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Abstract

Field bindweed, Convolvulus arvensis is a perennial weed
highly distributed allover the world and has an economic impact
and may considered as one of the ten ‘world’s worst weeds’. A
series of pot and field experiments were conducted in weed
research laboratory during 2009 and 2010 to study the potential of
some natural products and chemical herbicides for controlling this
weed.

Three annual weeds were used as allelopathic donors of
natural compounds namely Xanthium strumarium L., Amaranthus
graecizars L., Chenopodium murale L. against C. arvensis. Result
indicated that maximum inhibition occurred to C arvensis at rates
of 6% of X. strumarium L. whereas A. graecizans promoted the
growth of C arvensis at a concentration 4.6 %. These findings
referred clearly that C. arvensis can be controlled by the natural
products released from X. strumarium.

One of the herbicides used in this study was {Roundup
48% SL (glyphosate)} is commen applied in a non cropped area by
a concentration of 4 I/fed. on perennial C. arvensis, showed a
controlling percentage of 80.7, 83.3 and 72.6% in fresh weight,
dry weight and length after one month, respectively, and there is
no re-growth of the weed after 60 days of spraying under this rate
compared with the check.

The second herbicide used in this study was {Starane
20% EC (pyridyloxy acetic acid)} which applied in maize field by
300 aw’/fed. on C arvensisin the age of one month and at length
of 20cm gave a maximum reduction of 100% in fresh weight, dry
weight and length compared with the untreated control. In addition
when it was applied on C. arvensis at two month age and a length
of 50 cm the reduction was 45% in fresh weight, 40% in dry
weight and 31% in length compared with check.

INTRODUCTION

Field bindweed is a persistent, perennial vine of the morning-glory family
(Convolvulaceae Convolvulus arvensis L.,)) which spreads by rhizomes and seeds
(Wiese & Phillips, 1976). 1t is a weak-stemmed, prostrate plant that can twine and
may form dense tangled mats (Gleason & Cronquist, 1963). Stems can grow to 1.5m
or longer, and its underground rhizomes may range from Scm to 2.6m png. The
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extensive roots can measure 6.6m long and can penetrate deeply into the soil (Wiese
& Phillips, 1976).

Lyons et al (2009) claimed that field bindweed has deep roots that store
carbohydrates and proteins. which help field bindweed spread vegetatively and allow
it to resprout repeatedly following removal of above-ground growth. Successful
control is most likely if the above-ground biomass is removed (by tillage, hand-pulling
or herbicide application) foliowed by a competition from other species (e.g. from the
surrounding vegetation or restoration efforts), and a continuous monitoring for
resprouts. Its control has been most successful in aigricuEture where tillage is
combined with herbicide application.

Beatty (1960) stated that chemical weed centrol helped cansiderably in solving
the problems of labor shortage and increased costs although herbicide application
alone can be effective. Herbicide application should be used when the herbicide is
translocated to the roots, but before seed set. Also repeated use of the same or
similar herbicides can result in herbicide resistant strains of field bindweed which
might be difficult to control (Whitworth, 1964; Whitworth and Muzik, 1967, Wiese and
Lavake, 1985). Sary et al (2008) reported that the perennial weed Convolvulus
arvensis L. is considered to be the dominant noxious weeds in most parts of the
world. Glyphosate (Roundup 48% at 4.0 L/fed. used once or twice gave the best
control effect on this perennial weed. Fritea et a/, (2009) stated that the applied
herbicide treatments over crops (Roundup 6 I/ha) significantly influence the level of
perennial weed growing and spreading. Knezevic et al. (2010) concluded that
glyphosate controls field bindweed providing more than 80% control when applied at
early growth stages.

On other hand, many researchers studied the potential of allelopathic effect on
controlling weeds such as Salem et al. (2009) who stated that allelopathy (natural
compounds) will become an important compound in the development of future
integrated weed management strategies, integrated with herbicides are the backbone
of weed control methods, fabrada (2003) identified the broadened definition of
allelopathy as any process involving secondary metabolites produced by plants,
microorganisms, viruses and fungi that influence the growth and development of
agricultural and biological systems. He mentioned that allelopathic phenomenon is
known as the releasing phyto-toxic or phyto-stimulant substances by the aerial and
subterranean parts of the plan:r_s.

This investigation is planned to determine the potential of three natural
compounds extracted from three common annual weeds namely Xanthium

strumarium (common cocklebur) Amaranthus graecizans (white pigweed), and
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Chenopodium murale (nettle-leaved goosefoot) as well as the chemical control of C.
arvensis by two herbicides Ze. Roundup and Starane, on controlling Convolvulus

arvensls.

MATERIALS AND METHODS

The present work was carried out in Weed Research Laboratory, Agricultural
Research Center (ARC) Giza, Egypt during the period from 2009 to 2010. A
comprehensive set of pots and field experiments was conducted to study the
allelopathic effects of three annual weeds and chemical control methods on
Convolvulus arvensis L. (Field bindweed).

