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ABSTRACT: The present work was conducted to: evaluate the effect of application 

methods of CT, HA and FA individually or in combination without and with recommended 

mineral fertilizers doses (RMFD) (50 and 100%), on potato growth and their yields. To 

achieve these objectives, a field experiment during winter seasons of 2019 was 

conducted at El Nagah Village, El-Tahrir Region, El Beheira Governorate, Egypt (Latitude 

30º.40´N- Longitude 30º.33´E) (represented newly reclaimed sandy soil). The layout of the 

experiment was a split- plot design, with the main plots arranged in a randomized 

complete blocks design with three replicates. Potatoes (Solanum tuberosum L) plants 

cultivar Spunta, as a tuber crop. Three application methods of the used organic 

amendments were applying. These methods were: soil application (through drip 

irrigation "Drip"), foliar spray "Spray" and the alternative between them "Spray/Drip". The 

application methods of "Spray/Drip" was carried out by applying half amount of each 

organic amendments applying as soil application and the other 50% was applied as foliar 

spray). This study including the treatments of control (without any applications of 

organic amendments treatment). The used CT was added at a rate of 200 L fed
-1

. FA and 

HA were added at a rate of 6 and 10 Kg fed
-1

. respectively. The used mineral fertilizers 

(NPK) were applied at two rates (50 and 100% of recommended dose for the potato 

plants. After 40 and 65 days from sowing, dry matter yields (DMY) of the growing plants 

(shoots) and at harvesting, tuber yield per fed. 
 "

feddan=4200 m
2
"), as well as quality 

traits their elemental composition, mainly contents of nitrogen, phosphorus, potassium 

were determined. 

The obtained results indicated that, DMY (shoots and tuber) of potato plants received the 

combined application of CT+ HA+ FA were the highest values under all application 

methods compared to their individual application, under both levels of mineral 

fertilization, at 40 and 65 days after sowing for shoots as well as at harvesting for tubers. 

The maximum values of N, P and K contents of potato shoot at 40 and 65 days after 

sowing and in tubers were obtained from double application (Spraying/Drip  ( method 

treatments of the in-combination treatments of organic amendments under both levels of 

recommended mineral fertilization. Accordingly, the duple application "Spray/Drip" 

methods of organic amendments, considered a more beneficial application methods in 

the cultivation of potato plants (Spunta cultivar) in newly reclaimed sandy soils due to it 

resulted in a high tuber yield, quality and reducing the environmental pollution as a 

result from reducing the additions of the mineral fertilizer with the in combination 

organic amendments. 

Key words: Compost tea, Humic, Fulvic acids, Drip irrigation, Foliar spray, Mineral 

fertilizers, Potato crop and Sandy soil 
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INTRODUCTION 

The world is currently facing the 

combined challenges of feeding a 

growing population whilst also protecting 

the environment and producing 

renewable sources of energy. Demand 

for food is expected to increase 2–5 fold 

by 2030 and food production is predicted 

to increase by 60% in the coming 

decades to meet these demands (Clair 

and Lynch, 2010).  

The excessive use of mineral 

fertilizers in agriculture is an issue of 

concern. It causes high level of the 

pollutants in different plant parts, 

decrease soil fertility and pollution of 

groundwater (Hernandez et al., 2010). 

Organic fertilizers can be used to reduce 

the amount of toxic compounds (such as 

nitrate and others) produced by mineral 

fertilizers, improving the quality of 

vegetables produced as well as human 

health (Mahmoud et al., 2009).  

New approaches to help promote 

sustainable intensification are therefore 

required. One potential solution to help in 

this transition is the use of plant 

biostimulants based on compost tea and 

humic substances. Compost tea (CTs) 

are instead obtained by a 

fermentation/oxidation process that 

determines new condition in the main 

physicochemical and microbiological 

characteristics of the end-products. The 

content of HSs and mineral nutrients 

increases into CTs during the 

fermentation/oxidation process with 

respect to the compost from which it is 

derived (Ingham, 2005). Such soluble 

organic molecules seemed to have 

beneficial effects on the plant metabolic 

processes thanks to their particular 

structure (Zandonadi et al., 2019). Likely 

organic compounds, also bacteria, fungi, 

and yeasts have a decisive impact in the 

CTs ability to suppress diseases and/or 

promote plant growth (Khaled and Fawy, 

2011 and Morard et al., 2011). Several 

findings about the plant stimulant effects 

by CTs and their derivatives application 

were reported in literature of Dionne et al. 

