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 Due to the increasing demand for ornamental plants in general 

and roses in particular in the world in different seasons, a study 

was conducted on the rose plant Rosa damascene Mill. In a 

private farm in the governorate of Dohuk, Iraq for the growing 

season 2020-2021. The main objective of the study was to test 

two forms of covering used in greenhouses and compare that 

with open field cultivation, in addition to testing two forms of 

fertilizer added to improve plant growth: the traditional 

compound fertilizer NPK (17:17:17) dissolved in irrigation 

water and two levels of slow-release fertilizer NPK (SRF) 

(20:10:10 + SO3 7.5%) in two concentrations: 5 and 10 g. The 

vegetative and flowering characteristics of the plant have been 

studied during the growing season. Using both covering with one 

layer and two layers of polyethylene positively affected on most 

of the vegetative and flowering characteristics. The use of 

different fertilization treatments had a positive effect in 

improving most of the vegetative and flowering characteristics 

of the plant. Moreover, the NPK fertilization treatment recorded 

the best results in the characteristics of the number of branches 

for the autumn season. Furthermore, the number of leaves and 

leaf area for the autumn and spring seasons, while the NPKSRF2 

fertilization treatment, recorded the best results in each trait 

flowering period for the autumn and spring seasons. In addition, 

the characteristic of the number of flowers in the spring season. 
College of Agriculture and Forestry, University of Mosul.   

This is an open access article under the CC BY 4.0 license (https://magrj.mosuljournals.com/ ).   

      

INTRODUCTION 

Genus Rosa belongs to the Rosacea family, and this genus contains more than 

18,000 cultivars (Gudin, 2010). Rosa damascene Mill. is one of the most important 

subspecies of the rose, and it is believed that its original homeland is the western 

regions of the Middle East (Widrlechner, 1981). Based on previous studies, it was 

suggested that the parental origin of this species is back to the species (R. Mochata, 

R. gallica, R. fedchenkoan) (Shin et al., 2000). The economic importance of the 

damask rose is due to its use in the manufacture of perfumes extracted from its flower 

petals. It also enters into the manufacture of rose water, some cosmetic compounds, 

and food flavoring (Widrlechner, 1981). Flowers, if grown optimally, can achieve 15-

20 times greater economic returns compared to the cultivation of cereals and other 

crops (Sultanpuri et al., 2021). 
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Rose is one of the plants whose flowering can continue throughout the year, 

provided the appropriate growth conditions. The process of producing rose flowers 

in the protected cultivation environment is affected by several agricultural and 

environmental factors, Such as the temperature, light, and carbon dioxide 

concentration (CO2), agricultural diseases and pests, fertilization processes, and dates 

of their addition, in addition to the characteristics of the soil and the agricultural 

environment (Särkkä, 2005). Temperature is the determining factor in the rose plant's 

cultivation and its flowers' production. The temperature ranges between 20 - 30 °C 

during the day and 18 - 20 °C at night, which is the optimum temperature for the 

growth and flowering of roses (Beeson Jr, 1990). The decrease in temperature at night 

to a level (10-12 °C) during the flowering period leads to a negative impact on the 

quality and number of flowers produced. It leads to a decrease in the flower content 

of essential oils. 

Protected cultivation techniques almost entirely provide the necessary control 

over environmental conditions (light, temperature, relative humidity, and CO2 

concentration) (Gary, 2002). Therefore, plant production under protected cultivation 

offers many advantages compared to outdoor cultivation in terms of ensuring product 

quality, and the most important of these advantages is to protect the plant from sudden 

changes in environmental conditions (Bot, 2001). One of the most important 

advantages protected agriculture offers producers in the agricultural field is the 

extension of the production season and the production of crops outside their seasons 

to reach the possibility of production throughout the year (Jain & Tiwari, 2002). 

