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Abstract
The research was conducted to study the effect of orange peel powder Citrus Sinensis L.in seed
germination and growth of three types of ornamental plants white flower of thinking. Viola tricolor
maxima, Petunia Petonia hibrida, The balsam Impatiens holstii , The results showed that adding
orange peel powder at a ratio of 10 and 20 gm/kg soil caused a significant increase in seed
germination and seedling growth for the three types of ornamental plants compared to the control
plants (without addition), and the highest percentage of increase in seedling germination was
recorded when adding 20 gm/kg soil in the three species of ornamental plants, the highest increase
in root and vegetative length was recorded at the same addition, while the results showed a
difference in the response of the three types, where balsam and petunia showed distinction over
the third type, which is the white flower of thinking.The research also included preliminary
qualitative disclosures about some active compounds in orange peels, which are flavonoids,
glycosides, tannins, which are secondary metabolites that are chemical compounds with
antagonistic activity. The results showed the presence of these compounds in orange peel powder.
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Introduction
Since ancient times, man has been interested in ornamental plants in general and flowers in
particular, and this interest has increased with the development of civilization People tended to
establish gardens with their plants during the different seasons of the year for the purposes of
beautification and landscaping in gardens ,parks, streets, squares, squares and indoors ,
Rasul(1984) one of these plants is the white thinking flower (Pansa).or the triple flower, Viola
tricolor maxima ,It is from the violet family and is three-petaled and multicolored. It is one of the
most common ornamental plants in public gardens. It is considered one of the winter annuals, and
the petunia Petonia hibrida. plant.It is an aromatic winter annual plant of the family Solanaceae,
and the third type is the balsam flower of the family Blsaminaceae, The seeds of these plants are
planted in late summer and early autumn and bloom in late winter and spring. These plants are
considered to be widely cultivated in parks, public and home gardens, near trees, shrubs, citrus
fruits, especially oranges, and citrus trees, including oranges, have allopathic effects on other plant
species and their effect may return Allelopathic to containing organic acids, amino acids and
pectin, which were diagnosed as allelopathic compounds. Al-Taie, (1995 .) orange plant of the
family Rutaceae Alkatb, (1988 .)Orange peels contain many compounds, especially flavonoids,
vitamin C, essential oils, carotenoids, pectin and a number of acids. Chevalier (2010),It also
contains turbines Sahoo etal (2015),

© ICAS 2022 6328



Ann. For. Res. 65(1): 6328-6332, 2022 ANNALS OF FOREST RESEARCH
ISSN: 18448135, 20652445 DOI: 10.5281/zenodo.7410182

Many researches stated that these compounds found in most plants, especially in oranges, are
allopathic (phenolic) compounds and are found in different parts, including fruits ,Rise,(1984)
,These compounds may be harmful or beneficial to the growth of the plant receiving them or
treating them when liberated. This phenomenon is called allelopathic, which has become one of
the scientific phenomena at the present time and has been observed in many plants that have the
ability to produce chemical compounds and put them to the environment in several ways, including
washing, volatilization and secretions Roots and the decomposition of plant residues in the soil by
living organisms and due to the large number of ornamental plants cultivation in public and home
gardens,

The research was conducted to find out the allelopathic effect of orange peel powder on the
germination and growth of ornamental plants, which are the white thinking flower, petunia and
balsam, as well as investigating the reasons that showed the allelopathic effects through the
detection of some effective allelopathic compounds found in orange peels.

Materials and methods of work

The research included conducting an experiment in a greenhouse for the winter season 2021-2022
to find out the effect of crushing orange peels on the germination and growth of some ornamental
plants, which are white thinking flower, petunia and balsam, where 10 gm and 20 gm/kg soil of
orange peel powder were incubated for two weeks in a mixed soil that was not previously
cultivated. Then it was placed in plastic pots with a capacity of 2 kg, and the seeds of the three
ornamental plants used in the study were planted in it, at a rate of 10 seeds in each pot.

Detection of some effective compounds in orange peels

1-Detection of flavones: Detection according to the method Jaffer efal(1983 )if 1 gm of the dry
plant part powder was soaked in orange peels in 10 ml of ethyl alcohol 95%, filtered after 6
hours and counting Solution A. Add 10 ml of 50% ethyl alcohol to 10 ml of 50% potassium
hydroxide solution. The solution B was counted, equal amounts of the two solutions were mixed,
A and the test was counted as positive when yellow appears

2-Detection of glycosides: 1 ml of aqueous extract of orange peel was boiled at a concentration
of 5% by weight: volume with 5 ml of Benedict's reagent until appearancered-brown precipitate
(rust color)Henrickson eta(11997)

3-Detection of tannins: followed the method of Dali and Al-Hakim (1987), by boiling 5 g of
powder of orange peels with 50 ml of distilled water, filter the mixture and leave to cool and add
to some drops of it from solution of lead acetate (CH3COO)2pb solution at a concentration of
1%, Infer the positivity of detection when a white, gelatinous precipitate appears.

