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 ABSTRACT 
        Nitrogen is a vital nutrient for maximizing maize productivity, particularly in arid 

and semi-arid regions characterized by soil fertility degradation and water scarcity. This 

study aimed to evaluate the efficacy of integrated nitrogen fertilization strategies, 

combining chemical, organic, and biofertilizers, to enhance maize performance. Field 

experiments were conducted using a split-split plot design. Chemical nitrogen was 

applied as 15N-labeled urea, either alone or in combination with organic amendments 

of plant origin and mixed forms. Biofertilizers, including Nitrobin, Cerealin, and 

Phosphorin, were also tested. Results indicated that a 75% urea rate significantly 

improved grain yield and nitrogen use efficiency (NUE%) compared to a 50% urea 

rate. While combining organic compost or biofertilizers with urea slightly reduced 

grain yield, all treatments involving urea, organic amendments, or bacterial inoculants 

resulted in substantial yield increases over the untreated control. The 15N-labeled data 

confirmed that urea was the primary nitrogen source for maize, followed by organic 

compost and biofertilizers. Among the tested combinations, 75% urea with mixed 

organic compost and Nitrobin outperformed others, demonstrating its potential as an 

optimal management practice for improving maize productivity under varying 

fertilization scenarios. 

INTRODUCTION  
Maize as one of cereal crops utilized globally 

for staple food consumed by humans, livestock, and 

dairy animals as well. Zea mays (corn) is important 

because of its components of carbohydrates, fibers, 

vitamin B, vitamin C, and folic acid (Ribaut et al. 

2009; Cairns et al. 2013). According to US 

Department of Agriculture USDA (2024), Egypt 

produced 7 tons/hectare/year of maize crop in 

2024/025 distributed among different governorate 

(Fig. 1).  

Figure 1. Distribution of maize crop yield ha-1 among Egyptian 

governorates. Source, USDA 2024. 

 

Singh et al., (2021 and references therein), 

referred to the importance of proper management of 

nutrients to achieve the potential yield in maize 

production systems because mineral nutrients are the 
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major contributors to increasing crop production 

(Khoshgoftarmanesh and Eshghizadeh, 2011). 

From the economic and environmental viewpoint, 

the selection of the most proper approaches to 

achieve efficient nutrient management systems is 

very essential. Nitrogen, either in organic or 

inorganic forms is universally accepted as a key 

component to high yield in maize production 

(Amanullah, 2007). 

For achieving optimum yield and protecting 

the environment, it should be following the most 

proper nitrogen fertilization practices. Efficient use 

of N fertilizers is an effective strategy for both yield 

and profit (Ma et al., 2022). In this respect, crop 

rotation, no-tillage measures, the use of controlled-

release nitrogen fertilizers, the deep application of 

urea, and the cultivation of NEVs (varieties with 

higher yields under both N conditions) can be 

achieved, to overcome the depletion effects of 

excessive N application, thereby improving crop 

yield and agro-ecosystem sustainability (Wu et al., 

2011; Zhao et al., 2013; Reetz et al., 2015). 

Considering the role of beneficial 

microorganisms (PGPRS) it was confirmed its 

positive impacts on enhancement of plant production 

(Loon 2007; Singh 2013; Singh et al. 2020). These 

developments of plant growth according to 

inoculation were attributed to different mechanisms 

(Adesemoye and Kloepper 2009). For example, 

phosphate is available to the microorganisms in the 

form of inositol phosphate, phosphotriester, and 

phosphomonoester (Dong and Lu 2012; Sharma et 

al. 2020). PGPRs solubilize these complex 

biomolecules into lower molecular weight 

compounds, such as citric acid and gluconic acid. In 

case of limited iron in the soil, siderophores are 

produced by microbial interaction with the host 

plant. 

Recently, many researchers paid attention to 

the effects of combined straw and manure on cereals 

productivity (Duan et al., 2021; Guan et al., 2020). 