Hassanien et al., (2016) mentioned that controlling the internal climate of the 

greenhouse is one of the main problems that producers face inside protected 

agricultural facilities, as the lack of sufficient control of the internal climate has 

significant adverse effects on the production process quantitatively and qualitatively. 

It was observed that the use of double covering layers of polyethylene in greenhouses, 

with a thickness of 180 µm each, with an air space height between them of up to 60 

cm, led to an increase in the temperature between 2 to 4 °c compared to the single 

layer covering (Vandevelde et al., 1984). 

Fertilizers are one of the essential elements that work to ensure the plant's 

prosperity. Chemical fertilizers are one of the most important sources of plant 

nutrients that can be introduced to the plant through the soil, and it is one of the vital 

processes through which it is possible to increase the biomass of the plant and 

improve its productivity in quantity and quality (Sakakibara et al., 2006). 

Nitrogen (N) is a vital element in plant life and sustainability as it improves 

the quality and quantity of plant biomass by influencing the biosynthesis of many 

plant biocomposites (Gholami et al., 2014). Phosphorous (P) has an important role in 

a range of plant cellular processes and biomolecular synthesis and its role in cell 

division (Razaq et al., 2017). Potassium (K) is considered one of the vital elements 

necessary for the growth and performance of plant functions, as well as being one of 

the components of the plant structure. It has many regulatory functions in biochemical 

processes and is dependent on many physiological processes, such as opening and 

closing stomata and photosynthesis. Potassium helps the plant resist environmental 

stresses. It maintains the ionic balance, regulates the osmotic balance under heat stress 

and drought conditions, and helps the plant adapt to water shortage conditions 
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(Hasanuzzaman et al., 2018). Chauhan & Sharma, (2021) mentioned in an experiment 

conducted on apple trees which belong to the rosacea family that the use of fertilizing 

with compound NPK fertilizer at different levels improved the vegetative 

characteristics (number of leaves, leaf area, dry weight of the shoot) compared to non-

fertilization. 

Slow-release fertilizers are a good alternative to traditional fertilizers because 

they reduce capital waste and significant environmental risks that affect land and 

water ecosystems by improving nutrient use efficiency, causing increased production 

and improved quality (Wani et al., 2019). This type of fertilizer, known by its 

acronym (SRF), is usually surrounded by a sheath consisting of an organic or 

inorganic material that controls the rate and pattern of plant nutrient release (Du et 

al., 2006). The nutrient release rate of these fertilizers aligns with the maximum 

absorption capacity of the plant, which fluctuates across different stages of plant 

growth throughout the growing season. (Irfan et al., 2018). Slow-release fertilizers 

(SRF) are a good alternative to conventional fertilizers because they reduce capital 

wastage, reduce significant environmental risks, and impact land and water 

ecosystems by improving nutrient use efficiency, causing increased production and 

improved quality. (Wani et al., 2019). 

 

MATERIALS AND METHODS 

A field experiment was carried out at a private farm in Dohuk Governorate, 

Iraq, in two seasons (autumn - spring) from 15/9/2020 to 1/5/2021 inside a plastic 

greenhouse with an area of 100 m2. The area is divided into three sections. The first 

section of the greenhouse was constructed with a double metal frame covered with 

greenish-yellow agricultural nylon with a thickness of 180 µm. The second section 

of the area was covered with the same quality of nylon above, with only one layer. 

The third section was kept uncovered and considered as open field cultivation. The 

plants were obtained from private nurseries in Dohuk governorate; their age ranges 

between 2-3 years, planted in pots with a diameter of 10 cm. The plants were 

transformed into larger, unified anvils with a diameter of 25 cm and height of 30 cm. 

A medium consisting of one part of sandy soil and two parts of peat moss was used. 

