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ABSTRACT 
 

Two field experiments were carried out at a private Farm in Aga Center, Dakahlia Governorate, Egypt, 

throughout 2015/2016 & 2016/2017 seasons to study the influence of organic fertilization treatments and foliar 

application with some microelements and biostimulants as well as their interaction on growth, yield and its 

components, chemical composition and quality of cauliflower Holland Fargo cultivar. This experiment was 

conceded in design of strip-plot with four replicates. The obtained results showed that organic fertilizing 

cauliflower plants with humic acid at the rate of 20 kg/fed performed better than other organic fertilization 

treatments (compost and farmyard manure) and produced the best results of vegetative growth characters, yield 

and its component, chemical constituents in the leaves and heads and quality parameters of heads, while spraying 

cauliflower plants with mixture of microelements solution (Zn at 200 mg/L, B at 100 mg/L and Fe at 500 mg/L) 

three times 30, 45 and 60 days from transplanting exceeded other foliar spraying treatments and produced the best 

results of the same parameters mentioned previously. It can be accomplished that organic fertilizing soil of 

cauliflower Holland Fargo cultivar with humic acid at the rate of 20 kg/fed in addition foliar spraying three times 

30, 45 and 60 days from transplanting with the mixture of microelements solution i.e. zinc (Zn) at the rate of 200 

mg/L, boron (B) at the rate of 100 mg/L and iron (Fe) at the rate of 500 mg/L in order to obtain  high growth, yield 

and its components, chemical composition and quality. 

Keywords: Cauliflower, organic manures, microelements, chitosan, algae, yeast extract. 
 

INTRODUCTION 
 

Cauliflower (Brassica oleracea L. var. botrytis) is 

widely cultivated all over world and Egypt for its nutritive 

values, high productivity and wider adaptability under 

different ecological conditions. Cauliflower contains 

various kinds of vitamins, especially vitamin C. It also 

contains minerals like potassium, sodium, calcium, iron, 

phosphorus and magnesium. The total area grown with 

cauliflower in Egypt 2017/2018 season was about 10394 

fed, which produced about 124984 tons with an average 

yield of 12.025 t/fed (FAO, 2019).  

The agricultural processes for example; organic 

fertilization treatments and foliar application with some 

microelements and biostimulants that has awfully 

important consequence on growth, yield and its 

components, chemical composition and quality of 

cauliflower. 

Among organic manures, FYM is the most 

substantial due to it holds most of the nutrients required for 

crop growth inclusive reasonable amounts of nutrients 

which become available to plants upon decomposition 

besides enhancing availability of native as well as applied 

nutrients. Sen et al. (2017) reported that the application of 

FYM at 5t/ha registered highest dry matter and highest 

nutrient content in leaf, curd and root parts of cauliflower 

over control plants. Parmar et al. (2018) found that the 

maximum increase in organic carbon, soil carbon biomass, 

bacteria, fungi, actinomycetes and phosphatase enzyme, 

availability of major and micronutrients, yield of 

cauliflower and net returns were observed with farmyard 

manure application. Subedi et al. (2019) demonstrated that 

it could be saving of 50% of nitrogen where it can be 

substituted with the application of organic fertilizer (FYM) 

to increase the yield and morphological character of 

cauliflower. 

Compost as the organic waste can be a valuable and 

inexpensive fertilizer and source of plant nutrients. Positive 

effects of compost on soil structure, aggregate stability and 

water-holding capacity were reported (Odlare et al., 2008). 

Setyowati et al. (2018) indicated that application of 

compost at the rate of 20 t/ha exhibited highest plant 

height, number of leaves leaf, total plant dry weight, curd 

diameter and fresh curd weight of cauliflower compared to 

the other compost levels (0, 5, 10, 15 and 25 t/ha). Shams 

and Farag (2019) showed that the highest application rate 

of compost (14.4 m
3
 ha

-1
) increased the growth, total yield 

and NPK content in curd of cauliflower as compared with 

other studied rates (0, 4.8 and 9.6 m
3
 ha

-1
).  

Humic acid is a commercial product contains many 

elements which improve the soil fertility, increase the 

availability of nutrients, enhancing roots, plant growth, 

development and plant tolerance against both biotic and a 

biotic stresses and quality of crop, and consequently 

increase plant growth and yield. Refai et al. (2018) showed 

that soil applications of potassium humate had the greatest 

stimulation effect on plant growth characters of cauliflower 

under different irrigation regimes in compared with control 

treatment. Hussein (2019) concluded that cauliflower 

plants treated with humic acid decreased NO3 

accumulation in curds and enhanced quality characters. 

http://www.jssae.mans.edu.eg/
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Mahmood et al. (2019) showed that significant effect of 

adding liquid humic acid (10 ml L
-1

) on number of leaves, 

dry weight of plant, total yield, chlorophyll content and 

nutrient uptake of nitrogen, phosphorus and potassium 

absorbed in cauliflower leaves.  

The foliar application with some microelements 

and biostimulants likes chitosan, algas and yeast extract 

have very important role in improving fruit set, 

productivity and quality of vegetables. It has also beneficial 

role in recovery of nutritional and physiological disorders 

in vegetables.  

The micronutrients required in little quantities are 

as imperative as macronutrients. The responsibility of 

micronutrients in regulation plant growth and yield is 

recognized. Dissimilar micronutrients have definite 

character in cauliflower production. Micronutrients 

although mandatory in trace quantity, play fundamental 

task in completion of life cycle of crop. Among 

micronutrients, Zn, B and Fe are more important than 

others due to its availability in soil, mobility in plants and 

soil and more dependency upon pH in soil. Chaudhari et al. 