From the economic and environmental viewpoint, 

addition of manures reduces chemical fertilizer 

doses and boost N demand (Sui et al., 2019). Soil 

manuring found to be effective on microbial 

diversity and activities as well as maintains grain 

crop yields (Rusakova and Eskov 2015). Under 

rainfed conditions, Huai et al., (2024) found that 

deep incorporation of straw and manure significantly 

enhances root growth and spatial distribution of soil 

water and nutrients, which has great potential for 

increasing maize yield. Also, they detected notable 

improvements in the 100-kernel weight and yield 

(16.1–19.7%) and enhancing water- and nutrient-use 

efficiencies by 2.5-20.5%. Consequently, 

biofertilizers allows crops to allocate more energy 

and resources to above-ground growth and yield 

enhancement (Liu et al., 2022; Okada et al., 2017). 

Application of mineral fertilizers in 

conjunction with organic amendments leads to save 

remarkable quantities of chemical fertilizers 

(Qaswar et al., 2020; Gao et al., 2015). This 

strategy found to replace about 20%-30% of 

chemical fertilizers and in the same time developed 

yield and availability of soil nitrogen and organic 

matter formation (Zhang et al., 2016). 

Therefore, the present research aimed to track 

and evaluate the impact of nitrogen nutrient from 

chemical, organic and biological systems on maize 

crop productivity taking into consideration the 

economic and environmental dimension. 

Materials and Methods 

A field experiment was conducted in summer 

of 2022 at Salamon El-komash Village, Mansoura 

City, Egypt to track and evaluate the impact of 

nitrogen management strategies including chemical 

and bio-organic resources on maize crop 

productivity. The experimental site has a latitude and 

longitude 31° 4' 10.092'' N 31° 27' 50.76'' E, altitude 

with 15 m above the sea level. Soil samples were 

collected from 0-30 cm depth before cultivation and 

exposed to chemical and physical analyses. Some of 

the physic-chemical properties are presented in 

Table (1). All physic-chemical analyses were 

processed according to Carter and Gregorich 

(2008). Experimental soil was treated with 480 kg 

super phosphate (15.5% P2O5) and 120 kg K2SO4 (48 

% K2O5) at preparing stage. 

 

Table 1. Some of physical and chemical 

characteristics of the experimental soil. 

Characteristic  Value  

Sand  

Silt                    %           

Clay  

21 

29 

50 

Texture  Clay 

Available N           50.7 

Available P            

mg kg-1 
9.75 

Available K           305.5 

O.M,% 1.45 

CEC, cmol kg-1 35.5  

EC dSm-1  3.20 

pH 8.00 

 

Maize crop variety Triple hybrid 324 

provided by Field Crops Research Institute, Ministry 

of Agriculture and Soil Reclamation (MASR), Egypt 

was sown at May 25th 2022.  Experimental 

treatments were distributed in split-split-plot 

statistical design. Urea as chemical fertilizer (46% 

N) was applied at rates of 75% and 50% from the 

recommended rate (624 kg ha-1 equal to 287 kg N ha-

1) in addition to untreated control distributed in the 

main plots. Plant origin compost and mixed compost 

were incorporated into the soil of implemented 

treatments in addition to untreated control. Organic 

materials were added at rate of 25% and 50% in 

combination with 75% and 50% urea, respectively 
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and distributed in the sub-plots. Some of chemical 

constituents of organic sources are presented in table 

(2). Biofertilizers, i.e. Nitrobin, Cerealin and 

Phosphorin as commercial names were distributed in 

the sub-sub-plots Some of the microbial content of 

these biofertilizers is shown in Table (3). Maize 

seeds were coated with different microbial 

inoculants under controlled conditions then 

cultivated in soil. 

 

Table 2. Some chemical constituents in organic 

sources. 

Characteris

tic  

Organic compost 

Pla

nt origin 

compost 

Mixe

d compost 

Weight m3 

kg 
740 820 

PH( 10:1) 7.30 7.20 

EC ( 10:1) 

dS m-1 
4.05 2.25 

N-NH4              

ppm 

N-NO3  

293 560 

66 85 

N 

O.C 

O.M                    

% 

P 

K 

1.01 1.13 

11.9

8 

11.2

8 

20.6

6 

20.5

0 

0.55 0.65 

0.43 0.27 

  

Table 3. Microbial inoculums. 

