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ABSTRACT 
 

Nowadays a great attention is focused on minimizing the intensive amounts of mineral nitrogen fertilization 
by applying biofertilizers such as humic acid (HA) which considered the main fraction of humic substances and 
the most active component of soil and compost organic matter, and could stimulate plant growth and 
consequently yield. So we applied HA to increase productivity and quality of Superior seedless table grape. To 
achieve this aim an experiment was conducted on 11 years old Superior seedless grapevine grown in a private 
vineyard at Belbees, Sharkia governorate, Egypt in 2014 and 2015. Four treatment were carried out control 
without HA fertilization, T1 fertilization once by HA first February; (T2) fertilization twice with HA first and 
mid-February and (T3) fertilization four times with a HA first and mid-February, first and mid-March. 
Productivity indicators such as hypothetic yield, bunch weight, bunch diameter, bunch length, number of berries 
per bunch and qualitative indicators such as size and weight of juice, total soluble solids (TSS), total acidity, and 
TSS/acid ratio were measured. All productivity parameters indicated a significant increase in vines fertilized by 
HA compared with control vines in both 2014 and 2015. While no significant difference were noticed between 
control vines and fertilized vines with HA in all qualitative indicators in 2014, in the contrary happened in 2015 
as TSS and TSS/acid ratio increased significantly by the application of  HA respect to control. Moreover T3 was 
the best treatment between all treatments in both productivity and quality attributes. Therefore applying HA 
improved the productivity and quality of Superior seedless grape, and proved that it could be used as alternative 
organic N fertilization in the future, and we advice to apply it for four times as indicated in T3.  
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Introduction 
 

Grape is considered the second fruit crop in Egypt. The total The fruiting area of grapes in Egypt attained 
about 64253 hectare producing 1389133 tons with average of 21.62 ton/ ha (according to the statistics of Food 
and Agriculture Organization FAOSTAT,(STAT, 2013). Moreover Superior seedless table grape is considered 
one of the most important table grapes varieties in Egypt, as it has very good quality attributes, good price 
because it could be harvested earlier than the majority varieties, and it very important for exporting to the 
Arabian and European markets. So nowadays it receives greet interest for increasing its productivity and quality.   

Therefor, applying biofertilizers such as Humic acids (HA) which considered the main fractions of humic 
substances (HS) and the most active components of soil and compost organic matter (Ferrara and Brunetti, 
2010),  could be useful for increasing the productivity and quality of Superior seedless grape. HA have been 
shown to stimulate plant growth and consequently yield by acting on mechanisms involved in: cell respiration, 
photosynthesis, protein synthesis, water and nutrient uptake, enzyme activities (Chen et al., 2004; Concheri et 
al., 1994; Nardi et al., 1996). 

A distinction on the effects of HA should be made between indirect and direct effects on plants growth. 
Indirect effects are mainly exerted through properties such as: enrichment in soil nutrients, increase of microbial 
population, higher cation exchange capacity (CEC), and improvement of soil structure; whereas direct effects 
are various biochemical actions exerted at the cell wall, membrane or cytoplasm and mainly of hormonal nature 
(Chen et al., 2004; Lobartini et al., 1997; Varanini and Pinton, 2000).  Moreover, a great attention is focused on 
minimizing the intensive amounts of mineral nitrogen fertilization especially under sandy soils which are 
naturally poor either in nutrient elements or organic matter through using alternative organic N fertilization as 
well as using biofertilizers such as HA which had illustrated greater nutrient use efficiencies of crops and in 
particular fruit crops when such inoculates were added to either organic matter or soil (Sangakkara and 
Weerasekera, 1999). 

Moreover, plant growth-stimulating effect of humic substances is associated with increased macro-nutrient 
intake (De Kock, 1955). The statement about the effect of humic acid on plant growth by (Vaughan and 
MacDonald, 1976), is that humic substances affect the ion exchange of plant nutrients that are useful in 
microbial activity by increasing conversions directly as well as indirectly as a result of the stimulating plant 
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growth hormones. In the full bloom period of humic acid application, berry weight, titratable acidity and 
maturity index values of Italy grape cultivar increased significantly (Celik et al., 1995; Ferrara and Brunetti, 
2010).  

Studies related to the effects of HA on plants have been generally conducted on herbaceous species under 
laboratory experimental conditions and only a limited number of reports concern with soil and foliar 
applications of HA in the field and are limited to few species, such as asparagus (Tejada and Gonzalez, 2004), 
olive (Fernandez-Escobar et al., 1996), Pomegranate (Khattab et al., 2012).  