(2012). In particular, authors described 

many effects on nutrient uptake and N 

assimilation, hormone-like activity, 

photosynthetic efficiency, root-

associated microorganisms for plant 

nutrition and nutrient uptake, growth 

parameters, and phytosanitary condition 

(Palumbo et al., 2018). 

Humic substances (HS) concentration 

required by the effective action on plant 

metabolism and growth when applied via 

soil is greater than those rates required 

when HSs are supplied via foliar spray 

(Anjun et al. 2011). Therefore, 

considering that most of the studies 

investigate soil applications of HS (Calvo 

et al., 2014), studies with foliar 

application of HS are important to set 

adequate concentrations of different 

molecules regarding this specific 

application mode. Vegetative growth 

yield and tuber quality as well as the 

tuber nutritive value of potato 

significantly increased with humic acid 

level increase where no significant 

differences were noticed between 1 and 2 

kg fed
-1

. Humic acid application led to 

positive changes in vegetative growth, 

leaf area index due to increase in root 

growth and nutrients availability (Hanafy 

et al., 2018). Tuber yield increased by 

16.47% after addition of humic 

substances compared to the 

recommended rate solely. Soil 

application of humic acid significantly 

increased plant growth, photosynthetic 

pigments, total and marketable yield and 

tuber root quality. Humic acid at 0, 10, 20 

and 30 ml L
-1

 of irrigation water enhanced 

potato growth parameters, yield and 

tuber physical and chemical properties. 

The highest dose of the HSs resulted in 

highest plant vigor increase, the heaviest 

tuber yield and the best tuber properties 
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(Selim et al., 2012). Potato crops is the 

world's fourth largest food crop where it 

plays an important role as a staple food 

in the Mediterranean Basin countries. 

The crop occupied an overall area about 

1 million hectares which produced 28 

million tons of tubers (FAO, 2017). In 

Egypt, potato could be considered as one 

of the cash crops and its economic 

importance arises from the fact that large 

amount of this crop is exported yearly 

(Eleiwa et al., 2012).  

The functions of HSs for the 

enhancement of plant growth widely 

differ depending on the application 

mode, plant stage, and its rate. Basically, 

there exist five application types of HSs 

in the field (Ekin, 2019). Several works 

report a comparative study of different 

application methods of HSs. Waqas et al. 

(2014) compared three application modes 

(foliar spray, soil application, and 

immersion) for horticultural crops. They 

concluded that foliar spray performed 

higher yield than soil application in 

tomato, maize, almond, and sugarcane 

(Da Silva et al., 2017). An ideal 

implementation would be combined 

applications rather than a single 

application method, which was 

demonstrated by Bettoni et al. (2016) with 

higher nutritional quality and yield of 

onion. 

Great opportunities exist to increase 

potato yield and quality by improving 

nutrient management. Potato demands 

high level of soil nutrients due to relative 

poorly developed and shallow root 

system in relation to yield. Effective 

management of nutrients is critical for 

potato production, as tuber yield and 

tuber quality are directly impacted by 

quantity and timing of nutrient 

applications (Muleta and Aga, 2019). 

The aim of this study which carried as 

field experiment was evaluating the 

application methods i.e foliar, soil 

application and both foliar/soil 

application of compost tea, humic and 

fulvic acids with 50 and 100% of 

recommended mineral fertilization on 

growth and productivity of potatoes 

(Solanum tuberosum L.) in newly 

reclaimed sandy soil. As well as quality 

traits of tuber and their content of 

nitrogen, phosphorus, potassium in 

potato plants, were determined.  

 
MATERIALS AND METHODS 

A. Materials  

1. Soil location and soil sampling 

Before planting, surface soil samples 

(0-20 cm) were taken from five different 

sites at private farm at El Nagah Village, 

El-Tahrir Region (Latitude 30º.40´N- 

Longitude 30º.33´E) - Beheira 

Governorate, Egypt. These soil samples 

were air-dried, ground, good mixed and 

sieved through a 2 mm sieve. The fine 

and sieved soil (>2 mm) was analyzed for 

some physical and chemical properties 

and also for its content of total and 

available macro- and micronutrients were 

determined according to Klute (1986), 

Cottenie et al. (1982) and Page et al. 

(1982). The obtained data are recorded in 

Table (1). 
 

2. Organic amendments  

In this study different three resources 

of organic materials i.e. compost tea 

"CT", fulvic and humic acids "FA" and 

"HA" were used as organic amendments. 