All plants were pruned at a height of 30 cm from the soil's surface to prepare for 

flowering, with a rate of three branches for each plant. Dead and infected and small 

branches less than 4mm thick were removed. The experiment was carried out in a 

randomized complete block design (RCBD). It included 36 experimental units 

resulting from the interaction of two factors. The experimental unit contains six 

replicates with 216 plants (3*4*3*6) in three blocks. It included two factors: the 

covering type with three levels: A- open field cultivation without covering, B- 

covering with one layer of yellow agricultural nylon with a thickness of 180 µm, C- 

covering with two layers of yellow agricultural nylon with a thickness of 180 µm has 

an air space between the two layers with a thickness of 20 cm (Electric heating system 

was used in the greenhouse to prevent dropping the temperature below 15.5°C as a 

minimum to prevent plants from entering physiological dormancy). Figures (1) and 

(2) show observed average monthly temperature. The second factor is the 

fertilization: it included four levels: A- (0) Without fertilizing, B- (NPK) 2 g of 

compound NPK fertilizer in a ratio of 17:17:17 by dissolving it in 1000 ml of water 
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and fertilizing each pot every two days with 500 ml from it C- (NPKSRF1) Half a tablet 

of 5 gm of slow-release fertilization NPK fertilizer at a ratio of 20:10:10 + SO3 at a 

ratio of 7.5 added twice during the study season under the soil surface, D- (NPKSRF2) 

A tablet of 10 gm of slow NPK fertilizer release fertilization at a ratio of 20:10: 10 + 

SO3 at 7.5 is added twice during the duration of the experiment (autumn and spring) 

under the soil surface (The fertilization factors addition was started after 15 days of 

the pruning process). 

 
Figure (1): Average monthly temperature (°C) during the day hours at the location of 

the experiment 

 
Figure (2): Average monthly temperature (°C) during the night hours at the location 

of the experiment 

Vegetative and flowering traits are recorded during the autumn and spring 

seasons separately; the experiment included measuring four traits of vegetative 

growth, including the number of branches, number of leaves, leaf area (taken twice 

at the end of the autumn season once and the end of the spring season once) and the 

dry weight of the vegetative total (once at the end of the spring season), The studied 

flowering traits included the flowering date (calculated from the date of pruning to 

the appearance of the first flower on the plant), the percentage of flowering plants 

(calculated from the number of flowering plants dividing to the number of total 

plants), the flowering period (from the first appearance of flower on the plant until 

the last flower appears). 

October November December January February March April

Open field 25.02 15.48 9.15 11.34 11.47 16.44 23.95

one layer 32.19 25.48 21.97 23.16 24.8 27.66 26.35

two layer 27.3 23.24 20.65 20.95 23.81 27.66 25.37
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Open field 11.49 6.63 1.56 1.54 2.82 9.07 12.86

one layer 13.85 16.13 16.07 15.5 16.18 15.67 15.17

two layer 15.7 16.36 16.6 15.86 16.36 15.67 15.5

0

2

4

6

8

10

12

14

16

18

T
em

p
re

tu
re

 
C



Mesopotamia Journal of Agriculture, Vol. 51, No. 4, 2023 (119-129) 

123 

RESULTS AND DISCUSSION 

Vegetative Growth Traits  

The results of Table (1) indicate the superiority of the covering by double-

layer treatment in both the number of branches in the autumn season and the number 

of leaves for the autumn and spring season, with 6.97 branches plant-1, 78.32-70.57 

leaves plant-1. In contrast, the covering by one-layer treatment was superior in the leaf 

area of leaves, recording the highest values in the autumn season, 3430.17 cm2. No 

significant differences were recorded in each of the characteristics of the leaf area 

and the number of branches in the spring season when using different levels of cover. 

As for the fertilizer treatments, the superiority of the NPK fertilization treatment in 

all traits for the autumn and spring seasons (number of branches, number of leaves, 

and leaf area) recorded the highest values of 6.84-9.75 branches plant-1, 92.85-73.53 

leaves plant-1 and 4356.62-3502.66 cm2. 

