC determine test antifungal
effects of seed and leaves Aqueous, Ethanolic and
Methanolic Extracts of Datura Stramonium on Trichophy-
ton rubrum growing have been studied.

Results:
It showed that Trichophyton rubrum is not able to grow

in S.D.A agar medium contains 10% of the seed and leaves
of Datura stramonium extracts. Leaf methanolic extract
with MIC=1.56 mg/ml, Leaf ethanolic extract with
MIC=3.125 mg/ml, Leaf aquatic extract with MIC=25
mg/ml, seed aquatic extract with MIC=3.125 mg/ml, seed
methanolic extract with MIC=6.25 mg/ml and seed
ethanolic extract with MIC=3.125 mg/ml inhibited
Trichophyton rubrum growth.

Conclusions:
Datura stramonium extract inhibit the growth of

Trichophyton rubrum in, in vitro condition

220. Georgia’s Comprehensive State-Wide Program on

Imperata cylindrica Detection and Control. David Moor-
head1, Charles Bargeron1, James Johnson2, Carey Mint-
eer1; 1University of Georgia, Tifton, GA, United States of
America; 2Georgia Forestry Commission, Athens, GA,
United States of America

Since its accidental introduction at Grand Bay, Alaba-
ma USA in 1912, Imperata cylindrica (L.) Beauv. has
become wide-spread in the states of Alabama, Florida and
Mississippi. This exotic grass poses serious problems to
landowners and land managers as it supplants native
vegetation, hinders forest and native plant regeneration,
and produces hazardous buildups of highly flammable
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fuel. In the aforementioned states, there are more than

400,000 hectares of I. cylindrica infestations. And while
there are varying control program efforts underway in

these states, eradication is unlikely and I. cylindrica will

remain a persistent and serious management issue. In
contrast, limited infestations of I. cylindrica occur in the

state of Georgia. In the spring of 2008, there were ninety-
nine documented infestations totaling approximately 25

hectares in twenty-one counties within the state. A
comprehensive state-wide effort has been initiated to

locate, map and eradicate infestations in Georgia. The
program was initiated following the setup of a Cogongrass

Task Force comprised of representatives from The
University of Georgia, Georgia Forestry Commission,

Georgia Department of Agriculture, USDA Forest Ser-
vice, USDA APHIS, PPQ and other land management/

conservation organizations. With funding from the USDA
Forest Service and leadership by the Georgia Forestry

Commission an aggressive educational, detection, control

and research program was initiated. Since 2005, there have
been over 400 direct contact programs reaching in excess

of 16,000 landowners, foresters, other natural resource
managers, timber harvesters, highway maintenance work-

ers, hunters, and the general public. As a result of the
direct program efforts and supporting web and printed

publications, I. cylindrica has gone from a little-known
problem species to one that land managers and others are

actively looking for and treating.
The following protocol is initiated once a suspected

infestation is reported to the Forestry Commission,

Extension office or to other cooperators: the infestation
is confirmed by an on-site inspection by GFC or APHIS

personnel; ownership is determined and landowner con-
tacted informing them of the find; treatment is initiated

following landowner consent by APHIS or Georgia
Forestry Commission ( the Commission enters into a

five-year contract with the owner to treat, free of charge,

until the population is eradicated); current treatments
involve spring application of glyphosate to suppress

flowering, followed by fall treatments of imazapyr and
with annual follow-up evaluation and retreatment (to

increase the control effectiveness, herbicide screenings
involving various formulations of imazapyr, glyphosate

and surfactants have been established to evaluate level of I.
cylindrica control, regrowth and changes in root biomass);

all infestation locations, descriptions and treatments are
cataloged in the University of Georgia’s Bugwood

Network Early Detection, Distribution and Mapping
System (EDDMapS). An update of current program

efforts, degree of control and results of herbicide trails

will be presented.

221. Invasive Plants and the Nursery Industry in Australia.

Robert Chin1; 1Nursery & Garden Industry Victoria,

Wantirna South, Victoria, Australia

In Australia, we have about 2780 weeds. Of these, about

1 830 are introduced garden plants that have become feral

and invaded farming land and natural areas including

National Parks. So, over 65% of Australia’s introduced

weeds have started out as garden plants. These ’garden

thugs’ are costing millions of dollars annually to control

on farms and in bushland and other natural areas. Not

only do they consume large amounts of resources in the

agriculture and horticulture sectors, they are also having

devastating impacts on our environment. The Nursery

Industry is an important player in the area of invasive

plants. They have sold many of these invasive plants and

are now actively working in a variety of ways to reduce the

impact of invasive plants on Australia’s environment.

2.Objectives: This paper outlines some of the work that

the Nursery & Garden Industry in Australia is doing to

minimise the impact of invasive plants on the Australian

environment.

3.Description of work done: There are a variety of ways

in which the industry is fighting the impact of invasive

plants. This is primarily done through working with

governments and other stakeholders to educate industry

and the community on the impact of invasive plants. These

include:

a.A range of education programs aimed at growers,

retailers and the gardening public

b.Workshops for the above

c.Publications in a range of industry and gardening

magazines, newsletters, websites and a range of other

media

d.Working with local, state and federal governments

and other relevant stakeholders in a positive and co-

operative manner

e.Joint displays at community and national gardening

shows and displays

f.A national community and education program ‘Grow

Me Instead’ which is an unprecedented jointly funded

program between the industry and government.

4.Other significant areas of interest relating to Invasive

Plants and the nursery industry:

a.Many of Australia’s worst invasive plants are not

those sold by the nursery industry but were recommended

or introduced by Farmers, Governments etc

b.Many of Australia’s worst invasive plants were

introduced by mistake as litter, pollutants etc

c.Many invasive plants were sold in Australia by the

nursery industry before they were even considered to be

weedy. Australia is a harsh environment and when we were

settled just over 200 years ago people planted anything

that they could get to grow

d.As an industry and as a gardening public we suffer

from the challenge of having three levels of government

regulating or being involved with weeds in Australia.

There is also a range of other highly motivated stakehold-

ers such as Landcare Groups, local environmental groups,

lobby groups and all of these add to the challenges faced
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e.List this as one of the biggest challenges there are?
Create many lists of plants? Some declared or legislated
but many that are not. Federal lists, quarantine lists, local
lists, state lists (Australia has eight (8) states and
territories), Alert lists and many others. As an industry it
is difficult to keep up with all of these lists and know which
ones we should be taking notice of.

f.The challenge for the Nursery & Garden Industry faces
a fundamental conflict that between making money from
growing and selling plants and reducing the number of
invasive plants. Gardening consumers are looking for
plants that are easy to grow and keep alive. The desirable
characteristics of good plants are also the ones that give
them their invasive tendencies.

5.Results: This is a long term project on many different
levels. Some outcomes are immediate and concrete
outcomes are achieved. Many of the programs are longer
term. It is reasonable to say that there has been a
significant change in the attitude of industry to invasive
plants and an overall reduction in the amount of invasive
plants grown and sold.

6.Conclusions: The nursery industry is doing some very
positive and groundbreaking work to minimise the impact
of invasive plants. It has been responsible for many of the
invasive plants in Australia but not for all of them. For too
long we have been blamed for all of the invasive plants and
this is not right. Other issues we face in this area are the
plethora of ‘Weed lists’. What is a weed? The environment
versus our industries livelihood and who pays? We are
actively working with governments and other major
stakeholders at a national, state and local level and it
appears to be working. There is still much work left to do
though.

Caveat: this presentation would not be based on specific
scientific research that has been done but more a collection
of works done by the Australian nursery industry in the
area of invasive plants over a period of time. The format
supplied for submission of the abstract is not ideally suited
for a presentation like this. I have done my best.

222. Effects of Fire on Seed Germination Potential of

Mimosa invisa. Emmanuel Aigbokhan1, Kevin Ilobun1;
1University of Benin, Benin City, Edo State, Nigeria

The invasive weed Mimosa invisa (Mimosaceae) has
become widespread in parts of southern Nigeria. Its
vigorous rate of spread and success as an invasive plant
may be attributable to its successful germination. A
common practice among subsistent farmers whose farms
are infested with M. invisa is to burn the weed at the
beginning of the dry harmattan season. In this study, the
effects of burning and light conditions were tested on the
incidence of germination of Mimosa invisa seeds. Labora-
tory germination tests in ten replicates were conducted on
Mimosa seeds harvested prior to and after burning
treatment (designated as unburned and burned respective-

ly) with a sub-treatment effect light and dark was
evaluated. Results indicate that seeds exposed to burning
germinated more (27%) than unburned seeds (25.8%).
Less seeds germinated in the presence of light (18.7%) than
under dark conditions (21%). It was apparent that burning
and absence of light enhanced Mimosa invisa seed
germination and these conditions may accentuate higher
levels on M. invisa infestations where they occur.