The used HA and FA were purchased 

from the Agriculture Commercial market 

and the compost tea was prepared in the 

laboratory. The three organic 

amendments were analyzed for some 

physical and chemical properties 

according to the methods by Page et al. 

(1982). The functional groups of humic 

and fulvic acids (cmolc/Kg) were 

determined as follows: Total acidity were 

determined using the procedure 

described by Dragunova (1958). Carboxyl 

groups were determined by calcium 

acetate method, as described by 

Kukharenko (1937). Total hydroxyl 
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groups were estimated by acetylation 

methods as described by Brooks et al. 

(1958). Phenolic hydroxyl groups were 

assumed to be equal to the difference 

between total acidity and carboxyl 

groups (Kononove, 1966). The obtained 

data are recorded in Table (2). 
 

3. Aerated compost tea preparation 

Representative 10 Kg commercial 

mature compost (prepared from cow 

manure (70%) and agricultural wastes 

(30%) has been extracted; at extraction 

ratio of 1:10 as described by Ingham 

(2005).  

 

4. Mineral fertilizers  
The used mineral fertilizers in this 

study were: ammonium sulfate 

"(NH4)2SO4, 20.5%N" and ammonium 

nitrate "NH4NO3 33%N" as a source of 

nitrogen. Calcium superphosphate 

"Ca(H2PO4)2
,
 15.5% P2O5" and 

phosphoric acid (H3PO4), which 

characterized by: specific density of 1.54 

gm cm
-3

, purity percent of 85%, and 41.4 

% P (95.22 %P2O5), as a source of 

phosphorus. Potassium sulfate "K2SO4, 

48% K2O" as a source of potassium. 

 

Table (1): Some physical and chemical properties and nutrient contents of the field 

experimental soil  

Properties Unit 
Values (average of the composite 

sample) 

Particle fraction:  

% 

 

             Sand 77.2 

          Silt 13.5 

Clay 9.3 

Textural grade  Sandy loam 

Field capacity % 19.6% 

Organic matter % 0.78 

pH (1:2.5 soil/ water suspension)  7.8 

E.C (1:5 soil:water extract "TSS") dSm
-1

 1.14 

Soluble cation: 

m
m

o
le

 L
-1

 

 

    Na
+
 6.0 

 K
+
 0.4 

    Ca
++

 2.5 

    Mg
++

 2.5 

Soluble anion:  

 Cl
-
 8.0 

    HCO3
-
 0.9 

    CO3
--
 0.0 

    SO4
--
 2.5 

Total CaCO3 

g Kg
-1

 

36.0 

Total N 1.5 

Total P 1.4 

Total K 7.0 

Available macronutrient:         N 
                                             P 
                                              K 

mg kg
-1

 

28.40 

3.09 

75.22 

Available micronutrient:                 
                                                   Fe 
                                                 Mn  

                                             Zn 

4.78 

 6.76 

 0.84 
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B. The Experimental Treatments 
1-Main treatments: (application methods 

of organic fertilizers): Three application 

methods of the used organic 

amendments were applying. These 

methods were: soil application (through 

drip irrigation "Drip"), foliar spray 

"Spray" and the alternative between 

them "Spray/Drip". The last application 

methods "Spray/Drip", half amount of 

each organic amendments were 

applying as soil application and the 

other 50% were applied as foliar spray). 

2- Sub-treatments (resources of organic 

amendments): Control (without any 

applications of organic fertilizers) and 

three organic amendments i.e. 

compost tea, fulvic acid, humic acid 

and combined application of 

CT+FA+HA were used in this study.  

3- Sub-sub-treatments (mineral 

fertilizers): The used mineral fertilizers 

(NPK) were applied at two rates (50 

and 100% of recommended dose for 

potato plants, according to Egyptian 

Ministry of Agriculture (85 Kg N fed
-1

, 

15 Kg P2O5 fed
-1

 and 48 Kg K2O fed
-1

). 

4- Control (without organic 

amendments). 
 

C. Field Experiment 

A field experiment was conducted at 

El Nagah Village, Tahrir regions, EL 

Beheira Governorate, Egypt (Latitude 

30º.40´N- Longitude 30º.33´E) (sandy 

loam soils represented newly reclaimed 

soil). The studied treatment was arranged 

with the experimental units in split/split 

plot design in three replicates where the 

area of each plot was 10.5 m
2
 (3.5 × 3 m).  