Among the results of the binary interaction of the experimental factors, the 

interaction treatment between single-cover covering and NPK fertilization recorded 

the highest value in each of the number of leaves for the autumn season and the leaf 

area for the autumn and spring seasons, with 110.94 leaves plant-1, 6010.33-3918.60 

cm2, while the dual interaction between the double covering with NPK fertilization 

the highest values were recorded in each of the characteristics of a number of 

branches in the autumn season, number of leaves in the autumn season, recorded 7.60 

branches plant-1, 79.13 leaves plant-1. 

Table (1): Effect of covering way and fertilization quality on the vegetative 

characteristics of Rosa damascene Mill. 
Dry weight of 

vegetative 

growth 

)2Leaf area (cm No. of leaves No. of branches 

Treatment 
Spring Autumn Spring Autumn Spring Autumn 

27.73 b 2311.65 a 1645.00 c 65.24 ab 44.19 b 9.44 a 4.60 c Open field 

C
o
v

er
in

g
 

39.69 a 2661.27 a 3430.17 a 60.08 b 77.06 a 8.44 a 5.90 b One layer 

41.18 a 2164.27 a 2405.45 b 70.57 a 78.32 a 8.66 a 6.97 a Two-layer 

38.67 a 1993.40 b 2013.25 b 57.88 b 58.88 b 8.40 ab 5.90 ab Control 

F
er

ti
li

za
ti

o

n
 

38.07 a 3502.66 a 4356.62 a 73.53 a 92.85 a 9.66 a 6.84 a NPK 

34.06 a 2034.93 b 1817.10 b 65.35ab 56.39 b 9.75 a 5.21 b 1SRFNPK 

34.92 a 1985.26 b 1787.20 b 64.4ab 57.98 b 7.57 b 3.34 b 2SRFNPK 

Covering x Fertilization 

25.63 d 2019.40 cd 1518.20 de 58.36 ab 43.88 cd 8.55 a-c 5.38 a-c Control 

O
p

en
 

fi
el

d
 

26.96 cd 3542.80 ab 3069.75 bc 72.69 ab 62.80 bc 9.00 a-c 5.38 a-c NPK 

30.01 cd 2174.60 cd 1022.10 e 72.50 ab 33.17 d 11.88 a 3.71 c 1SRFNPK 

28.35 cd 1509.80 d 970.00 e 57.41 ab 36.94 d 8.33 ab 3.94 bc 2SRFNPK 

43.59 ab 2573.40 b-d 2862.95 c 54.33 b 60.22 bc 7.28 bc 5.11 a-c Control 

O
n

e-

L
ay

er
 

39.60 a-c 3918.60 a 6010.33 a 68.77 ab 110.94 a 10.88 ab 7.55 a NPK 

37.29 a-d 1851.20 cd 2399.00 cd 52.11 b 67.00 b 7.89 bc 5.72 a-c 1SRFNPK 

38.31 a-d 2301.90 cd 2448.40 cd 65.13 ab 70.11 b 7.72 bc 5.22 a-c 2SRFNPK 

44.09 ab 1387.40 d 1658.60 de 60.97 ab 72.56 b 9.38 a-c 7.21 a Control 

T
w

o
-

la
y

er
 

47.66 a 3046.60 a-c 3989.80 b 79.13 a 104.83 a 9.11 a-c 7.60 a NPK 

34.87 b-d 2079.00 cd 2030.20 c-e 71.44 ab 69.00 b 9.49 a-c 6.22 ab 1SRFNPK 

38.10 a-d 2144.10 cd 1943.20 c-e 70.75 ab 66.89 b 6.66 c 6.88 a 2SRFNPK 

Means with the same letter are not significantly different according to the Duncan test at p ≥ 0.05 levels. 

