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R�-  1- 3B�� 3*9��.�+ 3#���� � 3���%�4 �!0 .��* � A�B  
Table 1. Some physical and chemical properties of cattle manure and soil 

     Soil        

Mn  

(mg/kg) 

Zn  

(mg/kg) 

Fe  

(mg/kg) 

Cu  

(mg/kg) 

TNV  

(%) 

Organic 

matter (%) 
pH 

EC  

(dS/m) 

N 

(%) 

P  

(mg/kg) 

K  

(mg/kg) 

Soil 

texture 
Parameter 

4.2 0.64 2.2 1.2 12 0.89 7.8 5.67 0.09 7.6 230 
Sandy 

loam 
 

Cattle manure  

 C/N  
K  

(%) 

P  

(%) 

Nitrogen  

(%) 

Oganic matter  

(%) 

EC  

(ds/m) 
pH Parameter 

 5.72 2.57 2.1 2.09 20.6 11.21 8  

 

  

 F#41-  .:+@ � .�� 'l0!���a ( |�HFTIR  ,:+@ � .�� 'l0!���b  �c3���1#?� �!#2��#�7 �� :+@ � .�� 'l0!��� ��!6
 (.   

Figure 1. Zn and Fe nanochelate. a) FTIR pattern of Zn and Fe nanochelate, b and C) Image of zinc and iron 

nanochelate in electron microscopy. 
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Table 2. Comparison of means of cattle manure and nanobiologic fertilizer interaction on some maize traits  

Treatment 
Grain yield 

(kg/ha) 
Straw weight  

(kg/ha) 
Total yield 

(kg/ha) 
Grain 

nitrogen (%) 
Grain protein 

(%) 
Grain protein 

yield (kg/ha) 

0M 0Nb 4385.00 i 19593.33 h 23978.30 i 1.94 h 11.04 h 483.97 i 

1M 0Nb 6400.00 g 22705.00 g 29105.00 g 2.71 f 15.43 f 987.30 g 

2M 0Nb 7153.33 e 27746.67 e 34900.00 e 3.52 d 20.08 d 1436.21 e 

0M 1Nb 5740.00 h 19770.00 h 25510.00 h 2.22 g 12.63 g 724.75 h 

1M 1Nb 7423.33 d 28816.67 d 36240.00 d 3.76 c 21.41 c 1589.10 d 

2M 1Nb 8660.00 b 31606.67 b 40266.66 b 4.29 b 24.46 b 2118.54 b 

0M 2Nb 6956.67 f 26115.00 f 33071.66 f 3.08 e 17.55 e 1220.88 f 

1M 2Nb 8021.67 c 31261.67 c 39283.33 c 4.22 b 24.07 b 1930.65 c 

2M 2Nb 8850.00 a 34875.00 a 43725.00 a 4.57 a 26.06 a 2306.61 a 
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Table 3. Comparison of means of cattle manure and nanobiologic fertilizer interaction on soil properties 

Treatment pH EC (dS/m) C/N 
Respiration 

(mgCO2.gdm-1.24 h-1) 

Nb0 M0 7.90 a 3.36 f 5.03 e 0.069 i 

Nb0 M1 7.74 cd 3.28 f 4.77 d 0.098 g 

Nb0 M2 7.65 f 3.50 g 4.31 c 0.143 c 

Nb1 M0 7.84 b 2.41 b 4.39 c 0.089 h 

Nb1 M1 7.79 c 2.74 c 3.92 a 0.121 e 

Nb1 M2 7.66 f 3.03 e 4.27 bc 0.170 b 

Nb2 M0 7.88 a 1.98 a 4.60 d 0.106 f 

Nb2 M1 7.82 b 2.48 b 4.11 b 0.128 d 

Nb2 M2 7.67 de 2.84 d 4.65 d 0.195 a 
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Figure 2. Comparison of means of cattle manure and nanobiologic fertilizer interaction on percentage of organic 

carbone (OC), organic matter (OM) and nitrogen of experimental field soil 
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Abstract 
Due to the growing need to increase the grain yield of maize and reduce the use of chemical fertilizers 

to achieve sustainable agriculture, the purpose of this study was to investigate the effect of nano-

biofertilizer as new eco-friendly technology along with cattle manure on increasing nutrient efficiency 

and corn yield in a saline calcareous soil with low organic matter. For this purpose, a field experiment 

was performed as a factorial experiment in randomized complete block design with three replications. 

The factors included nano-biofertilizer at three levels of zero, 1, and 2 (Nb0, Nb1, and Nb2) ton/ha, and 

cattle manure in three levels 0, 10, and 20 (M0, M1, and M2) ton/ha. The results showed that the 

independent and interaction effects of these fertilizers on soil properties and yield and growth traits of 

maize were significant at 1% probability level. The results of interactions showed that Nb2M2 treatment 

compared to control could increase grain yield (101 %), straw weight (78 %), total yield (82.82 %), 

grain nitrogen (135 %), grain protein (136 %), protein yield (377 %), soil respiration (61.18 %), soil 

organic carbon (126.20 %), soil organic matter (125.50 %) and soil nitrogen (140.30 %). Nb1M1 

treatment was able to reduce soil C/N by 22.7 %. In the case of soil EC, Nb2M0 treatment had the best 

performance with a reduction of 41.7 % in soil salinity. Besides, Nb0M2 treatment could reduce soil pH 

from 7.90 to 7.65. The results of this study showed that the use of nano- biofertilizers with organic 

matter while having a high potential for increasing the yield (quantitative-qualitative) of corn also can 

significantly improve the biological and chemical properties of saline calcareous soils. 
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