Potatoes tuber (Spunta cultivar) was 

obtained from Horticulture Research 

Institute, ARC, Giza, Egypt. Before 

planting all experimental plots were 

fertilized by farmyard manure at 

application rate of 10 m
3
 fed

-1
. At the 

same time the soil of each sub/sub plots 

was fertilized by ordinary super 

phosphate (15.5% P2O5), at two rates of 

25 and 50 kg fed
-1 

(3.75 and 7.5 Kg P2O5 

fed
-1

) represent the 25 and 50 % of P 

recommended mineral fertilization dose, 

respectively. The planting date was at 5 

October 2019. Potatoes tubers were 

planted at a rate of 1.250 Mg fed
-1

 with a 

60 cm between rows, whole tubers (50–60 

g) were planted at a depth of 10 cm and 

field management was conducted. The 

used irrigation system was drip irrigation 

where irrigation water must be applied at 

moisture content at field capacity. The 

rate and date added of the three organic 

amendments in the three tested 

application methods (through drip 

irrigation system "Drip" or foliar spray 

"Spray" and both "Spraying/Drip"): 

Compost tea CT were added at a rate: of 

200 L fed
-1

. Both humic HA and fulvic 

acids "FA" were added separately at a 

rate of 10 and 6 Kg fed
 -1

, respectively. 

The combined application of: CT, HA and 

FA was applied at a rate of 100 L, 5 and 3 

Kg fed
-1

 respectively. All organic 

amendments were applied in three equal 

doses at 21, 30 and 40 days after sowing. 

As mentioned before that 50% of 

experimental plots were fertilized by 50% 

of recommended mineral fertilizers (N, P 

and K) recommended by Egyptian 

ministry of Agriculture for potatoes 

plants, while the other 50% of the plots 

were fertilized by100% of the same 

fertilizers recommended dose. The 

normal cultural practices for potatoes 

crop, i.e. irrigation and pest control were 

followed according to recommendation 

of Egyptian Ministry of Agriculture.  

After 40 and 65 days of sowing, three 

plants of each replicate representing the 

studied treatments i.e. 9 plants for each 

treatment were taken separately  as a 

whole. The plants of each replicate were 

leached generally using tap water to 

remove the soil particles. After that, the 

harvested plants materials air dried and 

oven dried at 70 ℃ for 72 hrs. and 

weighed to obtain the dry matter yield of 

shoots. 
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At harvest stag (110 days after 

sowing), the tubers of each replicate of 

the one treatment were taken to 

determine the yield (Mg fed
-1

). A portion 

of each plant sample was oven dried at 

70 ℃ for 72 hrs., ground and kept in dried 

and clean glass bottles up to chemically 

analyzed to their content of N, P and K 

(%) which carried out according to 

Cottenie et al. (1982). Data of the present 

study were statistically analyzed using 

CoSTATE Computer Software, according 

to Gomez and Gomez (1984). Significant 

differences among treatments means of 

the studied parameters data were 

determined at P ≤ 0.05 by using LSD test.  
 

RESULTS AND DISCUSSION 
1. Dry matter yields (DMY) of 

potato shoots. 

Data in Table (3) demonstrated that, all 

application methods applications of CT, 

FA and HA individually or in-combination 

significantly augmented the dry matter  

yields (DMY) of potato shoots at 40 and 

65 days after sowing (DAS), as compared 

to the untreated one (control treatment) 

under both levels of mineral fertilization 

"NPK" i.e. 50 and 100% of their 

recommended mineral fertilizers dose 

(RMFD). These data pointed out that, the 

application methods of organic 

amendments have a wide differences in 

DMY of potato shoots at 40 and 65 DAS, 

especially with the application method of 

spraying/drip under the mineral 

fertilization treatments. With the 

individual or the in-combination of 

organic amendments (CT, FA and HA) 

and mineral fertilizers, the obtained DMY 

of shoot potato plants received the 100% 

of the RMFD were significantly higher 

than those received the 50% of RMFD, 

under the different application methods 

at the two planting stages (40 and 65 

DAS). DMY of plant shoots were 1.189 

and 1.436 and 2.140 and 2.637 Mg fed
-1

 

for the potato shoots received the fulvic 

acid by Spraying/Drip application 

methods under the two levels of mineral 

fertilization, at 40 and 65 DAS, 

respectively. Where the maximum values 

were 1.206 and 1.552 and 2.275 and 2.706 

Mg fed
-1

, for the same all 

abovementioned treatments with 

combined application of CT, FA and HA. 