Commercial 

Package 
Constitutes  

Nitrobin 

Azospirillum 

Lipoferm, Azotopacter 

Sp 

Cerealin 

Azospirillum 

Lipoferm, Azotobacter 

chroococcum, Basillus 

polymyxa 

Phosphorin 
Bacillus 

Megatherium 

 

All treatments were replicated three times and 

could be summarized as following: 

 

Main factor (N treatments) 

     N1: 75% of N recommended dose  

     N2: 50% of N recommended dose  

     N3: without N fertilization  

Sub main factor (organic manure 

treatments) 

O1 : Without organic fertilizers 

O2 : Plant compost  

O2 : Mixed compost  

Sub-sub main factor (Biofertilization 

treatments) 

B0 : Un-inoculated control 

B1 : Nitrobin  

B2 : Cerealin  

B3 : Phosphorin  

  

Each experimental treatment occupied an 

area of 10.5 m2 (3.5 * 3.0 m) per plot. Urea fertilizer 

was applied at abovementioned specified rates of 
15N-labelled form with 2% 15N atom excess. 

Different rates of 15N-urea were applied in micro-

plot with an area of 1 m2 placed in the middle of each 

plot. Data released from such micro-plots were used 

to determine the different portions of N derived by 

grains from the different fertilizer sources. The 
14N/15N ratio analysis was determined using the 

emission spectrometer model NOI-6PC Fischer. The 

portions of nitrogen derived from fertilizer (% Ndff), 

nitrogen use efficiency (% NUE), N derived from 

organic (Ndforg) and N derived from air (Ndfa) were 

estimated using the following Equations according 

to IAEA TECDOC, (2001):  

 
15

15

%
% 100

%
 

N atom excess plant
Ndff

N atom excess fertilizer
         

(1) 

 

10000
  

S DW
DM yield FW

area harvested S FW
    

(2) 

 

%

100
 

N
NY DM yield                                (3) 

 

%

100
 

Ndff
FN Y N Y                                  (4) 

 

% 
FN Y

N UE
Rate of N application

  

%𝑁𝑑𝑓𝑜𝑟𝑔

= (1

− 
% 15N a. e. in treated plant

% 15N a. e. in untreated plant
 ) 𝑥 100    (5)  

  

%𝑁𝑑𝑓𝑎

= ( 1

−  
%15N a. e. inoculated plant

% 15N a. e. in uninoculated plant 
 ) 𝑥 100  (6) 

 

Biological Yield = sum of plant dry weight / 

cultivated area                                        (7) 

 

Harvest Index = Grain weight/ Total plant dry 

weight x 100                                      (8) 

 

Nitrogen content in plant organs was 

determined using kejldahl method as described by 

Estefan et al. (2013).  
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Statistical analysis 

All the obtained data were subjected to an 

ANOVA analysis of variance for the three studied 

factors of fertilization and three replicates. The 

MSTAT-C (version 2.10) computer package was 

used for analyses. When the ANOVA was 

significant at a 5% probability level, the least 

significant difference (LSD) test and Duncan 

Multiple Range Test (DMRT) were used for mean 

comparison (SAS 2002). 

Results  

Grain yield and agronomic traits 

Grain and biological yields reflected the 

positive significant effects of individual treatments 

in including urea fertilizer, organic composts and 

biofertilizers (Table 3 and Fig. 2). Urea fertilizer 

applied at 75% and 50% N rates resulted in relative 

increase of dry grain yield by about 112% and 91%, 

respectively over the corresponding plants grown 

without urea (control). In the same time, urea levels 

induced an increase of biological yield by about 61% 

and 51% for 75 and 50% N rates, respectively. 

Similar trend was noticed with harvest index 

confirming the superiority of 75% N rate. 