223. Solanum eleagnifolium, a Serious Threat for the Greek

Agroecosystems. Eleni Kotoula-Syka1; 1Democritus Uni-
versity of Thrace, Thessaloniki, Greece

In Greece, especially in Thessaloniki and Chalkidiki
counties (Northern Greece) almost all fields with arable
and horticultural crops, such as cotton, tomatoes, peppers,
eggplants, olive orchards, vineyards, pastures, rangeland
as well as forest openings, waste places and roadsides have
been infested by Solanum eleagnifolium. This troublesome
weed is a perennial herb, with creeping roots and prickles
on the stems. Foliage and berries contain variable amounts
of several glycoalkaloids and can be toxic when ingested
by livestock or people. Mature berries of this weed also
contain high levels of solanine and solanosine, which are
toxic to livestock. Large infestations can reduce harvest
yields and the carrying capacities of pastures by competing
with desirable plants of nutrients and soil moisture. S.
eleagnifolium appears to have allelopathic properties
especially in cotton fields. Plants develop colonies from
extensive systems of creeping horizontal and deep vertical
roots, both of which produce new shoots. Colonies of S.
eleagnifolium are difficult to control or eliminate by
mechanical methods neither by biological means because
there are no currently registered biocontrol agents for use
on this plant. On the other hand, few phloem-mobile
herbicides such as glyphosate, dicamba, 2,4-D, and
triclopyr that have been tested for this purpose, were quite
effective against the weed. However, being non-selective to
most irrigated summer-crops, limits their use in cultivated
annual crops. The combination of this weed growth
characteristics and the safe use of these herbicides should
be considered when designing management practices.

224. The EWRS Invasive Plants Working Group. Christian
Bohren1; 1Agroscope ACW in Changins, Nyon, Switzer-
land

We are a working group of the European Weed
Research Society (EWRS) with presently 121 members of
29 countries. This working group focuses on invasive alien
plant species and environmental weeds in Europe.

We aim at bringing together scientists from scattered
invasive plants community as well as practitioners
concerned and affected by those plants. It is one of our
main objectives to promote discussion and joint experi-
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mentation on possibilities to control invasive alien plant
species and environmental weeds.

The EWRSWorking Group Invasive Plants will develop
an international and interdisciplinary platform dedicated
to monitor, study, warn and advise on the management of
invasive plant species in Europe. This mission will be
achieved through the integration of existing and/or
execution of especially designed research taking into
account agronomic, environmental, health and economic
aspects of plant invasion.

Main Topics of the Working group are:
Identifying key research and control technology needs

and encouraging their execution, including collaborative
programmes;

Organizing meetings, symposia and conferences, and
including the topic in existing meetings;

Supporting communication and information exchange
between agricultural and environmental researchers, be-
tween scientists and professionals, between individuals and
organizations, between national and international organi-
zations;

Encouraging and assisting education and training on
invasive plants (control, horticultural and environmental
aspects) for institutions, students, professionals (interdis-
ciplinary) and general public.

There is no formal membership of this working group,
rather it is an informal grouping of people interested in
invasive plants and environmental weeds ? these constitute
the members. Everyone is welcome to contribute to
practical concerted research and to attend the working
group meetings and other conferences. Apart from the web
site (http://www.ewrs.org/IW/membership.asp), communi-
cation to the membership between meetings is via e-mail.
This has been largely used to solicit opinion on the
direction of the group, where and when meetings should be
held, and to give advance details of meetings.

You do not have to be a member of the EWRS to
participate in the working group, although EWRS
members receive discounts to attend the working group
meetings and in the past, post-graduate members have
been able to apply for travel subsidies to these meetings.
When you join the WG, you will eventually be encouraged
to become a member of the EWRS. If you would like to
join the Working Group please contact the coordinator
Mr. Christian Bohren, e-mail: christian.Bohren@acw.ad-
min.ch

225. Cyperus Esculentus (Yellow Nutsedge) a New Invasive

Weed to Irrigated Crops in Israel. Tuvia Yaacoby1;
1Ministry of Agriculture and Rural Development, Bet -
Dagan, Israel

Invasive alien species (IAS) are considered among the
most dangerous threats to biodiversity of native species as
well as a major task for their control. International Ag-
products trade and tourism increase the spread of invasive

species, allowing them to overcome natural geographic
barriers. The lack of effective regulatory rules on grain’s
import for food industry or animal feed leads to enormous
burden on crop management, as well as on other human
enterprises and health. Cyperus esculentus (yellow nut-
sedge), is one of the most aggressive perennial noxious
weed throughout the world. C. esculentus was recently
found in the northern Negev, a semi arid part of the
country, and a major vegetables growing area. The
introduction of C. esculentus to Israel occurred several
years ago, probably via import of grains for oil production
or for animal feed from USA. The most troublesome weed
in summer crops of Israel is purple nutsedge (C. rotundus)
a native to the Mediterranean, Irano-Turanian and
Tropical region, that under the local conditions propagates
vegetatively only. The ability to re-propagate by under-
ground tubers only, limits its dissemination without the
use of agro-machinery equipments. Unlike purple nut-
sedge, yellow nutsedge found in Israel produces tubers and
seeds, allows this invader to spread very fast from infested
area to its neighbor fields. The intensive farming methods
in these farms, along with the limited number of selective
herbicides in such crops resulted in a very high infestation
that eliminated certain cash crops from the area. Hence,
yellow nutsedge infestation caused a shift from late winter
to early spring crops such as cabbage, onion, fennel and
radish to arable crops such maize, wheat or watermelons
where the weed could be controlled. In order to allow
farmers to use the land for high-income crops, the Plant
Protection and Inspection Services (PPIS), Ministry of
Agriculture, initiated an eradication program by encour-
aging farmers to control the weed in these arable crops for
3 to 5 years. The farmers will be compensated for the
income losses and to cover for the more effective
chemicals.. The program is planned to reach continuous
and efficient control of C. esculentus and to prevent its
establishment in other fields.

226. Heracleum sosnowskyi Manden - the Invasive Alien

Species in Poland. Krystyna Miklaszewska1; 1Institute of
Plant Protection, Poznañ, Wielkopolskie, Poland

Heracleum sosnowskyi was introduced to Poland as a
cultivated plant in the year 1958. It was promoted as a
cultivated fodder and a nectar plant.

This project was abandoned in a very short time (the
flavour of meat and milk from the animals to which it was
fed were affected).

From that time on the Heracleum sosnowskyi is out of
human control and has spread across unmanaged land
areas and near ditches. It is a very expansive species which
invaded weedy places, road margins and natural plant
communities as well.

Heracleum sosnowskyi is causing to a reduction in local
plant biodiversity. It is also very dangerous for humans
and causes skin and mucous membrane burns, particularly
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dangerous for children. The plant exudes a clear watery
sap, which contains several photosensitizing furanocou-
marins. In contact with human skin and with combination
with ultraviolet radiation, these compounds cause burn-
ings of the skin. The phototoxic reaction can be activated
by ultraviolet radiation 15 minutes after contact. Several
furanocoumarins have also been reported to be carcino-
genic.

Heracleum sosnowskyi Manden. for the first time was
described by Mandenova in 1944.

They grow up to 4-5 m tall. Stems are usually 5-10 cm in
diameter and are often purple spotted or continuously
purple. Leaves of mature plants are divided to a varying
extent into three approximately equal parts. Leaves can
grow up 3 m in length. More than 80.000 flowers can occur
on a single plant. In central Europe plants flower from
June to end of July and seeds are released from late August
to October. One plant bear about 20.000 seeds, but
individual plants with over 100.000 seeds have been
reported. The reproductive potential of the plant is
enormous.

Several main modes of seed dispersal are known. Some
are human assisted and some are natural.

Heracleum sosnowskyi can reach high densities in
abandoned grasslands and ruderal habitats, leading to a
strong decline in the species richness of these habitats.

To prevent high H.sosnowskyi infestation, the combina-
tion of control methods (mechanical and chemical) can be
more efficient that using a single method.

227. Management Concerns Regarding Old World Climb-

ing Fern (Lygodium microphyllum). Jeffrey Hutchinson1,
Kenneth Langeland1; 1University of Florida, Gainesville,
Floirda, United States of America

Old World climbing fern (OWCF; Lygodium micro-
phyllum {Cav.} R. Br.) has been documented in Florida for
, 50 years, but is considered one of the most highly
invasive plants in natural areas. OWCF has spread rapidly
across the south Florida landscape due to wind-blown
spores invading mesic and hydric wetlands, including the
Florida Everglades. Current coverage of the fern is .

48,000 ha and the fern is spreading north into central
Florida. Control of OWCF is expensive and labor
intensive as the fern often occurs in isolated areas only
accessible by helicopter. Management of the fern is
difficult and control of OWCF can only be obtained with
frequent monitoring and repeated herbicide treatment. We
found that translocation of glyphosate, metsulfuron
methyl, and triclopyr in OWCF is limited with no
translocation horizontally along rhizomes, explaining
why managers often report re-growth several months
following herbicide treatment of OWCF. Based on
greenhouse studies, we found that OWCF can produce
. 800 rachis sprouts from a single plant and . 4400 new
sporophytes per m2. Growth rates from re-sprouts on

rhizomes and new sporophytes can be 3.8 and 1.9 m / year,
respectively, under greenhouse conditions. The develop-
ment of fertile leaflets begins at 3-4 months and spores can
remain viable for at least seven years. Germination rates of
OWCF can be as high as 96%. For effective management
of OWCF, complete coverage with herbicide of all rachis
sprouts and pinnae must be obtained. Due to the
overlapping, indeterminate growth pattern of OWCF,
complete control of large infestations of OWCF with one
herbicide application is nearly impossible. Long-term
monitoring and follow-up herbicide applications will be
required in established populations of OWCF due limited
herbicide translocation, re-sprouts from rhizomes, quick
development of fertile leaflets, excessive spore production,
high spore germination rates, high densities of new
sporophytes, fast growth rates, and long spore viability.

