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ABSTRACT

This study was conducted in one of the greenhouses belonging to the research station of the Department of
Horticulture and Landscaping - College of Agriculture , Tikrit University in the period extending from (15/10/2022)
until (30/5/2023) , to find out the effect of adding several combinations of organic fertilizers 0 comparison treatment,
42 cm3 of tea residue + 42 cm3 of poultry manure + 42 cm3 of sheep manure, 63 cm3 of poultry manure + 63 cm3 of
tea residue, 63 cm3 of sheep manure + 63 cm3 of tea residue and spraying with seaweed extract in three concentrations
0 Comparison treatment, 0.5 g L-1, 1 g L-1 ) and the interaction between them in the growth and active component of
ornamental pepper plant, the results showed that the treatment (42 cm3 of tea residue + 42 cm3 of poultry manure +
42 cm3 of sheep manure) excelled in most vegetative growth traits of ornamental pepper plants (plant length, number
of branches, and fruit content of gallic acid, caffeic acid, and the alkaloid capsaicin) compared with the comparison
treatment, and the treatment (63 cm3 poultry manure + 63 cm3 tea residue) was significantly superior in leaf area
characteristic, while the treatment of spraying Seaweed extract did not record a significant superiority in the vegetative
growth traits, and the concentration 1 g L-1 of the Seaweed extract was significantly superior by giving the highest
values for the fruits’ content of gallic acid, caffeic acid, and the alkaloid compound capsaicin. The interaction treatment
between the combination of organic fertilizers (63 cm3 of tea residue + 63 cm3 of poultry manure) in addition to
spraying with extract of seaweed at a concentration of 1 g L-1, it excelled in the characteristics of vegetative growth
of the plant (number of branches, plant length).
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INTRODUCTION
Ornamental pepper (Capsicum annuum L.) belongs to the Solanaceae family, its native home
is Central and South America, then its cultivation moved to countries of the world (Thang 2007,
Barsari et al., 2018). Scientists had different opinions about dividing pepper according to type, some
of them divided it into two types and others divided it into six, the division used in Europe and Asia
is the division into two types C.annuum and C.frutescens (Mattalob et al., 1989) and the type
Capsicum annuum L. is the most widespread and used species as it contains varieties of hot and sweet
peppers (Boras et al., 2011 ). Ornamental pepper has many uses, its fruits can be used fresh, or as an
additive to enhance the taste of food, and it is also used in the manufacture of sauces, seasonings, and
pickles, and these plants can be grown in small pots, and to decorate gardens. The hot pepper plant
also has many medical uses as a result of its fruits containing an effective alkaloid group called
Capsaicinoids, which is the substance responsible for the spicy taste, and one of its most famous
compounds is Capsaicin (Tiwari, 2009). It also contains several compounds with pharmaceutical
properties such as anti-inflammatory, anti-allergic, and antioxidants (Lee et al., 2005). In addition,
pepper fruits contain vitamins E, A, and C. Pepper fruits also contain carotenoids, which are
components of the non-enzymatic antioxidant system and are important for humans (Rao and Rao,
2007). Agriculturally, the pepper plant needs slightly more fertilizers than plants of the same family
as tomato plant, taking into account the type of soil, its fertility, and the environmental conditions

surrounding the plant (Mattalob et al., 1986).

There are several types of fertilizers, including chemical and organic. When added, they
lead to increased growth and productivity of the plant. One of the problems facing farmers is the large
cost of providing chemical fertilizers. On the other hand, the use of chemical fertilizers in quantities
more than what the crop needs, leads to soil, water, air and environment pollution (Al-Shaibani,
2005). To reduce the use of chemical fertilizers and reduce pollution, there was a need to find
alternatives to these fertilizers, and organic fertilizers are considered good and available alternatives,
and when added, they lead to improving the chemical and physical properties of the soil (Saleh et al.,
2003, Al-Haddad, 2003). Seaweed is considered as a source of organic fertilizers that are used in
agricultural production and it is complementary to fertilizers, and its use leads to an increase and
improvement in the effectiveness of fertilizers and does not leave any residues on the soil and plants
(Khan et al., 2009), many studies have shown the positive effect of seaweed extract which is used in
agriculture to improve agricultural production, and also increases plant resistance to insects and some
plant pathogens (Stephenson, 1966, Genesoylu, 2016). The increase in population growth required
an increase in agricultural production, which led to an increase in waste to high levels (Ekbic et al.,