In case of individual organic additives, data 

indicated slight increase in grain yield and biological 

yield of treated plants comparable to the untreated 

control. Similar trend was observed with harvest 

index. It is worthy to mention that significant 

differences in grain yield and biological yield 

between different organic sources were not 

sufficiently clear. Variation in grain and biological 

yields as well as harvest index as affected by 

different bacterial inoculums was not clear cut. 

 

 

  

Table 3. Effect of fertilization strategies on grain yield and agronomic traits of maize crop  

 

Mean values in the same column followed by the same letter are not significantly different at p ≤ 0.05 

 

 Figure 2. Main and sub-main factors affecting grain and biological yields of maize crop  
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Treatments 
Grain 

yield (ton ha-1) 

Dry Grain 

yield ( ton ha-1) 

Biologic

al yield ton ha-1 

Harves

t index % 

Urea rates 

0% 3.30c 2.14d 15.07c 14.20c 

50% 6.31b 4.10b 20.35b 20.14b 

75% 7.01a 4.55a 21.98a 20.70a 

Organic additives 

0 5.19c 3.37b 18.51c 18.20c 

Plant 

compost 
5.60b 3.64a 19.14b 19.01b 

Mixture 

compost 

5.82a 3.78a 19.74a 19.14a 

Microbial inoculums 

0 5.40c 3.51b 18.85c 18.62a 

Nitrobin 5.61a 3.64a 19.11a 19.04a 

Cerealin 5.54b 3.60a 19.20ab 18.75a 

Phosphorin 5.47c 3.55b 18.99b 18.69a 
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Yield components such as number of seeds 

per cob, cob length and diameter and weight of 1000 

seeds were significantly enhanced by individual urea 

rates, organic sources and microbial inoculants as 

compared to the untreated controls (Table 4 and Fig. 

3). All agronomic traits were higher in case of 75% 

urea rate, mixed compost and Nitrobin inoculums 

than other treatments. For example, number of seeds 

per cob of plants treated with 75% urea rate was 

relatively increased by about 9% and 54% over 50% 

rate and the untreated control, respectively. Similar 

trend was noticed with weight of 100 seeds. 

Considering the interaction effect of different 

fertilization treatments, it was clear that the best 

grain yield (Table 5A and Fig. 4A), was achieved by 

application of mixed compost in combination with 

75% urea rate and plants inoculated with Nitrobin 

followed by those recorded under 50% urea rate then 

those of the unfertilized control. Similar trend, but to 

somewhat  

 

lower extent, was observed with Cerealin and 

Phosphorin inoculums. Similar trends were detected 

for biological yield (Table 3B and Fig. 4B) and 

harvest index (Table 3C). All measurements as 

affected by bacterial inoculation were, to some 

extent, higher than those recorded for the un-

inoculated control treatments. 

 

 

Table 4. Effect of fertilization strategies on some yield components of maize crop. 

 

Mean values in the same column followed by the same letter are not significantly different at p ≤ 0.05 
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Treatments 
No. of 

rows/cob 

No. 

seeds per cob 

Cob 

length (cm) 

Cob 

diameter 

(cm) 

Weight 

of 1000 seed 

(g) 

Urea rates 

0% 6.22c 261.70c 15.29c 2.12c 306.76c 

50% 10.52b 368.74b 21.83b 2.68b 362.07b 

75% 14.67a 402.70a 25.32a 2.95a 373.76a 

Organic additives 

0 9.26c 327.44c 19.26c 2.47c 341.74c 

Plant 

comp. 

compcompost 

10.44b 345.96b 21.09b 2.60b 348.17b 

Mix 

compost 
11.70a 359.74a 22.09a 2.69a 352.69a 

Microbial inoculums 

0 9.73c 309.23c 17.55c 2.31c 293.35c 

Nitrobin 10.93a 349.41a 21.14a 2.62a 349.23a 

Cerealin 10.48ab 345.44a 20.82b 2.59a 347.83ab 

Phosphorin 10.00b 338.30b 20.48b 2.55b 345.54b 
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Figure 3. Effect of fertilization strategies on A) no of row per cob, B) no of seeds per cob, C) cob 

length and diameter and D) weight of 1000 seeds. 
 

