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The present study was carried out at the experimental field in the Dr. Hazem EI- Mahdy farm, Abo
Ghalab area, Giza. Egypt, during two successive seasons of 2014 and 2015. The objective of this study
was to compare the effect of different concentrations of root water extract for Casuarina equisetifolia at
25, 37 and 50 % and the chemical herbicide, Gesaprim (2.5 kg/ha) on growth, yield and associated
weeds of corn. All concentration of Casuarina equisetifolia root extract treatments inhibited the weed
density/m2 as compared to the control and Gesaprim of corn plants. The most effective dose in the two
seasons is 50% of Casuarina equisetifolia root extract. Casuarina equisetifolia root extract treatments at
a concentration of 25 and 37% increased significantly the number of ears/5 plants and the total yield.
Treatment with all concentration of Casuarina equisetifolia root extract reduced significantly the nutrient
contents of nitrogen, phosphorus and potassium of corn leaves plants as compared to the control and
Gesaprim in both seasons. Casuarina equisetfolia water root extracts displayed highly significant
biological suppressing effect on associated seasonal weed in corn which induced a significantly increase
in growth and total yield.Casuarina equisetfolia water root extracts could be used as a natural herbicide
with low cost, easily of availability and low toxicity for maize plants.
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INTRODUCTION

Casuarinas are a very distinctive group of
plants and superficially resemble coniferous with
their wire like foliage and woody fruiting
structures, with thin crowns of drooping branches
and leaves reduced to scales (Johanson and
Wilson, 1989) Atrazine (Gesaprim) is registered
for use in controlling weeds in numerous crops,
including corn (Zea mays L.) and various range
grasses (Reed 1982). Atrazine phytotoxicity had
been reported (Reinhardt, 1993). Allelopathy is
often described as the chemical reaction between
plants or between plants and microbes, as
described by Weir et al. (2004), phytotoxic
substances exuded by many tree species are

known to retard the growth of associated crop
species (Suresh and Rai, 1987). Allelopathy can
significantly reduce crop seedling establishment
(Weston, 1990). Some biochemical or secondary
metabolites, when applied in laboratory
environments to seed and seedlings, suppress
seed and seedling germination and growth plants
(Callaway and Ridenour, 2004; Weir et al. (2004)
and Blanco, 2007). Weeds have been a persistent
problem for farmers ever since the beginning of
agriculture as weeds cause economic losses for
farmers by reducing crop yields and quality and,
increasing costs of production (Bhuler et al. 1998).
They often cause a total crop failure (Islam and
Molla, 2001). Research is also underway to
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identify, extract and synthesize plant chemicals to
create natural herbicides for suppressing weed
growth that could be used in organic farming
(Duke et al. 2002).Very poor vegetation is seen
under the canopy of Casuarina equisetifolia
plantations compared to the adjoining open area
(Batish and Singh, 1998). In organic agriculture,
farmers struggle to develop effective and
economic weed management practices. Farmers
rank weeds as the number one barrier to organic
production (Walz, 1999).

MATERIALS AND METHODS

Plant materials

The corn (Zea mays) (30 N 11) were obtained
from pioneer company sown by rate 20 kg/ha,
seeds are treated by seed treatment fungicide.

Chemical herbicide

Chemical herbicide Gesaprim 900 WG (900
o/kg Atrazine) produced by Syngenta Company
for maize associated weeds were used at 2.5
kg/ha.

Extraction preparation

Fresh roots were collected from 10 years old
Casuarina equisetifolia from organically certified
farm Center of Development of Ecosystems and
Communities in Khataba area, Cairo-Alexandria
desert road area. By digging around the tree on
distance 1-2 meter approximately and 10-30 cm
depth. The roots were shredded to fine parts by
shredding machine, the fine parts of root were
weight was soaked one liter of distilled water and
stand for two days in the refrigerator, after that the
mixture was filtered to obtain the extraction
without any plant tissue.

Experiment layout

The layout of the experiment was a
randomized complete block design. The seeds
were sown in rows, the distance between seeds
20 cm. the distance between rows was 50 cm in
plots which was 4x2 m for the plot, Sowing date
10/6/2014 and 15/6/2015 harvest day 10/10/2014
and 15/10/2015 in the 1% season and second
season, respectively (120 days). Compost was
applied at 5000 kg/ha during soil preparation.

Chemical and physical properties of the soil.

A chemical and physical property of the soil
was conducted using the methods described by
Jackson (1973) and shown in Table (1).

Data recorded.

At the end of the experiment, the following
data was recorded: weed density (plant/m?), plant
height (cm), number of ear/5 plants, total yield
(kg/ha) and macronutrients (N, P and K %) which
determined according to (cottenie et al. 1982).

Statistical analysis.

The recorded data for each treatment were
subjected individually to the ANOVA test by using
CoStat computer software (Steel and Torrie,
1980).

Table (1): Some characteristics of soils used in
the experiment.

Characteristics | Clay loam Soluble cations
(mg Kg™)

Sand (%) 41.3 Na 25.3

Slit (%) 17.3 Ca” 123.8

Clay (%) 40.9 Mg"" 15.2

pH 7.6 K 24.3
1 Soluble anions

EC (dSm™) 3.1 (mg Kg')

Total N (mgg™’) | 4.44 HCOs 66.8

Total C (mgg™) | 92.3 cl 30

CIN 20.79 SO, 88.7
-1 Organic

P (mg Kg™) 38.9 matter (%) 25.2

RESULTS

Weed density (plant/m2) and Plant height (cm).

