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ABSTRACT 

Prices of mineral fertilizers are getting higher nowadays, so that this 

experiment was designed. In a private farm in the New Vally governorate, 

different fertilizer combinations; organic, bio and mineral sources were used 

in this study to grow potato (Cara cv.) in sand soil in the two following 

winters of the years 2019/2020 and 2020/2021. Results showed that 

inoculating potato plants with Biofert (as N-fixing bacteria) in the presence 

of organic manures ―half of the recommended doses‖ (as FYM + PM) gave 

the highest mean values of all studied growth and yield characters. When 

compared to plants grown with the control treatment, potato plants treated 

with FYM + PM + Biofert + 100% NPK dosage had the greatest mean 

values for those features. The increased amount of soluble nutritional 

components in mineral fertilization made it more impactive than organic 

manures or biofertilization in terms of improving soil fertility. The yield and 

quality indicators of potato tubers increased as a result of this impact. From 

the obtained results, it could be recommended that inoculating potato plants 

with the Biofert (as N-fixing bacteria) and Biopotass (as K-solubilizing 

bacteria) combined with compost (FYM) + (PM) and 75% of the 

recommended doses of mineral fertilization (NPK) is the best for potato 

production to get the highest economic yield of potato with the best qualities 

of marketable tubers. 

 

Keywords: : Potato (Solanum tuberosum L.), NPK, Farmyard Manure 

(FYM), Poultry manure (PM), Bio Fertilizers. 
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INTRODUCTION 

Potato (Solanum tuberosum L.) is a 

very crucial crop, followed by corn, rice 

and wheat (Mlaviwa and Missanjo, 

2019). Potao can be planted and get 

yield all year round in some countries 

(Assa, 2012). It is an inexpensive source 

of energy, has significant amounts of 

minerals, carbohydrates, vitamins B and 

C. It is regarded as being relatively high 

in several free amino acids, fibers, and 

very small amounts of fats (Muthoni and 

Nyamango, 2009). It is the most popular 

tuber crops in the world where, the 

world production of potatoes in 2021 

was 376 million tons (FAO STAT, 

2021). Because Egyptian potatoes are 

sold to many nations, they serve a 

significant economic role in Egypt as 

both a food crop and a cash crop (Abdel-

Moneim et al., 2015a). Fertilization has 

an important impact on quality and yield 

of potato tubers. Mineral fertilization 

with high doses had negative impacts on 

quality of potato tubers. In an effort to 

address the problem of low fertile 

agricultural soil fertility that contributes 

to worldwide food insecurity, chemical 

fertilizer application has become a 

common and widespread practice. In 

order to restore soil nutrients and always 

increase the amount and quality of 

agricultural output, a dependency on 

these chemical fertilizers has become 

required. Due to increased reliance on 

mineral fertilizer due to high crop output 

and plant biomass following application 

of mineral fertilizer (Guo et al., 2010). A 

heavy reliance on chemical (mineral) 

fertilizers, however, has been linked to 

an increase in nutrient toxicity, metal 

pollution, greenhouse gas emissions, soil 

acidification and groundwater 

contamination, (Han and Zhao, 2009; 

Sierra et al., 2015). According to 

(Mózner et al., 2012), crops only use 30–

50% of chemical fertilizers, with the 

remainder being lost to the environment.  

Environmental protection is one of 

the new agriculture policy's top 

concerns. A balance between the 

requirement to increase yieldٗ profit and 

the appropriate use of fertilization rate is 

thus necessary to lessen the impact of 

crop production on the environment. 

Organic fertilizing has become more 

popular around the world due to the 

superior nutritional value and potential 

health advantages of foods obtained 

from these forms of farming. This study 

examines the effects of adopting organic 

farming methods to reduce the 

detrimental effects of mineral 

fertilization on potato tuber productivity 

and quality indicators. Due to its high 

organic matter content and high 

microbial activity, the use of organic 

fertilization, such as farmyard and 

poultry manure or other sources, has 

been shown to improve biological, 

chemical, and physical properties of the 

soil and invariably increase plant growth 

and yield (Stephen et al., 2014; Abdel-

Moneim et al., 2015; Mitran et al., 

2017). According to by Zeinab et al. 

(2013) reported that organic manure 

increases plant levels of secondary 

metabolites such as phenolic, flavonoid, 

and antioxidant activities. 

The over use of chemical fertilizers 

and pesticides in today's world has 

resulted in soil degradation and 

contamination, which is one of the main 

issues. According to Abdel-Moneim et 

al. (2015), bio-fertilizers are, in theory, 
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less costly and more environmentally 

benign than chemical fertilizers. The key 

to resolving this issue with organic 

fertilization may include biological 

nitrogen, potassium, and phosphorus 

sources including bacteria, fungus, and 

cyanobacteria. In the process of 

changing the supplement that plants use, 

soil microbes play a crucial role (Farag 

et.al.2013). In the unlikely event that the 

microorganisms in the soil are 

sufficiently lacking, bio fertilizers must 

be used to vaccine them. In general, 

there are three types of bio-fertilizers: 

bacteria that fix nitrogen, bacteria that 

solubilize phosphorus, and bacteria that 

solubilize potassium. Nitrogen settling 

bio-fertilizers contribute nitrogen to the 

soil by reducing ambient nitrogen. While 

phosphatic and potassic bio-fertilizers 

are able to solubilize the phosphates and 

potassium bound in soil and increase 

their accessibility in plants. A good 

combination of organic and biofertilizers 

(Azotobacter, phosphorus and potassium 

bacteria) with natural supplement 

sources can greatly enhance the 

formation and nature of potatoes (Nag, 

2006). 

The goal of this research is to study 

the impact of inoculation with different 

bio-fertilization under organic 

fertilization as (farmyard manure and 

poultry manure) comparing with 

chemical (mineral) fertilization on 

potato. This was to determine the most 

appropriate integration for suitable kind 

of bio-fertilization with organic manure. 

Also, to decrease the negative impact of 

mineral fertilization and produce high 

quality of potato tubers suitable for local 

consumption and for exportation to 

international markets. 

MATERIALS AND METHODS 

In a private farm at Ezab Al Qasr 

Village, Al-Wahat Al-Dakhla, New 

Valley Governorate, Egypt. Two field 

experiments were undertaken during the 

two successive winter seasons of 2019-

2020 and 2020-2021. The study was 

conducted to investigate the impacts of 

using various combinations of organic 

manures, bio-fertilizers, and mineral 

fertilizers on production of safe and 

economic potato yield of tubers (Cara 

cv.). 

2.1.1. Experimental design and 

treatments 

Sixty treatments were set up in a 

factorial design with three replications, 

and they represented the simplest 

conceivable combination of 15 

treatments of organic+bio-fertilizations 

and 4 rates of NPK as mineral 

fertilization described as follow: 

 Mineral fertilization: 

1. Zero (without fertilization). 

2. 50 % from recommended dose (RD) NPK. 

3. 75% RD. NPK. 

4. 100 RD. NPK. 

 Organic and bio-fertilization: 

1. Farmyard manure (FYM). 

2. Poultry manure (Pigeon manure ―PM‖). 

3. 50% of FYM + 50% of PM. 

4. Biofert (N- fixing bacteria). 

5. Biopotass (K- releasing bacteria). 

6. Biophos (P- dissolving bacteria). 

7. FYM+Biofert. 

8. FYM+Biopotass. 
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9. FYM+Biophos. 

10. PM+Biofert. 

11. PM+Biopotass. 

12. PM+Biophos. 

13. 50% of FYM + 50% of PM + Biofert. 

14. 50% of FYM + 50% of PM + Biopotass. 

15. 50% of FYM + 50% of PM + Biophos. 

Also, 00% N, P, and K fertilizers for 

potato production were taken into 

account as a comparable control 

treatment. So, the total number of 

treatments were 180 plots. 

2.1.2. Preparation of the experimental 

soil  

The soil of the experimental field 

was sandy in texture and poor fertile 

soil. The experimental field was 

ploughed, compacted and each plot area 

was 10.5 m
2
 (3 × 3.5 m length and 

width, receptively), with 5  rows in each 

plot (70 cm width of each ridge). 

2.1.3. Preparation of organic manures 

A private station of animal and bird 

production provided the ripe farmyard 

and pigeon manure. Table (1) provides 

chemical analyses of the utilized organic 

manures. Before planting, a single 

application of organic manures was 

added to the soil at a rate of 5 tons fed-1 

for FYM and 2 tons fed-1 for pigeon 

manure, i.e. 12.5 and 5 kg per plot, 

respectively. Each experimental plot 

received an equal mixture of FYM and 

PM, and it was watered until saturation 

was reached. Plots were then left for two 

weeks to avoid the impacts of the heat 

from manure decomposition on potato 

tuber-seeds and their roots. 