The treatment of covering with one layer and double layer recorded a 

significant superiority over the treatment of open field in the vegetative dry weight 

of the plant trait, with 39.69 and 41.18 g plant-1, respectively, while the open field 

treatment recorded 27.73 g plant-1. In contrast, the different fertilizer treatments did 
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not record significant differences in this trait. The abovementioned binary interaction 

of the experiment factors also noticed significant differences in the vegetative dry 

weight of the plant, and the highest values were 47.66 g plant-1 when the two covers 

were overlapped with NPK fertilization. 

Flowering Traits  

The results of Table (2) show that the factor of covering levels did not record 

significant differences in the flowering date in the autumn season, while the 

treatments of covering with one layer cover and covering with two layers caused a 

delay in the flowering date after performing the spring pruning process compared to 

the treatment of no covering that required fewer days for flowering (56.82 days). As 

for the effect of cover on the flowering period of plants, the results of the same Table 

show a significant effect of covering in the autumn and spring seasons, as the number 

of flowering days increased by a rate ranging between 64.03 and 63.53% when treated 

with one layer cover and two-layer cover, respectively, compared to no covering. 

As for the effect of fertilizer treatments, it is noted from the results that 

fertilizing with slow-release fertilizers caused early flowering of plants, as it required 

fewer days to reach the flowering stage, recording 56.12 days when treating NPKSRF1 

and 48.24 days when fertilizing with NPKSRF2, while the non-fertilization treatment 

recorded the largest number of days to reach flowering which is 65.12 days. The 

different fertilizer treatments did not record significant differences between them, 

including the treatment of non-fertilization in the characteristic of flowering period 

for plants in the autumn season, while the treatment of fertilizing with NPKSRF2 

recorded a significant superiority over the rest of the treatments in the characteristic 

of the flowering period of the spring season by recording 31.99 days. 

Table (2): Effect of covering way and fertilization quality on the flowering 

characteristics of Rosa damascene Mill. 
No. of flowers % flowering plants Flowering period Flowering date 

Treatment 
Spring Autumn Spring Autumn Spring Autumn Spring Autumn 

7.33 b 1.49 c 90.37 b 40.12 b 13.20 b 17.14 c 56.37 b 56.82 a Open field 

C
o
v

er
in

g
 

13.78 a 3.46 b 98.62 a 72.29 a 36.70 a 27.29 b 68.41 a 58.51 a One layer 

14.70 a 4.67 a 100.00 a 83.37 a 36.20 a 37.05 a 68.35 a 59.23 a Two-layer 

10.22 b 2.70 a 98.16 a 64.78 a 26.38 b 26.24 a 66.81 a 65.12 a Control 

F
er

ti
li

za
ti

o
n
 

12.32ab 3.69 a 94.50 a 72.27 a 27.83 b 29.65 a 65.11 a 62.74 a NPK 

11.99ab 3.33 a 96.33 a 66.64 a 28.60 ab 22.61 a 65.10 a 56.64 ab 1SRFNPK 

13.21 a 3.12 a 96.33 a 57.39 a 31.99 a 30.14 a 60.47 a 48.24 b 2SRFNPK 

Covering x Fertilization 

7.00 c 1.33 c 94.50 ab 44.17 bc 12.50 d 16.00 de 55.83 c 59.30 a-c Control 

O
p

en
 f

ie
ld

 

8.16 c 2.33 bc 83.50 b 61.17 ab 12.33 d 21.91 c-e 57.33 c 61.41 ab NPK 

8.00 c 1.33 c 89.00 ab 38.67 bc 12.83 d 14.66 e 57.00 c 53.58 a-c 1SRFNPK 

6.16 c 1.00 c 94.50 ab 16.50 c 15.16 d 16.00 de 55.33 c 53.00 a-c 2SRFNPK 

13.00 ab 2.36 bc 100.00 a 61.17 ab 34.16 bc 27.08 c-e 72.61 a 68.25 a Control 

O
n

e 
la

y
er

 

