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ABSTRACT  

The investigation was carried out at Experiment Station of Faculty of Agriculture, Cairo 
University during the winter seasons of 2011-2012 and 2012-2013 in plastic house to study the effect 
of compost (CO), humic acid (HA) and amino acids (AA) on growth, fruit quality as well as yield and 
storage-ability of sweet pepper cv. Play-Poy. The treatments of this experiment were 8 treatments and 
applied as follows; CO at 10 ton/feddan (100% CO); 100% CO + HA foliar application 1 g/l; 100% 
CO + AA foliar application 2 ml/l; 100% CO + HA foliar application 1 g/l+ AA foliar application 2 
ml/l; CO at 5 ton/feddan (50% CO) + HA foliar application 1 g/1; 50% CO + AA foliar application 2 
ml/l; 50% CO + HA foliar application 1 g/l+ AA foliar application 2 ml/l and mineral fertilization 
(MF) at recommended dose as a control. A complete randomized blocks design with three replications 
was adopted. The results indicated that all treatments, except the treatment of 100% compost with 
HA, caused a significant increment in plant height as compared with control (MF). The highest fruit 
weight achieved with using 50% compost + HA. Moreover, there were no significant differences 
between all treatments and control on fruit length, except the treatment of 100% CO+HA+AA which 
caused significant reduction in fruit length as compared with control. Also, fruit diameter was 
significantly higher with using 50% CO+HA than control.  The lowest flesh thickness recorded with 
using 100% CO+AA or 50% CO+HA+AA as compared with control. No significant differences were 
noticed between the all treatments and control on both of TSS and nitrate content of pepper fruits. 
After 20 days from starting storage, weight loss% of pepper fruits significantly decreased with using 
all organic treatments as compared with control (MF). 
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Introduction

 
 Sweet pepper (Capsicum annuum L.) is one of most popular and favorite vegetable crop 

cultivated in Egypt for local market and exportation. High cash crops such as sweet pepper have 
occupied an important rank in Egyptian and world agriculture due to its high profit and nutritional 
values for human health (El-Hifny and El-Sayed, 2011).  

Although, chemical fertilizers enhance crop yield because plants utilize these nutrients directly 
or indirectly provided by these inorganic fertilizers, the continuous and comprehensive use of 
chemical fertilizers impart various undesirable effects on the agricultural ecosystem like degradation 
of the soil and microbial diversity, contamination of groundwater, and pollution of the atmosphere 
(Kaur et al., 2008; Chaudhry et al., 2009). Compost, and vermicompost, when applied to the soil, 
enhances soil microbial activities, which improves crop growth, inhibits the attack of pests and 
diseases and also improves soil physicochemical properties as well as biological activities (Pathma 
and Sakthivel, 2012). Thus, the application of compost and vermicompost has become the need of the 
hour to rehabilitate the degraded lands (Bending et al., 2002; Zhang et al., 2012). Consumers and 
growers have become more conscious of how consumed goods are produced and if foods present any 
risk for human health in terms of pesticide residues. In contrast to conventional production systems in 
which plant nutrition is based on using synthetic and well-balanced fertilizers in excess of plant 
uptake, organic horticulture is based on an integrated agro-system using organic fertilizer input 
(Dorais, 2007).  Organic amendments have been shown to improve soil physical characteristics and 
nutrient retention in greenhouse soils (Hamza and Anderson, 2005; Willekens et al., 2014; Scotti et 
al., 2016). Several research projects comparing productivity and yield for compost fertilized and 
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synthetic-fertilized crops have shown generally favourable results for the organic treatments (Ozores-
Hampton et al., 2005). Moreover, Delate, (2003) mentioned that pepper growth, harvest weight and 
marketable fruit numbers were similar in conventional and organic production systems from 1998 to 
2000 when 112 kg ha-1 N was applied through synthetic fertilizer or compost. Zone-tillage or 
incorporation of cover crops prior to planting resulted in pepper weights equivalent to compost 
treatments, but in zone-tilled plots in the second season, pepper growth was significantly reduced. 
Also, postharvest weight loss was similar in the compost (112 kg ha-1 N) and synthetic fertilizer 
treatments after three to nine weeks in 10° C storage. Moreover, a number of reports have suggested 
that the application of compost and vermicompost in farmyard soils has resulted in increased field 
productivity, yield and higher microbial functional diversity, irrespective of land use patterns or 
seasons (Bending et al., 2002; Zhang et al., 2012; Zhen et al., 2014).  