2.1.4. Bio-fertilization 

Azotobacter chroococcum and 

Azospirillum brasilense were combined 

to create products that fix nitrogen.  

Bacillus megaterium and Bacillus 

circulans strains were substituted with 

bacteria that released potassium and 

dissolved phosphate, respectively. The 

Microbiology Department of Minia 

University in Egypt's Faculty of 

Agriculture generously provided all of 

the bio fertilizers. Using liquid cultures, 

all bio fertilizers were applied to the 

soil's surface at a rate of 5 L/fed in two 

equal doses after 15 and 40 days from 

the planting date. (1 ml has 10
8
 cells). 

2.1.5. Mineral fertilization 

According to the Egyptian Ministry 

of Agriculture and Soil Reclamation 

(EMASL), 100% NPK as control 

treatments for potatoes were applied as 

control, additionally, the three 

treatments—50%, 75%, and 100%—

from the advised dosages for potato crop 

were computed and applied in amounts 

of 448, 387, and 200 kg for ammonium 

nitrate (150 kg N/fed), 60 kg P2O5/fed 

(for calcium super phosphate; 15.5% 

P2O5), and 96 kg K2O/fed (for 

potassium sulphate; 48% K2O). P was 

fully incorporated into the soil before to 

seeding, but N and K were supplied in 

two equal dosages, one after 30 days and 

the other after 20 days. 

2.1.6. Potato plantation 

In this investigation, potato tubers 

(cv. Cara) were utilized. For both 

seasons, tubers were planted on the 10th 

and 19th of October 2019 and 2020, 

respectively, 20 cm apart from one 

another and on the ridge side. irrigated 
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every 5-7 days ensured that the soil's 

moisture level remained at field capacity 

throughout the trial. All additional 

agricultural procedures for the potato 

crop were carried out as advised by 

(EMASL). 

2.1.7. Experimental procedures 

Five plant samples were randomly 

selected from each plot after 70 days 

following seeding and transported right 

away to the lab. The amounts of 

chlorophyll (a, b, and total mg/g dry 

weight F.W.) were measured. 

Additionally, 100 g samples of plants 

and tubers from every treatment 

duplicate were oven dried at 70 °C until 

consistent weight was achieved. The 

dried components were then completely 

powdered and kept for chemical N, P, 

and K% analyses.  

2.2.3. Statistical analysis 

The least significant difference (L.S.D.) 

approach was utilized to examine 

differences between mean values in 

accordance with the procedures outlined 

by Gomez and Gomez (1984). All data 

were statistically evaluated using the 

analysis of variance (ANOVA) by 

Version II of CoSTAT computer 

software. 

 

RESULTS AND DISCUSSION 

3.1. Specific gravity/tubers: 

Data in table 2 demonstrated how 

different combinations of organic 

manure and bio-fertilization under 

mineral fertilization influenced the 

specific gravity of potato tubers when 

compared to 100% NPK from the 

prescribed dose over both seasons of the 

study. Data revealed that the specific 

gravity of potato tubers was strongly 

impacted by the addition of organic 

manure and bio-fertilization, whether in 

a combined form or separately. Plants 

treated with FYM + PM + Biofert 

realized the highest mean values of this 

attribute in the two seasons (1.085 & 

1.093, respectively). Table (2) results on 

the effects of various NPK fertilization 

rates showed that, in comparison to the 

control treatment, the application of 

NPK fertilization considerably enhanced 

the mean values of potato tuber specific 

gravity. In other words, 100% NPK 

fertilization produced the greatest values 

(1.077 & 1.087, respectively) in both 

seasons, while the control treatment 

produced the lowest values (1.053 & 

1.058) for this feature. The impact of 

interaction between organic manure, bio-

fertilizers and mineral fertilization 

comparing with full dose of NPK-

fertilizer are presented in table 2. All 

treatment significantly increased specific 

gravity. In this respect the highest values 

were observed with plants fertilized with 

FYM + PM + Biofert plus 100% NPK 

(1.099 and 1.107) comparing with 100% 

NPK alone (1.078 & 1.085), respectively 

in the two seasons. 

3.2. Dry matter % 

Impact of different forms of organic 

manure, bi-fertilizers, and mineral 

fertilization as well as their interactions 

on the percentage of tuber content of dry 

matter during both seasons of the 

experiments as presented in table 2 

observed that a stimulation impact was 

happened on the mean values of the 

tuber dry matter % due to an application 

of the studied forms of organic manures 

and bio-fertilizers in single forms or 
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combined. Such impact was more 

pronounced for plants fertilized with 

FYM + PM + Biofert, which recorded 

the highest values of dry matter % in 

both seasons of the experiments as 

compared to the other organic manures 

or bio-fertilizers forms. The effects of 

mineral fertilization at various NPK 

rates are shown in table 3. At all rates, 

the mean values of dry matter % in 

potato tubers considerably increased as 

compared to the untreated plants. In 

other words, in the two seasons, the 

plants treated with NPK fertilization at a 

rate of 100% had the highest values 

measured (21.58 & 20.98%) in 

comparison to the other treatments. 

Table 3 compares the mean values of dry 

matter% as influenced by the 

combination of various sources of 

organic manures and bio-fertilization, 

either alone or in combination with 

mineral fertilization at various rates 

under consideration. Data clearly shown 

that the combination of FYM + PM as 

organic manures together with the 

biofertilization of Biofert under all rates 

of mineral fertilization as soil 

application stimulated the average values 

of dry matter% in potato tubers more 

than plants treated with 100% NPK 

alone. The most desirable treatment, 

which resulted in the highest mean 

values of dry matter % of tubers related 

to plants treated with FYM + PM + 

Biofert with 100% NPK as (24.14 & 

25.27%), while the values associated 

with lowest 100% NPK alone was 

(18.24 & 22.08%), while the lowest 

values were recorded with Biopotass 

(19.75 & 16.27), respectively in the two 

seasons. 

Because organic manure not only 

boosted crop output by providing all the 

necessary plant nutrients, but also 

organic matter to the soil, all yield 

metrics and their constituents may have 

grown as a result of using organic 

manure. Additionally, it promoted cell 

growth, cell division, and increased 

photosynthetic activity for greater 

output. Any soil's structure, texture, 

aeration, humus, buffer effect, capacity 

to store water and conduct cations, and 

microbial activity are all improved by 

organic manures, which helps to 

maintain and boost soil productivity. 

This agreed with the results of Asghari 

and Fard (2015) on potato plant 

indicated that using the treatment of 40 

t/ha of FYM was significantly increased 

the total dry weight, average tuber 

weight and average yield. Furthermore, 

study by Monroy et.al. (2019) showed 

that utilizing 4 t ha-1 of chicken manure, 

generated the maximum tuber yields of 

cv. Rosita (24.38 t ha-1) and Gata (23.85 

t ha-1), and more stems and larger tuber 

weights, fresh foliage, and tuber 

production. 

As for the impact of bio-fertilizers 

found that addition of N-fixing bacteria 

was more superiority increasing yield 

and its components. Utilizing bio-

fertilizers like Azotobacter and 

Azospirillium has the potential to 

increase yield and its constituent parts by 

supporting vegetative growth in the 

potato plant and increasing leaf area, 

which improves photosynthetic rate and 

leads to increased carbohydrate 

formation and translocation to the tuber 

as described by (AbdEl-Nabi et.al.2016) 

on potato. The results of this study with 

the results are consistent of Singh et.al. 
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(2017) revealed that the biofertilizers  

have  stimulatory  impact  on  yield 

parameter  of  potato, the utilization of  

bio-fertilizer  as seed treatment  and  

foliar  application recorded the 

maximum number of large size tubers 

(5) and yield (844.85 gm). In addition, 

Baddour and Sakara (2020) reported that 

a positive impact was noticed due to the 

addition of Azotobacter inoculation and 

recorded the highest mean values of No. 

of tubers per plant, average tuber weight/ 

g, fresh weight of potato tubers (g plant
-

1
), and dry matter of tubers (%) as well 

as total yield; (Mg fed
-1

) comparing with 

the un-inoculated plants. 

The availability and solubility of the 

minerals, which make them easily 

absorbed by plants, may be the cause of 

the increase in potato production brought 

on by mineral fertilization (NPK). 

Additionally, the addition of NPK to the 

soil increases the amount of nutrients 

that are available in the rooting zone and 

increases the capacity of plant roots to 

absorb additional nutrients into plant 

tissues. These results support those of 

Irungbam et.al. (2018) who indicated 

that the better yield parameters were dry 

weight of the tuber, tuber bulking rate, 

number of tubers per hill, and maximum 

tuber yield. Statistically, these 

parameters were statistically comparable 

to those of integrated nutrient 

management, which received 50% RDF 

+ 50% N as farmyard manure and had a 

tuber yield of 21.72 t ha
-1

. 