« PartI (Allelopathy): Laboratory experiments
The allelopathic effect of three weed species as donors on C. arvensis:

Aerial foliage of Xanthium strumarium (common cocklebur) Amaranthus
graecizans (white pigweed) and Chenopodium murale were obtained from the
Experimental Research Farm, ARC. The three species were harvested at the flowering
stage to be used as allelochamicals donors in the laboratory experiments. C. arvensis
seeds as allelopathic receptor were air dried, grinded and mixed in each pot with 100
g sterilized soil (16 pots for each exp.). The pots of 15 cm diameter were filled and
incorporated with the previous foliage powders to make the four concentrations (W/w)
of each of the three weed donors at 0, 2, 4, and 6%. Ten seeds of Convolvulus
arvensis were sown in each pot. The pots were placed in the laboratory under room
temperature and irrigated with tap water every 3 days intervals. After one month,
plants were harvested and the following data were recorded on C. arvensis.
1- Foliage dry weight in g/plant.
2- Stem length in cm/plant.
3- Root dry weight in g/plant.
4- Root length in cm/plant.
« Part II: Effect of herbicides on controlling C. arvensis.
A- Field experiment: Effect of Roundup on growth of C. arvensis

Two experiments were carried out near the water canal in ARC. Naturally

and heavily infested areas with C arvensis were chosen and divided into plots 1x2
meter in June 25", 2009. Every experiment included eight treatments in three
replicates and was repeated three times in three different areas. Roundup 48% SL
(glyphosate) herbicide was applied by a pressure sprayer as post-emergence
(dissolved in 0.5 liter water) at the rates of: 0, 1, 1.5, 2,25,3,35and4L/ fed.

After one month ten- plants were harvested and the following data were

recorded:
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1- Fresh weight g/plant

2-  Dry weight g/plant.

3- Length cm/plant

4- Controlling% =Check - treated/Check x100.

Then, plants were cut above the soil surface, left to estimate renewing and the
above data was again recorded after one month.

B- Pot experiments: Effect of Starane on of C. arvensis:

Two pot experiments were conducted in a wire house at the Weed Research
Laboratory to study the efficiency of Starane herbicide in controlling C. arvensis and
on maize tolerance. Every experiment included six treatments ie. 0, 100, 150, 200,
250, 300 cm?®/ fed. in four replicates. Pots were 50 cm diameter and they were filled
with clay soil and planted by maize (Giza hybrid 123 and with 50 kg/fed seeding
rates.), in addition 5 seeds of ¢ arvensis were added on June 28", 2009. Starane
20% (pyridyloxy acetic acid) was applied after 15 days of maize cultivation in the first
experiment and after 60 days in the second one. Data on C arvensis were recorded:

1- Fresh weight g/plant, .

2-Dry weight g/plant.

3-Length cm/plant.

4-Controlling% =Check - treated/Check x100.

All the obtained results were subjected to the proper statistical analysis according
to Steel and Torrie (1980), as two factors, a completely randomized design by a
software program of ANOVA system were followed. Least significant differences
(L.S.D.) at 5% level of significance were calculated.

RESULTS AND DISCUSSION

Part I: Allelopathic study
The effect of the three allelopathic donors /e .Xanth/bm Sstrumarium,
Amaranthus graecizans and Chenopodium murale on C. arvensis growth are shown in
table (1). Xanthium Strumarium dry foliage at 2, 4 and 6% concentrations (w/w)
caused a significant reduction effect on stems, root growth and length of ¢ arvensis,
they were decreased consistently with increasing concentrations, it showed 100%
control at 6% concentration, Similar results were obtained by Salem et af, (2009),
Abdallah et a/. (2002) and Chon et ar, (2003).
The effect of Amaranthus graecizans dry foliage on C arvensis (w/w) at the
three concentrations of 2, 4 and 6% didn't affect the plants and the growth
characteristics of ¢ arvensis, However, it was noticed that there were some-
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stimulation affects from the three concentrations especially the highest one at 6%
without significance at 5%.

Chenopodium murale dry foliage at 2, 4 and 6% concentrations (w/w) had no
effect on C arvensis growth characteristics. Data indicated that there were no
differences approximately by the three concentrations of C. murafe on the plants and
growth characteristics of C. arvensis. Which means that C. murak doesn't have an
allelopathic effect under the three concentrations

Generally, the previous results could indicate that X, strumarium is the only
species which has a strong allelopathic potential against C. arvensis, were A
graecizans has some stimulation effect under the low concentrations of 2, 4 and 6%,
while ¢, mural didn't give responsible allelopathic effect. This may be due to the
increase in content of the phenolic compounds in X. strumarium such as
protocatechuic acid, caffeic acid p- hydroxyl benzoic acid, vanillic acid, syringic acid,
coumaric acid and ferulic acid (Salem ef 2/.2009).

Table 1. The allelopathic effect of X. strumarium, A. graecizansand  C. murale L.

on C. arvensis.