Table 5. Interaction effects of inorganic, organic and biofertilizers on grain yield, biological yield and 

harvest index of maize crop. 

5A. Grain Yield ton ha-1 

Urea rates Organic compost 
Biofertilizers 

Un-inoc Nitrobin Cerealin Phosphorin 

0 

None  1.65d 1.91d 1.89d 1.85d 

Plant compost 2.20cd 2.24c 2.21c 2.19c 

Mixed compost 2.24cd 2.34c 2.32c 2.29c 

50 

None  2.86c 3.91b 3.87b 3.71b 

Plant compost 3.25b 4.18a 4.13ab 4.06b 

Mixed compost 3.47b 4.34 4.33ab 4.32ab 

75 

None  4.11a 4.48a 4.37ab 4.34ab 

Plant compost 4.37a 4.58a 4.57a 4.55a 

Mixed compost 4.38a 4.76a 4.64a 4.64a 

 5B. Biological Yield ton ha-1 

Urea rates Organic compost 
Biofertilizers 

Un-inoc Nitrobin Cerealin Phosphorin 

0 

None  14.05c 14.35d 14.26de 14.53d 

Plant compost 14.52c 15.07c 14.85de 15.35c 

Mixed compost 15.20c 15.79c 15.48d 15.40c 

50 

None  18.76b 19.71bc 19.46bc 19.12bc 

Plant compost 19.66b 20.59b 20.30bc 20.02b 

Mixed compost 20.78b 21.38b 21.32b 21.23a 

75 

None  21.00a 21.69b 21.54b 21.43a 

Plant compost 21.49a 22.11ab 22.02a 21.97a 

Mixed compost 21.92a 22.46a 22.27a 22.27a 

5C. Harvest Index % 

Urea rates Organic compost 
Biofertilizers 

Un-inoc  Nitrobin Cerealin Phosphorin 

0 

None  11.74d 13.31c 13.25d 12.73d 

Plant compost 15.15bc 14.86b 14.88c 14.26c 

Mixed compost 14.74bc 14.81b 14.98c 14.87c 

50 

None  15.25bc 19.83ab 19.88b 19.40b 

Plant compost 16.53b 20.30ab 20.34a 20.27a 

Mixed compost 16.70b 20.29ab 20.30a 20.34a 

75 

None  19.57ab 20.65a 20.28a 20.25a 

Plant compost 20.34a 20.71a 20.75a 20.71a 

Mixed compost 19.98a 21.19a 20.83a 20.83a 

Mean values in the same column followed by the same letter are not significantly different at p ≤ 0.05 
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Figure 4. Effect of inorganic, organic and biofertilizers on A) grain yield and B) biological yield (ton 

ha-1) of maize crop. 
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Nitrogen applied in different forms either 

individually or in combinations have a crucial 

impact on maize growth traits and biological yield 

and consequently on N portions derived from 

examined sources to the plant. Application of 15N 

tracer technique has the ability to distinguish 

between N derived from chemical fertilizer, organic 

sources and those derived from air via biological 

nitrogen fixation process. In the next section we will 

discuss the contribution of different N portions in 

improving maize nutrition and productivity. It seems 

that nitrogen uptake by grains was significantly 

varied according to fertilization strategies (Fig. 5). 

Nitrogen uptake by grains recorded the highest value 

with application of 75% urea fertilizer while the 

lowest value recorded with combined treatment of 

Phosphorin plus 50% urea. Among the combined 

fertilization treatments, mixed organic compost plus 

50% urea resulted in the highest N uptake by grains. 

Comparison held between the highest and lowest N 

uptake values revealed that urea added at 75% rate 

achieved a relative increase in N uptake by about 

87% over the combined treatment of Phosphorin 

plus 50% urea. On the other hand, reduced urea rate 

(50%) resulted in reduction of N uptake by grains by 

about 33.7% lower than those recorded with 75% 

urea rate. 