2022), and among these waste are tea residues that can be used as fertilizer to get rid of them, and
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they are also beneficial to plants, as they are characterized by their ability to retain water , and it is an
organic material that increases soil quality (Lee et al., 2004). Based on the foregoing, this experiment
was conducted to find out the effect of adding a mixture of some different organic materials to the
cultivation medium on the growth and the active substance of ornamental pepper fruits, as well as to

study the effect of spraying seaweed extract on plant growth and the active substance.
MATERIALS AND METHODS

This experiment was done in one of the greenhouses of the Research Station in the Department
of Horticulture and Landscape College of Agriculture , Tikrit University in the period extending from
(15/10/2022) to (30/5/2023). The study included the effect of two factors, the first, combinations of
organic fertilizers , (Ms) 0 comparison treatment, (Mp) 42 cm?® of tea residue + 42 cm? of poultry
manure + 42cm® of sheep manure, (Mc) 63 cm® of tea residue + 63 cm® of poultry manure, (Ml) 63
cm3 of tea residue + 63 cm® of sheep manure , and the second factor spraying with extract of seaweed
in three concentrations (FO) 0 Comparison treatment, (F1) 0.5 g L', (F2) 1 g L' ) on growth and
active substance of ornamental pepper plant (Capsicum annuum L.), The seeds of ornamental pepper
were planted in plastic dishes, and they were filled with the agricultural medium (peat moss) and
sprayed with water and placed in the wooden canopy on 11/9/2022, and after one week, the first
germination appeared and the seedlings were planted in the pots after the formation of the fourth and
fifth true leaf. The various agricultural media were prepared, which were mixed soil, sheep waste,
poultry waste. And tea residue before planting, then samples were taken from them for the purpose
of analysis. The pots which have a diameter of 24 cm, a capacity of 7 liters, and a depth of 22 cm
were filled with soil, with the addition of the mixture (organic fertilizers) according to the treatments.
The seedlings were planted in the pots on 17/10/2022, with 4 plants in each experimental unit. The
care operations such as irrigation, weeding, and insect control, in addition to the ventilation of the
greenhouse, were carried out continuously and homogeneously in all plants, and then the readings

were taken for the following characteristics:

Plant height , number of branches, Leaf area and Phenolic compounds (gallic acid and caffeic
acid) and the alkaloid compound capsaicin The extract of capsaicin:- The column method was used
to extract capsaicin from the sample, where 5 g of the sample (ornamental pepper powder) was taken
and placed in a 50 ml volumetric vial, adding 25 ml of methanol and 10 ml of distilled water with the

addition of some drops of orthodoxy phosphoric acid to make the medium acid.

Phenolic compounds extracted by use 3g of ornamental pepper fruits powder mixed with 60
ml of methanol and distilled water at a ratio of 40-60 ml for 24 hours, then the mixture was filtered

and concentrated at a low pressure to 5 ml. This solution was decomposed by adding 5 ml of 2N
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NaOH for 30 minutes, then the pH of the mixture was adjusted to 7 using 2N HCI, then the phenolic

acids were extracted by using ethyl acetate 20ml and the extracts were combined and the ethyl acetate

removed by evaporation, and the residue was dissolved in 7 ml of methanol.