Lesson features

1-The percentage of germination after 20 days of sowing

2- Plant height cm The length of three plants was measured in each replicate for periods of
10,8,6,4,2 weeks after germination,

3- After the end of the experiment period, the plants were uprooted and the vegetative part was
separated from the root and measured The length of each part was then dried in an electric oven at
70 °C for 72 hours and their weights were recorded Ibrahim&Saeed(2008). The experiment was
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carried out according to a complete random design (CRD) and statistical analysis of the data was
carried out according to the (SAS) program. Duncan's test was used to distinguish between
averages (Steel & Torrie, 1980).

Results and discussion

The results in the table below, which include the study of the percentage of germination, the length
of shoot and root system, and their dry weight for three types of ornamental plants, namely, white
thinking flower, petunia and balsam, indicate a significant increase in the percentage of
germination of seeds of the three ornamental plants when adding 20 g/kg soil of orange peel
powder compared to control plants. (Without addition) As for the growth of plants, the results
indicate an increase in the length of the vegetative and root system of the studied plants, as the
highest length of the root system of petunia plants reached 7.7 cm when 20 g/kg was added, and
the highest length of the vegetative total of the balsam plant was 6.8 cm at the same addition and
in White Thinking flower plant 5.5 cm when added 20 g / kg soil of orange peel powder . As for
the length of the root system, the highest length reached 6.4, 6.1 and 5.4 in petunia, balsam and
white thinking flower, respectively, when 20 g / kg soil was added. An increase in the dry balance
of the vegetative and root of the studied plants was recorded, where the highest dry weight of the
vegetative group was recorded in petunia plant 0.56 g when added 20 g / kg compared to the two
types of balsam and white thinking flower. The highest dry weight of the root was 0.41 g in petunia
and balsam plants when added 20 g / kg soil. Thus, we can conclude that the seeds of the petunia
plant are more responsive to the effect of orange peel powder than the seeds Balsam plant and
white thinking flower.

Table of the effect of orange peel powder on seed germination and seedling growth of three
types of ornamental plants

Types Percentage | Percentage | the length | the length | the dry | the dry

Addition For of the | of the root | weight of | weight of

germination | vegetative | is cm the the root g
part is cm, vegetative
partis g
white thinking | Compare 70c 4.16¢ 4.0c 0.11c 0.09a
flower Viola 10 80a 6.0a 5.7a 0.50a 0.08a
tricolor 20 80a 5.5b 5.4b 0.44b 0.07a
maxima
Petunia Compare 90b 6.4b 4.3b 0.06¢ 0.09¢
Petonia 10 90b 6.2b 4.3b 0.20b 0.15b
hibrida 20 95a 7.7a 6.4a 0.56a 0.41a
The balsam Compare 95a 2.2¢ 3.2¢c 0.02b 0.05¢
Impatiens 10 90b 4.1b 4.0b 0.01c 0.11b
holstii 20 90b 6.8a 6.1a 0.40a 0.41a
6330
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*Similar letters mean that there are no significant differences between the averages according to
Duncan's test
The peels of orange fruits contain many compounds, including flavonoids, carotene, vitamin C
and citric acid ,They are water-soluble chemical compounds that are released into the soil by
volatilization or washing Chevalier (2010 ).Where these compounds can be relesed to the soil to
accumulate in it and its effect appears on the plants grown in those soils to show an allelopathic
effect (stimulating or inhibiting) Rise (1984). In this study, the results indicated a significant
increase in the studied features(germination percentage, length of vegetative and root groups, and
their dry weight) with adding 10 and 20 g/kg soil of orange peel powder because the peels contain
allopathic compounds with a stimulating effect. The results of the research agree with the study of
Al-Rawi and Yaqoub, (2012) Where the study showed the effect of water washes for rice seeds to
a significant increase in the growth of zinnia and cosmos plants when treated with washes at a
concentration of 9%. The variation in the plants’ response to the addition rate is due to the variation
of plant species as well as the sensitivity of the plant part, as some allelopathic compounds may
affect the growth of the vegetative part without affecting the growth of the root system., Saeed
(1999). The results of the research also agree with the study of Al-Qaisi et al. 2015 where the
results showed that orange peel extract with concentrations 10 and 20% caused a significant
increase in seed germination and some growth characteristics in barley plant, that the chemical
compounds and acids present in Orange peels overcome free radicals and form a protective barrier
with other antioxidants and antioxidants (OH- ,0+,H202,0NNO,ROQO), Where it attacks the
important cellular components and works on the oxidation of fats, chlorophyll, proteins and cell
membranes, which causes aging and death of the plant Moller,(2012). Exposing the plant to
inappropriate conditions such as heat, cold, lighting, radiation and others is one of the factors of
environmental stress that affect the physiological activities of the plant. Therefore, antioxidants
intervene to protect plant tissues from oxidative processes resulting from Ros ,Saqr,( 2006). The
orange peels contributed to improving some growth characteristics of the studied ornamental
plants and increased some growth indicators through their effect on protecting the plant from
oxidative factors and harmful effects on the plant ,The increase in the percentage of germination,
as well as some growth characteristics of the studied plants, may be attributed to the compounds
present in the peels of orange fruits, which have a high stimulating capacity. This was confirmed
by the detection of secondary metabolic compounds in the peels of orange fruits, which are tannins,
glycosides and flavones, also agree with the study of Goli and McKee 2019 study on the diagnosis
of some phenolic acids, tannins, alkaloids, glycosides, flavonoids, saponins, carotenoids and
vitamin C, which are chemically active secondary metabolites.
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