228. Control of Lantana camara in Grazed Pastures. Jason
Ferrell1, Greg MacDonald1, Brent Sellers1; 1University of
Florida, Gainesville, FL, United States of America

Lantana camara is a common weed in central Florida
cattle pastures. Current literature on control of Lantana
camara is contradictory or provides insufficient informa-
tion to develop an effective control strategy. Therefore, an
experiment was initiated in October 2006 to develop an
effective control program for Lantana camara in warm
season pasture production. Experiments were designed to
address the impact of herbicide and application timing.
Herbicide treatments included aminopyralid (0.1 kg/ha),
fluroxypyr (0.5 kg/ha), aminopyralid & fluroxypyr (0.1 &
0.5 kg/ha). These herbicide treatments were applied either
once (10/18/06) or twice (10/18/06 and 5/14/07) to
determine the influence of repeat applications on Lantana
camara control. These herbicides were applied broadcast
at 280 l/ha to plants that were well established, approx-
imately 130 cm in height, and actively blooming. Previous
research conducted in Florida has shown that triclopyr-
ester is ineffective on Lantana camara and was excluded
from this study. Herbicides applied one time in October,
regardless of treatment, did not exceed 20% control 1 year
after application. Lantana camara in plots receiving
fluroxypyr were completely defoliated within 1 month of
application, but resprouting was common in all plots
within 6 months of the application. Conversely, sequential
applications of fluroxypyr and aminopyralid & fluroxypyr
resulted in 80 and 95% control, respectively, at 6 months
after the sequential application. Aminopyralid alone did
not provide greater than 10% control with either single or
sequential applications.

Another experiment was conducted to determine if basal
treatments (herbicides applied in an oil carrier directed to
the stem base) would be an effective individual plant
treatment. Triclopyr-ester (Remedy Ultra 20% v/v),
triclopyr-ester & fluroxypyr (Pasturegard 50% v/v),
triclopyr-ester + aminopyralid (Remedy Ultra 20% +
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Milestone 1% v/v), and imazapyr (Chopper 3% v/v) were
applied. Triclopyr-ester alone was found to provide poor
and inconsistent control. In general, triclopyr-ester pro-
vided approximately 50% control when applied as a basal
treatment. Conversely, all other herbicides provide be-
tween 93 and 100% control at 6 months after treatment.

These data indicate that at least two broadcast
applications are required to control Lantana camara.
Additionally, fluroxypyr provides a significant level of
Lantana camara control alone, but the addition of amino-
pyralid with fluroxypyr improves control. Additionally,
fluroxypyr and aminopyralid are safe on a wide variety of
pasture grasses. For individual plant basal treatments,
triclopyr-ester is ineffective. However, fluroxypyr or
imazapyr containing products have been shown to provide
significant Lantana camara control.

229. Chemical, Mechanical and Combined Control of

Common Ragweed. Christian Bohren1, Georges Mermil-
lod2, Nicolas Delabays2; 1Agroscope ACW, Nyon, VD,
Switzerland; 2Agroscope ACW in Changins, Nyon, VD,
Switzerland

Ambrosia artemisiifolia L. (Ambrosia, common rag-
weed) is a summer annual herbaceous plant that is native
to temperate North America. It multiplies through seed
grains only. It is considered an invasive species in Europe.
Its harmful pollen causes human health problems such as
allergies and asthma. Control methods, which include the
prevention of seed production and the reduction of pollen
production, must be developed. The ruderal character of
Ambrosia, its high multiplication rate comparable with the
rate of Chenopodium album L. and the ability to develop
side branches after insufficient control are some important
factors making Ambrosia control challenging.

Two different approaches to successful control are
considered: control methods in agriculture, and disrupting
life cycle of plants growing in ruderal areas; both with the
aim to slow down Ambrosia-distribution. Herbicide
efficacy was tested in field trials in several years. The
herbicides were applied in normal dose at application time
for the crop according to the label. The efficacy of some
active substances was clearly influenced by the plant stage
during application. The viability of seeds was tested in
these trials. Control measures generally reduced seed
viability. A clear reduction of viability was observed after
the application of the herbicide florasulam.

Combined field trials including a cut and a herbicide
treatment were conducted during two years. With regard
to Ambrosia control along roadsides, railway tracks or in
fragile habitats like nature reserves or along water lines,
the influence on viability of grains of one herbicide
treatment often in combination with a cut was investigat-
ed. A combination of early cut and late florasulam
application resulted in a good reduction of viability. Other
herbicides may have a comparable effect on viability; we

continue our trial series and hope other institutes will
adopt this approach for Ambrosia control.

A successful control includes in minimum the preven-
tion of viable seed production. This is necessary to restrict
the Ambrosia distribution in Europe and to improve
finally the quality of human health in already infested
areas. We advocate strongly a European approach in a
well-structured interdisciplinary programme for future
successful Ambrosia control.

230. The Problem with Grubby Footwear at International

Borders: a New Zealand Case Study of Golfers. Tracy
Payne1, Toni White1, Mark McNeill1; 1AgResearch Ltd,
Hamilton, Waikato, New Zealand

Due to New Zealand’s geographical isolation, the
country is free from many of the pests, weeds and diseases
that are problematic in agricultural, horticultural, silvicul-
tural and natural environments elsewhere in the world. To
help protect the country from incursions by new pest, weed
and diseases, biosecurity officers check and, if necessary,
clean travellers footwear as they enter the country.
Footwear worn outdoors in unpaved areas can collect
and carry contaminants such as soil and leaf matter. If
contaminated footwear is not detected at the border, it can
pose a significant biosecurity risk by providing an entry
pathway for unwanted pests and diseases associated with
soil and leaf matter. Research elsewhere has identified a
diversity of hazards on a range of footwear types including
spiked or sprigged footwear, such as that used by golfers.
This research examined the experiences of golfers return-
ing to New Zealand after playing golf overseas both in
terms of their risk awareness and of their biosecurity
experiences at the New Zealand border. A face-to-face
questionnaire was used to ask Golfers about their
experiences. Preliminary findings suggest that golfers
awareness of the biosecurity risks from dirty footwear is
relatively low and this may influence their response to
biosecurity issues when travelling. This work was funded
by New Zealand’s Foundation for Research, Science &
Technology through contract CO2X0501, the Better
Border Biosecurity (B3) programme (www.b3nz.org).

231. Quantifying Non-Indigenous Plant Impacts in Natural

Areas to Aid with Management Prioritization. Tanya
Skurski1, Bruce Maxwell1, Lisa Rew1; 1Montana State
University, Bozeman, Montana, United States of America

While significant progress has been made in generalizing
the patterns of spread of non-indigenous plant species
(NIS), less attention has been given to quantifying impacts
of NIS. It is common for NIS abundance to be equated to
impact. Impacts, however, are a function, of their
biological attributes, site-specific environmental condi-
tions, and the composition of the extant plant community,
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not merely NIS presence. Presuming that all NIS affect the
same degree of impact and that these impacts will be
consistent across a varied landscape may result in
inappropriate weed management approaches. The goal of
this research was to assess NIS impacts at multiple scales
using a variety of response variables and ultimately use
modeling to predict where NIS were having the greatest
impact. The final goal was to relate this information to
management optimization. We conducted in-situ experi-
ments on two NIS of concern in western USA: Centaurea
stoebe and Bromus tectorum. Plots were established at
three sites representing a range of communities and
disturbance histories typical of southwestern Montana.
Three treatments were randomly applied to ¼ m2 plots: (1)
manual removal of C. stoebe or B. tectorum, (2) ground
disturbance to mimic disturbance created in NIS removal
plots, and (3) control. Each treatment was crossed
factorially with plot position (inside, outside, and on the
edge of NIS patches). Each treatment-position combina-
tion was replicated three times at each site. Impacts were
measured as changes in plant species richness, diversity,
and biomass over time. Analysis of baseline data shows
that, within sites, mean species richness did not differ
significantly among inside, edge, or outside plots. Howev-
er, there was greater species evenness (diversity) in the
outside and edge plots compared with the interior plots.
After taking target-NIS abundance out of the analysis, we
found a higher ratio of exotic to native species in plots
inside NIS patches than on the edge or outside. This
suggests plot location in relation to a weed population is a
determinant of species composition, and therefore may be
a factor in the degree of NIS impact. We found a negative
relationship between species richness and B. tectorum
density (p,0.001). Finally, analysis of temporal variability
in species richness and abundance suggests that relatively
minor responses to treatments are detectable at multiple
scales.