All concentration of Casuarina equisetifolia
root extract treatments inhibited the weed
density/m2 as compared to the control and
gesaprim of corn plants. The most effective dose
in the two seasons is 50% of Casuarina
equisetifolia root extract (Table 2). The data
shown in table (2) showed that Casuarina
equisetifolia root extract treatments at a

concentration of 25 and 37% increased
significantly the plant height and gesaprim
decreased significantly the plant height as

compare to the control plant in 1% and second
seasons respectively. Meanwhile, Casuarina
equisetifolia root extract at 50% decreased
significantly the corn height in 1% and second
seasons respectively.

Number of ears/5 plants and Yield (kg/ha).
Casuarina equisetifolia root extract
treatments at a concentration of 25 and 37%
increased significantly the number of ears/5 plants
and the total yield. Meanwhile, the concentration
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Table 2. Effect of Casuarina equisetifolia root extract and Gesaprim in weed density and Plant
height at maturity of corn plants.

Weed density/m2 Plant height (cm)
Treatment 3 " 3
1% season 2" season 1% season 2"% season

Control 102.67% 105.00% 221" 220.76"
Gesaprim 75.33° 78.67° 205.5° 203.54°
Root extract 25% 91.00° 97.33° 238.73° 233.69%
Root extract 37% 75.67° 83.00° 250.25% 242.35%
Root extract 50% 1.3¢ 2.33¢ 188.00° 180.29¢
LSD at 0.05 10.04 10.08 19.17 19.22

*Means followed by different letters in the respective column are significantly different at 5 % probability
level according to LSD test.

Table 3. Effect of Casuarina equisetifolia root extract and Gesaprim in number of ears/5 plants and
total yield of corn plants.

Number of ears/5 plants Yield (kg/ha)
Treatment - - -
1°' season 2" season 1% season 2" season
Control 7.67° 7.00° 8400° 8380.8°
Gesaprim 7.00° 6.29° 8184° 8160°
b

Root extract 25% 9.00 8.25 9012° 8940°
Root extract 37% 10.33% 10.00% 98402 9818.4%
Root extract 50% 5.75¢ 5.33¢ 7824¢ 7809.6°
LSD at 0.05 1.23 1.13 449.06 444,76

*Means followed by different letters in the respective column are significantly different at 5 % probability
level according to LSD test.

Table 4. Effect of Casuarina equisetifolia root extract and gesaprim in nutrient contents of N, P,
and K (mg/kg) of corn plants.

N P K

Treatment 1" season | 2" season 1% season 2" season 1% season 2" season
Control 2.02° 1.98% 0.36° 0.39° 2.96° 3.01°
Gesaprim 1.63° 1.72° 0.29" 0.30" 2.42° 2.51°
Root extract 25% 2.022 1.98% 0.35% 0.36% 2.65° 2.61°
Root extract 37% 1.75° 1.79° 0.30° 0.33° 2.30% 2.38%
Root extract 50% 1.57° 1.61° 0.17° 0.18° 1.41° 1.357
LSD at 0.05 0.0171 0.0175 0.0171 0.0175 0.061 0.063

*Means followed by different letters in the respective column are significantly different at 5 % probability
level according to LSD test.
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of Casuarina equisetifolia root extract at 50%
significantly decreased the number of ears/5
plants and the total yield as compared to the
control and gesaprim treated corn plants in both
seasons Table (3).

Nutrient contents.

The results presented in table (4) showed
that treatment with all concentration of Casuarina
equisetifolia root extract reduced significantly the
nutrient contents of nitrogen, phosphorus and
potassium of corn leaves plants as compared to
the control and gesaprim in both seasons.

DISCUSSION

Our results were in agreement with Batish
and Singh (1998) and Batish et al. (2001) proving
that Casuarina trees employ allelopathy to
eliminate competing plant species. Liu et al.
(2007) found that, Casuarina has a self-inhibitory
effect commonly observed in Casuarina colonies
as many autotoxins are released suppressing root
growth of its own seedlings. By testing the
extracts we found some chemicals like
Kaempferol and Quercetin from flavonoids which
are supposed to be responsible of allelopathic
effect in Casuarina (Jian et al. 2013 and Deng et
al. 1996). In addition, hydroxybenzoic acid, vanillic
acid, benzoic acid from phenols were found which
are active allelochemicals according to Ishikura et
al. (2001). Phenolics, terpenoids were reported as
active allelochemicals in Casuarina trees (Batish
and Singh, 1998 and Buehler, 2010). Casuarina
equisetfolia water root extracts displayed highly
significant  biological suppressing effect on
associated seasonal weed in corn which induced
a significantly increase in growth and total yield
(Duke and Lydon, 1987 and Duke et al. 2002).

Casuarina root extract modify the growth,
morphological and yield contributing
characteristics of plants that lead to better yield
and quality of seeds (Malik et al. 1986b and Setia
et al. 1989).

CONCLUSION

Casuarina equisetfolia water root extracts
displayed highly significant biological suppressing
effect on associated seasonal weed in corn which
induced a significantly increase in growth and total
yield. Casuarina equisetfolia water root extracts
could be used as a natural herbicide with low cost,
easily of availability and low toxicity for maize
plants.
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