(2017) reported that highest marketable curd yield per plot, 

marketable curd yield per hectare and other yield attributes 

viz. curd diameter, gross weight of curd and net weight of 

curd were recorded due to foliar spraying with 

micronutrients of 1% General grade-1 (Fe-2.0, Mn-0.5, Zn-

4.0, Cu-0.3 and B-0.5) + Ammonium molybdate. Moklikar 

et al. (2018) showed that the highest growth traits of 

cauliflower (length of leaf and total biomass production), 

yield per plot, TSS and ascorbic acid were recorded by 

foliar spraying with FeSO4 0.5% + Borax 0.2% + ZnSO4 

0.5%. Ali et al. (2019) reported that promotional effects of 

either B or Mo foliar application on growth, yield and 

quality of cauliflower curds compared with untreated 

plants. Nevertheless, the combined application of B and 

Mo together was more effective than application of B or 

Mo when they separately applied. 

Chitosan is a natural polymer derived from 

deacetylation of chitin. Chitin is readily available from 

shellfish waste from food processing. As a high molecular 

polymer, nontoxic, bioactive agent, chitosan has become a 

useful appreciated compound due to its fungicidal effects 

and elicitation of defense mechanisms in plant tissues 

(Terry and Joyce, 2004). Chitosan forms a semi-permeable 

film that regulates gas exchange, reduces respiration and 

transpiration rates and slows down the ripening processes 

(Shehata et al., 2012).  

Algas extract contains a great number of substances 

that influence plant growth and development (Ordog, 

1999). It have been reported to benefit to plants by 

producing growth promoting regulators (gibberellin and 

auxin), vitamins, amino acids, polypeptides, antibacterial 

and antifungal substances that exert phytopathogen bio-

control and polymers, especially exopolysaccharides, that 

improve plant growth and productivity (Zaccaro et al., 

1999). Begum et al. (2018) stated that seaweed extract 

have been widely used as bio-stimulants in crop production 

due to presence of multiple growth regulators (cytokinin, 

auxins, gibberellins and betaines) besides existence of 

macronutrients and micronutrients, which are 

indispensable for early seed germination, plant growth and 

establishment, resistance to biotic and abiotic stress and 

better crop performance.  

 Yeast extract was suggested to participate in a 

beneficial role during vegetative and reproductive growths 

through improving flower formation and their set in some 

plants due to its high auxin and cytokinins content and 

enhancement carbohydrates accumulation. Also, it was 

reported its stimulatory effects on cell division and 

enlargement, protein and nucleic acid synthesis and 

chlorophyll formation (Wanas, 2006), in addition to its 

characterized by its richness in protein (47%), 

carbohydrates (33%), nucleic acid (8%), lipids (4%) and 

different minerals (8%) such as Na, Fe, Mg, K, P,S, Zn, 

Mn, Cu, Si, Cr, Ni, Va and Li, in addition to thiamin, 

riboflavin, pyridoxine, hormones, sugars and other growth 

regulating substances such as; biotin, B12 and folic acid 

(Mahmoud, 2001). Refai et al. (2018) showed that 

applications of active dry yeast extract had the greatest 

stimulation effect on plant growth characters of cauliflower 

under different irrigation regimes in compared with control 

treatment. 

Therefore, this investigation aimed to study the 

effect of organic fertilization treatments and foliar 

application with some microelements and biostimulants on 

growth, yield and its components, chemical composition 

and quality of cauliflower Holland Fargo cultivar.  
 

MATERIALS AND METHODS 
 

The strip-plot design with four replications was 

approved in this experiment. The organic fertilization 

treatments (without organic fertilization i.e. control 

treatment, farmyard manure "FYM", compost and humic 

acid) were allocated in vertical-plots.  FYM (20 m
3
/fed) 

and compost (6 m
3
/fed) were added after determining the 

experimental units on soil surface and then turned over via 

hack. Chemical analysis of used FYM and compost in both 

seasons are presented in Table 1. Humic acid (20 kg/fed) in 

the form of potassium humate was manufactured by 

Jiangxi Pingxuang Anhua Biotechnology Co. LTD in 

China to Elahlia Agriculture Development Co in Egypt, 

and its chemical analysis is presented in Table 2.   
 

Table 1. Chemical analysis of farmyard 

manure and compost used in this study during 

the two growing seasons. 
Properties Farmyard manure Compost 

pH (1 : 5) 6.81 6.07 
EC (dS m-1) 4.21 3.82 
Organic matter (OM %)  32.70 35.90 
Organic carbon (OC %) 19.00 20.90 
Total nitrogen (TN %) 1.25 1.51 
C / N ratio 15.20 13.80 
Total phosphorus (TP %) 0.44 0.53 
Total potassium (TK %) 0.71 0.91 
Available Fe (ppm) 55.12 59.16 
Available Mn (ppm) 23.15 14.41 
Available Zn (ppm) 18.30 19.75 
 

The following foliar application with some 

microelements and biostimulants were devoted in horizontal-

plots: 

1- Without foliar application (control treatment). 

2- Microelements solution i.e. zinc (Zn) in the form of Zn-

EDTA at the rate of 200 mg/L, boron (B) in the form of 
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Zn-EDTA at the rate of 100 mg/L and iron (Fe) in the 

form of Fe-EDTA and at the rate of 500 mg/L. 

3- Chitosan at rate of 2.0 g/L. 

4- Algas at rate of 1.0 g/L.  

5- Yeast extract at rate of 100 ml/L.  
 

Table 2. Chemical analysis of potassium humate used 

in this study during the two growing seasons. 
Analysis Value 
Moisture 15 (%) 
Organic matter (dry basis) 80.0 (%) 
Humic acid (dry basis) 65-70 (%) 
Potassium (dry basis) as K2O 8-10 (%) 
Heavy elements 2.55 (ppm) 
Water solubility > 98.9 (%) 
Appearance Black flake 

 

Chitosan powder (Poly-(1.4-B-D-glucopyranosamine); 

2-Amino-2-deoxy- (1-4)-B-D-glucopyranan) was prepared by 

dissolving a proper amount in 5 % acetic acid solution. Algas 

were obtained from Al-Hayah for Agricultural Projects. Active 

dry yeast was dissolved in water at the rate of 5 g/liter followed 

by adding sugar at ratio 1:1 and kept overnight for activation 

and reproduction of yeast and multiplied efficiently during 

conducive aerobic. This technique for yeast preparation was 

modified by Spencer et al. (1983). 