The analysis was done using a high-performance liquid chromatography HPLC device, model
SYKAM HPLC, Germany, equipped with an C18-ODS separation column (250 x 4.6 mm, 5
micrometers). The Phenolic compounds (galic acid and caffeic acid) were detected using the UV
visible detector at 278 nm, as for the capsaicin alkaloid compound, the UV detector was used at a
wavelength of 220 nm. The data was also recorded by the calculator that draws the chromatographic
diagram, as the standard model of the studied phenolic and alkaloid compounds was injected, and the
area of the standard model bundle and the detention time were separated, and then the research models
were injected, the bundles obtained from the research models were compared with the standard

solution model and the concentrations were calculated according to the following equation:

Sample area x Standard compound concentration Dilution coef ficient

substance concentration = :
Standard compound area Sample weight

After collecting the data for the aforementioned characteristics, they have been analyzed using
the complete randomized design, and the means were compared according to Dunkin's multiple range

test under the probability level of 0.05.
RESULT AND DISCUSSION

The results of Table (1) show that the treatment Mp organic fertilizer combination (Mp) was
significantly superior in number of branches, plant height, gallic acid, caffeic acid and capsaicin,
reaching 16.750 c¢m, 8.833 branch Plant”, 106.006 mg g, 53.117 mg g, 638.811 mg g,
respectively, compared to the lowest value when the comparison treatment Ms (soil only) which
amounted to 12.237 cm,5.806 mg g™!, 96.341 mg g™ ,45.636 mg g”! 482.167 mg g!, respectively, the
reason may be attributed to the nutrients contained in organic fertilizers that increase plant growth,
for example the element nitrogen is included in the composition of both chlorophyll and
cytochromes, which have an effective role in the processes of photosynthesis and respiration as well
as its role in the formation of vitamins , proteins, nucleic acids, cellular membranes and energy
compounds. This led to an increase in indicators of vegetative growth (number of branches, plant
length) (Mengel and Kirkby 2001), (Hopkins and Huner, 2009). The cause may be due to the fact that
organic fertilizers contain phosphorus, which is important in building DNA, RNA, amino acids and
enzymatic accompaniments NAD and NADP, These compounds are important in the process of
oxidation and reduction during the chain of respiration and photosynthesis processes, as well as its
importance in building the compound with high energy ATP which is important for the vital processes

of the plant, leading to an increase in the activity of the photosynthesis process and thus increases the
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nutrients manufactured in the leaf and its transmission to the different parts of the plant and an
increase in the number and size of the cells , and this leads to an increase in vegetative growth (plant
length, number of branches) (Hopkins and Huner, 2009 and Mia, 2015) These results are consistent
with what Hammoud and Zughair (2013) concluded in a study of adding organic fertilizers (poultry
waste) at level (0 without addition, 7 tons ha-!, 14 tons ha-!) for pepper plants, the results showed that
the treatment of poultry 7 tons ha-! was superior in vegetative growth characteristics (plant length,

number of branches).

On the Other hand, the reason may be attributed to organic fertilizers and their role in
improving the soil's biological, chemical and physical properties when added due to the organic
matter it contains, as they increase soil fertility and work to improve the soil's pH, and these fertilizers
are rich in nutrients ready for absorption by the roots, especially nitrogen , phosphorous and
potassium, and these fertilizers are characterized by their ability to retain water, and all these
characteristics lead to an increase in vegetative growth (Akanbi et al., 2005, Shaheen et al., 2007,
Abdel-Mouty et al., 2011), or the reason for this increase may be due to the high content of important
nutrients for the plant in tea residue, and among these nutrients is potassium, which is important in
the formation of carbohydrates and proteins and in strengthening plant tissues. Also, tea residue
contains nitrogen, which is involved in the growth of buds and the formation of proteins, which leads
to an increase in the vegetative growth of the plant (Harline, 2003 , El- Etr ef al., 2004 and Siti
Maryam et al., 2006) and this is consistent with what was reached by Abdel-Rasoul et al. (2013) in
an experiment on maize plant when tea residues were added at levels (0%, 1%, 2%), which led to a
significant increase in plant length with increased levels of tea residue, as well as consistent with what
was found by Aziez ef al. (2022) in a study on pepper plants when tea residue was added at levels (0,
10, 20, 30, 40) ton ha™!, which led to an increase in the number of branches when treating 40 ton ha!
compared to the control treatment. The superiority of Mp treatment in the fruit content of phenolic
compounds (caffeic acid and gallic acid) and the alkaloid capsaicin to the role of organic fertilizers
(animal and plant waste) in lowering soil pH and increasing the effectiveness of microorganisms,
which led to an increase in the nutrients needed by the plant, and their ease of absorption by the roots,
including potassium, which has an effective role in the transpiration process through its control of
opening and closing of the stomata which increases the gaseous exchange and preserves the water
balance, thus activating the photosynthesis process, thus increasing the different metabolites and their
transfer to the parts of the plant, which leads to an increase in the proportion of phenolic compounds
and the alkaloid capsaicin in the fruits of ornamental pepper (Sahaf et al., 2011, Tejada et al., 2016).
Mp treatment increases some of vegetative growth characteristics, which led to an increase in the
activity of vital processes, especially the process of photosynthesis as a result of the increase in ready-