These results are in the same line with 

those obtained by Ibrahim (2019) and 

Bezuglova et al. (2019). These findings 

confirm with those carried out by Yaxin 

et al. (2019). It is worthy to mention that 

the compost tea (CT) contains many of 

microorganisms that able to IAA (Indole 

acetic acid) production, nitrogenase 

activity and solubilization P. The 

application of compost tea with humic 

substances (FA and HA) lead to an 

increase in production of hormones, 

stimulating plant growth; one proposed 

mechanism to explain the benefits of 

compost application (Arancon et al., 

2008).  
 

2. Macronutriment (N, P, K) content  

a. Nitrogen (N) content  

Data listed in Tables (4 to 9) showed 

that a significant increases in N, P and K 

content of the potato shoot plants due to 

the application methods of CT, FA and 

HA individually or their in-combination 

with mineral fertilizers at the two levels 

compared to their controls. Data in Table 

4 and 5 show that, nitrogen content (%) 

and uptake (Kg fed
-1

) by shoots potato 

with all application methods treatment of 

individually or in combined application of 

CT, FA and HA and mineral fertilizers 

were significantly increased compared to 

the nitrogen content of control (without 

any organic amendments) under the two 

levels of RMFD. The maximum values of 

N content of potato shoot at 40 and 65 

DAS were obtained from mixed 

application (Spraying/Drip( method 

treatments of the combination 

application of compost tea, fulvic acid 

and humic acid under 100% of RMFD. 

These correspondent values at 40 days 

was 3.63% which equal to 56.28 Kg fed
-1

, 

whereas at 65 DAS was 4.53% which 

equal to 122.67 Kg fed
-1

.  
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b. Phosphorus (P) content  

Phosphorus content (%) and uptake 

(Kg fed
-1

) of P in potato shoots plants at 

40 and 65 DAS are listed in Tables (6 and 

7). These data demonstrated that, all 

application of organic amendments 

treatments in different methods 

significantly increased P content in 

potato shoot plants. under two levels of 

RMFD, compared to the control 

(untreated) treatment. Under the highest 

levels (100%) of the RMFD, the mixed 

application (Spray/Drip) method of CT, 

FA and HA of individually or in 

combination treatments appeared, a high 

P content, in potato shoots plants. In 

regarding to mixed application 

(Spray/Drip) of CT, FA and HA in 

combination treatments led to a 

significant increases of P (Kg fed
-1

) 

uptake in shoots. 

The maximum values of P content of 

shoots were obtained from the treatment 

of 100% of the RMFD in combination with 

duple application of CT, FA and HA, 

which recorded 0.917 and 0.919% which 

equal 14.22 and 24.87 Kg fed
-1

, at 40 and 

65 DAS, respectively (Table, 6 and 7). 

Also, these data revealed that, the 

combined application of organic 

amendments adding mixed application 

methods "Spray/ Drip" under the highest 

level of mineral fertilization led to the 

maximum and significant increase of P 

content. This may be in part due to 

compost tea fulvic and humic acids can 

interact with root organic acid exudates 

to increase the root area, primary root 

length, the number of lateral roots, and 

lateral root density (Canellas et al., 2008) 

and due to enhancing soil enzyme 

activity and promoting the growth and 

activity of microorganisms in the 

rhizosphere. Increased microbial 

numbers following compost tea (CT), 

fulvic and humic acids application is 

primarily due to the role of those organic 

amendments in creating soil conditions 

favor microbial replication (Sellamuthu 

and Govindaswamy, 2003). Indeed, foliar 

application of fulvic and humic acids 

increased photosynthetic and antioxidant 

metabolism (Fahramand et al., 2014). 

Moreover, the FA application in this 

study has positive effects on many 

important functions in plants including 

respiration, permeability of cell 

membranes, regulation of plant growth, 

root stimulation, nutrient uptake, cell 

division and elongation, seed 

germination and seedling development, 

chlorophyll synthesis and increase in 

crop yield (Quilty and Cattle, 2011).  

 

c. Potassium (K) content  

Tables (8 and 9) denote that, potato 

plants spraying or dripping with CT or FA 

or HA alone or in combination with RMFD 

(50 and 100%) led to a significant 

increase in K content of the plants 

compared to their control treatments. 

This combined application especially at 

100% of the RMFD, gave a higher values 

of K concentration (%) and uptake (Kg 

fed
-1

) in shoots which were 5.23% which 

equal 81.27 Kg fed
-1

 and were 5.16% 

which equal 139.65 Kg fed
-1

, at 40 and 65 

DAS, respectively.  