The use of humic substances (HS) to improve crop growth has been the subject of a substantial 
body of research over decades. HS can be characterized as humic acid, fulvic acid, and humin on the 
basis of solubility in water as a function of pH (Varanini and Pinton, 1995; Hartz and Bottoms, 2010). 
The informed effects of HS on soil physiochemical properties include stabilization of soil structure 
(Piccolo and Mbagwu, 1990; Hartz and Bottoms, 2010) and increased cation exchange (Allison, 
1973). Root growth improvement has been attributed to improved soil structure, stimulation of soil 
microflora, and auxin-like effects (Chen and Aviad, 1990). Additionally, enhanced nutrient 
availability has been reported. Humic acid plays an important role in the soil fertility and plant 
nutrition (Atiyeh et al., 2002). Soils with high humic substances support plant growth, making them 
more stress tolerant, healthier, producing higher yields with a superior nutritional quality of harvested 
foods and feeds (Pettit, 2004).  On the other hand, studies showing positive responses of HA under 
field conditions have been conducted in low organic matter soils (Fagbenro and Agboola, 1993). U.S. 
research suggests that, under representative field conditions, commercial HA formulations do not 
reliably provide agronomic benefits for vegetable production. Boyhan et al. (2001) found no HS 
effects on onion yield in 3 years of field trials but reported enhanced storage life in 1 year. Duval et al. 
(1998) and Feibert et al. (2003) reported no benefit from HS application in field production of onions 
and mustard greens, respectively.  

Also, it is known that foliar application has rapid impact in supplying plants with its 
requirements. The use of amino acids spray on plant shoot is one of the modern methods used to 
improve plant growth and productivity because of their direct role in increasing the tissue content of 
proteins and essential enzymes for organizing the metabolic events or activation of antioxidants. 
Hence, more plant resistance toward stressful conditions is achieved (Cerdána et al., 2009), as well as 
better performance under such conditions (Hounsome et al., 2008). Serna et al. (2012) found that the 
spray of pepper plants with a mixture of amino acids led to raise the efficiency of photosynthesis, and 
thus, give the best vegetative growth. In addition, Sarojnee et al. (2009) and Korkmaz et al. (2012) 
found that the use of amino acids led to a pronounced increase in pepper plant height, number of 
branches and dry weight of shoots, especially after 50 days of treatment compared to non-treated 
plants. So, the aim of this study was to compare the effect of compost, humic acid and amino acids on 
the growth, fruit quality, yield, shelf life and some chemical parameters of sweet pepper under 
greenhouse conditions. 

 Material and Methods
 

The investigation was carried out at Experiment Station of Faculty of Agriculture, Cairo 
University during the winter season of 2011-2012 and 2012-2013 under plastic house conditions to 
study the effect of compost (CO) only, (The analysis of compost contains 0.93N, 0.43P2O5 and 0.68 
K2O %), combined with humic acid (HA), (Hammer, Arabian Group for Agriculture Service (AGAS) 
Co. Egypt) (Hammer composition, humate potassium 86% and potassium oxide 6%), or combined 
with amino acids (AA), (Amino power, AGAS Co.) (Amino power composition, free amino acids, 
citric acid 3%, potassium oxide 3.5% L-Amino acids), on growth, fruit quality as well as yield and 
storage-ability of sweet pepper cv. Play-Poy. The soil of the experimental area was loamy clay in 
texture with 7.89, EC 1.65 (mmohs/cm) and contained 42 ppm N, 22 ppm P, 187 ppm K. Seedlings 
were planted on 3rd September 2011 and on 5th September 2012. A complete randomized blocks 
design with three replications was adopted. The area of experimental plot was 7m2 (7 m length X 1 m 
width). The distance between pepper transplants was 0.5m and between rows was 0.5 m. Pepper 
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transplants were planted in both sides of rows. The treatments of this experiment were 8 treatments 
and applied as follows; CO at 10 ton/feddan (100% CO); 100% CO + HA foliar application 1 g/l; 
100% CO + AA foliar application 2 ml/l; 100% CO + HA foliar application 1 g/l + AA foliar 
application 2 ml/l; CO at 5 ton/feddan (50% CO) + HA foliar application 1 g/l; 50% CO + AA foliar 
application 2 ml/l; 50% CO + HA foliar application 1 g/l+ AA foliar application 2 ml/l and mineral 
fertilization (MF) at recommended dose as a control (120 kg N, 95 kg P2O5 and 140 kg K2O per 
feddan), MF applied at three equal parts as follow; before planting, 30 and 60 days after planting. 
Foliar treatments of HA and AA were conducted in three times 30, 45, 60 days after planting. Plant 
height, the mean of three plants of each plot, at 60 days from transplanting was recorded and also 
three fruits from each plot randomly sampled at the third harvest to estimate fruit characteristics 
(mean fruit weight, fruit length, fruit diameter, fruit flesh thickness, fruit TSS%, by using Zeiss 
laboratory refractometer, and fruit nitrate content) as well as early (were estimated from the first and 
the second harvest) and total yield. Fruit nitrate content was determined by micro-Kjeldahl method as 
explained by Hesse (1971). One kilogram of pepper fruits from each treatment at the first harvest were 
weighed in Styrofoam plates (0.5 kg per each plate) covered by plastic clear-sheet and stored in cold 
chamber at 7-9 °C and 80-85 % relative humidity. Fruits of each treatment divided into two groups, the first 
one was to calculate weight loss % and the second was for measuring TSS%. Percentage of weight loss and 
TSS% (by using Zeiss laboratory refractometer) were determined two times after 10 and 20 days from 
starting storage. Data over the 2 years were pooled for analysis. The two seasons were statistically 
homogenized. Significant differences among treatments means were separated using LSD at 0.05 
using M-Stat (ver. 4). (Snedecor and Cochran, 1980). 