232. Fruit Description, Seed Germination, and Soil Seed

Bank Characterization for Beach Vitex (Vitex rotundifolia):
An Invasive Coastal Plant. Jeanne Briggs1, Ted Whitwell1,
Matthew Cousins1; 1Clemson University, Clemson, SC,
United States of America

Vitex rotundifoliaI (beach vitex) is native to the Pacific
Rim where it is a dominant species on coastal sand dunes.
It was introduced to the Southeastern United States in the
mid-1980s and has become invasive on primary and
secondary sand dune systems. Its extensive and rampant
growth competes with, and eventually excludes, native
grass and broadleaf species and also creates nesting and
hatchling problems for endangered sea turtles. The non-
fibrous root system does not trap sand effectively allowing
beach erosion. Beach vitex primarily spreads through the
production of long running stems that readily root at
nodes. Many resources have been dedicated to the removal

of this plant. As a companion to these removal efforts, it
has become important that the fruits, seed germination
characteristics, and seed banks of this plant be character-
ized to understand the potential ability of beach vitex to
recover in areas where it has been removed. Fruit
characterization studies found that drupes were approxi-
mately 50 mg in weight, 6.5 mm in diameter and averaged
1.29-1.54 seeds per drupe in collection lots from 2003
through 2005. On average, 75-80% of drupes contained
viable seeds from all sampling years. Germination studies
indicated that seeds germinated best when subjected to
stratification at 10 8C for 8 weeks. Dormancy mechanisms
appear to be a combination of physical barriers and
inhibiting compounds. This indicates that the majority of
seeds should meet the requirements for satisfaction of
dormancy in the dunes. A substantial soil seed bank was
found to exist at vegetated and non-vegetated sites which
were sampled over consecutive years. Viable seeds were
present in appreciable numbers even two seasons after
vegetation removal.

233. Presentation of Ambrosia artemisiifolia. Christian
Bohren1; 1Agroscope ACW in Changins, Nyon, VD,
Switzerland

Name: Ambrosia artemisiifolia Linnaeus
Synonyms: A. elatior Linnaeus, A. elata Salisbury, A.

panicolata Michaux
Taxonomic position: Angiosperms, Asteraceae
Bayer computer code: AMBEL
Hosts: A. artemisiifolia can infest practically all field

crops, meadows, pastures, orchards and vineyards, and
also rangeland. However, it is commonest along water-
ways, roads, railways and in wasteland. It intrudes in its
region of origin (Northern America) almost everywhere in
disturbed soils.

Biology: A. artemisiifolia is an annual weed, reproducing
by seeds. One plant may develop 3,000-30,000 seeds. Seeds
remain viable in soil up to 40 years. On heavily infested
plots, the population density can reach .1,000 plants per
m2. Seeds germinate in all types of disturbed soil, but best
in warm and well aerated soil. Ambrosia is a wind-
pollinating member of the Asteraceae family.

Morphology: Ambrosia is 5-180 cm tall. The stem is
densely hairy, upright, angular and well branched. It
superficially resembles the common European weed
Artemisia vulgaris. The leaves are short stalked, hairy,
twice pinnatifid, giving the plant an open, feathery
appearance. Upper leaves may be not partitioned. Leaves
grow in opposite directions in younger stages of the plant
life, whereas leaves in older stages grow in alternate
directions. The root is vertical, reaching to a depth of 4 m.
The inflorescence is compound, with male and female
capitula separate. The yellow 5-25-flowered male capitula
are borne in conspicuous long spikes at the tips of the
shoots. The female capitula are 1-flowered, borne in
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inconspicuous clusters of 2-3 in the axils of the leaves or of
the male inflorescence. The fruit is formed of a single seed
remaining within the receptacle of the capitulum; it is
obovate, 2-5 mm, with 1 large spine at the tip and 5 small
spines around it.

Menace to human health: A. artemisiifolia is an
introduced exotic pest for Europe. It is a serious weed
mainly because of its menace to human health and prolific
seed production. In many parts of western Europe
Ambrosia is introduced into urban areas mainly by bird
seed grain. Once established seeds will be transported by
building and excavation material. Its pollen is distributed
often in densely populated areas, causing primarily hay
fever and asthma. Ambrosia is controlled by many
herbicides in agriculture, but once established in an area,
this weed can build up large populations on wasteland,
and along roadways and waterways. The ruderal character
of Ambrosia, its high multiplication rate, various restric-
tions for herbicide use, and the ability to regenerate after
insufficient control are some factors making control of this
pest challenging.

234. Reroductive Ecology of Invasive Weed - Euphorbia
geniculata Ortega. Mohd Araf1, Irshad Hamal1; 1Depart-
ment, University of Jammu, India, Jammu, Kashmir,
India

Euphorbia geniculata an invasive weed of tropical and
subtropical regions produces four generations per year
thus leading to higher regeneration which poses major
threat to the local flora. The understanding of reproduc-
tive strategy of weeds is crucial for management and
control technique which is lacking in case of E. geniculata.

In India, the species occurs along the disturbed sites,
waste lands as well as a weed of cotton, maize and some
other crops. The species is an annual herb which reaches a
height upto 156 cm. The seeds germination commences
during June and flowering extends upto November however
seeds are dispersed from September onwards. The species is
characterized by cyathium, an inflorescence of many
reduced male flowers and single female flower enclosed by
a hypanthium like involucre which is provided with glands.
The cyathia are aggregated terminally in umbel like
structures. Plant is andromonoecious and male cyathia
blooms earlier so pollen is available prior to female phase in
the hermaphrodite cyathia, the later being protogynous.
The species is self compatible and ants (Camponotus
compressus) are the only reliable pollinators contributing
to the reproductive success. Seeds are the progenitors of
next generation and for successful establishment plants have
adopted various means of dispersal. Members of the family
Euphorbiaceae have adapted to a variety of dispersal modes
but autochory by explosion of ballistic fruits is prevalent at
the genus level. The ballistic dispersal of seeds helps in
maximizing primary dispersal as seeds are ecarunculate, less
attractive to ants, thus this mode of dispersal is advanta-

geous for invasive weed at least to extend its patch size in
the absence of specialized adaptations for other modes of
dispersal. Seeds are dispersed explosively upto a distance of
6 m. Seeds are primarily not dormant and able to germinate
immediately after release.

In conclusion, Euphorbia geniculata is a functionally
andromonoecious taxa with added advantage of ento-
mophilous pollination and explosive dispersal, high seed
viability as well as germination provides adaptability for
successful invasion and establishment to the species as a
weed.

235. The Success Story of the Hluhluwe –; iMfolozi Park’s

Invasive Alien Species Programme: a Role Model on which

KwaZulu-Natal’s Protected Areas Invasive Alien Species

Clearing is being Based. Colette Terblanche1, Krissie
Clark1, Wayne Lotter2; 1Ezemvelo KZN Wildlife, Pieter-
maritzburg, KwaZulu-Natal, South Africa; 2Game Rang-
ers Association of Africa, Songea, Ruvuma, Tanzania

The Hluhluwe-iMfolozi Park (HiP) is the oldest
proclaimed game park in South Africa, and has been
instrumental in saving the white rhino (Ceratotherium
simum) from extinction. Over the years HiP has become
invaded with invasive alien plants. By 2003 more than 70%
of the park was seriously infested, posing the greatest
threat to the biodiversity of the park. Control programmes
have been ongoing since the first invasions, yet the funding
and programmes to curb the spread have always been
inadequate to stop invasion. In 2003 a large scale clearing
operation was established, with poverty relief funds aimed
at using labour intensive methods. Dangerous game,
difficult terrain, the size of the operation, and prioritiza-
tion of clearing made this programme a difficult under-
taking. Five years later HiP has become a success story.
This has been due to adequate funding which has been
sufficient to allow the rate of control to exceed the rate of
spread, a clearly defined prioritization schedule, regular
mapping surveys, an emerging weeds plan, ongoing safety
and clearing standards training for the more than 500
workers in-field at any time, and support from all levels of
management. Currently the infestation reduction is esti-
mated at over 90% and close to 50% of the park is under
maintenance. Once the spread of invasive alien plants had
been curbed inside the park, the next step was to engage
with the neighbouring landowners and communities to
ensure re-infestation into HiP was minimized. This was
done through engaging with the local district municipal-
ities who are mandated to control invasive species
infestations inside the district. A forum was established
inviting all role players responsible for clearing invasive
alien plants within the municipal boundaries. All existing
clearing programmes were then mapped. The aim is now to
find common areas of priority and then for programmes to
synergize efforts to source additional funding and place
focus on these areas in order to create a larger area which
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is under control of invasive alien plant spread. The forum

is also focusing on sharing expertise (best practices,

mapping and implementation) and ensuring that the

public is informed regarding the clearing initiative and

ensuring ongoing education. Developing a clearing plan

for an area with many different government departments,

individual landowners, communities as well as industries is

a first in South Africa. The approach taken with the HiP

Invasive Alien Species Programme is serving as the leading

example for managing to curb the spread inside the park,

as well as the efforts to control infestation along the

boundaries. Clearing programmes in all Protected Areas

across the KwaZulu-Natal province are now being based

on similar systems.

