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ABSTRACT 
 

Reduction of waste water damage in the environment by recycling and re-use it for improving 
morphological, some biochemical parameters, raising the level of plant yield in aired and semi aired areas are 
emergency management for controlling the agriculture pollution and also in plant agronomy. A pot experiment 
was conducted in the green house of faculty of science, Mansoura University, Mansoura, Egypt during winter 
season to determine the effect of irrigation of plants with different concentrations of organic Chicken manure 
(CKM) (52.3 g\10 kg soil), composite tea (1 tea: 3 H2O) and inorganic fertilizers; three doses of K2SO4 (2.5, 12 
and 50 mg k2SO4\pot) in addition to waste water (100%) on morphological criteria. Also to study its effect on 
carbohydrates fraction including: total carbohydrates, polysaccharides and total soluble sugars of Broccoli 
(Brassica oleracea L var Italica). Application of waste water from a fertilizer factory improved all the 
morphological criteria (plant height, fresh &dry weight of shoot and root), total carbohydrates, polysaccharides 
and total soluble sugars contents of Broccoli which are determined by spectrophotometer. It is obvious also in 
shoot and root parameters when using tap water as a control sample. Fresh & dry weight of broccoli shoot and 
root were also affected by supplementation of sand to clay soil. 
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Introduction 
 
 Population increase industrialization has resulted in cultivable and being decreased gradually. Arable 
lands are under pressure to produce for human consumption, especially in developing countries in Asia and 
Africa where growers own small plots of land (Awal et al., 2007). The commercial success of functional foods 
has led to intense interest in the discovery and the characterization of plant based bioactive compounds.  
 Sulfur is the least abundant of the macro elements found in plants. It is present at approximately 0.1% 
of dry matter compared with approximately 1.5% for nitrogen and 45% for carbon. Unlike carbon and nitrogen, 
sulfur is generally not a structural component of biomolecules. Rather, it is nearly always directly involved in 
the catalytic or electrochemical functions of the molecules of which it is a component. 
 The biological functions of sulfur are numerous, For example, herbicide detoxification is mediated by 
glutathione-S-transferases (Rea et al., 1998). Glutathione is the precursor of polymers. It plays an important role 
in detoxification of heavy metals (Rauser, 1995). Glutathione also serves as a storage and transported form of 
reduced sulfur and as a signal for regulation of sulfur assimilation. 
 Today, scarcity of water is one of the greatest challenges in agriculture. The reasons for this scarcity 
are population growth, promotion of lifestyle, climate change, continuous droughts, and lack of proper water 
resource management. Under such circumstances, use of unconventional water sources including wastewaters in 
agriculture as the major consumer of water is of special importance (Mahmood and Ebrahim, 2015). 
 Fertilization is the most important and controllable factor affecting the nutritional value of vegetables. 
The type and value of fertilizer and the level of application directly influence the level of nutrients available in 
plants and indirectly influence plant physiology and the biosynthesis of secondary compounds in plants.  
 Potassium fertilizer is commonly added to improve the yield and quality of plants growing in soils that 
are lacking an adequate supply of this essential nutrient. Most K fertilizer comes from ancient salt deposits 
located throughout the world. The word “potash” is a general term that most frequently refers to K-containing 
fertilizers, such as potassium sulfate (K2SO4). 
 Compost tea, a water- based extract, can be prepared using a wide range of composts. Characteristic 
influencing the biological, physical and chemical properties of compost in turn impact the properties of the 
compost tea (Scheuerell and Mahaffee, 2002). Application of compost tea increased growth and mineral nutrient 
content. It's application to sandy soil increased organic matter, cation exchange capacity, available nutrients and 
biological properties (Lamardi-Boccia et al., 2004). 
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 Organic chicken manure can serve as alternative practice to mineral fertilizers (Naeem et al., 2006). 
Also it plays a direct role in plant growth as a source of all necessary macro and micronutrients in available 
forms during mineralization and improving physical and chemical properties of soils (Dauda et al., 2008). 
 Cruciferous vegetable crops are large and increasingly important vegetables. Broccoli 
(Brassicaoleracea var. Italica), a member of the crucifer family of vegetables, is an annual crop which reached 
maturity in about 75 to 95 days, depending on cultivar, season and plating date. The whole immature 
inflorescence (head) is the edible portion. Broccoli is an important vegetable crop and has high nutritional and 
good commercial value (Yolddas et al., 2008). This delicious vegetable contains more nutrients include vitamins 
A, C & D, beta carotene, calcium, fiber, iron and antioxidants, which can help protecting against cancer and 
heart disease. There are three types of broccoli green, white and purple. Among the cole crops, the sprouting 
broccoli is highly nutritious as compared to others. It contains carbohydrates (5.5 %), protein (3.3 %), vitamin-A 
(3500 IU), vitamin-C (137 mg), vitamin-B1 (0.05 mg), vitamin-B2 (0.12 mg), calcium (0.80 mg) and 
phosphorus (0.79 mg). Broccoli has 4.0, 2.5 and 2.0 times more riboflavin, calcium and ascorbic acid contents, 
respectively as compared to cauliflower (Yolddas et al., 2008). It is also rich source of sulphoraphanes. The 
bioavailability of β-carotene is 22 per cent in combination of fatty foods with carotenoid rich vegetables that 
enhance the carotenoids uptake. Carotenoids are powerful antioxidants that may reduce the incidence of cancer 
and coronary heart disease. Broccoli is used as curries, soups, and pickles and also eaten as a salad and cooked 
as a sole or mixed vegetable with potato (Kurilich, 2002). 
 The objective of this work is to evaluate effect of different mineral fertilizers which are considered a 
major source of plant nutrients, organic matter and waste water on vegetative growth and carbohydrates content 
of broccoli plants. 
 