3.3. Chemical composition of potato 

leaves and tubers 

3.31. Total chlorophyll b mg/ g-1 

Data presented in table 4, showed 

the average values of total chlorophyll as 

affected by different sources of organic 

manures, bio-fertilizer in solo forms or 

combined and rates of mineral 

fertilization as well as their interactions 

comparing with the full dose of NPK 

fertilization during the two seasons. 

From data in table 4, it can be concluded 

that the application of organic manures, 

i.e., FYM and PM in single forms or 

combined with bio-fertilizers, i.e., 

Biofert, biophoss and biopotass had 

significant impacts on total chlorophyll 

of potato leaves. Moreover, within the 

different organic manures and bio-

fertilizer the best total chlorophyll was 

obtained by potato plants received 

FYM+PM+Biofert followed in a 

descending order by that supplied with 

FYM+PM+Biophoss and lately those 

fertilized with FYM+PM+Biopotass 

comparing with the single forms from 

organic manures and bio-fertilizer. The 

data were statistically analyzed, and the 

results showed that there were 

significant differences between the 

organic treatments at the 5% level.  

Table 3 resulted the effects of 

mineral fertilization showed that 

applying varied amounts of NPK to 

potato plants resulted in considerably 

higher mean values of total chlorophyll 

than those obtained for the untreated 

ones. In addition, When it came to 

raising the mean values of total 

chlorophyll in potato plants, 100% NPK 

treatment performed better than 75%, 

50%, and untreated plants. Table 3 data 

showed that the highest values of total 

chlorophyll (1.434 & 1.534 mg/g dry 

weight), respectively, in two seasons 

were recorded with plants treated with 

FYM + PM + Biofert and 100% NPK 

fertilization. This was in regards to the 

impact of the combination among the 
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sources of organic manures, bio-

fertilizers, and the different rates of 

mineral fertilization compared with the 

full dose of 100% NPK fertilization. In 

addition, plants given the full dose of 

NPK produced, in the two seasons, 

1.268 & 1.397 mg/g dry weight, 

respectively.  

The fact that nitrogen is a 

component of the chlorophyll molecule 

and is the primary component of all 

amino acids in protein and lipids, which 

act as a structural component of 

chloroplasts, may be the cause of the 

promotion impact of organic manures 

treatments on chlorophyll contents due 

to the addition of FYM + PM (Arisha 

and Bradisi, 1999). The similar results 

was reported by Baddour (2014), who 

discovered that the addition of various 

sources of organic manures led to a 

considerable increase in chlorophyll (a, 

b, and total chlorophyll). According to 

AbdEl-Nabi et al. (2016), combination 

between FYM and compost (15 tons fed-

1) had a substantial impact on the 

chlorophyll content of potato plant 

leaves after 70 days.  

The function of nitrogen in 

promoting the growth of potato plants 

with accessible N and the role of 

nitrogen in growing the leaf area, which 

enhances the photosynthetic rate, might 

be linked to the enhancing influence of 

employing the biofertilizer such as 

Azotobacter and Azosbrilum in 

increment of chlorophyll. Bio-fertilizers 

enhanced the content of photosynthetic 

pigments, according to conflicting 

evidence on the link between growth and 

chlorophyll content of leaves 

(Malgorzata and Georgios, 2008). The 

result agreed with Baddour (2014), 

Azotobacter chroccoccum, Bacillus 

megatherium, and Bacillus circulans 

supplied the greatest values for 

chlorophyll (a, b, & a+b mg g
-1

 F.W) as 

compared to the un-inoculated plants 

before seeding with the mixture of 

biofertilizers. Additionally, according to 

AbdEl-Nabi et al. (2016), spraying 

plants with a mixture of bio-fertilizers 

(Azotobacter chroccoccum, Bacillus 

megatherium, and Bacillus circulans (2 

ml/L.) followed by EM (2 ml/plant) 

resulted in the highest significant values 

of chlorophyll content in potato plant 

leaves after 70 days. Baddour and 

Sakara (2020) resulted that compared to 

un-inoculated plants, Azotobacter sp. 

addition enhanced chlorophyll 

concentration. Mineral application's 

positive effects on chlorophyll content 

can be linked to either the mineral's 

important function in the production of 

chlorophyll pigment or the presence of 

the chlorophyll molecule in plant tissues. 

These findings are corresponding to 

those reported by AbdEl-Nabi et.al. 

(2016) on potato plants found that 

application of NPK fertilization had a 

substantial impact on the chlorophyll 

content of potato plant leaves after 70 

days, and it increased with increasing 

NPK from 50% to 75% of the required 

dose during two subsequent seasons. 

3.4. Nitrogen percentage in leaves 

Table 5 shows the nitrogen 

percentage of potato levels at 70 days 

after planting as influenced by different 

sources of organic manures and bio-

fertilizers under mineral fertilization 

during two growth seasons. Table 4's 

data were statistically analyzed to reveal 
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that among the organic manures and bio-

fertilizers investigated, FYM + PM with 

Biofert was best for recording the 

highest nitrogen percentage values, 

followed by FYM + PM + Biophos, and 

finally FYM + PM + Biopotass when 

compared to the single forms. For 

instance, during the 2019–2020 and 

2020–2021 growing seasons, the average 

values for the treatments of FYM + PM 

with Biofert, Biophos, and Biopotass 

were 2.31, 2.23, and 2.16 percent, 

respectively. Comparing with the other 

treatment, the average value of N% for 

the plants treated with any of the studied 

organic manures or bio-fertilizers in 

single forms were less than those 

obtained from the combination. 

Concerning the impact of mineral 

fertilization on the mean values of N% 

of potato leaves, data of table 5 showed 

a significant increase in parameter of this 

study for plants treated with any rates 

over that obtained from the untreated 

plants. In this respect, the highest values 

(2.47 & 2.53%) were obtained from the 

treatment of 100% NPK, while the 

lowest one (1.50 & 1.67%) were 

recorded for the untreated plants in both 

seasons. 

Table 4 displays the interactions 

between mineral fertilization, bio-

fertilization, and organic manures. 

Results showed that, when compared to 

the full dosage of NPK fertilization, the 

treatment that produced the greatest 

values of N% of plants treated with 

FYM + PM + Biofert under 100% NPK 

was the most effective.  

3.4. Phosphorus percentage in leaves 

Data illustrated in table 6, showed 

the impact of organic manures, bio-

fertilizer, and mineral fertilization as 

well as their interactions on P% of 

potato leaves comparing with the full 

dose of NPK fertilization during 2019-

2020 and 2020-2021 seasons. Data in 

table 5, also detected that the potato 

plants fertilized with different sources of 

organic manures and bio-fertilizers in a 

single way or combined had a 

pronounced positive impact on the mean 

values of P%. The highest value of 

mentioned trait was observed with plants 

treated with FYM + PM + Biophos 

comparing with the other treatments. 

The same trend was the same during 

both seasons. Regarding the 

investigation's focus on the effects of 

mineral fertilization, data from the same 

table showed that increasing the rate of 

NPK fertilization led to an increase in 

P% over both seasons. Data in this 

regard showed that, as compared to 

untreated plants, the greatest results were 

obtained with 100% of NPK. Data in 

table 5 makes it evident that inoculating 

potato plants with the mixture of 

microorganisms together with various 

organic manures at varied rates of 

mineral fertilization resulted in higher 

P% values than those obtained for the 

control (100% NPK). The treatments 

using FYM + PM + Biophos and 100% 

NPK produced the greatest mean values, 

however it was discovered that the 

identical treatments using 75% NPK 

looked to be quite close to the control 

treatment in the two seasons.  

3.5. Potassium percentage in leaves 

The comparison of the average 

values of K concentrations in the leaves 

of potato plants 70 days after planting 

revealed notable variations between the 

various combination treatments using 

organic manures, biofertilization, and 
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mineral fertilization, as indicated in table 

7. Data in the same table, the effects of 

organic manures and bio-fertilizers 

showed that when applied together, they 

considerably raised the mean values of K 

(%) in potato leaves when compared to 

the solitary forms. In other words, the 

FYM + PM + Biopotass treatment 

yielded the greatest values (2.63 & 

3.39%), respectively, over both seasons, 

whereas plants treated with biophoss 

alone yielded the lowest values (1.89 & 

2.04%) for this feature. As seen in table 

6, it can be seen that applying the 

researched mineral fertilizer had a 

stimulating effect on the mean values of 

the characteristic when compared to 

untreated plants. Table 7 shows the 

various comparisons between the mean 

values of K (%) as influenced by the 

mixture of organic manure and the 

mixture of multi-strain inoculants under 

mineral fertilization. Data clearly 

showed that that inoculating potato 

tubers with Biopotass in conjunction 

with organic manure (FYM + PM) had a 

stimulating effect on the average values 

of K%. Additionally, the treatment of 

FYM + PM + Biopotass had the highest 

mean values (3.35 & 3.61%). Both 

seasons showed the same pattern. 

