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Abstract: The study was carried out in the Faculty of Agriculture- University of Misan, to investigate the ability of the Conocarpus lancifalius
exiract to control some fungi and insects. Experiments were carried out in the laboratory (using the ethyl alcohol extractin concentrations 0.5, 1
and 1.5%) and the plastic house(using the butanol extract in the concentrations 1.5, 3 and 4.5%) to determine the ability of the extract (o inhibit
the growth of the fungi Fusanum oxysporum, Fusarium solani, Rhizoctonia solani, and laboratory study (using the butanol extract in the
concentrations 1.5, 3 and 4.5%) to determine the efficiency of the extract to control the insects Myzus persicae and Aphis neri. The effect of the
conocarpus extract was high significant with 1.5% concentration on the three fungi in the laboratory. The results of the plastic house indicated
that the effect of the extract was relatively betler when used on eggplant. Fusarium oxysgorum was unable to infect both eggplant and tomate
when the extract was used In the three concentrations after 10 days of addition of fungi. Rhizoctonia solani was unabla to infeet both eggplant
and tomato when the extract was used in the three concentrations when the fungi were added with extract together. The results showed that
the extract of conocarpus was highly significant effect on the insects M. persicae and A. nerii, where the percentage of killing was increased
with the increasing of concentrations, they were of T8% and 79% for the concentration (4.5%) on M. persicae for tomato and eggplant

respectively, and about 99% to the concentration (4.5%) after 4 days on A. nerl.
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In spite of the effectiveness of chemical pesticides in the
control of agricultural pests, there are many problems
associated with their use, including the impact on the
compaonents of the environment in general, so many of the
researches and sludies focused on the use of safe
alternatives to the environment, including plant extracts, and
there are many plants that contain matenals Effective and
toxic substances have clear effects on agricultural pests
including insects, mites, fungi and others.

Studies have shown that the environmental conditions in
Iraq are suitable for the cultivation of the conocarpus, Abid-
Ali (2013) noted the ability of conocarpus plant to grow in the
different lragi soil. When studying the resistance of
Conocar,c::us lancifolius plants to four levels of salinity and
three levels of water abundance. Mehwish Naseer et al
(2017 studied the response of Conocarpus lancifalius to the
process of photosynthesis under saline stress, Plant gave a
good growth in the salinity level up to 300 millimose areas
and some plant extracts showed harmful or anti-feeding
effects as well as varying mortality rates on the red flour
beetle Tribolium castaneum (Abu Kalish et al 2018). lbrahim
(2008) found that the extracts of some plants had a repellent
effect of the potato tuber moth Phthorimaea operculelia.
Some exlracts, vegetable oils and inert powders showed
high efficacy as repellents for cowpea beetle Callasobruchus
maculates (Ibrahim et al 2009), while Eilan (2014) explained

that clove powder was highly effective in killing the same
insect. Gamal (2008) reported that plant extracts of sweet
almond, chamomile, sesame and black pepper killed all
larval stages of the Tribolium confusum, Ghani (2014) noted
thal the exiract of cesaban had a strong effect in the
destruction of the larvae of the capillary beetle (Khabra)
Tegoderma granarium. The effect of some essential oils of
mustard, camphor and peppermint on the vitality of the
nymphs of Ephedia kuehniella (Alalan et al 2017), the results
showed that the ethanolic extract of the flower blossoms of
the carnation plant had an effect on the adults of the Tribolium
castaneum. The lichen Ebernia prunastri extract showed a
significant inhibitory effect in the growth of fungal filaments
and spores production of Fusarium oxysporum and F. solani
(Ali et al 2017). It was found that extracts from orange peel,
lemon, basil and neem plant, either separately or mixed with
each other, inhibited the growth of some fungi in the
laboratory (Kashkiri et al 2006). In a laboratory study, Jassim
(2017) pointed to the high effectiveness of the conocarpus
extract in inhibiting the growth of Alternaria aiternata, which
causes the spots on the date palm leaves, the extract
recorded the highest percentage in reducing the severity of
the disease.