made nutrients absorbed by the plant, and thus an increase in nutrients processed in the leaves and
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transferred to the parts of the plant, which leads to an increase in the chemical content in the fruits
(Barker and Pilbeam, 2015). The Mc treatment, combination of organic fertilizers (63 cm? tea residue
+ 63 cm® poultry manure) also excelled in characteristic of leaf area compared to the comparison
treatment Ms (soil only). The reason may be due to the role of poultry manure that regulates the
effectiveness of plant hormones controlling the growth and division of main cells, this increased the
leaf area (Table 1), and this was confirmed by Al-Nasirawi (2015) in his study on the pepper plant
when poultry manure was added at the level of (0%, 3%, 5%) of the soil volume, which resulted in
an increase in the leafy area at treatment 5%.

Table (1) Effect of added organic fertilizers on the growth characteristics and active ingredient of
ornamental pepper plant

2%, .=  cfs- 2. o o
= = = = ~ < D o0 o |
SSE SBE 29 EE N S o < 2 g o
SE2 A2 E EE= g ° = B O E 5 E
— 7z = | 4] 2 @)
Ms 12.237¢c 5.806b 3.4233¢c 96.341d 45.636d 482.167d
Mp 16.750a 8.833a 6.0822ab 106.006a 53.117a 638.811a
Mc 15.879ab 8.579a 6.9478a 104.367b 51.861b 620.500b
Ml 13.834bc 8.706a 5.0511b 102.205¢ 49.570c 582.300c

Numbers with the same letters of the alphabet are not significantly different according to Duncan's multiple range test at the probability level of 0.05.

(Table 2) shows that there are no significant differences when spraying seaweed extract in the
characteristics of vegetative growth (leaf area , plant length, number of branches), while spraying
extract of seaweed at a concentration of 1 g L' was significantly superior in the fruit content of
phenolic compounds (Caffeic acid and gallic acid) and the alkaloid compound capsaicin, The reason
may be due to what the seaweed extract contains of natural hormones such as auxins, gibberellins,
and cytokinins, which have an effective role in stimulating physiological and vital processes, thus
increasing the products of metabolic processes, including secondary metabolites, which increases
their accumulation inside the fruits (phenolic compounds and alkaloids ) (Thirumaran et al., 2007),
and these results were consistent with the findings of Ashour ef al. (2021) in a study to determine the
effect of spraying with marine extract at a concentration of 0%, 0.25%, 0.5%, 1% on sweet pepper
plants, Where thay found that spraying seaweed extract at a concentration of 1% led to a significant
increase in phenolic compounds compared to the control treatment, and agrees with Zamljen et al.
(2021) in an experiment on pepper plants that led to an increase in phenolic compounds and capsaicin

when sprayed with seaweed extract at a concentration of 0.2%.