236. Clonal Spread of Invasive Ludwigia Species in

Freshwater Wetlands of California. Miki Okada1, Brenda

Grewell1, Marie Jasieniuk1; 1University of California,

Davis, Davis, CA, United States of America

Determining the reproductive mode contributing to

dispersal within and between populations of invasive

species is essential to understand the ecological and

evolutionary processes underlying invasions and to guide

management strategies. Ludwigia hexapetala and L.

grandiflora are emergent aquatic species that have recently

and aggressively invaded freshwater wetlands of Califor-

nia. We assessed the relative role of sexual versus asexual

reproduction in 27 populations of L. hexapetala from two

watersheds, and five populations of L. grandiflora from

another watershed, of California using AFLP markers. We

also analyzed an invasive population from the state of

Washington that originated as an ornamental release in

1956, for comparison. Of the total 794 L. hexapetala

ramets analyzed from California, 95% represented a single

genet. Only this genet was detected in 20 populations

whereas two genets were detected in five populations, three

in one population, and nine in the remaining population

analyzed. The single genet detected in the population from

Washington was identical to the predominant genet

identified in California. Of the total 150 L. grandiflora

ramets analyzed, only one genet was detected in the five

populations sampled from the San Diego River basin.

Based on the lack of genotypic variation observed in the

majority of populations studied of the two species, our

results strongly suggest that invasive spread, both within

and between populations, and between watersheds, is

almost exclusively asexual and clonal. The results indicate

that management of the spread of invasive L. hexapetala

and L. grandiflora should focus on reducing vegetative

growth and dispersal of vegetative fragments. The

genotypic uniformity of invasive populations also suggests

that biological control of invasive L. hexapetala and L.

grandiflora could be successful.

237. Endemic Plants Became Local Weeds in Cuba. Pável

Rodrı́guez Vázquez1; 1Jardı́n Botánico de Cienfuegos,

Granja Agropecuaria Pepito Tey, Cienfuegos, Cuba

In order to prevent and identify potential danger, it is

important to determine potential new weeds in our island.
We achieve this analysis of some wild endemic dominant

plants, normally not considered as ‘weeds’. We searched

the botanical literature for ‘dominants’ on Vegetal Classes
and

Orders, looked for wild endemic species that became

dominants; and compared them with species reported as

agricultural weeds. For the species obtained we applied
habitat analysis, and spinescence, distribution, taxonomy

of genera, growth habits, foliar size, and texture. Besides,

we exchanged information on invasive plants with some
field specialists. As a result, some endemic plants became

invasive, and dominants on vegetation: Polygala omissa,

herb, dominant on 1984 distribution Center-Occidental,
wet lands, flooded.

The pancuban tree, Thespesia cubensis, dominant on

2002. We consider also the Pinus cubensis and P.

aestrensis, dominants and potential weeds.
Cuban endemic plants are more than 3500, most of them

herbs. The Red List has 1500, so we could analyze if the

rest (2000 species) could be potential weeds. On Orders

and Alliances, are 105 spp, 27 Classes and 54 Orders. On
weeds lists only 44 endemics, 11% of all weeds. They have

to be taken into account for an early prevention. The

habitats changes, land management, erosion, fragmenta-
tion, heating, fires, and other factors could cause

expansion of endemic flora, even more when it is

characterized as being xerophytic, drought tolerant, and
from poor soils.

238. Ragweed (Ambrosia artemisiifolia) - the Greatest

Weed Problem in Europe. Tamas Komives1, Peter Rei-

singer2, Eva Lehoczky3; 1Plant Protection Institute, Buda-
pest, Hungary; 2University of West Hungary,

Mosonmagyarovar, Hungary; 3Pannon University,

Keszthely, Hungary

The main cause of allergy and pollen asthma in North

America and Central Europe is pollen from ragweed
(Ambrosia) a widespread genus in the Asteraceae. In

Europe short or common ragweed (Ambrosia artemisiifo-

lia, L.) is prevalent with highest weed densities in the
Carpathian basin: Croatia, Hungary, and Serbia. Despite

continuous efforts by the Hungarian government during

the last ten years to eradicate ragweed, levels of its pollen
in the air did not diminish. Ragweed infestation is heaviest

in sunflower (Helianthus annuus L., the third most

important crop in Hungary) fields, producing the over-
whelming majority of allergenic pollen in the air (in the

end of the summer pollen counts reach 1000 grains m-3)

even in urban areas. In the presentation we show the
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current situation in Hungary, the most recent measures,

and the strategic program we developed for controlling

ragweed and suppressing its pollen production.

239. Invasive Plant Management in British Columbia.

Becky Brown1, David Ralph, Linda Wilson; 1Government

of British Columbia, Victoria, British Columbia, Canada

Rationale/Justification.

Invasive plant management in British Columbia (BC) is

a complex, multi-jurisdictional issue involving stakehold-

ers at all levels. High socio-economic and environmental

impacts to the province require a long-term, cost-effective,

coordinated invasive plant management system that deals

effectively with governance, funding, early detection and

rapid response, inventory and treatment. Ninety-four

percent of the land base in BC is public, placing significant

responsibility on the provincial government to fulfill the

primary invasive plant management mandates of the

province.

Objectives.

Provincial invasive plant program objectives include: 1)

Preventing introduction of new, potentially invasive

species; 2) Applying an early detection and rapid response

approach to address new species; 3) Reducing spread to

new areas within BC; 4) Facilitating identification and

analysis of impacts; 5) Addressing established infestations

through integrated, cost-effective management; 6)

Strengthening research, education, training, and legislative

capacity for sustainable management; 7) Encouraging

development of strategic and working-level management

plans between stakeholders at all levels; and, 8) Strength-

ening cross-agency relationships for ongoing management.

Methods.

The BC Ministry of Agriculture and Lands Invasive

Plant Management Program coordinates provincial gov-

ernment management activities and funding through the

Inter-Ministry Invasive Plant Working Group and the

Invasive Plant Council of BC. The provincial program

supports establishment and operation of regional invasive

plant management programs by providing annual grants

and strategic technical advice.

The BC Weed Control Act places duty on all land

occupiers (public and private) to control listed noxious

weeds. Provincial program staff provide technical, diag-

nostic and legislative expertise; public education; project

coordination; and, facilitation and mediation services to

all levels of government, First Nations, industries, utilities

and non-government organizations.

BC is ecologically and jurisdictionally diverse, requiring

regionally specific management to coordinate numerous

interests. A Canadian leader in invasive plant manage-

ment, BC boasts a complex network of experienced

specialists working to increase public awareness, prevent

new introductions, contain infestations, develop innova-

tive management strategies, and improve overall manage-
ment throughout the province.

Results/Conclusion.
BC spends six million dollars on invasive plant

management annually. BC’s industry, provincial, federal
and continental partnerships are enabled through a
complex network of coordinating bodies supported by
the BC Inter-Ministry Invasive Plant Working Group and
the Invasive Plant Council of BC. Initiatives such as the
regional invasive plant committees, Invasive Alien Plant
Program database and mapping application; early detec-
tion and rapid response framework; economic analysis;
and, risk assessment model collectively form a compre-
hensive, strategic and effective provincial program.

240. Vineyard Weed Management Practices Influence Soil

Microbial Communities and Nitrogen Retention. Kerri
Steenwerth1, Kelley Belina1; 1USDA Agricultural Re-
search Service, Davis, CA, United States of America

Cultivation can affect soil characteristics that are
important for soil nitrogen (N) dynamics (e.g., soil organic
matter content, labile carbon pools, bulk density). Thus,
we hypothesized that soil N dynamics and efflux of nitrous
oxide (N2O), a greenhouse gas, would differ between weed
management practices that used either chemical control or
cultivation. We tested the effects of two weed management
practices (i.e., cultivation and herbicide) on soil N
dynamics and microbial communities during a fertigation
event.

The experiment was conducted at a Chardonnay
vineyard (clone 5) planted on Teleki 5C rootstock in
Greenfield, Monterey Co., CA. In the cultivated treatment
(’Cultivation’), the Clemenst vineyard cultivator was used
to mechanically till the vineyard rows as needed during the
season (i.e. 4-6x). In the herbicide treatment (’Herbicide’),
simazine (2.0 lbs a.i./A) + oxyfluorfen (1.5 lbs a.i./A) was
applied in the winter. In summer, post emergence
applications of 2% glyphosate + 0.25% oxyfluorfen were
applied as needed. These treatments had been established
and repeated annually four years prior to the current
study. Thus, the current study occurred during the
treatments’ fifth year. The soil type was Elder loam with
gravelly substratum (Coarse-loamy, mixed, superactive,
thermic Cumulic Haploxeroll). Soil texture among all
depths and treatments was approximately 60% sand, 25%
silt, and 15% clay. Soil characteristics (i.e., cation
exchange capacity, soil pH, exchangeable cations, bulk
density, total N) varied with depth, but few differences
occurred between the ’Cultivation’ and ’Herbicide’ treat-
ments. During fertigation (32kg N ha-1: UN32 is 32% N,
composed of 44.3% NH4NO3 and 35.3% urea), nitrous
oxide (N2O-N) efflux was greater in ’Herbicide’ than
’Cultivation’. At its greatest efflux rate, which occurred
one day after fertigation, N2O efflux from ’Herbicide’ was
approximately 4.3 lg N2O-N m-2 s-1 while it was about 2
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lg N2O-N m-2 s-1 in ’Cultivation’. Nitrous oxide efflux
decreased thereafter, reaching pre-irrigation values ten
days after fertigation in both treatments. When anionic
resin bags that had been installed at 1m depth in
November 2005 were removed one year later, soil nitrate
concentrations under the emitters were 1300-fold greater in
the ’Herbicide’ than ’Cultivation’. This, in combination
with the reduced N2O-N efflux, suggests that ’Cultivation’
had increased soil N retention than ’Herbicide’. Prelimi-
nary estimates suggest that approximately 4-10% of the
total N added to the vineyard soil during the growing
season was captured by the resin in ’Herbicide’. These
preliminary findings suggest that weed management
practices had impacts on N2O efflux as well as soil N
retention. Microbial community composition also differed
between weed management practices and shifted in
response to the fertigation event in both weed management
treatments.