The foliar solution volume was 200 Liter/fed and 

spraying by hand sprayer (for experimental plots) until 

saturation point. Foliar spraying with these microelements 

and biostimulants solutions was carried out three times at 

the aforementioned rates after 30, 45 and 60 days from 

transplanting.  

Each experimental basic unit included three ridges, 

each of 0.80 m width and 4.0 m length, resulted an area of 

9.60 m2. The soil of experimental site was characterized as 

a sand clay loam in texture with an electrical conductivity 

(EC) of 1.29 dS m-1 and a pH of 8.07. 

The experimental field well prepared for each 

experiment through two ploughing, leveling, compaction, 

ridging and then divided into the experimental units.  

Cauliflower seedlings were obtained from special 

Nursery, which were without delay sown in the reasonably 

moist soil on 17th and 19th October in the 1st and 2nd 

seasons, in that order. Seedlings were sown in hills by hand 

at 50 cm apart on one side of the ridge.  

Phosphorus fertilizer as calcium superphosphate 

(15.5 % P2O5) was applied at the recommended rate (30.0 

kg P2O5/fed) during soil preparation. Potassium fertilizer 

in the form of potassium sulphate (48.0 % K2O) at the 

recommended rate (24.0 kg K2O/fed) and nitrogen 

fertilizer as ammonium nitrate (33.5 % N) at the suggested 

rate (83.75 kg N/fed) were used in two equivalent doses, 

the 1st was added after 21 days from transplanting (before 

the first irrigation) and the 2nd was added after 35 days 

from transplanting (before the second irrigation). 

Through the two growing seasons, every other 

agricultural practices for growing cauliflower were 

prepared according to the recommendations of Ministry of 

Agriculture and Land Reclamation, except for the factors 

under study. 

Studied characters: 

A. Vegetative growth characters: 

After approximately 103 days from the 

transplanting, samples of 5 plants were randomly taken 

from each experimental unit to determine the following 

growth characters:  

1. Number of leaves/pant. 

2. Leaves weight/plant. 

3. Plant weight. 

B. Yield and its component:  

After approximately 120 days from the transplanting 

(harvesting stage), samples of 5 heads were harvested from 

each experimental unit to determine the following 

parameters:  

1. Head weight. 

2. Total yield/fed. 

C. Chemical constituents in the leaves and heads: 

Dry matter percentage (%): The plant samples (leaves and 

heads) were weighed as fresh weight and oven dried at 70 

°C until constant weight and weighted, then dry matter 

percentage in leaves and heads was calculated. 

D. Quality parameters of heads: 

1. Total sugars percentage (%): It was determined 

according to the method of Forsee (1938).  

2. Vitamin-C content "ascorbic acid" (mg/100 g FW): It 

was determined as mg/g fresh weight according to the 

method reported in AOAC (1990). 

3. Nitrate (NO3-N) and nitrite (NO2-N) contents (ppm): 
It were determined in dry heads as methods described by 

Singh (1988). 

According the strip-plot design, all data were 

statistically analyzed accorded to the ANOVA technique as 

available by Gomez and Gomez (1984) and dealing out 

means were contrast by means of least significant of 

difference technique at 5 % level of probability as 

characterized by Snedecor and Cochran (1980). 
 

RESULTS AND DISCUSSION 
 

1- Treatments of organic fertilization effects: 

As shown the obtained resulted (Tables 3 and 4), 

treatments of organic fertilization i.e. control treatment 

(without organic fertilization), farmyard manure, compost 

and humic acid significantly affected cauliflower 

vegetative growth characters (number of leaves/pant, 

leaves weight and plant weight after 103 days from the 

transplanting), yield and its component (head weight and 

total yield/fed), chemical constituents in the leaves and 

heads (leaves and heads dry matter percentages) and 

quality parameters of heads (sugars percentages, vitamin-

C, nitrate and nitrite contents in heads) in both seasons.  

It is obvious that from obtained results of this study 

presented in Tables 3 and 4, organic fertilizing cauliflower 

plants with humic acid at the rate of 20 kg/fed performed 

better than other organic fertilization treatments (compost 

and farmyard manure) and resulted in the highest number 

of leaves/pant, leaves weight, plant weight, head weight, 

total yield/fed, leaves and heads dry matter percentages, 

sugars percentages and vitamin-C and the lowest contents 

of nitrate and nitrite in heads in both growing seasons. The 

second best organic fertilization treatments was c compost 

at the rate of 6 m3/fed, followed by farmyard manure at the 

rate of 20 m3/fed and lastly control treatment (without 

organic fertilization) concerning its effect on vegetative 

growth characters, yield and its component, chemical 
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constituents in the leaves and heads and quality parameters 

of heads in both seasons.  

The increases results may be ascribed to its 

provides stable supply of both macro- and micronutrients, 

and improves soil physical, chemical and biological 

properties, and consequently supports the maximum yield. 

The superiority of humic acid than compost and farmyard 

manure might have been due to humic acid is a 

commercial product recognized as a plant growth promoter 

contains many elements as shown in Table 2. In addition, 

humic acid have beneficial effects on soil structure and soil 

microbial populations as well as increase modify 

mechanisms involved in plant growth stimulation, cell 

permeability and nutrient uptake, which was the main 

reason of enhanced vegetation growth (Ayas and Gulser, 

2005). Also, compost have positive effects on the growth 

of cauliflower, and have great potential to improve 

vegetable growth, because it supplies with essential 

nutrients and reduces pollution caused by using mineral 

fertilizers (Farahzety and Siti-Aishah, 2013). FYM had 

beneficial effect on nutrient availability in soil due to 

improvement in soil physical, chemical and 

microbiological properties. Concerning superiority of 

compost on vegetative growth characters than farmyard 

manure, that may be due to its organic matter, organic 

carbon and total nitrogen were 35.90, 20.90 and 1.51%, 

while in FYM were 32.70, 19.00 and 1.25 %, respectively 

and C/N ratio is more suitable for mineralization, moreover 

it contains P, K, Fe and Zn concentrations are higher than 

in FYM as shown in Tables 1. These results are in 

accordance with those observed by Sen et al. (2017), 

Parmar et al. (2018), Refai et al. (2018), Setyowati et al. 