             
Result and Discussion  

The effect of organic fertilizers on plant height and fruit quality (fruit weight, fruit length, fruit 
diameter and flesh thickness) of sweet pepper are varied (Table 1). All treatments, except the 
treatment of 100% compost with HA, caused a significant increment in plant height as compared with 
control (MF). Generally, the best value of pepper plant height achieved with using 50% compost 
combined with both of humic acid and amino acids. The increase in growth could be due to increase 
in microbial biomass in soils receiving compost or may be due to production of plant growth 
regulators by microorganisms or due to the positive effects of humates. In this regard, Delate, (2003) 
mentioned that pepper growth were similar in conventional and organic production systems when 112 
kg ha-1 N was applied through synthetic fertilizer or compost. Also, Pettit, (2004) reported that soils 
with high humic substances support plant growth. Moreover, Cerdána, et al. (2009) found that using 
of amino acids spray on plant shoot is one of the modern methods used to improve plant growth 
because of their direct role in increasing the tissue content of proteins and essential enzymes for 
organizing the metabolic events or activation of antioxidants. Sarojnee et al. (2009) and Korkmaz, et 
al. (2012) found that the use of amino acids led to a pronounced increase in pepper plant height, 
number of branches and dry weight of shoots, especially after 50 days of treatment compared to non-
treated plants. 

With regard to the effect of organic fertilizers on fruit quality, the treatments of 50% CO+HA, 
50% CO+ AA, 100% CO + HA+AA and 100% compost gave fruit weight significantly heavier than 
MF (control). On the contrary, fruit weight significantly decreased with using 100% CO combined 
with AA or combined with HA as compared with control. Generally, the highest fruit weight achieved 
with using 50% compost + HA. Moreover, there were no significant differences between all 
treatments and control on fruit length, except the treatment of 100% CO+HA+AA which caused 
significant reduction in fruit length as compared with control. Also, fruit diameter was significantly 
higher with using 50% CO+HA than control, whereas there were no significant differences between 
the other treatments and control.  The lowest flesh thickness recorded with using 100% CO+AA and 
50% CO+HA+AA as compared with control. Generally, data indicated that the highest flesh thickness 
was found with using 100% CO+ HA. The positive effect on fruit quality may be attributed to 
presence of plant growth regulators and humic acid in compost, which are produced by increased 
activity of useful fungi, bacteria, yeasts, actinomycetes and algae. These results are in accordance 
with that reported by Pathma and Sakthivel, (2012) who mentioned that compost, and vermicompost, 
when applied to the soil, enhances soil microbial activities and also improves soil physicochemical 
properties as well as biological activities. Also, Zhen et al. (2014) confirmed that the application of 
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compost and vermicompost in farmyard soils has resulted in enhanced fruit quality. On the other 
hand, Atiyeh et al. (2002) mentioned that humic acid plays an important role in the soil fertility and 
plant nutrition. 
  
Table 1: Effect of compost (CO), humic acid (HA) and amino acids (AA) on plant height, 60 days 

after transplanting, and fruit characteristics of sweet pepper, combined data of 2011-2012 
and 2012-2013.   

Treatment 
Plant height 

(cm) 
 

Fruit weight 
(g) 

Fruit length 
(cm) 

Fruit diameter 
(cm) 

Flesh 
thickness 

(cm) 
100% CO 31.33 58.53 8.65 5.77 0.43 
100% CO + HA  29.58 47.72 8.56 5.94 0.45 
100% CO + AA 31.67 52.51 8.69 5.78 0.38 
100% CO + HA + AA 31.92 59.28 8.26 5.98 0.42 
50% CO + HA 31.63 66.64 8.61 6.37 0.44 
50% CO + AA 31.25 62.65 8.52 5.95 0.41 
50% CO + HA + AA 32.54 54.19 8.29 5.94 0.39 
Mineral fertilization(Control) 29.71 55.11 8.69 5.84 0.44 
LSD at 0.05 1.24 2.56 0.42 0.42 0.03 