3.6. NO3-N ppm in potato tubers 

NO3-N content of potato tubers as 

affected by the treatments under 

investigations are presented in table 8 

during both seasons. Results showed that 

adding of organic manures and bio-

fertilizers in single forms or combined 

significantly affected the mean values of 

NO3-N content. In this respect, all traits 

under investigation found sharply and 

significantly decreases in the mean 

values of NO3-N in potato tubers due to 

the addition of various organic manures 

and bio-fertilizers. The lowest values 

were recorded with the treatment of 

Biofert alone as (42.64 & 44.55 ppm) 

comparing with the other treatments. 

With respect to the impact of mineral 

fertilization studied on NO3-N content in 

potato tubers, a stimulation impact was 

observed in the mean values of NO3-N 

content of potato tubers, whereas the 

mean values of NO3-N tended to 

increase with increasing the rate of 

mineral fertilization up to 100% NPK 

than those obtained from the untreated 

plants. The highest values realized with 

plants treated with 100% NPK in both 

seasons.  

The average levels of nitrate 

accumulation in potato tubers as 

influenced by combinations of the 

various treatments under consideration 

were revealed by statistical analysis of 

the data in table 8. It could be concluded 

that a positive impact was observed in 

the mean values under study due to 

using the combination between the 

studied parameters. In this respect, with 

increasing rates of mineral fertilization 

found an increase in nitrate 

accumulation, but with addition of 

organic manures or bio-fertilization this 

accumulation decreased comparing with 

the highest values of nitrate 

accumulation, which was recorded with 

the full dose of mineral fertilization 

alone (100% NPK). This trend was true 

for both seasons of the experiment. 

3.7. NO2-N ppm in potato tubers 

The mean values of NO2-N content 

of potato tubers as influenced by organic 

manures, bio-fertilizers, and mineral 
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fertilization as well as their interactions 

are presented in table 8 during 2019-

2020 and 2020-2021 growing seasons. 

Regarding the impact of organic 

manures and bio-fertilizers sources in 

single forms or combined data in table 8 

indicated that NO2-N content of potato 

tubers was significantly affected by the 

addition of treatments. All treatments of 

organic manures and bio-fertilizer 

decreased the accumulation of NO2-N in 

potato tubers; single application of 

Biofert significantly recorded the lowest 

values. Data in table 9, also indicated 

that an addition of mineral fertilization 

significantly increased the mean values 

of NO2-N content of potato tubers than 

those obtained from the untreated plants. 

In this respect, the increase in 

accumulation of nitrite was obtained 

from the addition of 100% NPK 

followed by 75% and lately 50% 

comparing with the untreated plants. The 

same trend was obtained in the seasons. 

Data presented in table 9 showed 

that single forms of organic manures or 

bio-fertilizer in the presence of the 

combination treatments between them 

significantly decreased the mean values 

of NO2-N accumulation. On the 

contrary, application of the mineral 

fertilization increased the accumulation 

of nitrite. Generally, the best treatment 

which gave the lowest value of nitrite 

(0.70 & 0.98 ppm) was related to the 

treatment of Biopotass alone. Comparing 

with the full dose of the recommended 

dose (100% NPK), which gave the 

highest values of NO2-N accumulation.  

3.8. Starch % in potato tubers 

Data presented in table 10 showed 

the concentration of starch in potato 

tubers as affected by the investigated 

organic manures, bio fertilizer in a single 

way and the mixtures under mineral 

fertilization as well as their interactions 

comparing with full dose of NPK 

fertilization during both seasons of the 

experiments. Such data of table 9 

reflected higher values of starch % in 

potato tubers due to an addition of 

different organic manures sources and 

bio-fertilizers. In this respect, the highest 

mean values for potato tubers related to 

the FYM + PM + Biofrt, while the 

lowest values were obtained from the 

treatment of Biopotass alone. The data 

also showed that applying any level of 

mineral fertilization to potato plants 

significantly increased the average 

values of the aforementioned trait 

compared to the values obtained from 

the control treatment. The impact of this 

was greatest for plants applied with 

100% NPK, followed by 75%, and then 

50%. For the treatments of 50, 75, and 

100% NPK over the 2019-2020 and 

2020-2021 seasons, the rates of growth 

in the content of starch were (6.13, 6.29, 

and 14.63%), respectively.  

The data in table 10 clearly showed 

that inoculating potato plants with a 

combination of the investigated 

microorganisms along with the different 

organic manures investigated at various 

rates of mineral fertilization resulted in 

higher starch% values than those 

obtained for the control treatment (100% 

NPK). Comparing the treatment with 

FYM + PM + Biofert and 100% NPK to 

the control therapy (100% NPK), the 

greatest mean values were found. Both 

seasons revealed the same pattern. In 

addition to N, P, and K additions, adding 

organic manure makes nutrients 

available in an available form to 

facilitate absorption of these nutrients in 
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the soil that produces humus substances 

and improves the physical and chemical 

properties of the soil, increasing the 

availability of nutrients. Additionally, 

adding organic materials to soils can 

boost NPK availability by increasing the 

amount of CO2 that forms H2CO3 in the 

soil solution. This boosts yield and its 

constituents, such as tuber weight and 

diameters, which are reflected in quality 

parameters. The use of organic sources 

promoted the development and activity 

of advantageous microorganisms in the 

soil, assisted in reducing the occurrence 

of micronutrients, and might support 

high crop yield and soil health. Foods 

cultivated organically are thought to be 

higher quality, healthier, and more 

nutrient-rich than their conventional 

counterparts. These results are 

confirmed with those of Abd El-Nabi 

et.al. (2016) cleared that the addition of 

FYM (20 tons fed-1) and compost (15 

tons fed-1) had a substantial impact on 

the reductions in nitrite (NO2-N) and 

nitrate (NO3-N). Also, Salem (2019) 

demonstrated that all compost treatments 

with potatoes (Lady Rosetta cultivar) 

yielded the greatest dry matter, starch, 

and carbohydrate contents in tubers. On 

other hand, all mineral N treatments with 

potato (Lady Balfour cultivar) give the 

highest nitrate content in tubers. The use 

of Azotobacter and Azosbrillum bacteria 

as an inoculum with a variety of 

beneficial properties that promote plant 

growth, including their capacity to 

stabilize nitrogen and then increase the 

plant concentration of nitrogen, can also 

be credited for the increase in N% and 

all other treatments. Additionally, 

increase the nutrient content and quality 

parameters due to the fact that the local 

bio-fertilizer's components' capacity to 

boost soil element uptake is correlated 

with their capacity to secrete certain 

plant hormones, such as auxins, 

gibberellins, and cytokines. These 

hormones play a crucial role in 

increasing the surface area of the roots 

by lengthening the main roots and their 

branches, which boosts nutrient 

absorption. Additionally, the findings of 

this study demonstrated that, under 

mineral fertilization (control), the 

majority of soil nitrogen was in the form 

of nitrate, and plants could absorb large 

amounts of nitrogen due to their capacity 

for assimilation. The results also 

suggested that the difference between N-

absorption and assimilation could be 

significant, and that the utilized nitrogen 

would be stored as nitrate in potato 

tissues. The beneficial effect of the 

combination of microorganisms on 

reducing the rate of nitrate accumulation 

in the tissues of potato tubers to be less 

than the permissible limits weakly intake 

(15.5mg.kg-1 of body weight for NO3-

N) that were provided by Who (1999) 

may be attributed to the role played by 

these substances in pertinent to the 

enzymatic system responsible for 

biosynthesis of amino acids, protein, and 

the other N-compounds and 

subsequently reduce the nitrate. This 

result is consistent with the results of 

Amany et.al. (2013) who studied 

influence of biofertilizers (consisting of 

Bacillus megatherium + Bacillus 

cerculium + Azotobacter+Bacillus sitlus) 

and compost forms and rates, and their 

findings showed that, as compared to 

mineral fertilization, combining bio-

fertilizers combined bacillus with animal 

or plant compost reduced the high levels 
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of NO2 and NO3 and improved potato 

tuber quality.  Additionally, their 

findings demonstrated that employing 

animal compost considerably raised the 

amounts of nitrogen, phosphate, and 

potassium in leaves and tubers. Baddour 

and Sakara (2020) reported that with the 

exception of NO3-N contents, which 

were decreased, Azotobacter sp. 

inoculation had an impact on N, P, K, 

and Fe contents in potato plant leaves 

and tubers. It also sharply and 

significantly increased total 

carbohydrates, starch (%), and vitamin C 

(mg 100g-1) in potato tubers. 