Allelopathic | Allelopathic | Foliage.d.wt |  Root d.wt. Stem length Root length
effect of conc. % g/plant g/plant cm/plant cm/plant
weed
jes
i 0 0.5 0.5 1.2 7.3
5 2 03 03 8.0 52
g 4 0.2 0.2 7.0 3.0
B 6 0.0 0.0 0.0 0.0
X LS.D at 5% 0.032 0.032 0.051 0.04
r 0 0.5 0.3 6.0 47
g 2 05 0.4 53 5.2
N
§ 4 0.6 0.6 6.0 4.9
N 6 0.8 0.7 7.1 7.6
> LS.D at 5% 0.03 0.03 0.03 0.03
5 0 0.5 0.5 5.5 5.2
K 2 0.5 0.45 4.6 3.5
§ 4 0.45 045 45 52
' 6 0.45 0.5 4.8 35
L.S.D at 5% 0.052 0.052 0.051 0.051
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Fig.(1): The allelopathic effect of X. strumarium, A. graecizansand C. murale L.

on C. arvensis.

Effect of Roundup on growth of C. arvensis:
Data in table (2) exerted consistent reduction in fresh weight, dry weight and
length of C. arvensis with increasing Roundup rate, which reached 80.4, 83.3 and
72.6%, respectively, at 4 L/fed. On the other hand, re-growth foliage (after 60
days of treatment) tented to decrease with increasing the herbicidal rates which
achieved 100% reduction at the highest rate 4 L/fed.

-Field experiment I: Effect of herbicides on controlling C. arvensis
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Tables 2. Effect of Roundup on C. arvensis growth.
Days after treatments(Days)

Roundu
p rates
Iffed 30 50

Ewt | Red | Dwt | Red | Lengt | Red | F-wt | Red | D.wt | Red | Lengt | Red
in % in %in|h in| %in|in % in % h in|%
g/pl |in g/pla | dwt | an/pl .I;ng g/pl | in g/pla | in cm/pl | in

ant | fwt [ nt ant ant | fwt | nt | dwt|ant l;ng
0.0 169 000 048 000 098 000 049 000 230 000 039 000
1.0 105 378 030 375 091 070 037 245 L70 261 020 231
1.5 082 402 027 437 086 124 032 673 080 652 025 358
2.0 049 515 022 542 065 337 008 877 025 899 012 690
25 041 710 015 687 050 428 005 899 022 900 004 897
3.0 036 855 012 750 033 663 003 935 015 930 003 920
35 033 777 0.0 790 027 720 006 959 0.08 960 002 950
4.0 025 805 008 833 021 726 000 100. 0.00 100. 000  100.

LS.D 005 126 045 146 027 191 043 209 025 159 022 156
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Fig (2): Effect of Roundup on C. arvensis growth.
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B-: Effect of Starane on of Convolvulus arvensks (pot experiments) Data in table
(3) shows a complete reduction in fresh weight, dry weight and length of C
arvensis at one month age. The table shows also a restricted reduction in fresh
weight, dry weight and length with increasing Starane concentration which
reached 45 %, 40.4 % and 31 %, respectively, on C. arvensis at two month age.
Similar resuits were obtained by Mekky et a (2002).

Table 3. Effect of Starane on C. arvensis growth

Starane After one month of cultivation After two month of cultivation.
rates Fwt. | Red% | Dwt. | Red% Length | Red% | F.wt. Red% | D.wt. | Red% Length | Red%
cnffed | in in in in in in in in in In in in

g/plant | fwt. | g/plant | d.wt. cm/plant | length | nt | fwt. | g/plant | d.wt cmjplant | length |

Control 41.8 00.0 15.0 00.0 316 00.0 72.8 00.0 20.7 00.0 51.6 00.0
100 32.0 234 12.0 20.0 22.8 27.7 70.5 03.0 19.3 06.0 50.5 01.5
150 16.0 61.7 05.2 63.0 11.8 62.9 65.2 10.0 18.5 10.0 46.9 09.1
200 04.2 90.0 01.3 91.0 03.1 90.0 65.0 10.7 18.3 11.0 46.5 09.2
250 04.2 95.0 00.6 96.0 02.2 93.0 50.5 34.7 13.8 333 40.5 21.0
300 00.0 100. 00.1 100. 00.0 100. 40.0 45.0 11.5 404 353 31.0

LSD
ats% 29.5 0.24 25.6 0.65 233 0.53 27.5 0.53 225 0.94 286 0.13
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Fig. (3): Effect of Starane on ¢ arvensis growth.
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CONCLUSION

The previous results could indicate that X, strumarium has a strong allelopathic
effect on €. arvensis and can be used effectively for suppressing the growth of this
weed, A. graecijan has some stimulation effect under the low concentrations of 2, 4 and
6% which also can be used to get rid of seed bank by stimulating C. arvensis under
uncultivated conditions, meanwhile C. murale didn’t give responsible allelopathic effect
in the tested concentrations, thus these results suggest that C. arvensis can be
“controlled as a perennial weed either under frult trees or fallow land by applying
Roundup 48% SL (glyphosate), herbicides at 4 L/faddan without re-growth, under maize
crop conditions this weed can be controlled effectively and selectively by Starane at 200
cm®/faddan after one month of sowing.
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