 

 
 

Figure 5. Nitrogen uptake by maize grains as affected by different fertilization treatments.  
 

Both plant residue compost and mixed 

compost were nearly closed to each other and to 

some extent substitute a reasonable amount of urea 

chemical fertilizer (50%) which play an important 

role in nutrition of maize crop in addition to its 

effects on fertility and structure of cultivated soil. All 

the three biofertilizers were nearly closed to each 

other. 

 

Portions of nitrogen derived from urea, 

organic and bio-fertilizers – Ndff, Ndforg, Ndfa 

and NUE% 

Portions of nitrogen derived from urea, 

organic composts and biofertilizers by maize grains 

were presented in Table (6). Application of urea at 

rate of 75% individually contributed by 43.9 kg of 

nitrogen uptake by grains. This amount was 

decreased by about 50% when urea rate reduced to 

50%. Nearly closed values of Ndff by grains were 

noticed with combined urea (50%) plus plant residue 

and mixed composts recording 26.0, 28.5 and 25.1 

kg N ha-1 for urea, urea + plant residue and urea + 

mixed compost, respectively. The lowest Ndff 

values were recorded with combined treatments of 

urea plus the examined three biofertilizers and nearly 

closed to each other. 

Data doesn't reflect significant difference 

between the two examined organic composts in 

compensating reasonable amount of nitrogen 

released from it. It means that both of them could be 

used in combination with half doses of 

recommended chemical fertilizer as most cheap and 

ecofriendly nutritional sources. Concerning the 

impact of biofertilizers, data indicated that the 

highest value of Ndfa was induced by Phosphorin 

inoculum followed by Cerealin then Nitrobin which 

resulted in the lowest value among them. It is 

obvious that the contribution of bio-effectors in 

nitrogen content in grains was nearly closed to those 

provided by organic sources but both of them still 

lower than those derived from the full urea rate. 
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Table 6. Impact of fertilization management practices on N derived from urea, organic and biofertilizers uptake 

by grains of maize crop.  

Fertilization 

Portions of N derived from different sources 

Ndff 
NUE% 

Ndforg Ndfa 

% kg ha-1 % kg ha-1 % kg ha-1 

50% Urea 55.0 35.9b 53.6 - - - - 

75% Urea 60.4 59.4a 44.3 - - - - 

50 Mix Compost + 50 Urea 46.4 30.9c 46.1 19.6 14.6b - - 

50 Plant Compost + 50 Urea 45.4 26.6d 39.7 21.3 14.2b - - 

Cerealin + 50 Urea 49.7 23.9d 35.7 - - 27.5 14.7ab 

Phosphorin +50 Urea 41.8 21.9d 32.7 - - 31.0 16.3a 

Nitrobin + 50 Urea 39.8 29.8c 44.5 - - 13.8 7.6d 

 

Means followed by the same letter in the same column are not significantly different at p ≤ 0.05 

 

 

Efficient use of Urea-N (Fig. 6), tended to 

increase when half dose was combined with plant  

residue compost and in the same time the half dose 

was more efficiently used by grains comparing to the 

75% dose. Similar trend was noticed with 

application of urea plus mixed compost. Urea 

combined with the different biofertilizers achieved 

moderate NUE% comparable to other treatments.  

Comparison held between different plant 

organs revealed that NUE by grain was significantly 

higher than those of shoots and roots in case of plants 

treated with 50U, mix comp+50 U, PL+50U, 

Nitrobin+50U and Cerealin+50U (Fig. 6). Contrary, 

nitrogen was more efficiently use by shoots than 

grains and roots of plants fertilized with solely 75U 

and those treated with phosphorin+50U. the lowest 

NUE percentages were indicated with root system.  

 

 

Figure 6. Efficiency of N used by rootshoot and grain of maize crop grown on fertile silty clay soil.  