13.16 ab 3.44 ab 100.00 a 77.83 a 31.16 c 22.11 c-e 72.77 a 64.66 ab NPK 

12.83 ab 4.63 a 100.00 a 83.50 a 38.16 a-c 28.58 b-e 69.16 a 57.61 a-c 1SRFNPK 

16.16 a 3.44 ab 94.50 a 66.67 ab 43.33 a 31.41 a-d 59.10 bc 43.55 c 2SRFNPK 

10.66 bc 4.41 a 100.00 a 89.00 a 32.50 c 35.66 a-c 72.00 a 67.83 a Control 

T
w

o
-l

ay
er

 

15.66 a 5.30 a 100.00 a 77.83 a 40.00 ab 44.94 a 65.25 ab 62.16 ab NPK 

15.16 ab 4.05 ab 100.00 a 77.67 a 34.83 bc 24.61 c-e 69.16 a 58.75 a-c 1SRFNPK 

17.33 a 4.94 a 100.00 a 89.00 a 37.50 a-c 43.02 ab 67.00 a 48.19 bc 2SRFNPK 

    Means with the same letter are not significantly different according to the Duncan test at p ≥ 0.05 levels. 
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As for the binary interaction between the two experimental factors and its 

effect on the flowering date, the results of the same Table show that significant 

differences were recorded between the different treatments in both the characteristics 

of flowering date and its duration. It is noted that the interaction coefficients between 

covering with one layer and two layers were recorded in combination with different 

fertilizer treatments, a delay in the date of flowering after spring pruning compared 

to the interaction coefficients between no covering with fertilization. Fertilizing with 

NPKSRF2 has the lowest number of days to reach the flowering stage, 55.33 days. At 

the same time, it is noted that the treatment of covering with one-layer overlaps with 

NPK fertilization, the greatest number of days to reach flowering is 72.77 days. The 

interaction coefficients between the experimental factors recorded significant 

differences in the characteristics of the flowering period of plants for the autumn and 

spring seasons. 

Table (2) shows that the treatment of covering with two-layer was superior in 

both the percentage of flowering plants and the number of flowers plant-1, where the 

highest valueswere recorded in the autumn and spring season where it was recorded 

83.37 %, 100.00 %, 4.67 flower plant-1, 14.70 flower plant-1, while it was recorded. 

Plants grown in the open field had the lowest values in each of the characteristics of 

the percentage of flowering plants for the autumn and spring seasons, in addition to 

the lowest number of flowers of plant-1. 

The results show that the individual fertilizer treatments did not record 

significant differences among themselves in each of the characteristics of flowering 

plants for the autumn and spring seasons, and no significant differences were 

recorded in the number of flowers. plant-1 in the autumn season. In contrast, the 

treatment of fertilization with NPKSRF2 recorded a significant superiority in the spring 

season by recording the largest value of 13.21 flowers. plant-1. 

It can be said that the plants grown under covering (one and two layers) were 

significantly superior in comparison with the plants grown in open field cultivation 

in the vegetative characteristics (number of branches, number of leaves, leaf area, dry 

weight of the vegetative total) in Table (1), and the flowering characteristics 

(flowering period, percentage of flowering plants, number of flowers) in Table (2) 

are attributed to the availability of the appropriate temperature secured by the 

covering factors (15.5-33 °C) and the use of heating which led to the continuation of 

growth, metabolism and flowering in them and not entering the rest period 

(dormancy), on the contrary the growing plants in the open cultivation which entered 

to the rest period (dormancy) from the period 15 November to 15 March, as the rose 

is one of the plants that can continue to grow and flowering throughout the year 

Provided that the appropriate environmental conditions, especially temperature, (Shin 

et al., 2000); (Särkkä, 2005); (Khayat et al., 1988); (Nadeem et al., 2011); (I. Ahmad 

et al., 2011). 