(2018), Hussein (2019), Mahmood et al. (2019), Shams 

and Farag (2019) and Subedi et al. (2019).  
 

Table 3. Number of leaves/pant, leaves weight, plant weight, head weight and total yield/fed of cauliflower as 

affected organic fertilization treatments and foliar application with some microelements and 

biostimulants as well as their interaction during 2015/2016 and 2016/2017 seasons. 
Characters 

Seasons 
Treatments 

Number of 

leaves/pant 

Leaves weight/plant 

(kg) 

Plant weight  

(kg) 

Head weight 

(kg) 

Total yield 

(t/fed) 

2015/2016 2016/2017 2015/2016 2016/2017 2015/2016 2016/2017 2015/2016 2016/2017 2015/2016 2016/2017 

A- Organic fertilization treatments: 
Without 15.00 14.40 0.716 0.758 1.461 1.613 0.745 0.855 7.452 7.950 
Farmyard manure 17.33 17.73 1.077 1.156 2.004 2.263 0.927 1.034 9.268 10.338 
Compost 19.40 20.53 1.496 1.574 2.468 2.607 0.973 1.094 9.728 11.020 
Humic acid 21.60 23.53 1.989 1.906 3.275 3.299 1.286 1.393 12.860 13.933 
LSD at 5 % 0.40 0.31 0.027 0.021 0.056 0.045 0.040 0.033 0.399 0.447 

B- Foliar spraying treatments: 
Without 16.33 17.50 1.154 1.154 1.995 2.096 0.841 1.390 8.406 9.420 
Microelements 20.83 20.66 1.493 1.546 2.615 2.727 1.122 1.588 11.224 11.753 
Chitosan 17.58 18.16 1.267 1.244 2.188 2.352 0.921 1.485 9.214 10.894 
Algae 18.58 19.58 1.352 1.443 2.383 2.534 1.031 1.770 10.310 11.084 
Yeast 18.33 19.33 1.331 1.355 2.329 2.519 0.998 1.680 9.980 10.901 
LSD at 5 % 0.72 0.65 0.028 0.024 0.047 0.31 0.030 0.034 0.302 0.433 

C- Interaction: 

Without 

Without 13.33 13.00 0.495 0.563 1.144 1.376 0.649 0.813 6.490 8.130 
Microelements 17.33 15.66 0.859 0.949 1.774 1.881 0.915 0.932 9.150 9.320 

Chitosan 14.33 13.33 0.686 0.659 1.369 1.510 0.626 0.769 6.255 6.103 
Algae 15.66 15.33 0.794 0.845 1.563 1.684 0.769 0.911 7.690 8.510 
Yeast 14.33 14.66 0.744 0.773 1.454 1.614 0.768 0.851 7.675 7.687 

Farmyard 
manure 

Without 15.00 16.00 0.880 0.960 1.694 1.941 0.814 0.981 8.140 9.813 
Microelements 20.00 19.33 1.310 1.366 2.308 2.510 0.998 1.168 9.975 11.203 

Chitosan 16.00 17.33 0.973 1.051 1.825 2.143 0.852 1.052 8.520 10.923 
Algae 18.00 18.33 1.144 1.241 2.129 2.312 0.986 1.148 9.855 11.683 
Yeast 17.66 17.66 1.077 1.164 2.062 2.409 0.985 1.120 9.850 11.477 

Compost 

Without 17.00 19.00 1.355 1.377 2.206 2.232 0.851 0.855 8.510 8.547 
Microelements 22.00 22.33 1.655 1.774 2.668 2.860 1.013 1.114 10.130 11.143 

Chitosan 19.00 19.33 1.459 1.465 2.435 2.526 0.977 1.053 9.765 10.533 
Algae 20.00 20.66 1.519 1.680 2.505 2.734 1.038 1.086 10.380 10.857 
Yeast 19.00 21.33 1.490 1.571 2.528 2.685 0.985 1.061 9.855 10.610 

Humic 
acid 

Without 20.00 22.00 1.887 1.716 2.936 2.835 1.049 1.119 10.485 11.190 
Microelements 24.00 25.33 2.146 2.094 3.710 3.657 1.564 1.563 15.640 15.630 

Chitosan 21.00 22.33 1.948 1.801 3.038 3.230 1.090 1.370 10.897 14.293 
Algae 22.00 24.33 2.012 2.007 3.355 3.395 1.385 1.485 13.847 14.853 
Yeast 21.00 23.66 1.950 1.910 3.334 3.377 1.343 1.429 13.430 13.700 

LSD at 5 % 1.08 0.96 0.059 0.042 0.074 0.062 0.062 0.047 0.621 0.769 
 

2- Treatments of foliar spraying effects: 

The obtained results of this study (Tables 3 and 4), 

demonstrate that the studied treatments of spraying 

significantly affected vegetative growth characters of 

cauliflower (number of leaves/pant, leaves weight and 

plant weight after 103 days from the transplanting), yield 

and its component (head weight and total yield/fed), 

chemical constituents in the leaves and heads (leaves and 

heads dry matter percentages) and quality parameters of 

heads (sugars percentages, vitamin-C, nitrate and nitrite 

contents in heads) in together seasons.  