MATERIAL AND METHODS
Preparation of the extract: Leaves of conocarpus were
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collected from the gardens of the Faculty of Agriculture,
Universily of Misan, were used after washing and drying.
They weighed 100 g and placed in an electric mixer, with the
addition of 500 ml of ethyl afcohol (96%) then mixing and
crushing for 10 minutes, filiration was done in a glass flask
through a piece of gauze wrapped in glass funnel. Drain the
extract by placing it in a 1000 ml glass beaker on the heater
mantle at45-50°C for 24 hours.

Preparation of the cultivation medium: A synthetic agar
media (PDA) was used to prepare the medium for fungi
cultivation, by dissalving 40 grams of the medium in one liter
of water and mixed, then distributed in glass flasks (250 ml)
well closed and placed in the autoclave with temperature at
121°C and pressure 15 pounds / inch® for 20 minutes.
Preparation of concentrations of the extract: Three
concentrates of the conocarpus extract were prepared (0.5, 1
and 1.5%), by adding the extract to the flasks containing PDA
(250 ml) after cocling and then distributed in 9 cm diameter
Petri dishes, The fungicide Revus Top 500 SC
(Difenconazole 250mg L + Mandipropamid 250mg L") was
used with concentration 1ml L by adding it to the FDA In the
same way (for comparison}).

Cultivation of fungi: The experiment carried out with three
species of fungi, Fusarium oxysporum and Fusarium solani
(obtained from the Faculty of Agriculture University of
Basrah) and Rhizoctonia soiani (isolated from the eggplantin
the laboratories of the Faculty of Agriculture University of
Misan). Parts of these fungi of a 2-week-old with a diameter of
0.5 cm taking with crock borer and placed on the PDA
medium in the dishes prepared in the previous step with three
replicates for each fungus and each concentration. Three
dishes culturad with fungi were left without adding the extract
{control).

E-Fungal growth account: The growth of fungi were
measured in the dishes after 24 hours of treatment by
measuring the diameter of the colony in centimeters, and
continued recording of all treatments daily until the growth
rate in the control treatment reach ta 9 cm for each fungus
mentioned in the previous paragraph.

Treatments: Treatments were included are givenin Table:

G- Inhibition Rate: The percentage of inhibition was
calculated based on the Abott equation (Awad Sha'ban and
Nizar Mustafa 1993).

Percentage of inhibition = (Radiation growth rate in
control - Radiation growth rate of treatment)/ Radiation
growth ratein control x 100
Effect of conocarpus extract on fungiin plastic house
Cultivation plants: Tomato and eggplants obtained from the
nursery of the Directorate of Agriculture-Misan (about 30
days old) placed in plastic pots capacity of 1 kg filled with soil
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added to the peat mouse by 10% , the soil was sterilized by
the autoclave at a temperature of 121°C and pressure of 15
pounds inches™ for 25 minutes,

Preparation of the extract: The extract was prepared with
the same method as described in (1-A) above but the solvent
used was n-Butanol 99.5% instead of ethyl alcohal.

Fungi used: The same fungi used in the laboratory
experiment: Fusarium oxysporum, Fusarium solani and
Rhizoctonia solani (illustrated in 1-D above) were used in this
experiment.

Treatments included the use of three concentrations of the
extract (1.5, 3 and 4.5%), added to the ground soll in two
methods, first was the addition of extract after ten days of the
addition of fungi to the soil, and second was the addition of
extract with the addition of fungi to the sail (in the same time)
and by three replicates per treatment (three pots). The
treatments are given in Table 1.

Second method: Same treatments (T1-18) were included
with the addition of fungi and extract together (in the same
time). The control treatments were the same as those
specified inthe first method.

Observation: The plants were left for 30 days after the
treatment. Observations were recorded, the number of dead
plants was calculated for each treatment and samples were
taken to the laboratory for isolating fungi in the laboratory to
confirm the fungal infection.