Table (2) Effect of spraying seaweed extract on the growth and active ingredient of ornamental
pepper plant
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FO 14.7700a 8.451a 5.3575a 99.008¢ 47564c  529.700c
F1 14.0750a 6.942a 52967a  103.133b 50.617b  592.808b
F2 15.1800a 8.550a 54742a  104.549%a 52.092a  620.325a

Numbers with the same letters of the alphabet are not significantly different according to Duncan's multiple range test at the probability level of 0.05.

As for the interference effect, the combination of organic fertilizers (Mc) and F2 spraying
extract of sea weed at a concentration of 1 g L' (Table 3) gave a significant superiority in the
characteristics of plant height, the leaf area and number of branches of the plant, as it reached 18.083
cm, 12.083 branch Plant!, 7.610 cm?, respectively compared with the treatment of interaction
between soil only and spraying with seaweed at a concentration of 0.5 g L™!, which gave the lowest
values in the aforementioned traits, reaching 11.267 cm, 4.583 branch plant!, 2.693 cm2,
respectively. The interaction treatment between (Mp) and F2 spraying with extract of seaweed at a
concentration of 1 g L' excelled in the fruit content of phenolic compounds (caffeic acid and gallic
acid) and the alkaloid capsaicin, as it reached 108.563 mg g, 55.883 mg g, 687.967 mg g’
respectively, compared with the interaction treatment between Ms soil only and FO (spraying with
water only) which gave the lowest value (95.353 mg g!, 44.336 mg g'!, 453.067 mg g!), respectively.

Table (3) The effect of the interaction between the combination of organic fertilizers and spraying with sea
extract on the growth and active ingredient of ornamental pepper plant
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FO Ms 12.027cd 7.250abc 3.173de 95.3531 44.3361 453.0671
F1 Ms 11.267cd 4.583c 2.693¢ 96.186k 45.813k 489.300k
F2 Ms 13.417abcd 5.583¢ 4.403bcde 97.483j 46.760j 504.133¢g
FO Mp 17.333ab 10.750ab 5.723abcd 102.550g 49.806g 570.967c
F1 Mp 16.833ab 7.750abc 7.130ab 106.906¢ 53.663c 657.500c
F2 Mp 16.083abc 8.000abc 5.393abced 108.563a 55.883a 687.967a
FO Mc 15.637abcd 7.470abc 6.173abc 99.660h 48.670h 553.967h
F1 Mc 13.917abced 6.183bc 7.060ab 105.873d 52.653d 633.333d
F2 Mc 18.083a 12.083a 7.610a 107.570b 54.260b 679.200b
FO Ml 14.083abcd 8.333abc 6.360ab 98.4701 47.4431 540.800j
F1 Ml 14.283abcd 9.250abc 4.303cde 103.566f 50.340f 591.100f
F2 Ml 13.137cd 8.533abc 4.490bcde 104.580e 51.466¢ 615.000¢

Numbers with the same letters of the alphabet are not significantly different according to Duncan's multiple range test at the probability level of 0.05.
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Fig 1. Fluid behavior, retention time and peak area of the Standard model
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Fig 3. Behavior of gallic acid, retention time and peak area of the Standard model
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Fig 4. Gallic and Coffee acid block, retention time, and cycle area of the treatment (MsFO0)
CONCLUSION

It is concluded from this experiment that the addition of a combination of organic fertilizers
(tea residue, sheep waste, poultry waste) had a significant effect on the vegetative growth
characteristics, and spraying with seaweed extract had no significant effect on the vegetative growth
characteristics, while the addition of a combination of organic fertilizers (poultry waste, residue tea,
sheep waste) and spraying with extract of sea weed, either alone or in combination, had a significant

effect on the qualitative characteristics of ornamental pepper fruits

REFERENCES

Abdel-Mouty, M. M.; A. R. Mahmoud; M. EL-Desuki and F. A. Rizk.(2011).Yield and fruit quality of
Eggplant as affected by organic and mineral fertilizers application. Research Journal of Agriculture
and Biological Sciences. 7(2): 196-202.