From obtained results (Tables 3 and 4), it can be 

seen that, foliar spraying cauliflower plants with mixture of 

microelements solution (Zn at 200 mg/L, B at 100 mg/L 
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and Fe at 500 mg/L) three times 30, 45 and 60 days from 

transplanting exceeded other foliar spraying treatments and 

produced the highest number of leaves/pant, leaves weight, 

plant weight, head weight, total yield/fed, leaves and heads 

dry matter percentages, sugars percentages and vitamin-C 

and the lowest contents of nitrate and nitrite in heads in 

together growing seasons. The obtained results because of 

spraying with mixture of microelements solution, algas, 

yeast extract and chitosan as a modern trends in fertilizing 

cauliflower may be due to micronutrients likes; Zn, B and 

Fe are associated with the carbohydrate metabolism and 

reproductive phase of the plants along with photosynthesis 

or various enzymatic activities (Sidhu et al., 2019). 

 

Table 4. Leaves and heads dry matter, sugars percentages, Vitamin-C (VC), nitrate (NO3-N) and nitrite (NO2-N) 

contents as affected organic fertilization treatments and foliar application with some microelements and 

biostimulants as well as their interaction during 2015/2016 and 2016/2017 seasons. 

Characters 

Seasons 
Treatments 

Leaves dry 
matter (%) 

Heads dry  
matter (%) 

Total sugars  
(%) 

VC 
(mg/100 g FW) 

NO3-N 
(ppm) 

NO2-N 
(ppm) 

2015/ 

2016 

2016/ 

2017 

2015/ 

2016 

2016/ 

2017 

2015/ 

2016 

2016/ 

2017 

2015/ 

2016 

2016/ 

2017 

2015/ 

2016 

2016/ 

2017 

2015/ 

2016 

2016/ 

2017 

A- Organic fertilization treatments: 
Without 13.14 14.333 14.46 15.67 4.18 3.71 42.47 39.66 140.2 127.0 1.833 1.672 
Farmyard manure 13.45 14.485 14.85 16.08 4.38 4.06 44.68 42.94 131.6 116.2 1.529 1.405 
Compost 13.75 14.787 15.24 16.50 4.59 4.19 46.83 45.47 122.0 109.7 1.215 1.138 
Humic acid 14.07 15.161 15.68 16.85 4.78 4.46 49.46 48.82 113.5 101.3 0.928 0.894 
LSD at 5 % 0.15 0.21 0.06 0.07 0.09 0.11 0.45 0.36 1.2 1.3 0.039 0.048 

B- Foliar spraying treatments: 
Without 13.22 14.37 14.64 15.69 4.24 3.78 44.72 43.18 130.0 116.1 1.549 1.520 
Microelements 14.00 15.12 15.48 16.86 4.72 4.41 47.10 45.33 122.8 110.5 1.210 1.053 
Chitosan 13.41 14.47 14.85 15.97 4.36 3.93 45.25 43.70 128.7 114.9 1.455 1.381 
Algae 13.79 14.85 15.27 16.58 4.61 4.33 46.39 44.75 125.2 112.5 1.308 1.158 
Yeast 13.61 14.62 15.06 16.27 4.48 4.08 45.85 44.15 127.3 113.6 1.358 1.274 
LSD at 5 % 0.19 0.22 0.05 0.05 0.06 0.08 0.77 0.61 1.4 1.4 0.035 0.037 

C- Interaction: 

Without 

Without 12.75 13.81 14.04 15.09 3.93 3.43 41.30 38.53 144.3 130.2 2.020 1.803 
Microelements 13.54 14.57 14.89 16.26 4.42 3.99 43.73 40.76 136.4 122.1 1.667 1.480 

Chitosan 12.96 14.90 14.26 15.37 4.06 3.57 41.80 39.13 142.0 129.1 1.910 1.817 
Algae 13.33 14.32 14.65 15.97 4.31 3.86 43.06 40.23 138.0 126.5 1.750 1.573 
Yeast 13.15 14.06 14.47 15.66 4.18 3.72 42.46 39.63 140.2 127.4 1.817 1.687 

Farmyard 
manure 

Without 13.07 13.93 14.44 15.48 4.14 3.66 43.63 41.93 135.3 118.5 1.730 1.620 
Microelements 13.84 14.98 15.28 16.70 4.62 4.38 45.76 44.16 127.1 113.8 1.340 1.187 

Chitosan 13.27 14.26 14.64 15.76 4.26 3.80 44.16 42.36 133.6 117.3 1.590 1.507 
Algae 13.64 14.75 15.07 16.38 4.52 4.50 45.26 43.43 129.4 115.0 1.443 1.300 
Yeast 13.44 14.50 14.85 16.07 4.38 3.96 44.60 42.83 132.9 116.1 1.540 1.413 

Compost 

Without 13.35 14.41 14.84 15.91 4.35 3.88 45.73 44.40 123.0 112.1 1.417 1.357 
Microelements 14.15 15.29 15.66 17.07 4.84 4.51 48.16 46.56 118.2 107.3 1.077 0.917 

Chitosan 13.55 14.51 15.02 16.20 4.46 4.03 46.20 45.00 123.8 110.8 1.297 1.237 
Algae 13.95 14.94 15.46 16.82 4.72 4.33 47.20 46.06 122.4 108.4 1.133 1.023 
Yeast 13.75 14.77 15.25 16.50 4.59 4.19 46.86 45.33 122.6 109.7 1.153 1.157 

Humic 
acid 

Without 13.71 14.64 15.26 16.26 4.54 4.16 48.23 47.86 117.4 103.7 1.030 1.300 
Microelements 14.46 15.66 16.09 17.39 5.02 4.76 50.73 49.83 109.7 98.9 0.757 0.630 

Chitosan 13.88 14.92 15.47 16.56 4.67 4.31 48.83 48.33 115.6 102.5 1.023 0.963 
Algae 14.24 15.41 15.91 17.17 4.90 4.62 50.03 49.26 111.2 100.1 0.907 0.737 
Yeast 14.08 15.15 15.68 16.87 4.79 4.46 49.50 48.83 113.6 101.3 0.923 0.840 