Effect of the conocarpus extract on some insects in the
laboratory

Effect of the extract on Myzus persicae (Sulzer 1776)-
Preparation of the extract: The extract was prepared in the
same method as mentioned in (1-A above) and used with
three concentrations of 1.5, 3 and 4.5%. Tomatoes and
eggplant leaves were dipping in Petri dish containing 20 mi of
extract for each concentration. The leaves of tomate and
eggplants planted in the plastic house were selected and
placed in Petri dishes containing medical gauze plus 10 ml of
sterile water after being immersed in the concentrations
mentioned, with a wet piece of medical cotton on the end of
leave vine. M. persicae insects collected from canola plants
planted in the field of the Faculty of Agriculture, by 10 insects
per dish, three replicates per treatment and left three
replicates of each of the tomatoes and eggplant without
extract and put the same number of insects for
caomparison({control). The mnumber of live insects was
recorded afler 24, 48 and 72 hours after treatment. The
percentage of killing was calculated based on the
Henderson-Tilton equation (Henderson and Tilton 1955).
Effect of the extract on Aphis nerii (Boyer de
Franscolombe 1841)

A-Preparation of the extract: This was as in above
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experiment. The terminal buds of the cleander plants were
cutting, placed in glass bottles containing sterile water and
placed on each plant 25 insegts of Aphis nerii, the plants
sprayed with a small sprayer containing 100 ml of extract in
the three concentrations diluted with distilled water by three
replicates per concentration. Three plants containing the
same number of insects were left for comparison (contral).
The number of live insects was recorded after 24, 48, 72 and
96 hours, and the percentage of killing was calculated based
on the Henderson-Tilton equation (Henderson and Tiltan
1855).

Statistical analysis: The results were analyzed according to
the complete randomized design (CRD) for all of the above
experiments and the rates were compared based on the least
significant difference (LSD) (Al-Rawi,, Khasha Mahmoud and
Abdul Aziz Mohammed Khalaf 2000).

RESULTS AND DISCUSSION
Effect of conocarpus extract on fungi in vitro: The
Fusarium oxysporum, Fusarium solani, and Rhizoctonia
solani have diifernt period to complete the growth, where it
was G days for Fusarium oxysporum, 12 days for Fusarium
solani, and 15 days for Rhizoctonia solani (Table 1). The
effect of fungicide indicate that thres fungi, Fusarium solani
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was able to grow a small area after the second day of
treatment (0.17 cm), the growth diameter was 2 cm after 12
days of treatment, while there was a slight growth of
Fusarium exysporum (0.3 cm) from the fourth day until the
seventh day after the treatment. The fungicide inhibited the
growth of the Rhizoctonia solani until 1 1days after the
treatment, it grown with a small area of diameter (0.5 cm)
until today (15) after treatment. The conocarpus extract
(1.5%) inhibit the growth of the three fungi, the growth
diameter was 3.17 cm of Fusarium oxysportm, 3 cm of
Fusarium solani and 2 em of Rhizoctonia solani. The effect of
canocarpus extract was highly significant at 1.5%
concentration on the three fungi,

The exiract of the conocarpus had a significant effect on
inhibiting the growth of fungi in the laboratory. The
percentage of inhibition were 77.7, 66.6 and 64.7 for
Rhizoctonia sofani, Fusarium solani, and Fusarium
oxysporum respectively when the growth of the control
treatment reach to the edge of the dish (Table 1). Saad
Togeer et al (2014) abserved that the methanal extract of the
Conocarpus lancifolios was effective against four species of
bacteria and the yeasts Saccharomyces cerevisae . The
water extract of Conocarpus lancifolius showed an effect on
Meloidogyne incagnita on eggplant (Hussain etal 2016). The

Table 1. Effect of conocarpus leave extract on the growth of fungi Fusarium oxysperum (FO), Fusarium solani (FS) and