As an outlook at the results of dry 

matter yield (DMY) and in the NPK 

content in shoots of potato plants are 

appeared a high values with the double 

application methods (Spray/Drip) 

compared with these observed with the 

other application methods. These 

findings are due to interactions of HS 

with plant membrane transporters 

responsible for nutrient uptake and 

membrane associated signal 

transduction cascades which regulate 

growth and development (Canellas et al., 

2015a). 
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3. Tuber yields (Mg fed-1) of potato 
plants. 

Data in Table (10) denote that tuber 

yield (Mg fed
-1

) was significantly affected 

by the studied treatments compared to 

their untreated control treatments. The 

potato plants which received the 

combined application of CT, FA and HA 

with 100% of RMFD, under different 

application methods of "Spray", "Drip" 

and the duple application (Spray/Drip) 

methods, gave the higher yields 22.34, 

20.53, 23,80 Mg fed
-1

, respectively. In the 

other hand, the maximum potato tuber 

yield was obtained with the in-

combination treatments of organic 

amendments applicated by the duple 

application methods "Spray/Drip": 21.65 

and 33.80 Mg fed
-1

under both levels of 50 

and 100% of RMFD treatments, 

respectively. The application of the 

highest dose (100%) of mineral 

fertilization gave significantly highly 

potato yield compared to the low (50%) of 

mineral fertilization, under all studied 

application methods. These results are in 

similar with those reported by Kumar et 

al. (2007), who indicated that tuber yield 

of potatoes plant was increased by 

increasing of N application rates. The 

application of highest dose (100%) of 

mineral fertilization gave significantly 

highly potato yield compared to the low 

(50%) of mineral fertilization, under all 

studied treatments. These results are 

similar to those reported by Kumar et al. 

(2007), who indicated that tuber yield of 

potatoes plant was increased by 

increasing of the N application rates. 

Mahmoud and Hafez (2010) reported that, 

vegetative growth, yield and tuber quality 

as well as the tuber nutritive value of 

potato significantly increased with humic 

acid level increase. Tuber yield increased 

by 16.47% after addition of humic 

substances compared to the 

recommended rate solely. Soil 

application of humic acid significantly 

increased plant growth, total and 

marketable yield and tuber root quality 

(El-Sayed Hameda et al., 2011).  

 

4. Potato tuber macronutrients 
content  

Data in Tables (11 to 13) display that, 

spray or drip or spray/drip application 

methods of the organic either of alone or 

in combination (CT, FA and HA) to sandy 

soil with the two levels of mineral 

fertilization addition, generally enhanced 

in both concentration (%) and uptake (Kg 

fed
-1

) of NPK at harvest compared to the 

un-amended control treatments. 

 

4.1. Nitrogen (N) content  

Data in Table (11) denoted that, clear 

relation obtained by the application 

methods of organic amendments and 

both N concentration and its uptake by 

potato tuber. Higher contents of N were 

observed in the plants amended by FA 

treatments compared to the other 

individually organic amendments under 

all application methods. Individually 

applications of FA followed by HA were 

associated with the high N content 

compared with individual application of 

CT. The application methods of the 

organic amendments, the application 

methods of Spray/Drip was the 

uppermost treatment and followed by the 

spraying method. The maximum N 

concentration (%) and tuber uptake (Kg 

fed
-1

), were obtained with the in-

combination treat ments of organic 

amendments (CT+FA+HA), under the 

higher level (100%) of mineral fertilization 

treatments, where concentration were 

1.31, 1.51 and 1.79% which equal to 

269.43, 337.28 and 424.17 Kg fed
-1

 with 

the "Drip", "Spray" and "Spray/Drip" 

application methods, respectively. These 

results are in line with the obtained by 

Shunka et al. (2017) and Korshunov et al. 

(2019) who reported that, the application 

of N fertilizers led to an increase in 

potato tuber yield and tuber N content.  
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4.2. Phosphorus (P) content  

Concerning the influence of 

application methods of organic 

amendments with the mineral fertilization 

on P concentrations (%) and tuber uptake 

(Kg fed
-1

) in Table (12).  

Data proved that all application 

methods of the organic amendments 

significantly increased the tuber 

phosphorus content in compared to the 

unamended control treatment. The 

specific effect of both application method 

and organic amendments sources on P 

content of tuber showed consistency 

with those mentioned before that at 

growth period of 40 and 65 DAS. 