241. Molecular Basis for Metabolic Responses of Nitrogen-

fixing Cyanobacteria to Monosulfuron. Jianying Shen1,
Antonio DiTommaso2, Jun Wu1, Guoping Wu1; 1Shang-
hai Jiaotong University, Shanghai, China (Peoples Re-
public of); 2Cornell University, Ithaca, New York, United
States of America

Nitrogen-fixing cyanobacteria are common and impor-
tant bacteria because they enhance the soil’s fertility by
converting atmospheric nitrogen to nutrient nitrogen.
However, they are very sensitive to herbicides. Many
common beneficial algae are now absent from the
countryside due to overuses of herbicides. Sulfonylureas
are popular herbicides often used in crop and non-crop
systems. Molecular analyses were performed to character-
ize the ALS gene produced by three non-target nitrogen-
fixing cyanobacteria (Anabaena flos-aquae Breb., Anabae-
na azollae Strasb, and Anabaena azotica Ley) when they
were exposed to monosulfuron, a new sulfonylurea
herbicide. Under the laboratory test conditions of expo-
sure for 6 days, the growth and protein synthesis of 3 algae
were stimulated when monosulfuron was present at a low
concentration of 0.03-0.3 nmol/L. Monosulfuron exhibited
had an inhibitory effect when it was present at a higher
concentration of 30-300 nmol/L; the amino acid produc-
tion in cells was clearly inhibited by monosulfuron except
A. azotica at 0.003-0.3 nmol/L. Application of mono-
sulfuron at 3-300 nmol/L substantially inhibited in vitro
ALS (Acetolactate Synthase) activity; the inhibition index
I50 for A. flos-aquae, A. azollae, and A. azotica was 3.3,
65.2, and 101.3 nmol/L, respectively. By contrast, the
extractable ALS activity was not affected by monosulfur-
on at a higher concentration of 30-300 nmol/L except for
A. flos-aquae. The most sensitive species to this herbicide
was A. flos-aquae, followed by A. azollae and A. azotica.
Molecular analyses showed that the ALS gene of A.
azollae and A. azotica differed in only one amino acid

residue, e.g., substitution of a Ala63 in A. azollae by a

Thr68 in A. azotica; the genomic DNA of A. flos-aquae

differed with A. azollae and A. azotica in 44 and 45 amino

acid residues, respectively. Such original findings support

the view that the toxic effects of monosulfuron on the three

nitrogen-fixing cyanobacteria were results of its interfer-

ence with protein metabolism by inhibition of branch-

chain amino acid biosynthesis and ALS activity and that

the different metabolic responses of the cyanobacteria

were due to different genomic DNA of ALS target sites.

242. Risk Analysis of Herbicide Water Contamination in

the Field Conditions of a Flooded Rice Irrigation System.

Luiz Foloni1, Antonio Oliveira1, Jose Filho1, Pedro

Christoffoleti1; 1University of Campinas, Campinas, Sao

Paulo, Brazil

The cultivation of rice crop in Brazil using the flooding

irrigation system may cause environmental impacts due to

the use of agricultural products, including fertilizers,

insecticides, herbicides and fungicides, that area diluted

directly in the water flood. Therefore, it is essential that the

impacts of these pesticides and fertilizers should be

adequately evaluated, by using indicators that allow

evaluate the activity in water, since the dispersion of these

products may represent potential pollution. That may

compromises the water quality, and causes damages to the

ecosystems and human health, especially when used

inadequately. This research was developed in the field

conditions in order to investigate the herbicide clomazone

(2-(2-chlorophenyl) metyl-4.4-dimethyl-3-isoxazolidinone)

in the rice crop using an irrigation flooded rice system in

constant flux. In this irrigation system the herbicide

application may represent a high risk to the environment

and to human health. In Brazil the need of monitoring the

pesticides in the environment has been a constant worry,

however the researches are very initial, mainly by

difficulties of setting this kind of research at field

conditions and high costs of the laboratorial analysis of

pesticide residues. It was analyzed the herbicide dispersion

in the water matrix. The herbicide clomazone presented a

great movement in the water matrix. The herbicide

presented low residual persistence in the water matrix,

and no residue was recovered after 106 days of application.

243. Comparative Rates of Metabolism of Atrazine,

Propazine, Ametryn and Metribuzin, In 19 Soils with

Different Histories of Triazine Use.. Dale Shaner1, Brien

Henry1, Michael Poteet2, Curtis Rainbolt3, Brad Hanson1,

Jason Krutz1; 1USDA-ARS, Fort Collins, CO, United

States of America; 2Hawaii Agriculture Research Center,

Aiea, HI, United States of America; 3University of

Florida, Belle Glade, FL, United States of America
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Atrazine is a soil-applied herbicide that is used for
controlling many broadleaf and certain grass weeds in
corn, grain sorghum, sugarcane and orchards. Continuous
use of atrazine can select for soil microorganisms that
rapidly metabolize the herbicide. Research in Colorado
and Mississippi showed that atrazine has a half life of three
to seven days in fields with a history or atrazine use, which
leads to a loss of weed control. However, there are other
triazines besides atrazine that are used in these crops for
weed control including simazine, propazine, ametryn and
metribuzin. This research was conducted to determine if
soils that contain microorganisms that can rapidly
metabolize atrazine will also metabolize other triazine
herbicides. A laboratory assay was conducted on 19 soils
with different histories of triazine use from California,
Colorado, Florida, Hawaii and Mississippi. The herbicides
tested were atrazine, propazine, ametryn and metribuzin.
Atrazine, propazine and ametryn are symmetrical triazines
with alkyl substitutions at the 2 and 4 positions and a
chlorine or methyl-thio substitution at the 6 position
whereas metribuzin is an asymmetrical triazine. Soils were
treated with approximately 1 mg of each herbicide per 1 kg
of soil. The herbicides were extracted by water at 0, 1, 2, 4,
7, 14, 21, 28 and 35 days after treatment and analyzed by
HPLC. The rates of degradation ranged from 0.8d to
13.9d, 1.4d to 18.9d, 0.6d to 17.8d, and 4.0d to 17.2 d for
atrazine, propazine, ametryn and metribuzin, respectively.
The half life of atrazine in these soils was highly correlated
to the triazine use history: the longer the history of triazine
use, the shorter the half life. The average half life of the
herbicides across all soils was atrazine=ametryn,propa-
zine,,metribuzin. The rates of degradation of atrazine,
propazine and ametryn were highly correlated (P,0.001),
whereas there was no correlation between metribuzin
degradation and the rate of degradation of the other
triazines. The results suggest that the soil microorganisms
that have been selected through continuous use of atrazine
(or simazine) can metabolize a range of symmetrical
triazines with alkyl substitutions but not an asymmetrical
triazine.

244. Effect of pH on the Dissipation Behaviour of

Clodinafop Propargyl in Soil and Water.Hemanta Banerjee
Banerjee1, M Paramasivam1, D Banerjee1, T Banerjee1, S
Roy1; 1Bidhan Chandra Krishi Viswavidyalaya, Kalyani,
West Bengal, India

The oxyphenoxy acid ester herbicide Clodinafop-prop-
argyl [prop-2-ynyl (R)-2-[4-(5-chloro-3-fluoropyridin-2-
yloxy) phenoxy] propionate], is used as postemergence
control of annual grasses in cereals @ 30-60 g/ha. This
herbicide degrades in soil and water environment rapidly
to acid metabolite in neutral and alkaline medium and has
high mobility in soil which in turn may contaminate the
ground water. Therefore, understanding the factors
governing the dissipation behavior of Clodinafop-prop-

argyl is important to predict where this herbicide can be

most beneficially employed. Thus, the present study aimed

to examine the effect of pH (soil and water) on the rates of

dissipation processes and the products formed under

aerobic condition. Experiments were conducted in the

laboratory with soil having (pH 4.85, 6.67 and 9.4) and

water (pH 4.0, 7.0 and 9.2) samples. Two concentration

levels (1 & 2 ppm) of analytical clodinafop-propargyl

(supplied by M/S Cheminova India Ltd., Mumbai) were

fortified and drawn periodically along with untreated

control samples. The residue analysis method of clodina-

fop-propargyl ester in water and soil involves extraction

with ethylacetate and redissolved in MeOH for HPLC

analysis with UV/VIS detector (RP C-18 column) at ëmax

235 nm, using MeOH : water (9:1) as mobile phase. For

acid residue analysis, extraction with ethylacetate, concen-

trated, dissolved in 0.1N KOH, reflux, neutralized,

partitioned against ethylacetate and redissolved in MeOH

for HPLC analysis. The pH dependent hydrolysis of the

ester linkage to form acid metabolite was the primary

transformation process. Degradation followed 1st order

reaction kinetics and the DT50 values at pH 4.0, 7.0 and

9.2 were calculated as 4.61 days, 5.8 and 1.25 hour

respectively, showing negative correlation with pH. Thus,

it may be concluded that clodinafop-propargyl may be

applied in acidic field condition to achieve the proper bio-

efficacy. In alkaline and neutral medium, the acid

metabolite may pose a threat to ground water contamina-

tion.