 
Data that present the effect of organic fertilizers on early and total yield, TSS % and nitrate 

content of sweet pepper are shown in Table 2. Early and total yield had a significant increment as 
compared with MF (control) with using 100% CO+HA+AA, 100% CO only and 50% CO+ AA 
respectively. On the other hand, using 50% CO +HA+ AA gave significant reduction of early and 
total yield as compared with control. Also, early yield decreased significantly with using 100% 
CO+AA and the similar reduction recorded with using 100% CO + HA on total yield as compared 
with control. Generally, the best value of early and total yield noticed with using 100% CO + 
HA+AA. This high value of early and total yield with using full dose of CO with HA and AA may be 
attributed to adding compost that raising microbial population and activity. These microorganisms 
produce many useful materials for plant growth and productivity. Several research projects comparing 
productivity and yield for compost fertilized and synthetic-fertilized crops have shown generally 
favourable results for the organic treatments (Ozores-Hampton et al., 2005). Moreover, a number of 
reports have suggested that the application of compost and vermicompost in farmyard soils has 
resulted in increased field productivity and yield (Bending et al., 2002; Zhang et al., 2012; Zhen et al., 
2014). Additionally, soils with high humic substances support producing higher yields with a superior 
nutritional quality of harvested foods and feeds (Pettit, 2004). Data in the same table showed that no 
significant differences were occurred between the all treatments and control on both of TSS and 
nitrate content of pepper fruits.     
 
Table 2: Effect of compost (CO), humic acid (HA) and amino acids (AA) on early and total yield, 

TSS and nitrate content of sweet pepper fruits, combined data of 2011-2012 and 2012-2013.  

Treatment 
Early yield 

(Kg/m) 
Total yield 

(Kg/m) 
TSS 
 ( %) 

Nitrate content 
(mg/kg DW) 

100% CO 4.621    15.400   3.51   0.24   
100% CO + HA  3.242     7.910      3.60   0.24   
100% CO + AA 3.069      8.540     3.59   0.23   
100% CO + HA + AA 5.814   16.490   3.39   0.23   
50% CO + HA 3.604     8.667     3.68   0.21   
50% CO + AA 4.460    11.020    3.55   0.21   
50% CO + HA + AA 2.553       6.239       3.70   0.22   
Mineral fertilization(Control) 3.645     9.210     3.66   0.22   
LSD at 0.05 0.512 1.179 N.S. N.S. 

 
The effect of organic fertilizers on sweet pepper storage-ability is shown in Table 3. Data 

confirmed that all organic treatments, except the treatment of 50% CO+ AA, had no significant effects 
on the percentage of weight loss, 10 days from starting storage, as compared with MF. The highest 
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value of weight loss% after 10 days was recorded with using 50% CO+ AA. Furthermore, the 
treatments of 100% CO+AA or 100% CO+HA+AA gave significant reduction in TSS% after 10 days 
from starting storage as compared with MF, whereas no significant differences were found between 
the other organic treatments and MF on TSS% after 10 days from starting storage. Weight loss% of 
pepper fruits after 20 days from starting storage significantly decrease with using all organic 
treatments as compared with control (MF). Also, the treatments of 100% CO or 100% CO+AA and 
50% CO+AA gave significant increment of TSS% of pepper fruits after 20 days from starting storage 
as compared with MF, whereas no significant differences were noticed between the other organic 
treatments and MF on TSS% after 20 days from starting storage. The reduction in weight loss% with 
using organic materials may be attributed to increasing nutrient availability for pepper plant 
absorption that play important role in increasing flesh thickness which enhance storage life. In this 
respect, Delate, (2003) mentioned that pepper postharvest weight loss was similar in the compost (112 
kg ha-1 N) and synthetic fertilizer treatments after three to nine weeks in 10° C storage. Also, Boyhan 
et al. (2001) found that no HS effects on onion yield were noticed in 3 years of field trials but reported 
enhanced storage life in 1 year. 
 
Table 3: Effect of compost (CO), humic acid (HA) and amino acids (AA) on weight loss (WL%) and 

TSS% of sweet pepper, 10 and 20 days from storage, combined data of 2011-2012 and 2012-
2013.  

 Treatment 
WL %  

(10 days from 
storage) 

TSS% 
(10 days from 

storage) 

WL % 
(20 days from 

storage) 

TSS% 
(20 days from 

storage) 
100% CO 1.92 3.83 4.65 4.10 
100% CO + HA  2.39 3.83 9.54 3.80 
100% CO + AA 1.81 3.50 6.79 4.10 
100% CO + HA + AA 1.75 3.40 7.21 3.95 
50% CO + HA 2.77 3.76 10.27 4.01 
50% CO + AA 3.57 3.75 8.12 4.05 
50% CO + HA + AA 1.77 3.63 5.56 3.91 
Mineral fertilization(Control) 2.38 3.76 11.64 3.80 
LSD at 0.05 0.69 0.23 1.16 0.22 
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