 

Discussion 

Grain yield and agronomic traits 

This study demonstrates that incorporation of 

organic ameliorates either individually or in 

combination with chemical fertilizer and bio-

effectors can significantly positively alter root 

growth patterns which contribute to improve the 

utilization of water and nutrients in deeper soil layers 

(Huai et al., 2024). This modification in soil media 

reflected promotion of plant growth and enabling 

maize to adopt deeper root growth strategies and 

thereby enhancing overall growth performance 

(Gong et al., 2020; Yin et al., 2021). 

Present findings indicated that cob length and 

diameter, seeds number per cob and weight of 1000 

seeds is closely related to enhancement of maize 

growth promotion due to combined treatments of 

composts and bacterial inoculants. Some researchers 

demonstrated that compost incorporation into the 

soil have stimulation effects on root architecture that 

helps the  

plant to be resilient during critical growth stages 

such as tasseling and grain filling (Dhayal et al., 

2023; Cheng et al., 2020). This strategy  

 

enhances crop resilience and overall yield (Alhaj 

Hamoud et al., 2019; Gong et al., 2020; Yin et al., 

2021). Therefore, Huai et al., (2024) recommended 

deep  
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incorporation of organic materials that has 

significant advantages in improving crop growth 

efficiency and yield, instead of shallow 

incorporation which leads to high root turnover and 

metabolic costs, adversely affecting long-term crop 

health and growth. On line with the present results, 

Ma et al., (2022) reported gradual decrements in 

grain yield attributed to the reduction of nitrogen 

rate. On the other hand, the grain number per ear and 

thousand-kernel weight were significantly decreased 

under low nitrogen conditions, the grain number per 

ear in nitrogen efficient varieties (NEVs) and 

nitrogen inefficient varieties (NIVs) were reduced by 

about 8.63-15.51% and 19.67-20.50%, respectively. 

The grain number per ear were significantly higher 

for NEVs than for NIVs under both N conditions. 

Compared with high nitrogen conditions, the 

thousand-kernel weight in NEVs and NIVs were 

reduced by about 5.97-11.59% and 9.44-11.62%, 

respectively. Recently, Abdul Basir et al. (2025) 

confirmed the positive significant effects of compost 

plus mineral NPK (50: 50) on improving wheat 

growth and yield quality under calcareous soil 

conditions. 
 

15N Tracer Technique 

Nitrogen utilization from different sources 

Enhancement of maize growth and grain yield was 

more dependent on nitrogen derived from urea at 

both application levels followed by nitrogen released 

from organic manures. Small amounts of nitrogen 

content in grains was derived from air and seems to 

be logic whereas the all inoculums contain 

associative and free-living microorganisms where 

their capacity in fixing nitrogen from air is low but 

their indirect mechanisms in excreting 

phytohormons, organic acids and growth promoting 

regulators and phosphatases enzymes responsible for 

solubilizing sparingly soluble P in soil took place. 

Much more researchers covered this area. For 

example, Yadav et al., (2017), attributed the 

development of maize growth and yield to favorable 

nutritional status of soil in addition to the effect of 

FYM on microbial activity and root proliferation in 

soil that helps in P solubilization in addition to other 

nutrients. 

There is great genetic variability in both nitrogen 

uptake efficiency and nitrogen physiological use 

efficiency in maize. In many cases, maize varieties 

that perform best under high nitrogen fertilizer 

inputs do not necessarily perform well when 

nitrogen supplies are reduced (Gallais and Coque, 

2005), which is related to nitrogen management 

strategies and environmental factors. Nitrogen 

uptake and nitrogen utilization efficiency of different 

maize varieties tend to be opposite at different 

nitrogen supply levels (Fixen et al., 2015). Recent 

observations after Abdul Basir et al. (2025) 

indicated that nitrogen was more efficiently used by 

wheat plants treated with 50% compost + 50% NPK 

recording 36% increases over the untreated plants.  

 

Conclusion  
Balanced and integrated fertilization 

strategies are among the pillars and foundations of 

improving plant production, taking into account the 

economic and environmental dimensions 

represented in reducing the cost of production and 

reducing total dependence on chemical fertilizers. 