According to the effect of organic 

amendments on P content of potato 

tuber, the order was as follow: FA+ HA+ 

CT > FA> HA> CT. While the sequences 

for application methods effect arranged 

as: "Spray/Drip" > "Spray" > "Drip".  
 

4.3. Potassium (K) content  

Table (13) denote that, individual and 

combined application of organic 

amendments of (CT, FA and HA) led to a 

significant increase in K content in the 

potato tuber with all studied treatments 

of its application methods under both 

mineral fertilization at levels (50 and 

100%) in compared to unamened control 

treatments. The combination treatments 

of the organic amendments. with the 

duple application methods "Spray/Drip" 

led to the maximum and significantly 

augmented K concentrations (%) and 

tuber uptake (Kg fed
.-1

) of potato plants. 

The plants received FA individually by 

"Drip", "Spray" and "Spray/Drip" 

application methods, in combination with 

the 100% of mineral NPK gave a higher 

values of K uptake 405.12, 499.74 and 

687.79 Kg fed
-1

, respectively, of K uptake 

in the potato tuber in compared to the 

individually application of HA or CT, with 

the same abovementioned application 

methods and the same level of RMFD. 

The same aforesaid application methods 

of the in- combination treatments 

(CT+FA+HA) of the organic amendments 

with 100% of RMFD gave K uptake of 

417.45 509.07 and 740.55 Kg fed
-1

, 

respectively.  

The obtained results in Tables (3 to 

13) attracted the attention to the 

importance of fulvic and humic acids and 

compost tea applied in particular by 

duple application methods (Spray/Drip) 

to enhance the plants dry weights which 

may be due to its positive effect on the 

availability of nutrients and on the 

growth, yield and quality of potato plants, 

consequently its beneficial effect on 

promoting the dry weight of the potato 

plants (De Corato, 2020). These findings 

confirm with those carried out by Yaxin, 

et al. (2019). It is worthy to mention that 

compost tea (CT) contains many of 

microorganisms that able to IAA 

production, nitrogenase activity and 

solubilization P. The application of 

compost tea with humic substances (FA 

and HA) lead to an increase in production 

of hormones, stimulating plant growth; 

one proposed mechanism to explain the 

benefits of compost application (Arancon 

et al., 2008). The application of compost 

tea was also useful for enhancing the 

growth of potato plants. Also, 

microorganisms produced the highest 

dry matter yields of potato plants, as well 

as the uptake of macronutrients. This 

could be referred to local changes in root 

morphology and biomass, i.e. larger 

numbers of tips extending surface within 

the rhizosphere and augmentation of the 

polysaccharide enrichment of the treated 

plants, when compared with the 

untreated controls (El Zemrany et al., 

2015 and 2019). Compost tea applied to 

plants alters their microbial populations 

by supplying exogenous microbes 

present in the tea, but also by supplying 

nutrients to support the growth and 

survival of endogenous microorganisms 

in the phyllosphere and rhizosphere. 
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Such microbes can inhibit the growth of 

plant pathogens by various mechanisms, 

including the secretion of siderophores 

that bind iron, making it unavailable to 

the pathogen for normal growth and 

function (Stewart-Wade, 2020). 

Also, the results in the present study 

revealed that, individually application of 

FA were mor efficient to promote the 

potato plants growth and macronutrient 

uptake by shoots and tubers than 

individual amended of HA or CT, under 

all studied treatments (Tables, 3 to 13). 

Results in this study revealed that, the 

maximum values of DMY and N, P and K 

contents of potato shoot and in tubers 

were obtained from in-combination 

treatments of organic amendments that 

applied by double application 

(Spraying/Drip method under both levels 

of RMFD (50 and 100%). 
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نتاجية نبات وجودة  تقييم تأثير طرق إضافة مصادر مختمفة من المواد الدبالية عمي نمو وا 
 المنزرع في أرض رممية تحت مستويات مختمفة من الأسمدة المعدنية البطاطس

 

  ،(2)، منال فتحي طنطاوي(1)، الحسيني عبد الغفار ابوحسين(1)بدر يوسف الكومي
ليام المغاوري نور الدين السيد  (1)وا 

 قسم عموم الأراضي ـ كمية الزراعة ـ جامعة المنوفية( 1)
 والبيئة ـ مركز البحوث الزراعية ـ مصرمعيد بحوث الاراضي والمياه ( 2)

 الممخص العربي

تم إجراء ىذا البحث لتقييم تأثير طرق إضافة شاي الكمبوست وحمض الييوميك و حمض الفولفيك بشكل فردي أو 
من قبل وزارة الزراعة  مجتمعة بدون/او مع إضافة الأسمدة المعدنية )نيتروجين ، فوسفور وبوتاسيوم( الموصى بيا