Due to its potential for absorption, 

the majority of soil nitrogen produced by 

mineral fertilizer will take the form of 

nitrate and be readily accessible to plants 

in large quantities. As a nutrient, 

phosphorus is crucial for boosting root 

system development and increasing 

roots' ability to absorb additional 

nutrients. While the role of K in nutrient 

uptake and nutritional balance may be 

due to increasing photosynthesis, 

K2SO4 in the soil also attributed to the 

role of S, which played a part in 

lowering the values of soil pH and 

subsequently made it easier for the roots 

of potato plants to absorb nutrients, 

which is reflected in the quality of potato 

tubers. These results are in a good 

agreement with those obtained by Abd 

El-Nabi et.al. (2016) on potato plant who 

found that Application of NPK 

fertilization had a substantial impact on 

nitrite (NO2-N) and nitrate (NO3-N), 

which rose when NPK was raised from 

50% to 75% of the recommended 

amount. However, Bošković-Rakočević 

et.al. (2018) reported that the 

concentrations of determined nutrients in 

potato tubers were the highest at the 

highest NPK fertilizer rates. Data 

obtained in this study are very promising 

and highly valuable to produce high 

yield of potato tubers with the best 

qualities free from undesirable 

concentrations of NPK, Nitrate and 

nitrite (as safe products) which are very 

suitable for foreign markets. 

CONCLUSION 

Inoculating potato tubers with 

Biofert (as N-fixation) of 

microorganisms in the presence of 

organic manures (as FYM + PM) under 

investigation produced the highest 

values of all study parameters, and this 

impact was more pronounced for the 

treatment of FYM + PM+Biofert, 

according to the same conditions of this 

investigation. The greater increase in its 

content of soluble nutritional 

components than that found for organic 

manures or biofertilization was the 

superiority effect of mineral fertilization. 

This impact was reflected on increasing 

the yield and quality parameters of 

potato tubers.   

Thus, it could be suggested that 

inoculating potato tubers with biofert as 

N-fixation combined with compost 

FYM+PM be used as the most effective 

treatment for achieving the highest safe 

and economical yield of potato tubers 

under mineral fertilization (100% NPK), 

which is approximately 75% from NPK. 

In this study, safe and clean products of 

potato tubers were obtained which is 

good for local markets and for 

exportation to foreign markets as well. 
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Table 1: Chemical analysis of the organic manures used 

 

 

Organic manure properties FYM PM 

pH 1:5 6.59 6.08 

EC (1:10)(dSm
-1

) 4.13 3.75 

Organic matter (%) 43.25 51.12 

Organic carbon (%) 25.15 29.72 

Total nitrogen (%) 1.30 2.04 

C/N ratio 19.3 14.6 

Total Phosphorus (%) 0.43 0.55 

Total Potassium (%) 0.59 0.88 

SP% 95.2 99.6 
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Table (2). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, phosphate 

dissolving bacteria and potassium releasing bacteria) on specific gravity of potato tuber cv. 

" Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

 

 

Treatments 
Specific gravity  

2019-2020 

NPK100% 1.078 
A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean for 

B 
LSD at 

5% for B 
FYM 1.036 1.050 1.056 1.060 1.051 

0.002 

PM 1.042 1.067 1.075 1.090 1.069 
FYM+PM 1.048 1.072 1.084 1.093 1.074 

Bofert 1.053 1.072 1.081 1.088 1.073 

Biopotass 1.035 1.043 1.039 1.053 1.043 
Biophos 1.046 1.069 1.076 1.084 1.069 

FYM+Biofert 1.048 1.050 1.050 1.065 1.053 
FYM+Biopotass 1.044 1.057 1.060 1.063 1.056 
FYM+Biophos 1.043 1.045 1.045 1.057 1.048 

PM+Biofert 1.066 1.065 1.067 1.081 1.069 
PM+Biopotass 1.055 1.053 1.058 1.068 1.059 
PM+Biophos 1.062 1.060 1.060 1.077 1.065 

FYM+PM+Biofert 1.079 1.079 1.084 1.099 1.085 
FYM+PM+Biopotass 1.071 1.069 1.073 1.088 1.075 
FYM+PM+Biophos 1.074 1.075 1.076 1.092 1.079 

Mean for A 1.053 1.062 1.066 1.077 

 LSD at 5% for A 0.001 

LSD for A*B 0.004 
 2020-2021 

NPK100% 1.085 
A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean for 

B 
LSD at 

5% for B 
FYM 1.044 1.047 1.061 1.064 1.054 

0.002 

PM 1.048 1.051 1.063 1.071 1.058 
FYM+PM 1.052 1.053 1.066 1.074 1.061 

Bofert 1.041 1.043 1.058 1.061 1.051 
Biopotass 1.032 1.034 1.049 1.051 1.042 
Biophos 1.036 1.040 1.053 1.055 1.046 

FYM+Biofert 1.060 1.063 1.073 1.088 1.071 

 

FYM+Biopotass 1.056 1.059 1.070 1.078 1.066 
FYM+Biophos 1.057 1.061 1.073 1.083 1.069 

PM+Biofert 1.072 1.075 1.085 1.098 1.083 
PM+Biopotass 1.065 1.069 1.078 1.090 1.076 
PM+Biophos 1.064 1.073 1.083 1.090 1.078 

FYM+PM+Biofert 1.085 1.086 1.093 1.107 1.093 
FYM+PM+Biopotass 1.076 1.078 1.088 1.100 1.086 
FYM+PM+Biophos 1.080 1.083 1.092 1.105 1.090 

Mean for A 1.058 1.061 1.072 1.081 
 LSD at 5% for A 0.001 

LSD for A*B 0.005 
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Table (3). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, Phosphate 

dissolving bacteria and potassium releasing bacteria) on dry matter% of potato tuber cv. " 

Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

 

 

 

 

 

Treatments 
Dry matter % 

2019-2020 
NPK100% 18.24 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 15.23 17.14 18.11 19.84 17.58 

0.79 

PM 14.75 16.76 17.64 22.66 17.95 
FYM+PM 15.83 17.71 18.63 22.20 18.59 

Bofert 14.05 16.36 17.22 20.88 17.13 
Biopotass 12.85 15.44 16.08 19.75 16.03 
Biophos 13.55 15.84 16.71 20.35 16.61 

FYM+Biofert 16.45 19.43 20.62 21.87 19.59 
FYM+Biopotass 15.14 16.73 17.65 18.25 16.94 
FYM+Biophos 15.88 18.76 19.85 21.16 18.91 

PM+Biofert 18.07 20.33 21.24 22.57 20.55 
PM+Biopotass 18.34 19.34 20.06 21.44 19.80 
PM+Biophos 17.65 18.86 19.34 22.04 19.47 

FYM+PM+Biofert 18.35 20.84 21.66 24.14 21.25 
FYM+PM+Biopotass 17.15 18.34 19.14 23.05 19.42 
FYM+PM+Biophos 17.65 18.75 19.65 23.47 19.88 

Mean for A 16.06 18.04 18.91 21.58 
 LSD at 5% for A 0.45 

LSD for A*B 1.60 
 2020-2021 

NPK100% 22.08 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 12.59 15.09 17.22 17.72 15.66 

0.61 

PM 12.60 15.26 17.34 17.84 15.76 
FYM+PM 12.93 15.42 17.51 18.27 16.03 

Bofert 12.29 13.57 16.22 16.96 14.76 
Biopotass 11.81 13.10 15.73 16.57 14.30 
Biophos 12.15 13.35 16.08 16.77 14.59 

FYM+Biofert 14.60 19.34 21.60 22.94 19.62 
FYM+Biopotass 13.64 18.44 20.45 21.92 18.61 
FYM+Biophos 14.23 18.91 21.08 22.45 19.17 

PM+Biofert 14.78 19.59 21.77 23.18 19.83 
PM+Biopotass 13.96 18.66 20.72 22.30 18.91 
PM+Biophos 14.42 19.20 21.35 22.75 19.43 

FYM+PM+Biofert 20.25 23.86 24.54 25.27 23.48 
FYM+PM+Biopotass 19.77 23.42 24.20 24.79 23.05 
FYM+PM+Biophos 20.09 23.54 24.30 24.92 23.21 

Mean for A 14.67 18.05 20.01 20.98 
 LSD at 5% for A 0.29 

LSD for A*B 1.22 
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Table (4). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, Phosphate 

dissolving bacteria and potassium releasing bacteria) on total chlorophyll mg. g-1 of potato 

leaves cv. " Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

 

 

Treatments 
Total chlorophyll mg/g FW 

2019-2020 
NPK100% 1.268 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD at 
5% for 

B 
FYM 1.109 1.187 1.211 1.234 1.186 

0.004 

PM 1.139 1.256 1.301 1.345 1.260 
FYM+PM 1.162 1.281 1.319 1.368 1.283 

Bofert 1.094 1.203 1.247 1.299 1.210 
Biopotass 1.051 1.116 1.135 1.160 1.115 
Biophos 1.072 1.182 1.224 1.273 1.188 