Hence, the current research in our hands was 

directed towards recycling and using organic 

compost in addition to biofertilizers that include 

microbes associated with the roots of cereal plants 

and have the ability to fix atmospheric nitrogen 

freely in the root zone of plants, in addition to 

secreting some phytohormones that help improve the 

plant's absorption of nutrients. In this respect, 

application of 15N tracer technique gave us the 

chance to explore the accurate amounts of nitrogen 

derived by grains of maize from either chemical 

urea, organic composts and air via inoculum-plant 

association. It was confirmed that maize crop 

depends to high extent on N derived from urea 

fertilizer. This portion of N was more efficiently 

used by grain when urea applied at high rate 

comparable to the reduced rate. Both organic 

composts and biofertilizers compensated a 

reasonable amounts of N derived to grains which 

gave us the ability to recommend these biological 

bio-effectors as tools that help stimulate the plant to 

absorb soil nutrients, in addition to facilitating the 

sparingly soluble forms of them, as in the case of 

phosphorus. From the released data we can 

recommend a half dose of chemical urea in 

combination with considerable quantities of organic 

manures as well as biofertilizers that provide maize 

crop with N released from associative microbes in 

the plant rhizosphere. Integrated nutrient 

management including chemical and bioorganic 

forms could be accepted as an ecofriendly economic 

approach.  
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ر النيتروجيني المستقر يتحسين إنتاجية الذرة من خلال استراتيجيات التسميد النيتروجيني المتكاملة: رؤى من تقنية النظ

(N15) 

 2مرسى، أحمد عبد المنعم 2*محمود محمد عبد السلام الشايب، 1محمد عدلى السيد سليمان
 رقسم الأراضى والمياه، كلية الزراعة، جامعة دمياط، مص1

 ، مصر13759قسم بحوث الأراضى والمياه، مركز البحوث النووية، هيئة الطاقة الذرية، أبو زعبل  2

  love_m2028@yahoo.com *المؤلف المراسل:

 

ز بتدهور خصوبة التربة عنصرًا غذائياً حيويًا لتعظيم إنتاجية الذرة، وخاصة في المناطق القاحلة وشبه القاحلة التي تتمييعتبر النيتروجين 

ميائية والعضوية والحيوية، وندرة المياه. تهدف هذه الدراسة إلى تقييم فعالية استراتيجيات التسميد النيتروجيني المتكاملة، والجمع بين الأسمدة الكي

مة بـ وسوكل يوريا م  النيتروجين الكيميائي على ش اضافة. تم المنشقة مرتين قطعالسين أداء الذرة. أجريت التجارب الميدانية باستخدام تصميم لتح

15N- نيتروبين لابما في ذلك  مختلطة. كما تم اختبار الأسمدة الحيوية،ال تلكوأنباتي الصل الأ ذاتعضوية ال المحسنات، إما بمفرده أو بالاشتراك مع

ستخدام النيتروجين ٪ يحسن بشكل كبير من محصول الحبوب وكفاءة ا75معدل اليوريا بنسبة اضافة فوسفورين. أشارت النتائج إلى أن السيريالين والو

(NUE مقارنة بمعدل اليوريا بنسبة )٪من محصول الحبوب،  اد العضوي أو الأسمدة الحيوية مع اليوريا يقلل قليلً ٪. في حين أن الجمع بين السم50

 بمعاملة الشاهدة مقارنة فإن جميع المعالجات التي تنطوي على اليوريا أو التعديلت العضوية أو الملقحات البكتيرية أسفرت عن زيادات كبيرة في الغل

ن في الذرة، يليها السماد أن اليوريا كانت المصدر الأساسي للنيتروجي N15تقانة النظير المستقر من تطبيق  جةتناغير المعالجة. وقد أكدت البيانات ال

يتروبين على غيرها، % مع السماد العضوي المختلط والن75العضوي والأسمدة الحيوية. ومن بين التركيبات التي تم اختبارها، تفوقت اليوريا بنسبة 

 مثالية لتحسين إنتاجية الذرة في ظل سيناريوهات التسميد المختلفة.ة رمما يدل على إمكاناتها كممارسة إدا
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