In the case of the effects of HA on grape Vitis vinifera, the available literature is scarce with few papers 
which generally investigated the effects of commercial HS products on wine grape (Brownell et al., 1987; 
Vercesi, 2000) and table grape (Akin, 2013; Eman et al., 2008; Ferrara and Brunetti, 2010; Sánchez-Sánchez et 
al., 2006). A variability of results has been observed in all these studies which can be attributed to both the 
variable sources of HA used and the different concentrations tested.  

Therefore, the main objective of this research was to evaluate the effect of humic acid as biofertilizier on 
productivity and quality of Superior Seedless grapevines, and to determine the optimal number for its 
application. 

  

Materials and Methods 
 
Experimental field 
  

This study was carried out during two successive seasons in 2014 and 2015, on 11 years old Superior 
seedless grapevine grown in a private vineyard at Belbees district, Sharkia governorate 30.42ºN, 31.48ºE, Egypt. 
The texture of the soil is sandy; the physical and chemical properties of the experimental soil are presented in 
table (1). All selected vines were planted at 2 x 2.5 m, (2000 vines/ ha). The vines were irrigated by drip 
irrigation system and received the same amount of water in both years about 15946 m3/ hectar/ year, and trained 
according to the traditional cane pruning system on arbors (Baron Type). Winter pruning system was carried out 
in the end of December in both seasons using cane pruning system leaving 96 buds (8 fruiting canes x 10 buds + 
8 renewal spurs x two buds). The vines received the usual horticultural practices, concerning organic manure, 
fertigation with NPK (60꞉ 50꞉ 120) units, as well as foliar fertilization, pests and weeds control except those 
dealing with the present treatments. In addition, the best 35 bunches in the two seasons were left on each vine. 
Seasonal patterns of monthly air temperature and relative humidity in 2014 and 2015 are presented in figure (1).  
 
Table. 1: Main physical properties and chemical constituents of the orchard soil under the experimental vines 

Main physical properties 

Particle size distribution (%) Textural 
Class 

Organic matter  
(%) 

Total CaCO3  
(%) 

Sand Silt Clay 
Sand 0.17 5.18 

91.45 3.86 4.69 
Main chemical constituents 

pH** EC* dsm-1 
Cations (meq./L) Anions (meq./L) 

Ca++ Mg++ Na+ K+ CO3
- - HCO3

- SO4
- - Cl- 

8.28 2.50 6.89 6.15 11.71 0.25 Nil 6.48 6.73 11.79 
Available N mg Kg-1 Available P mg Kg-1 Available K mg Kg-1 

61.25 2.60 52.75 

   * Water extract of 1: 2.5 soil: water           ** Suspension of 1: 2.5 soil: water  
 

 
Fig. 1: Seasonal patterns in 2014 and 2015 of: monthly air temperature maen (gris and black tringles), and 

monthly relative humity average( gris and black sqaures). Values are the average of 30 days. 
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Treatments  
 

This study included four treatments as follow: (Control) fertilization without Humic Acid (HA), (T1) 
fertilization once with a solution of HA at 3 g/ L in first February; (T2) fertilization twice with a solution of HA 
at 3 g/ L in first and mid-February and (T3) fertilization four times with a solution of HA at 3 g/ L in first and 
mid-February, first and mid-March. The solution of HA was applied via water irrigation.  

  
Humic acid source   
 

The source of humic acid was a commercial product called "Humatic 8500" contains about 85% potassium 
humate, amino acids and seaweeds extractions, made by the Orbital Company in Egypt.  

 
Measurements 
 

At the commercial harvesting time (first week of Jun) the yield expressed in weight bunches (kg) per vine, 
the average weight of bunch, number of berries/ bunch, rachis weight and bunch dimensions (length and 
diameter).  

A sample of 5 bunches per each replicate were randomly taken for determining physical berry 
characteristics: weight of 100-berry (g), berry length and berry diameter (cm). 

Berry attachment force and berry firmness (g/ cm2) were estimated in twenty berries using a push pull 
dynamometer (model FD101, Tokyo, Japan; needle diameter = 1 mm). 

Moreover, the berry juice was extracted from 100 berries representing each replicate for determine some 
berry chemical constituents, i.e. weight (g) and size (ml) of juice, total soluble solids percentage (TSS) using a 
hand refractometer, total acidity percentage (TA) (as g tartaric acid/100 ml juice) and the TSS/TA ratio of the 
berry juice (Ough and Amerine, 1988 and A.O.A.C., 1995). 

 
Experimental design and statistical analysis 
 

The complete randomized design was followed throughout the whole work. In each season, each of the four 
tested treatments was applied on three replicates (4 treat. x 3 reps. = 12 x 2 vines/ rep. = 24 vines). The obtained 
data were subjected to analysis of variances (ANOVA) according to Snedecor and Cochran (1982) using 
COSTAT program. The individual comparisons between the obtained values were carried out using LSD at 5 % 
level. 