نتاجية نباتات البطاطس )100و  50المصرية ) (. ولتحقيق Solanum tuberosum L٪ من الموصي بو( عمى نمو وا 
في قرية النجاح، منطقة التحرير، محافظة البحيرة،  2012ىذه الأىداف، تم إجراء تجربة حقمية خلال الموسم الشتوي لعام 

درجة شرقاً( )تمثل تربة رممية لومية مستصمحة حديثاً(.  33 -30خط الطول  -درجة شمالاً  40 -30مصر )خط العرض 
صممت التجربة بطريقة القطع المنشقة، قطاعات كاممة العشوائية مع ثلاثة مكررات. تم تطبيق ثلاث طرق لإضافة المواد 

الرش" والمزج العضوية المستخدمة، وىذه الطرق ىي: إضافة أرضية )من خلال الري بالتنقيط "بالتنقيط"(، والرش الورقي "ب
بينيما "الرش/التنقيط". تم تنفيذ طرق الإضافة الأخيرة "الرش / التنقيط" عن طريق تطبيق نصف الكمية من كل مادة 

٪ الأخرى كرش عمي المجموع 50عضوية مستخدمة، حيث اضيف نصفيا مع ماء الري كإضافة ارضية بينما تم تطبيق الـ 
 200ول )بدون أية إضافات عضوية(. تمت إضافة شاي الكمبوست بمعدل الخضري. تضمنت ىذه الدراسة معاممة كنتر 

كجم/فدان عمى الترتيب. تم استخدام  10و  6لتر/ فدان. بينما تمت إضافة أحماض الفولفيك وأحماض الييوميك بمعدل 
و  40بعد ٪ من الجرعة الموصى بيا لنباتات البطاطس(. 100و  50( بمعدلين )NPKالأسمدة المعدنية المستخدمة )

( لمنباتات النامية ) المجموع الخضري( ومحتوياتيا من العناصر DMYيومًا من الزراعة تم تقدير وزن المادة الجافة ) 65
الغذائية الكبري )نيتروجين، فوسفور وبوتاسيوم( وعند الحصاد تم تقدير محصول الدرنات لكل فدان، كما تم أيضا تحديد 

 محتوياتيا من النيتروجين والفوسفور والبوتاسيوم. صفات جودة درنات البطاطس، خاصة
أشارت النتائج التي تم الحصول عمييا إلى أن وزن المادة الجافة )المجموع الخضري والدرنات( لنباتات البطاطس التي 

افة تمقت الاضافات المشتركة لـشاي الكمبوست واحماض الفولفيك والييوميك معا، كانت أعلا القيم في جميع طرق الإض
المستخدمة في ىذا البحث، مقارنة بالإضافات الفردية لنفس المواد العضوية المستخدمة، تحت كلا مستويي التسميد 

يومًا بعد الزراعة. تم الحصول عمى القيم القصوى لمحتويات النيتروجين والفوسفور  65و  40المعدني وذلك بعد 
يومًا من الزراعة وفي الدرنات عند إضافة المواد  65و  40د والبوتاسيوم في المجموع الخضري لنباتات البطاطس بع

٪ من االتسميد المعدني الموصى بو. بالإضافة إلى 100العضوية الثلاث معا بطريقة الاضافة المزدوجة الرش/التنقيط مع 
حيث كانت ىذه ذلك، يمكن التوصية بإستخدام طريقة الاضافة المزدوجة "الرش/التنقيط" لممواد العضوية الثلاث معا، 

الطريقة الأكثر فائدة في زراعة نباتات البطاطس )صنف سبونتا( في الاراضي الرممية حديثًة الإستصلاح، حيث نتج عنيا 
أعلا إنتاجية لمفدان مع جودة الدرنات. و أيضا أدت إضافة المواد العضوية الثلاثة معا بالطريقة المزدوجة الرش/التنقيط 

الناتج عن طريق تقميل الكميات المستخدمة من السماد المعدني وذلك بالإحلال الجزئي بالمواد  إلي تقميل التموث البيئي
 العضوية المضافة.

 أسماء السادة المحكمين 
جامعة المنوفية -كمية الزراعة      محمد أبوالفضل أحمدأ.د/   ، طنطاجامعة  –كمية الزراعة    ناصر إبراىيم كمال عبدالقادر أ.د/  
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