LSD at 5 % 0.33 0.49 0.16 0.15 NS NS 0.86 0.68 2.6 2.3 0.172 0.188 
 

While, foliar spraying with algas at 1.0 g/L three 

times also came in the second rank after microelements 

treatment and followed by foliar spraying with yeast 

extract at 100 ml/L and then foliar spraying with chitosan 

at 2.0 g/L relating to its influence on growth characters, 

yield and its component, chemical constituents in the 

leaves and heads and quality parameters of heads in both 

seasons. These results may be due to algas contains a great 

number of substances such as; growth promoting 

regulators (gibberellin and auxin), vitamins, amino acids, 

polypeptides, antibacterial and antifungal substances that 

influence plant growth and development (Zaccaro et al., 

1999). Besides, foliar application with yeast could be of a 

great importance for plant growth due to its a rich source of 

phytohormones (especially cytokinins), vitamins, enzymes, 

amino acids and minerals (Mahmoud, 2001). Also, 

Chitosan have fungicidal effects and elicitation of defense 

mechanisms in plant tissues (Terry and Joyce, 2004), 

which was reflect on increases in plant growth characters 

such as number of leaves/pant, leaves weight and plant 

weight of cauliflower.  

The control treatment associated with lowest values 

of vegetative growth characters, yield and its component, 

chemical constituents in the leaves and heads and quality 

parameters of heads in together seasons. These results were 

parallel with those reported by Moklikar et al. (2018), 

Refai et al. (2018) and Ali et al. (2019). 

3. Interaction effects: 

The obtained results (Tables 3 and 4), indicate that 

there was significant effect due to the interaction between 

organic fertilization treatments and foliar application with 

some microelements and biostimulants on vegetative 
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growth characters of cauliflower (number of leaves/pant, 

leaves weight and plant weight after 103 days from the 

transplanting), yield and its component (head weight and 

total yield/fed), chemical constituents in the leaves and 

heads (leaves and heads dry matter percentages) and 

quality parameters of heads (vitamin-C, nitrate and nitrite 

contents in heads) in both seasons. Vice-versa concerning 

its effect on sugars percentages in cauliflower heads in 

together seasons.  

The obtained results (Tables 3 and 4), clear that the 

highest number of leaves/pant, leaves weight, plant weight, 

head weight, total yield/fed, leaves and heads dry matter 

percentages, sugars percentages and vitamin-C and the 

lowest contents of nitrate and nitrite in heads were resulted 

from organic fertilizing cauliflower soil with humic acid at 

the rate of 20 kg/fed in addition foliar spraying three times 

30, 45 and 60 days from transplanting with the mixture of 

microelements solution i.e. zinc (Zn) at the rate of 200 

mg/L, boron (B) at the rate of 100 mg/L and iron (Fe) at 

the rate of 500 mg/L in both seasons. The second best 

interaction treatment was organic fertilizing cauliflower 

soil with humic acid at the rate of 20 kg/fed as well foliar 

spraying three times too with algas at rate of 1.0 g/L 

concerning its effect on vegetative growth characters, yield 

and its component, chemical constituents in the leaves and 

heads and quality parameters of heads in both seasons. On 

the other hand, the lowest results of vegetative growth 

characters, yield and its component, chemical constituents 

in the leaves and heads and quality parameters of heads 

were obtained from control treatment of both studied 

factors (without organic fertilizing with any organic 

fertilizers under study and without foliar spraying with any 

treatment) in both seasons. 
 

CONCLUSION 
 

From obtained results of this study it can be 

concluded that organic fertilizing soil of cauliflower 

Holland Fargo cultivar with humic acid at the rate of 20 

kg/fed in addition foliar spraying three times 30, 45 and 60 

days from transplanting with the mixture of microelements 

solution i.e. zinc (Zn) at the rate of 200 mg/L, boron (B) at 

the rate of 100 mg/L and iron (Fe) at the rate of 500 mg/L 

in order to obtain  high growth, yield and its components, 

chemical composition and quality. 
 

REFERENCES 
 

Ali, M.A.M. ; E.A.A. Yousef and I.N. Nasef (2019). 

Cauliflower growth, yield and quality response to 

nitrogen fertilization and micronutrients foliar 

application in newly reclaimed areas. J. Plant 

Production, Mansoura Univ., 10(3): 317-325.  

AOAC (1990). Official Methods of Analysis. 15
th
 Ed. 

Association of Official Analytical Chemists, Inc., 

Virginia, USA, pp: 770-771. 

Ayas, H. and F. Gulser (2005). The effects of sulfur and 

humic acid on yield components and macronutrient 

contents of spinach. J. Biol. Sci., 5(6): 801-804. 

Begum, M. ; B.C. Bordoloi ; D.D. Singha and N.J. Ojha 

(2018). Role of seaweed extract on growth, yield and 

quality of some agricultural crops: A review. Agric. 

Rev., 39(4): 321-326.  

Chaudhari, V.J. ; N.K. Patel ; B.M. Tandel and C. Vibhuti 

(2017). Effect of foliar spray of micronutrients on 

growth and yield of cauliflower (Brassica oleracea L. 

var. botrytis). Intern. J. of Chem. Studies, 5(6): 1133-

1135. 

FAO (2019). Food and Agriculture Organization. Faostat, 

FAO Statistics Division, November, 2019. 

Farahzety, A.M. and H. Siti-Aishah (2013). Effects of 

organic fertilizers on performance of cauliflower 

(Brassica oleracea var. botrytis) grown under 

protected structure. J. Trop. Agric. and Fd. Sc., 41(1): 

15-25. 

Forsee, W. T. (1938). Determination of sugar in plant 

materials a photoelectric method. Indus. Eng. Chem. 

Anal. Ed. 10: 411-418. 

Gomez, K.N. and A.A. Gomez (1984). Statistical procedures 

for agricultural research. John Wiley and Sons, New 

York, 2
nd

 ed., p 68. 

Hussein, Wafaa, A. (2019). Effect of nitrogen source on 

NO3-N accumulation, nitrate reductase activity, 

growth and yield in Brassica plants. Plant Arch., 

19(1): 853-858. 

