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This study was conducted in the greenhouse of the Plant Protection 
Department / College of Agriculture and Forestry / University of Mosul in the 
year 2020-2021 and aimed to diagnose the fungus that causes root rot disease 
and the base of the stem of aloe vera plant morphologically and molecularly 
and the role of aloe vera gel in inhibiting some pathogenic fungi as well as a 
study of the efficiency of Different types of fertilizers and some biological 
and nano factors in protecting aloe vera plants from pathogenic fungi and 
their ability to improve plant growth characteristics 
 

The results of isolation and diagnosis showed the accompanying fungal 
genera Rhizoctonia solani, Fusarium solani, Alternaria alternate, Cliendero 
carbon spp., Fusarium oxspurium, Aspergillus flaves, Aspergillus negir.  
Pincillum spp of Aloe Vera plant, and the fungus Rhizoctonia solani is the 
most frequent fungus with 82.5%, followed by Alternaria alternate with 
55.54%. The characterization of the pathogenic fungus was confirmed by 
molecular characterization and polymerase chain reaction (PCR) technology 
using the universal primers  pair  
f - TCCGTAGGTGAACCTGCGG -  

TCCTCCGCTTATTGATGC-3). 
 

The results of the electrophoresis analysis using 2% agarose gel 
showed the appearance of a band of 550bp base pair size, which is the 
expected size produced by these primers.  The isolate of the fungus 
Rhizoctonia solani was registered in the gene  Bank of the National Center for 
Biotechnology Information (NCBI) under accession number  MW737660.1 
This is the first study to diagnose the fungus using PCR technology in Iraq on 
the aloe vera plant.  
 

The results of the laboratory experiment showed that the four 
concentrations of Aloe Vera gel (1, 2, 3, 4%) had a positive effect in 
inhibiting the fungal growth of fungi isolated from the Aloe Vera plant.  The 
highest inhibition ratio was with the fungus Pincililum spp and Aspergilus 
flaves, with percentages of 93.76% and 92. 28%, respectively  
 

The multiplication by off shoots (pups), which is one of the most well-
known and followed methods for the multiplication of Aloe Vera plants in the 
nurseries, the results of the field experiment in the greenhouse proved the 
moral superiority of the healthy offshoots compared to the offshoots infected 
with the pathogenic fungus and for all the studied traits, and the percentage of 
infection and the severity of infection with the pathogen R. solani was over 
the root system of the offshoots Aloe Vera plants were higher than the 
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percentage of infection and the severity of infection on the shoot system, at a 
rate of 98%,0.71,80.1 % and 0.54,  respectively  
 

The study showed that the different types of fertilizers (biological, 
neutral and nano) had an effective effect on their effect on Aloe Vera plants 
by reducing the percentage of infection and the severity of infection with the 
pathogenic fungus R. solani in varying proportions compared to the control 
treatment contaminated with the pathogen, which gave the highest percentage 
of infection and the severity of infection on the root systems and shoot 
systems 100%, 0.6 8, 90% and 0.54, respectively, significantly different from 
all fertilizer treatments. 

 
 The treatment of bio fertilizer was superior in reducing the percentage of 
infection and severity of infection with the pathogen by21.55%  0.18 on the 
root system,18.51% and 0. 12 on the shoot system, respectively, followed by   
NPK nano-fertilizer treatment and the two methods of use, irrigation and 
spraying  The results showed the significant superiority of the bio-fertilizer 
treatment with all the different growth indicators, with a significant difference 
from the fertilizer treatments, as well as the healthy and infected standard 
treatments. 

 
  The results showed that the highest rate of NPK mineral elements was in the 
neutral fertilizer with an average of 5.95% nitrogen, 5.43 % phosphorous and 
4.14% potassium without significant difference with the bio fertilizer 
treatment, and the treatment of nano fertilizer come second, watering and 
spraying, and without a significant difference between them The elements of 
biological resistance represented by the use of the fungal biological resistor 
Trichoderma harzianum (T-22) and the bacterial biological resistor Bm Mega 
Flu affected both individually or overlapping between them and in certain 
proportions by reducing the standard percentage of infection and the severity 
of infection with the pathogen on the shoot and root system compared to the 
contaminated treatment  

 
Through the effect of the different treatments, it became clear that the fungal 
and bacterial interactions (T-22) and Bm Mega Flu were the best and gave the 
lowest percentage of infection and severity of infection on the shoot and root 
systems, with a rate of 22.22%,0.11 and40. 83% and 0.18, respectively, with a 
significant difference from all control agents and cotrol treatment   

 
The results showed the significant superiority of the immersion method over 
the irrigation method and for all the factors studied in effect on reducing the 
percentage of infection and the severity of infection with the fungus R. solani 
on the shoot and root system, respectively  
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Also, the treatment of biological interference was the best studied treatment in 
its effect and positive role in improving the growth of Aloe Vera plants, with 
a significant difference from all factors, as well as the proper and 
contaminated standard treatment by improving growth . 
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