Abd al-Rasoul, 1. A.; Al-Atab. S. M and Ahmed, W. A. (2013). Effect of Salinity of irrigation water and tea
waste on some properties of samdy soil and the growth of maize (Zea mays). Diyala Journal of
Agricultural Sciences, 5(2): 648-658. (in Arabic).

Akanbi, W.B.; M. Akande and J.A. Adediran (2005). Suitability of composted maize straw and mineral
nitrogen fertilizer for tomato production. J. of Veg Sci. 1: 5.

Al-Nasirawi, A. G. S. (2015). Effect of brassindd organic fertilizer and irrigation water salinity on the growth
and yield of pepper. PhD thesis. College of Agriculture, University of Baghdad. The Republic of Iraq.
(in Arabic).

Al-Sahhaf, F. H.; Al-Muhareb, M. Z. K and Al-Saadi, F. M. J.(2011). Response of a hybrid of cucumber to
chemical and organic fertilizers. Journal of Agricultural Sciences Al-Iraqiya. 42(4): 6252. (in Arabic).

45



MEDIP, Vol.1, No.1:37-47

Al-Shaibani, J. A. K. (2005). The Effect of chemical, organic and biological fertilization (country and bacterial)
on the growth and yield of tomato plants . PhD thesis —Collage of Agriculture -University of Baghdad.
117 p. (in Arabic).

Ashour, M.; Hassan, M.; Elshobary, M. E.; Ammar, A. G.; Gaber, A.; Alsanie, W. F.; Mansour, A. T and El-
shenody, R.(2021). Impact of commercial seaweed Liquid extract (TAM®) Biostimulant and its
bioactive molecules on Growth and Antioxidant Activities of Hot pepper (Capsicum annwm L.).
Journal of Plant. 10(6)1045.

Aziez,A.f.;Wiyone,D.;Soelistijono,R.;Priyadi,SandSolikhun.(2022). Maximization of Growth and yield of
cayenne Pepper with Tea Leaf Dregs compost, Journal ILMIAH AGRINECA,22(1):59-66.

Barker, A.V. and D.J. Pilbeam (2015). Handbook of Plant Nutrition 2nd Edition. CRC Press.
http://www.crcpress.com .

Barsavi, S. Z.; Abadi, D. H.; Zaredost, F. (2018).Effects of phenylphthalamic Acid and Perfect fertilizer on
vegetative and Reproductive Growth of Ornamental pepper (Capsicum annwm L.), Journal of
Ornamental Plants, 8(4):217-226 .

Boras, M.; Abu Turabi, B and Al-Baseet, I. (2011). Production of vegetable crops, the theoretical. Part,
Damascus University publications. College of Agriculture. 466p. (in Arabic).

Ekbic,H. B.; Yaman, E.; Ozenc, D. B.;Ekbic, E. (2022). Effects of hazelnut husk compost and Tea residue
compost on Quality and performance of SBB American Grapevine Roots Tock sablings, Journal 0f
Act asci. Pol. Hortorum cultus, 21(5):15-23.

El-Etr, W.T., L.K.M. Ali and E.L. EL-Khatib. (2004). Comparative effects of bio- compost and compost on
growth, yield and nutrients content o pea and wheat plants grown on sandy soils. Egyptian Journal of
AgriculturalResearch82(2):73-94.

El-Hadad, Z. A. (2003). Proceedings of the Arab Conference on organic Agriculture for Environmental
cleanliness and economic support. Tunisia. pp: 261-270. (in Arabic).

Genesoylu, 1.(2016). Effect of seaweeds and organic foliar fertilizers on the cotton pests, predators, yield and
fiber quality in cotton J. of Adana Menderes Univ. Agric. Faculty. 13(2): 33- 38.