Rhizoctonia solani (RS)in the laboratory

Treatments**

Growth diameter (centimeter) in PDA efter the period/days”®

1™ 2 3 4 5
FQ F8 R% FO FS RS FO Fs RE FO Fs RS FO FS RS
T1(0.5%) 183 083 07 27 23 43 43 283 27 &3 383 35 863 483 47
T2 (1%) 1.5 1.3 05 217 208 217 27 283 2 37 27 23 383 23 3.3
T3 (1.5%) 117 05 03 2 1.5 183 25 183 1.83 3 25 2197 317 27 2
T4 (The fungicide) 00 00 00 00 047 00 00 017 00 03 05 00 03 0B3 00
T5 (Control) 3 05 07 47 1.83 2 583 23 25 7 33 33 85 43 447
LSD 033 078 04 D4 118 058 081 1,13 067 008 115 0.8 085 1.43 14
Treatments Growth diameter (centimeler) in PDA after the period/days®
& 7 9 1 12 15
FO FS RS Fs RS F8 RS FS RS FS Rs Fs RS RS
T1(0.5%) 747 5.5 6.3 6.5 6.83 7 6.83 7.3 Tr 8.5 8.17 g B85 B83
T2 {1%) 4.7 417 4.3 483 43 55 483 57 517 7.83 6.3 8.83 T &8
T3 {1.5%) 317 283 2 3 2 3 2 317 2 3.3 2 3 2 2
T4 (The fungicide) 0.3 1 0.0 1 0.0 1.3 0.0 1.5 0.0 2 0.5 2 0.5 0.5
T5 (Control) 9 5.3 4.7 6.3 & 6.83 6 T3 AT B.5 T g 83 ]
LSO 0.74 14 068 138 176 08 175 0.93 14 0.78 08 062 047 023

T1,T2 and T3 are the concentrations of conocarpus exiract, T4 was the fungicide Rewus Tap S00SC and T5 was the control (without any addition)
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effectiveness of plant sxtract may be due to the fact that it
contains effective substances against microorganisms.
Using thin layer chromatcg;aphy (TLC), large numbers of
alkaloids, phenols and serblonin were separated from
Conocarpus lancifolius {Touqeer et al 2015). Studies
conducted by Malik Saadullah et al (2014) showed the
presence of clocosides, tannins, terbenoids and sapones,

Effect of conocarpus extract on fungi in plastic house:
The three fungi were unable to infect the aggplant plant
when treated with the extract of the conacarpus (10 days
after the addition of fungi) in the three concentrations, except
one case of Infection at the concentration of 1.5% to
Rhizoctonia solani, and there was n¢ infection with the
fungicide for all treatments (Table 2). On the tomato plants,
there was one infection with Fusarium solani at 1.5%, two
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infection with Rhizoctonia solani at 3%, two infection with
Fusarium sofani and two infection with Rhizoctonia solani
with 4.5 %, So that the effect of the extract is relatively better
when its use on eggplant. Fusarium oxysporum was unable
toinfect both egaplant and tomato when the extract was used
in the three concentrations. When the extract was adding
together with the addition of fungi to the pots (Table 4), one
eggplant plant was infected with concentrations of 3 and
4.5%, for Fusarium oxysporum and F. solani. On lomato
plants, there was one infected plant at 1.5% concentration
and two infected plants at 3% with £ oxysporum, tow infected
plants with concentration of 3% and 4.5% with F. solani,
Rhizoctonia solani was unable to infect both egaplant and
tomato when the extract was used in the three
concentrations. There was also no infection on the eggplant

Table 2. The percentage of inhibition of the conocarpus exlract on the growth of Fusarium oxysporum (FO), Fusarium solani

(FS) and Rhizoctonia solani (RS ) in the laboratory.