 

Results 
   
1. Productivity indicators 
 

The application of HA caused a significant increase in the production of vines fertilized with HA respect to 
control vines in both 2014 and 2015 seasons. Moreover T3 treatment indicated a significant increase in the vines 
productivity compared with T1 and T2 (Figure .2).  

 

 
Fig. 2: Effect of humic acid fertilization on total yield in both 2014 and 2015 respectively values are the average 

of 3 trees per treatment. (a, b, c) are statistically different at 0.05 levels. 
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Similarly bunch weight in (Figure .3) was significantly increased in HA treated vines compared with control 
vines; also we clearly noticed significant differences between all treated vines T1, T2, and T3. 

Number of berries per bunch (figure .4) indicated similar trend in 2014 only as it had significant differences 
between all treatments, while in 2015 no significant difference  were noticed between HA treated vines T1, T2, 
and T3, and the only significant differences were noticed between control vines and all treated vines. 

 

 

Fig.3: Effect of humic acid fertilization on bunch weight in both 2014 and 2015 respectively values are the 
average of 3 trees per treatment. (a, b, c, d) are statistically different at 0.05 levels. 

 

Fig. 4: Effect of humic acid fertilization on number of berries per bunch in both 2014 and 2015 respectively 
values are the average of 3 trees per treatment. (a, b, c, d) are statistically different at 0.05 levels. 

 Bunch length in (figure. 5) also indicated a significant increase by the application of HA in the treated vines 
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The same effect of HA application was noticed on bunch diameter in 2014 (figure. 6) as it increased 
significantly in the vines treated by HA respect to control vines. While no significant differences in bunch 
diameter were noticed between all treatments in 2015.  

 

 

Fig. 5: Effect of humic acid fertilization on bunch length in both 2014 and 2015 respectively values are the 
average of 3 trees per treatment. (a, b, c) are statistically different at 0.05 levels. 

 

Fig. 6: Effect of humic acid fertilization on bunch diameter in both 2014 and 2015 respectively values are the 
average of 3 trees per treatment. (a, b) are statistically different at 0.05 levels. 

 
2. Physical properties of the berries and chemical constituents of the juice 
 

The weight of 100 berries in (table. 2) indicated a significant increase in the response of HA application 
respect to CON vines and no significant differences were noticed between treated vines T1, T2, and T3 in 2014. 
The same effect happened between CON vines and treated vines in 2015, while T1 decreased significantly 
compared to T2 and T3. Moreover berry length indicated the same response for HA treatments in both 2104 and 
2015, as T2 and T3 increased significantly compared to CON, while no significant differences were noticed 
between T1 and CON vines. Berry diameter indicated similar response for HA fertilization as it increased 
significantly in T1, T2, and T3 respect to CON in 2014, also in 2015 it indicated significant differences between 
all treatments (table.2). 
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Also the application of HA fertilization had the same effect on berry attachment force in both 2014 and 2015 
(figure. 7) as it increased significantly in all treated vines respect to control vines, and T3 increased significantly 
compared to T1 in both seasons. While in berry firmness (Figure. 8) only T2 and T3 increased significantly 
compared to CON treatment in 2014, moreover in 2015 all HA fertilized vines increased significantly compared 
to CON vines. 

Application of HA fertilization in 2014 had only a significant increase in weight and size of 100 berry juice 
in treated vines respect to CON vines. While no significant differences were noticed in total soluble solids 
(°Brix), total acidity and TSS/acid ratio in all treatments. While in 2015 total soluble solids (°Brix) and 
TSS/acid ratio increased significantly in both T2 and T3 compared to CON vines. 

 

 

Fig.7. Effect of humic acid fertilization on berry attachment force in both 2014 and 2015 respectively values are 

the average of 3 trees per treatment. (a, b) are statistically different at 0.05 levels. 

 

Fig. 8: Effect of humic acid fertilization on berry firmness in both 2014 and 2015 respectively values are the 

average of 3 trees per treatment (a, b) are statistically different at 0.05 levels. 
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Table 2: Effect of humic acid fertilization treatments on some physical properties of the berries and some chemical constituents 

of the juice of Superior Seedless grapes (2014 and 2015 seasons) 

Treatments 

100- berry 
weight (g) Juice from 100 berries 

Berry 
length 
(cm) 

Berry 
diameter 

(cm) 

TSS 
(%) 

Acidity 
(%) 

TSS/acid 
ratio 

Weight (g) Size (ml) 