Also, the increase in the number of branches in the autumn season, the number 

of leaves, and the leaf area of the autumn and spring seasons when fertilizing with 

compound NPK fertilizer 2 g L-1 is compatible with the results obtained by (Ahmad 

et al., n.d.) (Singh & Singh, 2003) (Qasim et al., 2008) (Altaee, 2013) (Ali, 2020) 

(Hammo, 2023). Furthermore, the increase in the number of shoots for the fall season 

when NPKSRF1 fertilization which is compatible with (Kaplan et al., 2013). The date 
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of early flowering and the increase in the number of flowers plant-1, when treated with 

NPKSRF2 fertilization compared to the non-fertilization treatment (0), are compatible 

with (Sun et al., 2007).  

These may be attributed to the continuous supply of mineral nutrients secured 

by the abovementioned transactions to the plant and to secure its nutritional needs. 

Roses are one of the plants that need a continuous nutrient supply because of their 

need to prune more than once during the year, as the process of growth and flower 

formation depends on the supply of nutrients, which affects the process of 

photosynthesis and the balanced relationship between the source and the consumer 

(Source-Sink Relationship) through the transfer of photosynthesis assimilate energy 

compound. 

 

CONCLUSIONS 

The study shows that wrapping layers of polyethylene with one or two greatly 

improves the vegetative and flowering properties of Rosa Damascene Mill. when 

compared to open-field cultivation. This enhancement is attributable mainly to the 

covering's ability to maintain an ideal temperature range, which encourages ongoing 

metabolism, development, and flowering by keeping the plant from being dormant . 

Furthermore, adding NPK and Slow-release NPK fertilizer increases the number of 

branches, leaves, leaf area, and flowers: a sign of the vital role that a steady supply 

of nutrients plays in promoting the development and blooming of roses. These results 

are consistent with earlier studies, emphasizing the value of carefully managed 

environments and sufficient fertilizer in maximizing rose growth and flowering 

potential . 
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NPK

Rosa damascene Mill

علي فاروق المعاضيدي  ،منتصر خيري خسرو ،  عبدالخالق اسعد الزيباري

نظراً للطلب المتزايد على نباتات الزينة بشكل عام والورد بشكل خاص في العالم في مختلف المواسم،  
الدمشقي   الورد  في مزرعة خاصة في محافظة دهوك، العراق،  صنف سلطاني  فقد أجريت دراسة على نبات 

من   وطبقتين. تضمنت الدراسة اختبار نوعين من اسلوب التغطية )طبقة واحدة 2021-2020للموسم الزراعي 
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النايلون بينهما وسادة هوائية( داخل البيت المحمي ومقارنتهما بالزراعة المكشوفة، بالإضافة إلى اختبار نوعين  
( مذاب في ماء الري. ومستويين من السماد  17:17:17)  NPKمن الأسمدة المضافة: السماد المركب التقليدي  

غرام. وتمت دراسة الخصائص    10و  5( وبواقع  3SO %7.5+    20:10:10بطيئ التحلل )   NPKالمركب  
الخضرية والزهرية للنبات خلال موسم النمو. إن استخدام اسلوبي التغطية )بطبقة واحدة وطبقتين من البولي  

والزهرية وأعطى   الخضرية  الصفات  إيجاباً على معظم  أثر  المدروسة    أفضلإيثيلين(  الصفات  لجميع  النتائج 
مقارنة بالحقل المكشوف. كما كان لاستخدام معاملات التسميد المختلفة أثر إيجابي في تحسين معظم الصفات  

أفضل النتائج في صفات عدد الأفرع للموسم    NPKالخضرية والزهرية للنبات، حيث سجلت معاملة التسميد  
  NPKSRF2يد  الخريفي، عدد الأوراق، والمساحة الورقية لموسمي الخريف والربيع، بينما سجلت معاملة التسم

 . أفضل النتائج في كل من صفات فترة التزهير للموسمين، بالإضافة إلى صفة عدد الأزهار في فصل الربيع
 . البيوت البلاستيكية، التغطية البلاستيكية، السماد المركب، السماد بطيء التحلل   لكلمات المفتاحية:ا
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