245. Assessment of the Contribution of Ricehull Burning to

Weed Management in Vegetable Production and Soil

Fertility. Clarita Aganon1, Orlando Ramos2; 1Central

Luzon State University, Science City of Muñoz, Nueva

Ecija, Philippines; 2Local Government of San Jose City,

San Jose City, Nueva Ecija, Philippines

Rationale and Justification for the Research

The Philippines has a 3.5 M ha of rice lands producing

an average of three tons paddy ha_1 crop with two crops

per year. At an average milling recovery of 70%, the

Philippines generates 14.7 M tons of ricehull per year

considering an average of two croppings/year. Ricehulls

used to be a menace to the environment ten years ago,

however, with the increasing income from vegetable

production particularly from onion, brassica and solana-

ceous increasing utilization of ricehulls occurred.

Ricehulls which are disposed indiscriminately along the

roads and highways have been an in-demand commodity

for the last ten years in vegetable production. The material

are bought from rice millers by the farmers to be used in

their vegetable production. Sad to say, the ricehulls are

dumped into fields intended for either onion, pechay and

eggplant production and are burned a month before

intended planting. The Philippines, in its clean air act
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prohibits burning because of its air polluting effect.
However, farmers cannot be stopped in their practices.

We tried to document farmers? practices and replicate it
under experimental conditions in order to provide
scientific explanations related to environmental, economic
and socio-economic implications of the current practice.

Objectives
1.Assess the effect of the rate of application of ricehulls

and the subsequent burning to weed population;
2.Determine the contribution of burned ricehulls to soil

fertility and production cost in vegetable farming
Methodology
Two separate studies were conducted to document and

evaluate farmers practice of ricehull application and the
subsequent burning in their farms.

The first study was conducted in 2004 where 15 farmers
in San Leonardo Nueva Ecija, Philippines who are
growing vegetables throughout the year were the respon-
dents. A guide questionnaire was formulated consisting of
questions on the number of years they are adopting the
practice, rate of application, number of days from burning
to land preparation, frequency of application ( whether
yearly or every other year), the source of material and the
cost of ricehulls per hectare, the reasons for application
and subsequent burning and awareness on Clean Air Act
of the Philippines..

Based on the responses derived from the survey, a field
experiment was conducted in the experiment station of the
Central Luzon State University using in Randomized
Complete Block Designs with treatments replicated four
times. Rate of ricehulls and fertilizer application were
combined in four treatments. Plots without ricehull
burning but treated with fertilizers were provided for
comparison. After harvest of pechay, the same area was
utilized in January 2005, a week after the harvest of the
first crop. For both croppings weed density, organic
matter and exchangeable potassium was determined and
analyzed.

Results
Vegetable farmers apply 30 to 45 cm thick of ricehulls in

their vegetable farms either once a year or every other year
depending on available fam capital. The cost per truckload
is US$ 10. It requires 100 truck loads per hectare to attain
a 30 cm thickness of ricehull in the field. The ricehull is
burned for about two weeks and then cooled for a month
before land preparation. On a hectare basis farmers spend
about US$ 1000 every one to two years.

Weed density were significantly reduced with burning of
ricehulls both during the first and second croppings. The
reduction in the weed density improved with increasing
rate of ricehulls application but not with fertilizer. On the
first crop of pechay, burning of applied 74 t ha-1 ricehulls
reduced the weed density by 173% while that of burned
147 t ha-1 ricehulls reduced the weed density by 650%.
During the second crop, weed density was reduced by 108
and 733% on plots where 74 and 147 t ha-1 of ricehulls
respectively were applied and burned. Clearly, ricehulls the

weed control effect of ricehull burning in the vegetable
area lasted until the second crop of pechay. In fact, there
was no increase in weed density from the first to the second
crop or within the three-month period which indicates that
burning have killed significant amount of weed seeds, thus
the low density. The observable weed density decreased the
weeding cost compared to the control plot. The result also
suggests the mulching effect of the burned ricehulls.

Conclusion
Burning of ricehulls not only resulted to decreased weed

density resulting to decrease cost of herbicide expenses and
labor cost in weeding in vegetable farming but likewise in
improving soil fertility through increases in organic matter
content of the soil and exchangeable potassium. It also
serve as a form of soil sterilization. The practice therefore
presents a trade-off between the clean air act issue and the
use of pesticides.

246. Effect of Soil Texture and Temperature on Atrazine

Degradation. Ebrahim Izadi1, Ebrahim Izadi Darbandi1,
Mohammad Hassan Rashed Mohassel1, Mehdi Nassiri
Mohallati1, Amir Lakzian1, Karin Müller2; 1Ferdowsi
University, Mashhad, Khorassan Razavi, Iran; 2Ruakura
Research Center, Hamilton, New Zealand

In order to study the effects of soil texture and
temperature on atrazine degradation, a laboratory degra-
dation experiment was carried out as a factorial arrange-
ment. Experimental factors were two soil textures (Sandy
loam, Silty clay), three temperatures (10, 20 and 308C) and
four incubation periods (0, 20, 40 and 60 days) in a
completely randomized design with three replications.
Results showed that soil texture and temperature had
significant effects on the degradation rates of atrazine.
Highest and lowest degradation rates occurred in the
sandy loam soil (308C) and the silty clay soil (108C) with
degradation rate coefficients of 0.0077 and 0.001, respec-
tively. The half-life of atrazine in the silty clay was lower
than that in the sandy loam. At 10, 20 and 308C atrazine’s
half-life was 693, 364.5, 138.6 and 277.2, 157.5, 90 days in
the sandy loam and the silty clay, respectively. It seems
that atrazine persistence is lower in clay soils and
temperate areas.

247. Bioassay of Imazethapyr Herbicide Residual Quantity

in the Soil. Yuanju Huang1; 1Heilongjiang Academy of
Agricultural Sciences, Harbin, Heilongjiang, China (Peo-
ples Republic of)

Imazethapyr is a wide-spectrum herbicide. Now it is
mostly applied in Heilongjiang soybean production. But it
brought severe problems in crops production in next
season due to its high residue. The experiment was carried
out in the field of the Institute of Plant Protection of
Heilongjiang Academy of Agricultural Sciences in 2003.
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We selected a field where imazethapyr is not applied and
the soil is black with a middle texture, the content of
organic matter is 2.81%, pH 6.75. We use corn as indicator
plant for bioassay. Fresh weight of corn roots assayed
Imazethapyr residual kinetics quantity in the soil. The
herbicide is 5% Pursuit SL (imazethapyr. Hydrojet nozzles
were used for herbicide spraying, with a delivery rate
300L/ha with 75g.ai/ha - 150 g.ai/ha and control. The
standard curve setting used the method of plant cultivation
in soil. Results have shown this method to be highly
sensitive, and the lowest limit of imazethapyr detection
reaches 5lg/kg. Imazethapyr decomposed quickly in the
initial stages and after then decomposition was slow. The
initial imazethapyr concentration has no significant
influence on the decomposition speed. So the imazethapyr
residual quantity increases with the inceasingapplication
rate. This result had a direct relation with the climate
conditions of Heilongjiang province. The samples of
imazethapir residual quantity detection is a part of
bioactivity in the soil. Therefore, the bioassay method is
of more practical value in agricultural production than
assaying using sensitive equipments to test imazethapyr
residual quantity in soil.

248. Leaching of MCPA in Soil: Effect of Organoclay

based Formulations and of Soil Organic Amendement.