Mahmood, Y.A. ; F.W. Ahmed ; S.S. Juma and A.A.A. Al-

Arazah (2019). Effect of solid and liquid organic 

fertilizer and spray with humic acid and nutrient 

uptake of nitrogen, phosphorus and potassium on 

growth, yield of cauliflower. Plant Arch. 19(2): 1504-

1509.   

Mahmoud, T.R. (2001). Botanical studies on the growth and 

germination of Mahnolia (Magnolia grandiflora L.) 

plants. M. Sci. Thesis. Fac. of Agric. Moshtohor, 

Zagazig Univ., Egypt. 

Moklikar, M.S. ; D.P. Waskar ; M.M. Maind and V.K. 

Bahiram (2018). Studies on effect of micro nutrients 

on growth and yield of cauliflower (Brassica 

oleracea var. botrotis) cv. Sungro-Anandi. Int. J. 

Curr. Microbiol. App. Sci., Special Issue-6: 2351-

2358. 

Moran R. and D. Porath (1982). Chlorophyll determination in 

intact tissues using N.N. Dimethyl formamide. Plant 

Physiol., 69: 1370-1381. 

Odlare, M. ; M. Pell and K. Svensson (2008). Changes in soil 

chemical and microbiological properties during 4 

years of application of various organic residues. 

Waste Manag., 28: 1246-1253. 

Ordog, V. (1999). Beneficial effects of microalgale and 

cyanobacteria in plant soil systems, with special 

regard to their auxin-and cytokinin-like activity. Proc. 

of the Intern. Workshop and Training Course on 

Microalgal Biology and Biotechnology, June 13-26, 

Mosonmagyarovar, Hungary, pp: 13-26. 

Parmar, D.K. ; D.R. Thakur and G. Singh (2018). Influence 

of selected organic manures on soil health and yield 

sustainability of Western Himalaya vegetable 

production systems. Int. J. Curr. Microbiol. App. Sci., 

7(10): 249-256. 

Refai, E.F.S. ; H.H.A. Mostafa ; M.M. Hefzy and M.M.A. 

Zahran (2018). Influence of irrigation water quantity 

and biofertilizer on cauliflower productivity in sandy 

calcareous soil. Fayoum J. Agric. Res. & Dev., 32(2): 

119-134.  



J. of Plant Production, Mansoura Univ., Vol. 11 (1), January, 2020 

24 

Sen, J. ; S.P. Das ; G.K. Ghosh and G. Santra (2017). 

Nutrient content of cauliflower (rassica oleracea 

L.var. botrytis) as influenced by lime, boron and 

farmyard manure in acid soil of north central plateau 

zone of India. Trends in Biosci., 10(1): 240-245.  

Setyowati, N. ; S. Sudjatmiko ; Z. Muktamar ; F. Fahrurrozi ; 

M. Chozin and P. Simatupang (2018). Growth and 

yield responses of cauliflower on tithonia (Tithonia 

diversifolia) compost under organic farming 

practices. Intern. J. of Agric. Tech., 14(7): 1905-1914. 

Shams, A.S. and A.A. Farag (2019). Implications of water 

stress and organic fertilization on growth, yield and 

water productivity of cauliflower (Brassica oleracea 

var. botrytis, L.). J. of Plant Production, Mansoura 

Univ., 10(10): 807-813.  

Shehata, S.A. ; Z.F. Fawzy and H.R. El-Ramady (2012). 

Response of cucumber plants to foliar application of 

chitosan and yeast under greenhouse conditions. 

Australian J. of Basic and App. Sci., 6(4): 63-71. 

Sidhu, M.K. ; H.C. Raturi ; D.S. Kachwaya and A. Sharma 

(2019).  Role of micronutrients in vegetable 

production: A review. J. of Pharm. and Phytochem., 

SP1: 332-340.  

Singh, J.P. (1988). A rapid method for determination of 

nitrate in soil and plant extracts. Plant and Soil, 110: 

137-139. 

Snedecor, G. W. and W. G. Cochran (1980). Statistical 

Methods. 
7Th 

 Ed. Iowa State University Press, Iowa, 

USA., PP. 507. 

Somogy, N. (1952). Notes on sugar determination. J. Biol. 

Chem., 195:19-23. 

Spencer, T.F.T. ; S.M. Dorothy and A.R.W. Smith (1983). 

Yeast genetics "Fundamental and applied aspects", 

pp: 16-18, ISBN 387-390973-9, Springer. Verlag. 

New York, U.S.A. 

Subedi, R. ; A. Khanal ; K. Aryal ; L.B. Chhetri and B.P. 

Kandel (2019). Response of Azotobacter in 

cauliflower (Brassica oleracea L. var. botrytis) 

production at Lamjung, Nepal. Acta Sci., 3(1): 17-20.  

Terry, L.A. and D.C. Joyce (2004). Elicitors of induced 

disease resistance in postharvest horticultural crops: a 

brief review. Postharvest Bio. and Tech., 32: 1-13. 

Thin, C.G. and P.A. Thomson (1967). Estimation of calcium 

and magnesium in serum and urine by atomic 

absorption spectrophotometry. J. Clinic. Path., 20: 

280-282. 

Wanas, A.L. (2006).Trails for improving growth and 

productivity of tomato plants grown in winter. 

Annals. Agric. Sci. Moshtohor, 44 (3):466-471. 

Wolf, B. (1971). The determination of boron in soil extracts, 

plant materials, composts, manures, waters and 

nutrient solutions. Comm. Soil Sci. and Plant Anal ., 

2: 363. 

Zaccaro, M.M.C. ; G. Caire ; M. Cano ; M. Palma and K. 

Colombo (1999). Effect of cyanobacteiral inoculation 

and fertilizers on rice seedlings and post harvest soil 

structure. Commun. Soil Sci. Plant Anal., 30: 97-107. 
 