FYM+Biofert 1.067 1.152 1.227 1.322 1.192 
FYM+Biopotass 1.042 1.126 1.196 1.283 1.162 
FYM+Biophos 1.054 1.138 1.205 1.302 1.175 

PM+Biofert 1.111 1.198 1.275 1.378 1.241 
PM+Biopotass 1.089 1.168 1.243 1.311 1.203 
PM+Biophos 1.099 1.181 1.258 1.359 1.224 

FYM+PM+Biofert 1.149 1.241 1.322 1.434 1.287 
FYM+PM+Biopotass 1.123 1.212 1.280 1.398 1.253 
FYM+PM+Biophos 1.136 1.226 1.307 1.415 1.271 

Mean for A 1.100 1.191 1.250 1.325 
 LSD at 5% for A 0.002 

LSD for A*B 0.008 
 2020-2021 

NPK100% 1.397 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD at 
5% for 

B 
FYM 1.128 1.210 1.271 1.294 1.226 

0.004 

PM 1.131 1.218 1.284 1.303 1.234 
FYM+PM 1.141 1.225 1.291 1.312 1.242 

Bofert 1.120 1.160 1.247 1.269 1.199 
Biopotass 1.105 1.147 1.231 1.254 1.184 
Biophos 1.113 1.153 1.241 1.262 1.192 

FYM+Biofert 1.196 1.346 1.414 1.457 1.353 
FYM+Biopotass 1.165 1.318 1.383 1.426 1.323 
FYM+Biophos 1.180 1.332 1.399 1.443 1.339 

PM+Biofert 1.201 1.354 1.420 1.464 1.360 
PM+Biopotass 1.174 1.324 1.390 1.436 1.331 
PM+Biophos 1.188 1.340 1.406 1.452 1.347 

FYM+PM+Biofert 1.374 1.483 1.516 1.534 1.477 
FYM+PM+Biopotass 1.360 1.471 1.498 1.523 1.463 
FYM+PM+Biophos 1.367 1.477 1.506 1.529 1.470 

Mean for A 1.192 1.301 1.353 1.397 
 LSD at 5% for A 0.002 

LSD for A*B 0.007 
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Table (5). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, 

Phosphate dissolving bacteria and potassium releasing bacteria) on N% of potato 

leaves cv. " Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

 

 

Treatments 
N% 

2019-2020 
NPK100% 2.19 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 1.48 1.85 1.98 2.07 1.85 

0.02 

PM 1.60 2.20 2.35 2.66 2.20 
FYM+PM 1.73 2.23 2.50 2.81 2.32 

Bofert 1.55 2.15 2.40 2.64 2.18 
Biopotass 1.31 1.66 1.80 1.91 1.67 
Biophos 1.43 2.03 2.27 2.53 2.06 

FYM+Biofert 1.36 1.71 2.03 2.33 1.86 
FYM+Biopotass 1.25 1.56 1.87 2.14 1.70 
FYM+Biophos 1.31 1.64 1.95 2.23 1.78 

PM+Biofert 1.55 1.92 2.26 2.59 2.08 
PM+Biopotass 1.43 1.78 2.11 2.42 1.93 
PM+Biophos 1.48 1.85 2.19 2.50 2.00 

FYM+PM+Biofert 1.73 2.13 2.51 2.86 2.31 
FYM+PM+Biopotass 1.60 1.99 2.35 2.68 2.16 
FYM+PM+Biophos 1.66 2.06 2.43 2.77 2.23 

Mean for A 1.50 1.92 2.20 2.47 
 LSD at 5% for A 0.01 

LSD for A*B 0.04 
 2020-2021 

NPK100% 2.83 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 1.33 1.75 2.04 2.12 1.81 

0.02 

PM 1.38 1.78 2.06 2.17 1.85 
FYM+PM 1.42 1.82 2.10 2.19 1.88 

Biofert 1.31 1.52 1.93 2.00 1.69 
Biopotass 1.22 1.45 1.85 1.93 1.61 
Biophos 1.28 1.47 1.86 1.96 1.64 

FYM+Biofert 1.68 2.34 2.61 2.77 2.35 
FYM+Biopotass 1.55 2.22 2.52 2.66 2.24 
FYM+Biophos 1.62 2.29 2.56 2.71 2.29 

PM+Biofert 1.73 2.40 2.63 2.81 2.39 
PM+Biopotass 1.58 2.26 2.54 2.69 2.27 
PM+Biophos 1.65 2.33 2.58 2.73 2.32 

FYM+PM+Biofert 2.48 2.91 3.02 3.12 2.88 
FYM+PM+Biopotass 2.43 2.84 2.95 3.05 2.82 
FYM+PM+Biophos 2.44 2.89 2.98 3.09 2.85 

Mean for A 1.67 2.15 2.42 2.53 
 LSD at 5% for A 0.01 

LSD for A*B 0.05 
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Table (6). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, 

Phosphate dissolving bacteria and potassium releasing bacteria) on P% of potato 

leaves cv. " Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

Treatments 
P% 

2019-2020 
NPK100% 0.154 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 0.135 0.164 0.174 0.185 0.165 

0.002 

PM 0.147 0.193 0.216 0.234 0.198 
FYM+PM 0.157 0.206 0.226 0.244 0.208 

Bofert 0.128 0.175 0.193 0.212 0.177 
Biopotass 0.119 0.145 0.156 0.164 0.146 
Biophos 0.136 0.185 0.203 0.221 0.187 

FYM+Biofert 0.134 0.166 0.200 0.231 0.183 
FYM+Biopotass 0.128 0.159 0.191 0.221 0.175 
FYM+Biophos 0.141 0.173 0.207 0.238 0.190 

PM+Biofert 0.153 0.187 0.224 0.257 0.205 
PM+Biopotass 0.146 0.180 0.215 0.248 0.197 
PM+Biophos 0.157 0.194 0.231 0.266 0.212 

FYM+PM+Biofert 0.170 0.208 0.247 0.284 0.227 
FYM+PM+Biopotass 0.164 0.202 0.238 0.274 0.219 
FYM+PM+Biophos 0.176 0.215 0.256 0.293 0.235 

Mean for A 0.146 0.183 0.212 0.238 
 LSD at 5% for A 0.001 

LSD for A*B 0.004 
 2020-2021 

NPK100% 2.83 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 0.163 0.207 0.234 0.244 0.212 

0.002 

PM 0.164 0.209 0.237 0.246 0.214 
FYM+PM 0.168 0.212 0.241 0.250 0.218 

Bofert 0.159 0.183 0.222 0.232 0.199 
Biopotass 0.147 0.173 0.217 0.225 0.190 
Biophos 0.153 0.176 0.220 0.229 0.195 

FYM+Biofert 0.199 0.265 0.295 0.313 0.268 
FYM+Biopotass 0.185 0.253 0.281 0.301 0.255 
FYM+Biophos 0.192 0.257 0.288 0.306 0.261 

PM+Biofert 0.204 0.270 0.298 0.314 0.271 
PM+Biopotass 0.187 0.256 0.285 0.304 0.258 
PM+Biophos 0.198 0.262 0.291 0.309 0.265 

FYM+PM+Biofert 0.278 0.325 0.337 0.348 0.322 
FYM+PM+Biopotass 0.273 0.319 0.331 0.343 0.317 
FYM+PM+Biophos 0.274 0.323 0.333 0.345 0.319 

Mean for A 0.196 0.246 0.274 0.287 
 LSD at 5% for A 0.001 

LSD for A*B 0.005 
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Table (7). Effect of organic manures (FYM and pigeon) plus bio-fertilization 

(Nitrogen fixing, Phosphate dissolving bacteria and potassium releasing 

bacteria) on K% of potato leaves cv. " Cara " in the two winter seasons 

of 2019-2020 and 2020-2021.NO3-N ppm in potato tubers: 

 

 

Treatments 
K% 

2019-2020 
NPK100% 2.08 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 1.71 2.14 2.28 2.41 2.14 

0.02 

PM 1.84 2.55 2.83 3.11 2.58 
FYM+PM 1.99 2.68 2.98 3.25 2.73 

Bofert 1.62 2.28 2.53 2.79 2.31 
Biopotass 1.74 2.39 2.66 2.92 2.43 
Biophos 1.49 1.91 2.02 2.15 1.89 

FYM+Biofert 1.61 2.01 2.26 2.60 2.12 
FYM+Biopotass 1.68 2.09 2.34 2.71 2.20 
FYM+Biophos 1.54 1.83 2.17 2.48 2.01 

PM+Biofert 1.82 2.24 2.52 2.94 2.38 
PM+Biopotass 1.90 2.32 2.60 3.03 2.46 
PM+Biophos 1.75 2.17 2.43 2.82 2.29 

FYM+PM+Biofert 2.04 2.47 2.79 3.23 2.63 
FYM+PM+Biopotass 2.12 2.57 2.87 3.35 2.73 
FYM+PM+Biophos 1.98 2.41 2.70 3.14 2.56 