Lucia Cox1, Rafael Celis1, Alegria Cabrera1, Carmen
Trigo1, Maria Hermosin1, Juan Cornejo1; 1CSIC, Sevilla,
Spain

MCPA (4-chloro-2-methylphenoxiacetic acid) is an
acidic herbicide widely used in olive crops in Spain. Due
to its anionic form at natural soil pH, high risk of leaching
and ground water contamination is expected. The aim of
this work was to study the effect of herbicide application
as MCPA-organoclay based formulations and the amend-
ment of soil with an organic residue on leaching of MCPA
in a sandy soil. For this purpose, batch sorption and
column leaching studies were performed. The organoclays
used to prepare the clay-based formulation of MCPA were
obtained by treating Wyoming montomorillonite (SWy-2)
and Arizona montmorillonite (SAz-1) with an amount of
organic cation (hexadecyltrimethylamonium) equal to
100% of the CEC of the clay mineral. The organic residue
used in this study was a solid waste from olive oil
production, which is generated in great amounts in Spain
(4 000 000 Mg/year). This residue has the following
properties: pH 5.8, 93.2 % organic matter, 25 000 lg g-1
dissolved organic carbon, and C/N =18.3. Soil was
amended with the organic residue at the rate of 10 %
(w/w). Sorption and leaching studies with the sandy soil
indicated that organoclay based formulations of MCPA
greatly reduced the leaching of the herbicide as compared
to the use of a conventional formulation containing the
herbicide in an immediately available form. The increase in
soil organic matter upon amendment with the organic

waste also resulted in greater sorption and reduced

leaching of MCPA through the soil columns.

249. Soil Persistence and Bioavailability of Fluometuron

under Rye and Balansa Clover Cover Crops in Cotton

Production. Martin Locke1, Robert Zablotowicz2, R.

Wade Steinriede1, Krishna Reddy2; 1Water Quality &

Ecology Research Unit, Oxford, MS, United States of

America; 2Southern Weed Science Research Unit, Stone-

ville, MS, United States of America

The phenylurea herbicide fluometuron is applied pre-

emergence in cotton (Gossypium hirsutum L.) production

in the Southeastern US and has been reported in surface

water in regions where it is widely used. Conservation

management practices such as reduced tillage and cover

crops have been recommended to mitigate herbicide loss

associated with leaching and runoff. Therefore, a five year

field study was conducted to assess the implications of

tillage (no-tillage or reduced tillage) and cover crops [rye

(Secale cereale), balansa clover (Trifolium michelianum ssp.

balansae), or none] on fluometuron persistence in crop

residues and several soil depths (0 to 2, 2 to 5 and 5 to 15

cm). Soil sampled over approximately 8 wks following

application was extracted with either methanol or water to

determine extractable and bioavailable fluometuron con-

centrations. Fluometuron and a metabolite desmethyl-

fluometuron were analyzed via HPLC.

Relatively high levels of fluometuron were intercepted

by plant residues (100 to . 300 mg / kg), with less than

10% of this amount remaining in residues 14 d after

application. However, considering the mass of residues in

cover crop treatments (4113, 4356, and 1739 kg / ha for

clover, rye, and none, respectively), only 50% of the

fluometuron found in no cover crop soil was initially

observed in cover crop soils.

Generally levels of fluometuron observed in the upper 2

cm of clover soils were , 50% of that in no cover soils for

the first 21 d after application, while results from rye soils

were mixed. No consistent trend in leaching in relation to

cover crop management or tillage was observed. Following

one to two wks after treatment, levels of the metabolite

accumulated to levels as high as 0.8 mg / kg and its relative

ratio to the parent exceeded 1.0 or greater. During the

initial week after fluometuron application, water extract-

able residues represented ~ 65% of the methanol extract-

able residues, while after 14 days , 20% of the methanol

extractable fluometuron was recovered by water extrac-

tion, indicating rapid decrease in bioavailability for either

weed control or vulnerability to microbial degradation as

represented by a dual phase degradation kinetics.

Results indicate that concentrations of fluometuron are

significantly affected by cover crop residue, and that

balansa clover can accelerate dissipation in surface soil.

However, retention of fluometuron in plant residues and
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accelerated degradation may lower amounts of fluometur-
on available for weed control.

250. Analysis and Evaluation of Plants Grown in an Area

Contaminated with Industrial Waste. Sergio Jesus1, Gerson
Romao1, Roberto Arevalo2, Peres Waldemar3, Aline
Coscione4, Monica Rossi1, Neusa Nogueira1; 1University
of Sao Paulo, Piracicaba, Sao Paulo, Brazil; 2Polo
Regional Centro Sul - APTA/IAC, Piracicaba, Sao Paulo,
Brazil; 3Government of Sao Paulo State, Piracicaba, Sao
Paulo, Brazil; 4Agronomic Institute of Campinas, Campi-
nas, Sao Paulo, Brazil

The residues from the use of industrialized products in
regions of unplanned urban growth contribute to the
contamination of soils and waters. The irregular disposal
of such residues in potentially agricultural areas may
induce to extensive contamination of immeasurable rates
[1]. The aim of this work is to establish a protocol of
analyses for native plants grown in an area of past
industrial waste discharge. The species CHRPO - Chloris
polydactyla (L.) Sw and BRADC - Brachiaria decumbens
were chosen for this study. The contaminants in epigeal
body and morphological alterations of these plants were
evaluated under optical microscopy (MO), energy-disper-
sive spectrometry (EDS) attached to scanning electron
microscopy (SEM) and inductively couple plasma spec-
troscopy (ICP-AES). Samples of phyllodium and flower
stem were fixed using para-formaldehyde 4% for ten days
in 4 8C, dehydrated in two series of metylcelosolve,
ethanol, propanol and butanol and pre-leaked in butanol.
After, the samples were immersed in media of histo-resine
for four days. After this, samples were blocked in histo-
resine with hardener. The histological cuts were contrasted
with blue toluidine 2% in borax solution 1% and then the
laminas were observed in optical microscopy. To the
analysis of concentration of metals, phyllodium and flower
stem, the samples were washed, dried and kept in an oven
at 70 8C with ventilation. After ten days the material were
smashed and analyzed by EDS. Also, 500 g of each sample
were weighed adding 2,0 mL of H2O2 30 % and 3,0 mL of
concentrated HNO3. The digestion was done following
EPA 3051 method. After the extracts had cooled off they
were filtered in quantitative paper filter volume 25 mL
with de-ionized water and analyzed by ICP-AES. The
analyses by EDS indicated the presence of Al, Pb, Cu, Mo,
Ni, Zn contaminants, among others (Table 1). The
analyses through ICP-AES corroborated this results
besides the other elements identified. Also, with MO were
observed expressive alterations in both of these plants
species as discontinuous tissue of epidermal tissue, deep
injuries reaching peridermal tissue and collenchyme,
greater incidence intercellular voids and irregular medulla
and central cavity. This poll of techniques showed covets
since allowed the identification of the contaminants and
the extent of alterations caused by pollution in the plants

evaluated in this study. Although EDS does not have a
limit of detection comparable of ICP-AES, its versatile and
feasibility suggest that this technique should be used in
exploratory evaluation before the application of more
sophisticated techniques which demands complex sample
preparation. The MO is a technique of low cost and the
routine is easily adaptable to field or laboratory analysis
with considerable results in these studies.

251. The Residual Activities of Imazapyr and Glyphosate

on Dormant Pennisetum setaceum (Forssk.) Chiov (Foun-

tain Grass), under Arid Conditions within a Tropical High-

Elevation Landscape in Hawaii. James Leary1, Creighton
Litton1, Joe DeFrank1; 1University of Hawaii at Manoa,
Honolulu, HI, United States of America

The US Army Pohakuloa Training Area (PTA)
encompasses 44,045 ha within an elevation range between
1400-2800 m, located in the saddle between Mauna Kea
and Mauna Loa volcanoes on the Big Island of Hawaii,
USA. This location is known for its arid conditions with
low precipitation, strong desiccating winds and high solar
radiation. Major infestations of Pennisetum setaceum
(Forssk.) Chiov. (fountain grass) exist within PTA. This
invasive C4 species is extremely drought tolerant and fire-
adapted, creating hazardous fuel loads that interfere with
military training exercises at PTA and compete with other
native vegetation. Fountain grass is dormant for much of
the year with foliar regeneration stimulated by seasonal
rainfall events. Herbicide suppression of fountain grass is
an important component to the PTA fire management
strategy, but has traditionally been limited to finite
windows of opportunity when the grass is actively
growing. In April 2007, replicated herbicide applications
were made to a dormant stand of fountain grass within
PTA (1734 m ele.) using imazapyr (0.45 kg ae/ha) and
glyphosate (1.0 kg ae/ha) in different combinations with
non-ionic surfactant, modified vegetable oil and an
inverted emulsion. Precipitation was only 0.2 cm for April,
and accumulated precipitation from April-Aug 2007 was
only 3.0 cm with no observable growth or herbicide effects
during this period. Accumulated precipitation during Sept-
Dec 2007 increased to 23.4 cm with grass regeneration and
herbicide effects finally observed in November at 29 weeks
after treatment (WAT). Digital image analyses of the
treatment plots were used to distinguish pixels representing
living and dead vegetation. At 29 WAT, the live pixel
density in the imazapyr treatment was significantly lower
than in the glyphosate treatment (P = 0.0017), at 0.5%
and 6.3%, respectively. Regeneration within many of the
glyphosate treatments was indistinguishable from the
surrounding untreated areas. We will continue to monitor
this experiment through May 2008 to determine the
longevity of the different imazapyr treatments. Our initial
results show long-term activity of imazapyr, which could
be associated with both the residual and systemic
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