Materials and Methods 
 
 This investigation was conducted at the green house of faculty of science, Mansoura University, 
Mansoura governorate, Egypt during the winter season to study the effect of different sulfur fertilizers levels and 
waste water on vegetative growth and carbohydrates content of broccoli. 
 Seeds of broccoli (Brassica oleracea L var Italica) were sown in foam trays (209 eyes) filled with peat 
moss according to the recommended transplant production media for protected cultivation. Seeds were 
transplanted after 45 days (the initial sample) later in pots of different soil types. Pots were directly irrigated by 
normal irrigation system. Harvesting was carried out for each treatment after 2 weeks from transplanting. Three 
inorganic sulfur fertilizers were used (5, 12.5, 50 mg K2SO4\pot) and also organic forms were used; chicken 
manures (52.3 g\10kg soil) which were collected from different chicken farms in Dakahliya governorate, and 
composite tea (1 tea: 3 H2O) in addition to waste water (100%) from El Delta Co. for fertilizers of chemical 
industries (ASMEDA), tap water used as a control sample. 
 Three plants were chosen at random from every pot after 2 weeks from transplanting then directly 
transferred to the laboratory to study different parameters: root (fresh weight, dry weight, length and water 
content), shoot (fresh weight, dry weight, length and water content), stem diameter: the average stem diameter; 
at 5 cm surface soil which was estimated by caliper, shoot length was measured using ruler. 
 
Analytical Methods: 
 The method of extraction of different carbohydrate fractions used in this investigation was patterned 
after those adopted by (Yemm and Willis, 1954) and (Handel, 1968). Total soluble sugars (TSS) content was 
determined using modification of the procedures of (Yemm and Willis, 1954). TSS were analyzed by reacting 
0.1 ml of alcoholic extract with 0.3 ml of freshly prepared  anthrone in a boiling water bath for 10 minutes and 
reading the cooled samples at 625 nm using spectrophotometer. The amounts of TSS in plant extracts were 
obtained using the slandered curve of glucose. To determine total sugars using the procedures of (Handel, 1968), 
dry broccoli leaves (100 mg) boiled in water bath for three hours with addition of 5 ml of HCl (2.5 N) then 
cooling and neutralization with Na2CO3. Total sugars were analyzed by reacting 1 ml of extract with 4 ml of 
freshly prepared anthrone in a boiling water bath for 8 minutes and reading the cooled samples at 630 nm using 
spectrophotometer. The amounts of total carbohydrates in plant extracts were obtained using the slandered curve 
of glucose.  
 