Mean for A 1.79 2.27 2.53 2.86 
 LSD at 5% for A 0.02 

LSD for A*B 0.04 
 2020-2021 

NPK100% 3.45 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 1.70 2.16 2.50 2.63 2.25 

0.03 

PM 1.73 2.21 2.54 2.69 2.29 
FYM+PM 1.76 2.25 2.60 2.72 2.33 

Bofert 1.65 1.90 2.37 2.45 2.09 
Biopotass 1.51 1.80 2.30 2.41 2.00 
Biophos 1.59 1.84 2.32 2.42 2.04 

FYM+Biofert 2.07 2.87 3.14 3.30 2.85 
FYM+Biopotass 1.94 2.75 3.04 3.22 2.74 
FYM+Biophos 2.00 2.80 3.09 3.26 2.79 

PM+Biofert 2.14 2.92 3.16 3.33 2.89 
PM+Biopotass 1.96 2.77 3.07 3.23 2.76 
PM+Biophos 2.07 2.85 3.13 3.27 2.83 

FYM+PM+Biofert 2.94 3.36 3.45 3.54 3.32 
FYM+PM+Biopotass 3.02 3.42 3.51 3.61 3.39 
FYM+PM+Biophos 2.98 3.39 3.47 3.57 3.35 

Mean for A 2.07 2.62 2.91 3.04 
 LSD at 5% for A 0.01 

LSD for A*B 0.06 



Yousry T. Abdel Mageed . et. al, 2023 

 - 435 - 

Table (8). Effect of organic manures (FYM and pigeon) plus bio-fertilization 

(Nitrogen fixing, Phosphate dissolving bacteria and potassium releasing 

bacteria) on NO3-N ppm content of potato tubers cv. " Cara " in the two 

winter seasons of 2019-2020 and 2020-2021. 

 

 

 

Treatments 
NO3-N ppm 
2019-2020 

NPK100% 69.33 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 43.13 46.80 50.90 54.63 48.87 

0.31 

PM 41.73 45.27 49.60 55.73 48.08 
FYM+PM 44.20 48.27 52.17 53.23 49.47 

Bofert 36.70 40.67 44.53 48.67 42.64 
Biopotass 38.07 41.90 45.83 49.93 43.93 
Biophos 39.47 43.30 47.33 51.37 45.37 

FYM+Biofert 43.80 49.87 57.57 67.70 54.73 
FYM+Biopotass 41.30 47.10 54.60 64.90 51.98 
FYM+Biophos 42.57 48.40 56.13 66.43 53.38 

PM+Biofert 40.03 45.87 53.10 63.27 50.57 
PM+Biopotass 37.63 43.17 50.40 60.13 47.83 
PM+Biophos 38.80 44.43 51.67 61.60 49.13 

FYM+PM+Biofert 36.37 41.87 48.93 58.73 46.48 
FYM+PM+Biopotass 33.80 39.20 47.23 55.50 43.93 
FYM+PM+Biophos 35.07 40.57 48.63 57.10 45.34 

Mean for A 39.51 44.44 50.58 57.93 
 LSD at 5% for A 0.24 

LSD for A*B 0.62 
 2020-2021 

NPK100% 63.21 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 42.81 47.87 54.19 62.77 51.91 

0.56 
 

PM 41.80 47.21 53.10 61.70 50.95 
FYM+PM 41.21 46.31 52.13 60.39 50.01 

Bofert 36.40 42.59 46.47 52.75 44.55 
Biopotass 37.26 43.24 47.40 54.32 45.55 
Biophos 37.90 43.78 48.23 55.67 46.40 

FYM+Biofert 46.92 52.27 60.18 70.54 57.48 
FYM+Biopotass 45.43 50.81 58.15 67.73 55.53 
FYM+Biophos 45.18 51.55 59.11 69.09 56.23 

PM+Biofert 44.77 49.96 56.98 66.30 54.50 
PM+Biopotass 43.35 48.53 55.26 63.70 52.71 
PM+Biophos 44.11 49.27 56.06 65.24 53.67 

FYM+PM+Biofert 40.39 45.63 51.36 58.81 49.05 
FYM+PM+Biopotass 38.79 44.22 49.34 57.09 47.36 
FYM+PM+Biophos 39.59 45.08 50.37 57.52 48.14 

Mean for A 41.73 47.22 53.22 61.57 
 LSD at 5% for A 0.20 

LSD for A*B 1.21 
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Table (9). Effect of organic manures (FYM and pigeon) plus bio-fertilization 

(Nitrogen fixing, Phosphate dissolving bacteria and potassium releasing 

bacteria) on NO2-N ppm content of potato tubers cv. " Cara " in the two 

winter seasons of 2019-2020 and 2020-2021. 

 

 

 

 

 

 

Treatments 
NO2-N ppm 
2019-2020 

NPK100% 1.86 
A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean for 

B 
LSD at 

5% for B 
FYM 0.86 1.13 1.38 1.65 1.26 

0.05 

PM 0.77 1.04 1.31 1.60 1.18 
FYM+PM 0.95 1.23 1.47 1.78 1.36 

Bofert 0.87 1.12 1.35 1.65 1.25 
Biopotass 0.70 0.97 1.23 1.44 1.09 

Biophos 0.81 1.03 1.28 1.56 1.17 
FYM+Biofert 1.33 1.55 1.72 1.77 1.59 

FYM+Biopotass 1.14 1.34 1.51 1.56 1.39 

FYM+Biophos 1.22 1.42 1.61 1.68 1.48 
PM+Biofert 1.06 1.22 1.38 1.43 1.27 

PM+Biopotass 0.92 1.04 1.17 1.22 1.09 
PM+Biophos 0.97 1.15 1.29 1.33 1.18 

FYM+PM+Biofert 0.82 0.96 1.06 1.12 0.99 
FYM+PM+Biopotass 0.67 0.77 0.84 0.88 0.79 

FYM+PM+Biophos 0.74 0.87 0.97 1.02 0.90 
Mean for A 0.92 1.12 1.31 1.45 

 LSD at 5% for A 0.03 
LSD for A*B 0.10 

 2020-2021 
NPK100% 63.21 

A 
B 

Zero 50%NPK 75%NPK 100%NPK Mean for B 
LSD at 
5% for 

B 
FYM 1.21 1.39 1.68 1.84 1.53 

0.05 
 

PM 1.17 1.34 1.63 1.81 1.49 
FYM+PM 1.15 1.31 1.58 1.75 1.45 

Bofert 1.05 1.03 1.34 1.54 1.24 
Biopotass 0.98 1.08 1.38 1.59 1.26 

Biophos 1.01 1.12 1.43 1.63 1.30 
FYM+Biofert 1.41 1.62 1.94 2.04 1.75 

FYM+Biopotass 1.34 1.56 1.83 1.96 1.67 

FYM+Biophos 1.37 1.57 1.88 2.00 1.70 
PM+Biofert 1.32 1.50 1.78 1.94 1.64 

PM+Biopotass 1.24 1.43 1.70 1.86 1.56 
PM+Biophos 1.27 1.45 1.76 1.91 1.60 

FYM+PM+Biofert 1.11 1.28 1.55 1.71 1.41 
FYM+PM+Biopotass 1.07 1.16 1.46 1.65 1.34 

FYM+PM+Biophos 1.10 1.22 1.52 1.68 1.38 
Mean for A 1.19 1.34 1.63 1.79 

 LSD at 5% for A 0.04 
LSD for A*B 0.11 
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Table (10). Effect of organic manures (FYM and pigeon) plus bio-fertilization (Nitrogen fixing, 

Phosphate dissolving bacteria and potassium releasing bacteria) on starch % of 

potato tubers cv. " Cara " in the two winter seasons of 2019-2020 and 2020-2021. 