 

 
 

 

 القنبيط إنتاجيت وجودة تأثير التسويذ العضوى والرش ببعض العناصر الصغرى والونشطاث الحيويت علي 
 أحوذ أحوذ رضا أحوذ العووشي و  السيذ إبراهين الجويليالسعيذ عبذ النبي ،  هحوذ حسام

 .، هصر قسن الخضر والزينت ، كليت الزراعت ، جاهعت الونصورة
 

 

زٛبٌ أجزٚذ رجزثز إسى قم خبص ثحبٌ حقه خ ، يظز ، خلال ي ز  2016/2017ٔ  2015/2016ثًزكش أجب، يحبفظخ انذقٓهٛ ًٛذ نذراسخ رأثٛ يعبيلاد انزس

بًد ثهذٖ ثًعذل انعضٕ٘  قبرَخ(، س ًٛذ عضٕٖ )يعبيهخ انً جًٕسذ ثًعذل  3و 20ْٔٗ؛ ثذٌٔ رس ، ك ٕٓٛيك ثًعذل  3و 6/ فذاٌ ٔانزش  كجى / فذاٌ 20/ فذاٌ ٔحًض ان

رقٗ ثجعض ٕٚخ  انٕ ًُشطبد انحٛ أن بُطز انذقٛقخ  بُطز انظغز٘ )انشَك ثًعذل انع ل انع يهجى / نزز ،  200ْٔٗ؛ ثذٌٔ رش ٔرقٗ )يعبيهخ انًقبرَخ(، رش ٔرقٗ ثًحهٕ

زٕٛساٌ ثًعذل  500يهجى / نزز ٔانحذٚذ ثًعذل  100انجٕرٌٔ ثًعذل  جى / نزز ٔرش  1.0جى / نزز ، رش ٔرقٗ ثبنطحبنت ثًعذل  2.0يهجى / نزز( ، رش ٔرقٗ ثبنش

ًٛزح ثًعذل  حبفظخ يم / نزز  100ٔرقٗ ثًسزخهض انخ ئٛٛخ نً ذا فبرجٕ رحذ انظزٔف انج نُٕ جُٛط طُفْ  ًٛبئٙ ٔجٕدح انق بَرّ ، انززكٛت انكٛ حظٕل ٔيكٕ أنً  ًٕ عهٗ انُ

خ، يظز هٛٓ زًعبيذح فٗ أرثعخ يكزراد. رى رخظٛض ان.  انذق ًٛى انشزائح ان ذِ انزجبرة فٙ رظ ًٛذ انعضٕ٘اًعبيلاد نشزائح انزأسٛخ ٔقذ أجزٚذْ  بً رى . نزس ُٛ ث

ًُشطبد انحٕٛٚخ.  أن رقٗ ثجعض انعُبطز انذقٛقخ  عبيلاد انزش انٕ هٚٙ:رخظٛض انشزائح الأفقٛخ نً بٓ كًب  زحظم عهٛ زبئج انً زُبئج انزٙ رى  *ًٔٚكٍ رهخٛض انُ رشٛز ان

ًُسًذح عضٕ جُٛط ان جَبربد انق ذِ انذراسخ ، أٌ  بٓ يٍْ  ٕٓٛيك ثًعذل انحظٕل عهٛ ًٛذ انعضٕ٘  20بًٚ ثحًض ان بْ يٍ يعبيلاد انزس كجى / فذاٌ كبَذ أفضم يٍ غٛز

جًٕسذ( ٔأدد نهحظٕل عهٗ  أنك بًد انجهذٖ  زُبئج)انس أنزؤٔص ٔطفبد  انقٛى نظفبد أفضم ان خ فٙ الأٔراق  بٛئٛ بَد انكًٛ كٕ بَرّ ، انً حظٕل ٔيكٕ ًٕ انخضز٘ ، انً انُ

ًٍٛ ٕس بُطز انذقٛقخ )انشَك ثًعذل  *.جٕدح انزؤٔص فٙ كلا انً ل انع ط يٍ يحهٕ بٓ ثخهٛ ط انزٙ رى رش جُٛ يهجى / نزز  100يهجى / نزز ، انجٕرٌٔ ثًعذل  200جَبربد انق

زَجذ ٕٚيًب يٍ انشزم  60ٔ  45ٔ  30يهجى / نزز( ثلاس يزاد ثعذ   500أنحذٚذ ثًعذل  أٔ رقٙ الأخزٖ  بًٚ عهٗ يعبيلاد انزش انٕ زبئرفٕقذ يعُٕ ج نظفبد أفضم انُ

ًٍٛ ٕس أنزؤٔص ٔطفبد جٕدح انزؤٔص فٙ كلا انً ًٛبئٛخ فٙ الأٔراق  بَد انكٛ َٕبرّ ، انًكٕ حظٕل ٔيك ًٕ انخضز٘ ، انً بٓ يٍ  *.انُ زُبئج انزٙ رى انحظٕل عهٛ يٍ ان

ٕٓٛيك ثًعذل  ٕلاَذ فبرجٕ ثحًض ان جُٛط طُفْ  ًٛذ انعضٕٖ نهق ًكٍ انزٕطٛخ ثبنزس ل كجى / فذاٌ ثبلإ 20ْذِ انذراسخ ،ٚ  ط يٍ يحهٕ رقٙ ثخهٛ ضابفخ لنٗ انزش انٕ

أنحذٚذ ثًعذل  100يهجى / نزز ، انجٕرٌٔ ثًعذل  200انعُبطز انذقٛقخ )انشَك ثًعذل  ٕٚيًب يٍ انشزم  60ٔ  45ٔ  30اد ثعذ  يهجى / نزز( ثلاس يز 500يهجى / نزز 

أنزؤٔص ٔطفبد جٕدح انزؤٔص رحذ  ًٛبئٛخ فٙ الأٔراق  َٕبد انكٛ ك بَرّ ، انً حظٕل ٔيكٕ ًٕ انخضز٘ ، انً زُبئج نظفبد انُ ظم انظزٔف نهحظٕل عهٗ أفضم ان

هٓٛخ ، يظز حبفظخ انذق ئٛٛخ نً  .انج