Hammoud, N. M and Zughair, A. A. (2013). Effect of selected fertilizer treatments on vegetative and flowering
growth of two cultivars of cayenne pepper.Basra Journal of Science Agricultural 26(1):58-69. (in
Arabic).

Harlina. (2003). Utilization of compound fertilizers as a source of nutrients. Bogor Agricultural University.

Hopkins, G.W. and N.P. Huner (2009). Introduction to Plant Physiology. Fourth Edition. Printed in the United
States of America. ISBN 978- 0-470-24766-2 .

Khan, W., Rayirath, U. P., Subramanian, S., Jithesh, M. N., Rayorath, P., Hodges, D. M. et al. (2009). Seaweed
extracts as biostimulants of plant growth and development. — Journal of Plant Growth Regulation 28:
386-399

Lee, J.J.; Park, R.D.; Kim, Y.W.; Shim, J.H, Chae, D.H, Rim, Y.S. (2004). Effect of food waste compost on
microbial population, soil enzyme activity and lettuce growth. Bioresource Technology 93(1)21-8.

Lee, J. J.; Crospy, K. M.;Pike, L. M.; Yoo, K. S and Lescober, D.1.(2005). Impact of genetic and environmental
variation of development of flavonoids and carotenoids in pepper (Capsicum spp.). Sci. Hort.,
106:341-352.

Mattalob, A. N and Esho, K. B.(1986). Effect of planting distances and levels of nitrogen fertilization on the
vegetative growth of cucumber planets, cultivar Beta Alpha, 4(4). (in Arabic).

Mattalob, A. N; Sultan, E and Abdoul, K. S. (1989). Vegetable production , part two, University of

46



MEDIP, Vol.1, No.1:37-47
Mosul.College of Agricultural and Forestry.Mosul University Press.(in Arabic).

Mengel, K. and E.A. Kirkby (2001). Principles of Plant Nutrition. 5th  Edition. ISBN 978-94-010-1009-2
(eBook).

Mia, M.A.B. (2015). Nutrition of crop plants. Plant science research and practices. Nova Science Publishers,
Inc. New York.

Rao, A. V and Rao, L. G. (2007). Caroteoides and human health pharma. Res, 55:207-216.

Saleh, A. L.; A. A. Abd EL- Kader and S. A. M. Hegab. (2003). Responses of onion to organic fertilizer under
irrigation with saline water. Egypt .J. Appl. Sci. 18 (12): 707 — 716.

Shaheen, A. M.; F.A. Rizk and S. M. Singer. (2007). Growing Onion Plants without Chemical Fertilization. J.
Agric. Biol. Sci. 3(2): 95-104.

Siti Maryam, T. Kurniatin, T. Syammusa and Yuliati M. (2006). Soil Fertility and Fertilization. Department
of Soil Science, Faculty of Agriculture, Padjadjaran University and RR Print, Bandung .

Stephenson, W. M. (1966). The effect of hydrolysed seaweed on certain plant pests and diseases. Proc. Int.
Seaweed Symp. 5: 405-415.

Tejada, M.; B. Rodriguez-Morgado; I. Gomez; L. Franco-Andreu; C. Benitez and J. Parrado (2016). Use of
biofertilizers obtained from sewage sludges on maize yield. Eur. J. Agron. 78, 13—19.

Thang, P.T.N. (2007). Ripening behavior of capsicum (capsicum annuum L.) fruit.Thesis for the degree of
Doctor of Philosophy.Unv.of Adelaide,South Australia.pp.149 .

Thirumaran, G. M.; P. L. Karmakar and P. R. Anantharaman. (2007). Effect of seaweed extracts used as a
liquid fertilizer on the radish (Raphanus sativus). J. Ecobiol., 20(1): 49-52 .

Tiwari, R. K. (2009). Post-Harvest Profile of chili. Ministary of Agricultural. (Department of Agriculture and
cooperation).

Zamljen, T.; Hudina, M.; Veberi¢, R and Slatnar, A.(2021). Biostimulative effect of amino acids and green
alga extract on

47