 

 

 

 

 

 

 

Treatments 
Starch % 
2019-2020 

NPK100% 18.79 
A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD at 
5% for B 

FYM 18.83 19.36 19.58 19.85 19.41 

0.09 

PM 18.99 19.98 20.43 20.85 20.06 
FYM+PM 19.23 20.19 20.74 21.05 20.30 

Bofert 18.92 20.57 21.44 22.15 20.77 
Biopotass 17.23 17.63 17.95 19.43 18.06 
Biophos 18.15 19.34 19.65 19.96 19.28 

FYM+Biofert 18.53 20.34 20.96 21.75 20.39 
FYM+Biopotass 17.44 18.16 18.24 19.94 18.45 
FYM+Biophos 17.77 18.76 18.55 20.52 18.90 

PM+Biofert 18.85 20.06 19.63 22.11 20.16 
PM+Biopotass 18.06 19.31 18.88 20.96 19.30 
PM+Biophos 18.42 19.63 19.16 21.53 19.69 

FYM+PM+Biofert 19.77 21.25 20.86 23.72 21.40 
FYM+PM+Biopotass 19.07 20.54 20.04 22.67 20.58 
FYM+PM+Biophos 19.55 20.87 20.36 23.16 20.98 

Mean for A 18.59 19.73 19.76 21.31 
 LSD at 5% for A 0.06 

LSD for A*B 0.17 
 2020-2021 

NPK100% 26.14 

A 
B 

Zero 50%NPK 75%NPK 100%NPK 
Mean 
for B 

LSD 
at 5% 
for B 

FYM 15.94 18.35 20.22 20.77 18.82 

0.08 
 

PM 16.13 18.53 20.36 20.98 19.00 
FYM+PM 16.35 18.63 20.61 21.22 19.20 

Bofert 15.67 16.95 19.36 19.96 17.99 
Biopotass 15.33 16.56 18.95 19.57 17.60 
Biophos 15.43 16.77 19.23 19.76 17.80 

FYM+Biofert 17.98 22.24 23.96 25.15 22.33 
FYM+Biopotass 17.17 21.43 23.14 24.43 21.54 
FYM+Biophos 17.64 21.75 23.55 24.76 21.92 

PM+Biofert 18.14 22.42 24.17 25.35 22.52 
PM+Biopotass 17.44 21.55 23.37 24.56 21.73 
PM+Biophos 17.84 21.99 23.82 24.95 22.15 

FYM+PM+Biofert 22.96 25.95 26.61 27.17 25.67 
FYM+PM+Biopotass 22.54 25.64 26.14 26.76 25.27 
FYM+PM+Biophos 22.75 25.75 26.44 26.96 25.48 

Mean for A 17.95 20.97 22.66 23.49 
 LSD at 5% for A 0.09 

LSD for A*B 0.16 
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 الولخص العربٌ

 

 

 تأثَر التسوَذ الوعذنٌ والعضوً والحَوً علي البطاطس فٌ أرض هصرٍة رهلَة

 

 والذرنات للنباتات الكَوَائٌ التركَب: الثانٌ الجزء -2

 
 ، أساهة هحوذ 2، هاٍسة لطفٌ عبذ الونعن1، ٍاسر هحوود هحوذ هصطفي1ٍسرى توام عبذ الوجَذ

 اىعشتٞح ٍصش خَٖ٘سٝح – - اىَْٞا – اىَْٞا خاٍعح – اىضساعح ميٞح – اىثساذِٞ قسٌ

 اىعشتٞح صشٍ خَٖ٘سٝح – اىدٞضج – اىضساعٞح اىثح٘ز ٍشمض – اىعض٘ٝح ىيضساعح اىَشمضٙ اىَعَو – تح٘ز سئٞس

 اىعشتٞح ٍصش خَٖ٘سٝح – - اىَْٞا – اىَْٞا خاٍعح – اىضساعح ميٞح –( خضش) اىثساذِٞ قسٌ - دمر٘ساج طاىة

 

 خلاه اىدذٝذ اى٘ادٙ ٍحافظٔ اىذاخئ، تاى٘احاخ اىقصش عضب تقشٝٔ خاصٔ تَضسعٔ حقيٞرِٞ ذدشترِٞ أخشٝد

 اىٚ اضافح اىعض٘ٝٔ الاسَذٓ تِٞ اىََنْٔ اىرفاعلاخ مو ىذساسٔ 9190ً-9191 ٗ 9191-9102 اىشرِ٘ٝٞ اىَ٘سَِٞ

 ٕزٓ إشرَيد. ماسا صْف اىثطاطس ٍِ آٍِ ٍحص٘ه إّراج عيٚ ٗذأثٞشٕا اىَعذّٚ اىرسَٞذ ٗخ٘د فٜ اىحٞ٘ٛ اىرسَٞذ

 4 تِٞ اىََنْح اىرفاعلاخ مو ذَثو ٗاىَعاٍلاخ ، ٍنشساخ 3 فٜ ٍرعاٍذج ٍْشقح قطع ذصٌَٞ فٜ ٍعاٍيح 61 عيٚ اىردشتح

 05ٗ – سئٞسٞح مقطع( تٔ اىَ٘صٚ ٍِ ٍعذّٚ ذسَٞذ% 011 ٗ 75 ،51 ذسَٞذ، تذُٗ) اىَعذّٞٔ الأسَذج ٍِ ذلاخٍع

 أسَذٓ اىحَاً، صسق+  اىثيذٙ اىسَاد ٍِ خيٞظ اىحَاً، صسق سَاد تيذٙ، سَاد) ٗاىَعذّٚ اىعض٘ٙ اىرسَٞذ ٍِ ٍعاٍئ

 ٍثثرٔ حٞ٘ٝٔ أسَذٓ+  تيذٙ سَاد ىيف٘سفاخ، ٍزٝثٔ حٞ٘ٝٔ سَذٓأ ىيث٘ذاسًٞ٘، ٍزٝثٔ حٞ٘ٝٔ أسَذٓ ىيْٞرشٗخِٞ، ٍثثرٔ حٞ٘ٝٔ

 اىحَاً صسق سَاد ىيف٘سفاخ، ٍزٝثٔ حٞ٘ٝٔ أسَذٓ+  تيذٙ سَاد ىيث٘ذاسًٞ٘، ٍزٝثٔ حٞ٘ٝٔ أسَذٓ+  تيذٙ سَاد ىيْٞرشٗخِٞ،

 أسَذٓ+  اىحَاً صسق سَاد ىيث٘ذاسًٞ٘، ٍزٝثٔ حٞ٘ٝٔ أسَذٓ+  اىحَاً صسق سَاد ىيْٞرشٗخِٞ، ٍثثرٔ حٞ٘ٝٔ أسَذٓ+ 

 أسَذٓ+ اىحَاً صسق+ تيذٙ سَاد ىيْٞرشٗخِٞ، ٍثثرٔ حٞ٘ٝٔ أسَذٓ+  اىحَاً صسق+ تيذٙ سَاد ىيف٘سفاخ، ٍزٝثٔ حٞ٘ٝٔ

 ذٌ رىل، اىٚ اضافٔ ٍْشقٔ، مقطع  (ىيف٘سفاخ ٍزٝثٔ حٞ٘ٝٔ أسَذٓ+ اىحَاً صسق+  تيذٙ سَاد ىيث٘ذاسًٞ٘، ٍزٝثٔ حٞ٘ٝٔ

 اىْرائح ذيخٞص َٝنِ. مْرشٗه مَعاٍئ  NPK ٍِ تٔ اىَ٘صٚ اىَعذه تَعاٍئ ساسٔاىذ ذحد اىَعاٍلاخ خَٞع ٍقاسّح

 ٗاىذسّاخ ىلأٗساق اىنَٞٞائٚ ٗاىرشمٞة اىخضشٙ اىَْ٘ صفاخ ٍِ حسِ اىحٞ٘ٙ ٍع اىعض٘ٙ اىرسَٞذ أسرخذاً أُ فٚ

 فشدٝٔ ص٘سٓ فٜ رشٗخِٞىيْٞ ٍثثرٔ ىثنرشٝا اىحٞ٘ٙ اىرسَٞذ ٗخ٘د فٜ اىحَاً ٗصسق اىثيذٛ اىسَاد ٍِ خيٞظ أُ ٗٗخذ

 تاىَقاسّح ٗاىْٞرشٝد اىْرشاخ ٍِ اىذسّاخ ٍحر٘ٙ ٍِ ٗقييد ٗاىذسّاخ ىلأٗساق اىنَٞٞائٚ اىرشمٞة ٍِ اىقٌٞ أعيٚ

 اىثيذٙ اىسَاد ٍِ تخيٞظ اىْثاذاخ ٍعاٍيح تِٞ اىَشرشك اىرفاعو أُ اىق٘ه ّسرطٞع اىْٖاٝٔ فٚ ٗىزىل. فقظ اىَعذّٚ تاىرسَٞذ

 اىصفاخ ىدَٞع اىقٌٞ أعيٚ NPK ٍِ% 011 إضافٔ ٍع اىْٞرشٗخِٞ تَثثراخ اىحٞ٘ٙ رسَٞذاى ٍع اىذٗاخِ ٗصسق

 الأسَذج ٍِ اىر٘ىٞفح ٕزٓ تإسرخذاً اىثطاطس ٍْٗردٚ ٍضاسعٚ ىنو اىر٘صٞح َٗٝنِ. اىَ٘سَِٞ ملا خلاه اىَزم٘سٓ

 دسّاخ ٍِ آٍِ ٍْٗرح عاىٚ راجإّ ٗإّراج اىرناىٞف ىر٘فٞش اىَعذّٞح الأسَذج ٍِ% 75 ٍع اىحٞ٘ٝح ٗاىَخصثاخ اىعض٘ٝح

 .اىثطاطس

 

 

 

 

 

 


