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Abstract: The growing responses of Portulaca oleracea L. to nitrogen fertilizer stress caused by different concentration of 
urea applications were studied. The study was to determine not only the most appropriate nitrogen form but also the effect of 
these forms on growth, yield, element content and nitrate accumulation of cultivated purslane (Portulaca oleracea L.) when the 
usual N dose was applied. For this purpose, 20 seeds of mentioned species were placed on plastic pots in each replicate and 
irrigated with (control), N1, N2, and N3 of urea fertilizer. The results indicated that urea effects were significant (P < 0.05) for 
seed germination and plant height and number of leaves. The greater amount of fertilizer application reduced the plant height 
and number of leaves that means P oleracea L. is very sensitive to urea as salt causing salinity. Considering the nitrate 
accumulation in leafy vegetables is harmful for human health, therefore, the usual dose of ammonium sulfate is firstly 
suggested that it should be applied to not only have better yield and agronomic traits but also produce healthy crops for human 
nutrition in cultivated purslane. However, when the highest yield was taken into consideration, ammonium nitrate was also 
suggested as a fertilizer for purslane. 

Keywords: Salinity Stress, Urea, Portulaca oleracea L 

 

1. Introduction 

Portulaca oleracea L. is a warm-climate, herbaceous 
succulent annual plant with a cosmopolitan distribution 
belonging to the Portulacaceae family. It is commonly known 
as purslane (USA and Australia), pigweed (England), 
pourpier (France), rigla (Sudan), and Ma-Chi-Xian (China) 
[1]. It is distributed widely in the tropical and subtropical 
areas of the world including many parts of the United States 
and is eaten extensively as a potherb and is added to soups 
and salads around the Mediterranean and tropical Asian 
countries [2]. Portulaca oleracea also provides a source of 
nutritional benefits owing to its rich omega-3 fatty acids and 
antioxidant properties [3]. Portulaca oleracea has been used 
as a folk medicine in many countries, acting as a febrifuge, 
antiseptic, vermifuge, and so forth [4]. It exhibits a wide 
range of harmacological effects, including antibacterial [5], 
anti ulcerogenic [6], anti-inflammatory [7], antioxidant [8], 
and wound-healing [9] properties. It is listed by the World 
Health Organization as one of the most used medicinal 

plants, and it has been given the term “Global Panacea” [10]. 
The Chinese folklore described it as “vegetable for long life” 
and it has been used for thousands of years in traditional 
Chinese Medicine [11, 12]. Nitrogen is an essential mineral 
fertilizer for plant growth and development and is the world’s 
largest agricultural chemical. Nitrogen forms are widely used 
in vegetable production in Turkey and other countries [13, 
14]. It has important role as a basic element of protein, 
nucleic acids, chlorophyll and growth hormones [15] and is 
essential in periods of rapid growth. However, farmers have 
increased application of N fertilizers to their land year by 
without considering the response of different species to N 
rate and forms. A major drawback of fertilizer use, 
particularly in the case of N is excessive use beyond the 
crop’s needs leads to negative implications for the 
environment, especially groundwater pollution and its 
associated health hazards [16]. Adequate supply of nitrogen 
(N) can promote plant growth and increase crop production, 
but under excessive application of nitrogen fertilizer, 
especially, vegetables can accumulate high levels of nitrate 
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and, upon being consumed by living beings, pose serious 
health hazards. 

1.1. Botanical Description 

P. oleracea is a succulent annual herb. Stems sometimes 
flushed red or purple, not articulated, prostrate or decumbent, 
less often erect, diffuse, much branched; leaf axils with a few 
inconspicuous stiff bristles. The leaves are alternate or 
occasionally subopposite, petiole short, leaf blade flat, 
obovate, 10-30 × 5-15 mm, base cuneate, apex obtuse, 
rounded, and truncated. The flowers are in clusters of 3-5, 
0.4-0.5 cm in diameter, surrounded by involucre of 2-6 
bracts. Sepals are green, helmeted, ca. 4 mm, apex acute, and 
keeled. Petals 5, yellow, obovate, 3-5 mm, slightly connate at 
base, apex retuse. Stamens 7-12, ca. 12 mm; anthers are 
yellow. Ovary is glabrous. Stigma is 4-6-lobed. Capsule 
ovoid, ca. 5 mm. Seeds glossy black when mature, never 
iridescent, obliquely globose-reniform, 0.6-1.2 mm; testa 
cells stellate, usually with central peg like tubercle, 
sometimes without and then surface granular. Seed 
production of these plants is very high (one plant can 
introduce up to 10,000 seeds to the environment. It has a 
slightly sour and salty taste. The stems, leaves and flower 
buds are all edible [17]. 

1.2. Health Values 

Beta-carotene: medium; vitamin E: low; riboflavin: low; 
folic acid: low; ascorbic acid: medium; calcium: low; iron: 
high; protein: 1.3%. Edible portions contain coumarins, 
flavonoids, and oxalic acid (ca.1%). Purslane contains 
omega-3 fatty acids that are available to the human diet 
mainly through animal sources such as fish; it may have a 
protective effect against cardiovascular disease [3]. 