First season (2014) 
Control 347.48 312.25  336.33  2.15 1.55 19.10  0.90  21.22  

T1 376.00 342.45  370.57  2.30 1.80 19.33  0.85  22.74  
T2 387.72 354.33  376.67  2.42 2.00 19.80  0.80  24.75  
T3 394.75 368.12  385.22  2.51 2.00 19.90  0.75  26.53  

LSD 0.05% 22.33 9.98 7.01 0.22 0.16 NS NS NS 
Second season (2015) 

Control 320.50 273.96  305.67  2.10 1.60 19.00  0.88  21.59  
T1 354.51 314.35  343.44  2.20 1.85 19.25  0.83  23.19  
T2 382.50 352.25  375.27  2.40 1.90 20.00  0.83  24.10  
T3 392.97 335.15  372.33  2.40 2.10 20.30  0.80  25.38  

LSD 0.05% 23.06 5.76 23.06 0.25 0.05 0.95 NS 2.23 

 

Discussion 
  

Our resulted clearly indicated that HA application increased the productivity of Superior seedless table 
grapes under our conditions in both 2014 and 2015. The increases in total yield probably related to the effect of 
HA fertilization as it helped in stimulating plant growth and consequently yield by acting on mechanisms 
involved in: cell respiration, photosynthesis, protein synthesis, water and nutrients uptake, increase of microbial 
population, and enzyme activities, this result in according to the previous studies indicated by (Chen et al., 
2004; Concheri et al., 1994; Nardi et al., 1996). Also our results in agreement with the previous researches 
conducted on different table grape varieties, Thomson seedless and Horos karasi table grape by (Akin, 2013; 
Eman et al., 2008), respectively as they indicated that HA fertilization increased the productivity of both 
varieties.  

Moreover, as indicated previously that HA could help in enrichment of soil nutrients, increase of microbial 
population, higher cation exchange capacity (CEC), and improvement of soil structure (Chen et al., 2004; 
Lobartini et al., 1997; Varanini and Pinton, 2000), therefore we think that HA effect leaded to a significant 
increase in all productivity indicators, bunch weight, bunch diameter, bunch length and the number of berries 
per bunch.  However in Thomson seedless and Horos karasi bunch weight was not significantly affected by the 
application of HA as reported by (Akin, 2013; Eman et al., 2008). 

Also the increases indicated in physical properties of berries whether berries length, dimeter, attachment or 
berries firmness, as a consequence of HA application may be ascribed to the uptake of mineral nutrients by the 
grapevines, but the possible hormones in the HA should also be taken into consideration.  These results are in 
agreement with data reported in previous studies indicated in Italia table grape (Ferrara and Brunetti, 2008 and 
Ferrara and Brunetti 2010), by other authors using commercial humic acid substances HA in table grape in 
southeastern of Spain (Sánchez-Sánchez et al., 2006), and in Thomson seedless by (Eman et al., 2008).   

 Regarding to the qualitative attributes, application of HA generally caused a slight increase in total soluble 
solids TSS (°Brix) in 2014, while in 2015 HA caused a significant increase in TSS and TSS/acid ratio and 
reduction in total acidity, The improvement of quality attributes, by applying HA, is in agreement with the 
previous reports in ‘Chardonnay’(Vercesi, 2000), and in table grape (Ferrara and Brunetti, 2008, 2010) in the 
response of applying various HAs. In the contrary happened in Thomson seedless and Horos karasi as reported 
by (Akin, 2013; Eman et al., 2008), respectively, HA had no significant effect on °Brix and total acidity. 
(Ferrara and Brunetti, 2010), indicated that he slight increase of °Brix and the slight reduction of total acidity are 
noteworthy results, and HA may be applied in order to fasten ripening and/or to obtain more uniformly ripened 
bunches in some table grape cultivars. 

 More importantly we clearly noticed that the effect of HA application on both productivity and quality 
indicators in 2015 season was bitter than in 2014, although they had the same climatic conditions and they 
received the same amount of water and the same fertilization doses. We think that this result may be related with 
accumulation effect of HA in both vines and soil in 2015, so this result of HA application gives us good 
indicator to be repeated in the future. Also we noticed that the application of HA for four times as in T3 gave us 
high production and quality bitter than the rest of treatments T1 and T2. Therefore, HA application proved that 
it could be used as alternative organic N fertilization in the future. 

 

Conclusion 
The results obtained in this study proved that humic acid was able to improve the productivity indicators 

and quality attributes of table grape cv. Superior seedless, as it increased them significantly respect to control 
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vines. Moreover the application of HA for four times is bitter than the rest of treatments, and we advice that to 
be applied it in the future. Finally, in a sustainable viticulture the application of organic products such as HA can 
be used as alternative fertilization to the chemicals products. 
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