Result and Discussion 
 
Influence of Inorganic and Bio-Organic Fertilizers on Vegetative Growth of Broccoli: 
 The obtained data in tables 1, 2 and 3 show that, treatment of broccoli with organic fertilizers (CKM 
and composite tea) enhance vegetative growth including increase in fresh weight of shoot and root and also stem 
length and stem diameter. In addition to this, application of inorganic fertilizers in the form of K2SO4 with 
different concentration in the growth parameters including parameters of shoot and root; beside this we applied 
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waste water (100% concentration) to examine addition of higher concentration of mineral elements resulted 
from El Delta Co. for fertilizers of chemical industries (ASMEDA)which give the best result. As compared with 
control sample, exogenous addition of different fertilizers induced a significant increase in all growth 
parameters determined throughout the entire period of the experiment 
 Wastewater leaves various biological, physical and chemical impacts. These impacts mainly result 
from physic-chemical quality of wastewater, which in case farms are irrigated with it. It influences physical 
conditions of the soil of cultivated lands and assimilation capacity of micro and macro elements. Irrigation with 
wastewater is taken into consideration as an option to offset shortage of available water. In this case, it is 
necessary to assess impacts of use of urban wastewater on physical and chemical properties to achieve 
sustainable development. Due to high potential to hurt human and animal health, heavy elements such as Pb, Cd 
and Cr were highly taken into consideration in recent years and efforts have been made to prevent them from 
entering environmental cycles as much as possible (Shariati,1996). 
 In support, the ultimate goal of plant ecophysiology is to understand how environment and 
physiological processes interact and how such interaction is reflected on the growth and development of plants 
(Neeumann, 1997). From the present study, the waste water treatment induced remarkable variations in growth 
criteria of broccoli plants grown in clay and sandy soil at the selected growth stages. The first sign of these 
variations was detected in plant morphology and growth parameters as illustrated in tables and shown up in 
figure (1). In “study of the impacts of irrigation with wastewater on soil and growth of pine trees” Salehi et al. 
(2007) concluded that utilization of wastewater could be a source of water for afforestation. 
 Naseri et al. (1999) in wastewater reuse project management, conclude that considerable amounts of 
materials such as phosphate, potassium hydroxide, and Nitrogen, which all play a vital role in fertilizing arable 
lands, effectively increase crop production. On the other hand, new lands will be cultivated in order to supply 
water for agriculture leading to emigration of the farmers. 
  
Table 1: Effect of organic and inorganic fertilizers on growth parameters of Brassica oleracea plant in 100% clay soil. 

Stage 
Treatments 

Root fresh 
weight(g) 

Root dry 
weight(g) 

Shoot  
length (g) 

Shoot fresh 
weight (g) 

Shoot dry 
weight (g) 

Stem 
diameter (g) 

After 
2 

weeks 

Initial 0.11 0.046 6.0 1.07 0.204 0.21 
Tap water (control) 0.4 0.102 5.5 5.7 0.302 0.37 

Waste water 1.2 0.209 8.5 13.4 0.938 0.48 
Composite tea 0.7 0.111 7.0 11.3 0.587 0.38 

CKM 1.1 0.199 8.0 12.0 0.732 0.44 
K2SO4 (2.5 mg/pot) 0.6 0.114 6.5 10.4 0.404 0.32 
K2SO4 (12 mg/pot) 0.55 0.113 6.2 8.6 0.318 0.28 
K2SO4 (50 mg/pot) 0.5 0.109 6.2 8.5 0.310 0.26 

 
Table 2: Effect of organic and inorganic fertilizers on growth parameters of Brassica oleracea plant in 1 clay: 2 sand soil. 

Stage Treatments 
Root fresh 
weight(g) 

Root dry 
weight(g) 

Shoot  
length 
(cm) 

Shoot fresh 
weight (g) 

Shoot dry 
weight (g) 

Stem 
diameter 

(cm) 

After 2 
weeks 

Initial 0.11 0.046 6.0 1.07 0.204 0.21 
Tap water (control) 0.3 0.066 5.0 5.00 0.5 0.25 

Waste water 0.6 0.148 9.3 12.0 1.5 0.45 
Composite tea 0.4 0.086 4.9 7.8 0.9 0.26 

CKM 0.5 0.118 7.5 8.9 1.0 0.40 
K2SO4 (2.5 mg/pot) 0.5 0.074 6.1 6.1 0.8 0.28 
K2SO4 (12 mg/pot) 0.4 0.070 6.0 5.9 0.8 0.27 
K2SO4 (50 mg/pot) 0.4 0.069 5.5 5.8 0.7 0.26 

 
Table 3: Effect of organic and inorganic fertilizers on growth parameters of Brassica oleracea plant in 1 clay: 4 sand soil. 