Trealments

The percentage (%) of inhibition on PDA after the period/ days

1* 2 3 4 5
FO F8 RS FO FS RS FD F&§ RS FO FS RS FoO FS RS
T1(0.5%) 39 - 0 425 - - 26.24 B 2428 - - 25.88 6.97 -
T2 (1%} 50 - 285 538 - - 53.68 - 20 547 1818 30.3 54.94 30.23 20.86
T3(1.5%) 81 0 571 574 1803 85 57.11 2043 268 5714 2424 3424 827 41.86 52.03
T4 (The fungicide) 100 100 100 100 907 100 100 926 100 957 84.84 100 96.47 B0.6B9 100
Treatmants The percentage (%) of inhibition an PDA after the period/ days
g8 4 8 9 1" 12 15
FO FS RS FS RS FS R3S Fs RS F5 RS Fs RS RS
T1 (0.5%) 203 : - = 3 = - : - o - - - 16
T2 (1%) 477 21.32 B.5 233 283 1947 195 219 2789 788 1818 1.88 156 11.1
T3{1.5%) B84.7 466 574 5238 666 56.07 866 5657 721 6117 7402 666 759 777
T4 (The fungicide) 986 81.13 100 8412 100 80.96 100 7945 100 7847 8935 777 9397 944
Table 3. Effect of adding the conocarpus extract after 10 days of Fusarium oxysporum (FO), Fusarium solani (FS) and

Rhizoctonia solani (RS) were added on tomato and eggplant plants in the plastic house

Treatments Egq plants Tomato
1.5 (%) 3 (%) 4.5 (%) Fungicide {1 ml") 1.5 (%) 3 (%) 4.5 (%) Fungicide {1 mI")

Infected Healthy Infected Healthy Infectad Healthy Infected Healthy Infected Healthy Infected Healthy Infected Healthy Infacted Healthy
FO o 3 0 3 0 3 ] 3 i} 3 [} 3 0 3 [y 3
Fs 4 3 0 3 Q K| 0 3 1 2 8] 3 2 1 1 2
RS 1 2 0 3 ] 3 0 3 0 3 2 1 2 1 [ 3
Total 1 8 0 9 o ] 0 9 1 B 2 7 kS 5 1 8
Total 1infecled plant and 26 healthy plants 1 7 infected plant and 20 heaithy plants ' 1
Percentage 4 ] 25 "

of infection




208

plants when using the fungicide at 1 mi I concentration while
one tomato plant was infected, When calculating the total
number of infected plants in bpth cases, the infection rate
was 4% on the eggplant plants when using the extract after
10 days of addition of fungi, and 15% when fungi and extract
added together, while the rate of infection was 26% on tomatc
plants for the twe methods, so the extract has provided
protection for eggplant plants by 6% and 85% for both

Ismail tbrahim Alyaseri, Fatimeh Qassem Hamdan, Ghasan Mahdi Dagher and Noreen Abdulzahra Hasan

methods and protection of 74% of tomato plants in both
methods.

Thus the eradicate method was better with eggplant
plants compared with the protective method, while there is no
difference between the two methods on tomato plants, the
extract was effective on F oxysporum in eradicate method
compared with other two fungi, and the protective method
benefited with the R. solani compared With the other two

Table 4. Effect of adding the conocarpus extract after Fusarium oxysporum (FO), Fusanium solani (FS) and Rhizocionia solani
(RS)were added on tomato and eggplant plantsin the plastic house

Trealmenls Egg plants Tomato
1.5 (%) 3 (%) 4.5 (%) Fungicide (1 ml") 1.5 (%) 3(%) 4.5 (%) Fungicide (1 mr’)

Infected Heallhy Infected Healthy Infectad Healthy Infected Healthy Infectad Heaithy Infected Healthy Infected Healthy Infected Healthy
Fo 0 3 1 2 1 2 0 3 1 2 2 1 0 3 ] 3
FS 0 3 1 2 1 2 0 3 0 3 2 1 2 1 1 2
RS 0 3 4] 3 0 3 0 3 0 2 0 3 o 3 o 3
Total 0 9 2 7 2 7 0 L) 1 8 4 5 2 7 1 8
Total 4 infected plant and 23 healthy planis 0 T infected plant and 20 healthy plants 1
Percentage 15 0 26 iRl
of infection