2. Material and Methods 

P. oleracea is grown in a wide range of soils and different 
climatic zones. 

2.1. Effects of Nitrogen Application on Growing 

To evaluate the effect of this salt on growing, 20 seeds of 
Purslane were placed on plastic pots and irrigated after 
adding urea fertilizer (N0, N1, N2and N3 kg/fed urea). 
Experiment was performed in a completely randomized 
design with 4 replicates in the laboratory of the Department 
of Horticulture, Faculty of Agriculture, University of 
Zalingei. Germination and growing measurement were made 
weekly and were considered to have germinated when the 
radicle emerged. At the end of the growing period collected 
data were analyzed. 

2.2. Statiscal Analysis 

A multivariate ANOVA was used to evaluate the effects of 
nitrogen application on growing performance. Data were 
analyzed using Statistix 8 for windows. When significant 
main effects existed, differences were tested by a multiple 

comparison LSD test at 0.05% confidence. 

3. Result and Discussion 

The effect of nitrogen forms on plant growth in purslane 
was presented in Table 1. It was seen that nitrogen forms had 
plant height in purslane increased significantly. While the 
lowest plant height values were determined in control (17.2 
cm), the highest plant height value was obtained from 
nitrogen application (N2) is (41 cm). However; when we add 
nitrogen in the biggest dose (N3) reduced the plant height. 
Significant differences were shown in the 4th and 6th weeks. 
There were no significant effects on plant height by nitrogen 
in the other weeks of the experiment.  

Table 1. Table shows the effect of nitrogen application on plant height. 

n 1week 2 3 4 5 6 

0 3.30A 6.10A 12.25A 18.25B 28.50A 17.27B 
1 3.50A 6.50A 16.55A 26.95AB 36.20A 32.05AB 
2 3.80A 7.50A 14.55A 20.10AB 26.80A 41.05A 
3 3.70A 7.10A 16.00A 32.5A 35.15A 23.75AB 
Alpha 0.05 0.05 0.05 0.05 0.05 0.05 
CV 1.64 3.16 8.1 13.6 28.3 22.1 

Data represented in Table 2 showed a significant effect in 
the last week of the experiment on number of leave according 
to nitrogen application. The experiment indicates that the 
greater amount of nitrogen did not mean a greater yield.  

Table 2. Table shows the effect of nitrogen application on plant leaves. 

n 1week 2 3 4 5 6 

0 1.26A 1.71A 2.089A 4.64A 9.62A 8.45B 
1 0.62A 2.45A 3.71A 6.44A 11.16A 14.80AB 
2 0.84A 2.08A 3.40A 6.80A 10.54A 15.92A 
3 0.75A 1.95A 3.25A 6.84A 11.30A 11.05AB 
Alpha 0.05 0.05 0.05 0.05 0.05 0.05 
CV 0.81 0.95 1.69 3.30 6.86 6.55 

Responses of purslane plants to nitrogen fertilizers were 
consistent in both experimental years. The results indicated 
that there were significant differences among (N1 and N2) in 
terms of the plant height and number of leaves. Thus, [18] 
reported that plant height of purslane changed according to 
the varieties and average plant height ranged from 27.4 cm to 
55.0 cm. Similarly, according to [19, 20] reports plant height 
changed between 20 and 30 cm. On the other hand, [21] 
declared that plant height was affected by the stage of harvest 
and it was ranging between 27.4 cm and 44.3 cm. And also, 
dry matter content of plant affected by the stage of harvest as 
in plant height and dry weights of leaves and shoot were 
ranged between 0.5 g and 2.2 g, and 0.9 g and 4.2 g, 
respectively. For all that, although there were no detailed 
reports about the root length and root dry matter of cultivated 
purslane, [19, 20] reported that the biggest parts of cultivated 
purslane roots were spread under the 20 cm of soil. Results of 
our work were similar and verified agronomic traits those 
obtained by other researches. 
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4. Conclusion 

Consequently, the results of this study suggest that 
cultivated purslane had increased the growth characteristics 
such as yield with the application of different N forms. When 
considering the nitrate accumulation in leafy vegetables is 
harmful for human health, therefore, the usual dose of 
ammonium sulfate is firstly suggested that it should be 
applied to not only have better yield and agronomic traits but 
also produce healthy crops for human nutrition in cultivated 
purslane (Portulaca oleracea L.). Morover, it can be said that 
nitrate accumulation on purslane was low and under the 
critical values across N forms. With this reason, although 
urea was firstly suggested, when the highest yield was taken 
into consideration, urea was also suggested as a fertilizer for 
purslane. The levels of nitrates in purslane were similar to or 
even lower than the values obtained in other vegetables. 
Therefore, nitrates consumed from purslane are concluded to 
be harmless to human health. 
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