Stage 
Treatments 

Root fresh 
weight(g) 

Root dry 
weight(g) 

Shoot  
length (g) 

Shoot fresh 
weight (g) 

Shoot dry 
weight (g) 

Stem 
diameter 

(cm) 

After 
2 

weeks 

Initial 0.11 0.046 6.0 1.07 0.204 0.21 
Tap water (control) 0.2 0.072 6.1 2.2 0.205 0.22 

Waste water 1.0 0.092 9.9 5.4 0.450 0.36 
Composite tea 0.5 0.074 7.3 4.3 0.227 0.32 

CKM 0.6 0.085 8.4 4.9 0.251 0.35 
K2SO4 (2.5 mg/pot) 0.5 0.072 7.0 3.3 0.217 0.29 
K2SO4 (12 mg/pot) 0.3 0.063 6.9 2.9 0.210 0.26 
K2SO4 (50 mg/pot) 0.3 0.060 6.5 2.5 0.206 0.24 

 
It’s obvious that, the in vegetative growth due to the reflection of the high soil fertility resulting by the 

bio- fertilization and organic mannuring and shown up in figure (1). Organic and bio-organic fertilization has an 
important influence on slow release of nutrients which support root development leading to higher yield and 
better quality of broccoli (Hameeda et al., 2007). In addition, the release of organic acids decrease the PH value 
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of the plant growth medium so leads to the improvement of the soil conditions and in turn improves root growth 
and enhances nutrients uptake (Arisha et al., 2003). 

 

 
Fig. 1: Effect of organic and inorganic fertilizers on growth parameters of Brassica oleracea plant in different 

soil types. 
 
Effect of Organic and Bio-Organic Fertilizers on Carbohydrates of Broccoli: 
 The present investigation has been conducted to assess the possible effects of organic and inorganic 
fertilizers. The content of total carbohydrates, total soluble sugars and hence polysaccharides in broccoli plants 
have increased throughout the two weeks of experiment especially after irrigation with waste water by 
95.4,103.0 and 18.7,  96.0 mg glucose equivalent for root and shoot respectively g -1 dry mass. Chicken manures 
enhance accumulation of carbohydrates more than that of composite tea compared with control samples (table4). 
Bewleyj and Black, (1994) stated that, sugars represent the major reserve in the seed which are maximally 
synthesized during germination and mobilized to various tissues like stem and internodes Smith, (1967) that is 
readily transportable to sites where they are required for growth. 
 
Table 4: Effect of organic and inorganic fertilizers on carbohydrates content of Brassica oleracea plant in 1 clay: 4 sandsoil. 

Stage Treatment Total soluble sugars Polysaccharides Total carbohydrates 
Root Shoot Root Shoot Root Shoot 

 
After 

2 
weeks 

initial 28.9 31.5 4.5 12.0 33.4 43.5 
Tap water (control) 50.3 59.4 11.7 19.7 62.0 79.1 

Waste water 95.4 103.0 18.7 96.0 114.1 199.0 
Composite tea 74.2 79.1 3.2 19.3 77.4 98.4 

CKM 76.4 80.3 13.1 33.9 89.5 114.2 
K2SO4 (2.5 

mg/pot) 
60.0 75.4 15.3 8.9 75.3 84.3 

K2SO4 (12 mg/pot) 59.2 64.0 15.1 18.0 74.3 82.0 
K2SO4 (50 mg/pot) 52.7 60.2 12.5 19.9 65.2 80.1 
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Fig. 2: Effect of organic and inorganic fertilizers on carbohydrates content of Brassica oleracea plant in 1 clay: 

4 sand soil. 
 

Conclusions: 
 A pot experiment was conducted in the green house during winter season to determine the effect of 
irrigation of plants with different concentrations of organic Chicken manure (52.3 gm\10 kg soil), composite tea 
(1 tea: 3 H2O) and inorganic fertilizers (three doses K2SO4 (2.5, 12 and 50 mg k2SO4\pot) in addition to waste 
water (100%) on the morphological criteria, total carbohydrates, polysaccharides and total soluble sugars of 
Broccoli (Brassica oleracea L var Italica). Application of recycled waste water has improved all the 
morphological criteria (plant height, fresh & dry weight of shoot and root). Also treatments enhance 
carbohydrates fractions including: total carbohydrates, polysaccharides and total soluble sugars contents of 
Broccoli which are determined by spectrophotometer. Recycled Waste water gives the best result than that of all 
the other used treatment and also control plant. Other treatments indicate a good result due to its content of 
sulfur. Fresh & dry weight of broccoli shoot and root were also affected by supplementation of sand to clay soil 
which improve the soil pro  perties.  
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