Table 5. Effect of conoearpus extract and killing ratio according to the Henderson-Tilton equation - on Myzus persicae (Sulzer

1778) in the laboratory on tomato and eggplant

Treatments

"Number of live insects and percentage of killing and duration after treatmant days’

One day Two days Three days
Tomata Egg plant Tomato Egg plant Tomato Egg plant
Number Kiled Number Killed Number Killed Number Killed MNumber Killed Number Killad
(%) (%) {%) (%) (%) (%)
T1(1.5%) 4.3 19 8.7 0.0 33 23 33 30 1.6 65 1.3 19
T2 (3%) 4 25 4.7 18 2.3 47 33 3 4.6 0.0 0.6 62
T3 (4.5%) 27 81 23 B0 1 17 1 79 1 78 2.6" -
Control 5.3 57 4.3 4.7 48 1.6
LsSD 1.3 3.43 0.94 26 7.87 287

“The increase in the number may be due o breeding of the insects

Table 6. Effect of Conocarpus extract and killing ratio according to the Henderson-Tilton equation - on Aphis nerii (Boyer de

Franscolombe1841}in the laboratory

Treatments Mertality of A nerri days after treatment
One day Two days Three days Four days

Number Killed (%) Number Killed (%) Number Killed (%) Number Killed (%)
T1{1.5%) 29.F = 3ty 16 42,7 - 50 -
T2 (3%) 18.3 22 4.7 61 13.3 68 8.7 50
T3 (4.5%) - 84 3 92 0.7 98 0.3 99
Control 247 ar7 39.7 T’
LsD 134 15.5 24.8 16.98

*The increase in the number may be due lo breeding of the insects
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fungi. The allelopathic effect of the leaves of Conocarpus
lancifolius on some plants (corn and beans) and some soil
fungi was observed by Aisha Al-Shatti et al (2014) and
concluded thal the exiract inhibits germination, root length,
root and ratoon growth, chlorophyll content, photosynthesis
and nutrients of the crops mentioned.

Effect of the extract of conocarpus on some insects in
the laboratory: Myzus persicae (Sulzer 1776): There was
no effect of the high concentration of extract on M. persicae
for tomato and eggplant plants after 3 days of treatment. The
extract of the conocarpus plant showed the after the first day
at 4.5% concentration. The effect was significant on this
insect after two days of treatment at 4.5% on the tomate and
eggplant. The highest moortality was an the eggplant plant
after two days of treatment was 79%, on tomato plants, and
78% after three days. There has been an increase in the
number of insects after this period may be due to the
breeding of the insect and degradation of active molecules
gradually.

Aphis nerii (Boyer de Franscolombe 1841): There was
significant effect of the conocarpus extract on Aphis nerii e
after one day of treatment at concentration of 3and 4.5%, but
there is a r superiority of the concentration of 4.5% in the
killing of insect reached a maximum of 4 days after the
treatment. The mortality rate was 99% after four days of the
concentration of 4.5%, so the effect of the extract is higher on
A. nerii compared to the M. persicas. Osman (2016)
observed that conocarpus lancifolius extract was not
effective on the mealy bug in cotton (Phenacoccus
solenopsis).

CONCLUSIONS

The extract of conocarpus leaves in inhibit the growth of
Fusarium oxysporum, Fusarium solani and Rhizoctonia
solani at oncentration of 1.5% in the laboratory and 4.5%
concentration in the plastic house. The extract of the
conocarpus leaves can be used in the eradicate method
against Fusarium oxysporum to protect the tomato and
eggplant plants with high efficiency in greenhouse. The
extract can also be used in a protective method to control the
Rhizoctonia solani on the tomato and eggplant plants with
high efficiency. The extract of the conacarpus were effactive
against M. persicae on the tomato and eggplant plant and A.
neriiin the laboratory with high efficiency.
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