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Abstract 

This study was conducted to investigate the effect of some bio-fertilizer bacteria (Azotobacter 
chroococcum and Bacillus subtilus), mycorrhiza (Glomus mosseae) and combination of both 
(bacteria and mycorrhiza) and carbolizer with two levels (1.5 ml. L‾¹ and 2.5 ml. L‾¹), a 
combination of Bacteria and/or Mycorrhiza with each level of carbolizer and their 
combination together, plus the control on the population dynamics of Myzus persicae, which 
infest Gerbera plants under greenhouse condition. The results revealed that inoculation of 
jerbera plants with bacteria and micorrhiza gave the values of aphid population of 11.45 and 
9.78 aphid.plant-1, respectively, with significant differences. However, foliar application of 
carbolizer with 1.5 and 2.5 ml.L-1 gave the values 8.34 and 8.22 aphid.plant-1, respectively 
with no significant differences. The combination of both mycorrhiza 2.5 ml. L‾¹ and 
carbolizer significantly lowered the aphid population to 3.11 aphids. plant ‾¹ in comparison 
with the control 16.83 aphids. plant ‾¹. 

Keywords: Bacteria; Mycorrhiza; Carbolizer; Gerbera jamesnll, Aphid and population 
dynamics. 
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Introduction 

Green peach aphid (Myzus persicae  Sulz.) 
(Hemiptera: Aphidiae) is one of  the most 
distributed insects worldwide  attacking 
more than 400 plant species belong to 40 
plant family, M. persicae   is an important 
pest that can cause direct damage by 
piercing and sucking sap from attacked 
parts, and cause indirect damage by 
exposing tissues to bacterial, viral and 
fungal pathogens (11). In addition to the  
capability  of sooty mould on honeydew 
and the transmission of over 100 plant 
virus diseases infesting  many economical  
crops (5 and 8). 

Gerbera jamesonii (Bolus) belongs to 
Asteraceae family distributed widely in 
Asia and Africa (17).  Gerbera plants are 
used as floricultural plants, their cutting 
flowers are well known in most counties, 
(19). Gerbara plays an important 
environmental role in the removal of 
chemical fumes and toxic gases according 
to a study NASA (16).  Gerbera plants are 
attacked by different insect pests including  
aphids, spider and mites  in greenhouse 
and open fields, consequently various 
malformations would occur to the flowers 
in addition to the reduction of their 
cosmetic values(18). M. persicae is one of 
these insects that have critical roles in 
infesting plants (15). A research conducted 
on the role of biofertilizers on the growth 
performance of faba bean and  aphid 
population, it was revealed that 
biofertilizers (Rhizobia, Pseudomonas and 
Micorrhiza) caused good reduction 
percentages in aphid population dynamics 
(6). 

In addition, organic fertilizer may cause 
the increase of plant resistance against 
some insects and pathogens as well as the 

improvement of physical and chemical 
properties of the soil and thus the increase 
of yields (10). Moreover, it was shown that 
the fertilizer would not affect only the 
aphids feeding on the fertilized plants, but 
also affects the size and population density 
of the insects feeding on the aphids (4). 
Furthermore, chemical and organic 
fertilizers had a significant role in reducing 
tomato leaf miner (Tuta absoluta 
(Meyrick) (Lepidoptera: Gelechiidae) 
population through their adverse effects 
via the reduction of the reduction of the 
number of canals as well as the number of 
larvae in the infested leaves (2). 

The aim of the current study was to 
evaluate the effect of some biofertilizers 
and carbolizer as well as their 
combinations on the population density of 
aphid piercing sucking mouth parts pests 
on Gerbera plants under greenhouse 
condition. 

Material and Methods 

The study was carried out in the 
greenhouse at  College of Agricultural 
Engineering Sciences, University of 
Sulamani, Kurdistan Region Iraq during 
(2016- 2017) in order to study the effect of 
some biofertilizers included, bacteria 
(Azotobacter chroococcum and Bacillus 
subtilus) and mycorrhiza (Glomus 
mosseae) and a mixture of Bacteria and 
Mycorrhiza  as well as  Carbolizer (1.5 and 
2.5) ml. L‾¹  with their combination in 
addition to  the  control treatment on the 
population dynamics of  M. persicae 
attacking  Gerbera plants.  Seedling of 
Gerbera were germinated  in seed trays. 
After 10 days, seedling with 3-4 leaves 
were transplanted individually into (10 cm) 
polyethylene bags containing 1:1 ratio of 
peat-moss and perlite with the rate of a 
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seedling per bag. The seedlings were 
protected for two weeks in a small glass 
house before planting in permanent plots 
within a greenhouse. 

Greenhouse preparation and seedling 
planting: 

Before planting, the plots were well-
prepared mechanically on August-27-2015 
and soil was mixed, manure and sandy 
loam was added to the plots by rotivator.  
Seedlings were planted on September-22-
2015 in 12 plots for each block with a 
distance (1x1.2m) for the plots and 
seedlings per plot. Therefore, the total 
number of seedlings was 216 for the whole 
experiment. 

Agricultural practices such as weeding, 
removing dry leaves from the base of the 
plants, and drip irrigation were conducted. 
The greenhouse was sprayed with calcium 
carbonate (CaCO3) and covered with nylon 
to protect plants from severe sunlight. 

Temperatures were adjusted in the 
greenhouse with both air cooler and 
heaters when needed. Maximum and 
minimum temperatures as well as relative 
humidity were measured in the greenhouse 
as shown in Table 3-2. Temperatures and 
humidity were recorded using Auriol 
temperature station with external sensor 
and radio control device (IAN 102607, 
Model/ Z31743A-RX, Version: 09/2014). 

Layout of the Experiment: 

Factorial experiment with two factors; 
biofertilizers including bacteria, 
mycorrhizal fungi and a mixture of both 
bacteria and mycorrhizal fungi as well as 
carbolizer organic liquid fertilizer (1.5 and 
2.5) ml. L‾¹ with their combinations in 

addition to the control was used , so the 
number of treatments was 12. 

Factorial experiment was applied with two 
factors; biofertilizers and carbolizer, and 
three replicates according to Randomized 
Complete Block Design (R.C.B.D.), 
therefore, the number of the total 
treatments was 36. Specifically, the 
biofertilizers included bacteria and 
mycorrhizal fungi. Also, two levels of 
carbolizer organic liquid fertilizer was 
used (1.5 and 2.5) ml. L‾¹. Additionally, 
mixtures of bacteria and/ or mycorrhizal 
fungi with each level of the carbolizer 
combinations were conducted besides the 
control to have 12 treatments per replicate.  
Samples were taken on weekly basis from 
March 15 up to April 19, 2016. The data 
collected were subjected to analysis of 
variance at 0.05 level, the treatment means 
were compared according to Duncan’s 
Multiple Range Test using XLSTAT, 2010 
software program (1). 

Inoculation of Biofertilizers; 

Biofertilizer inoculants included two types 
of bacteria; Azotobacter chroococcum and 
Bacillus subtilus as well as mycorrhizal 
fungi (Glomus mosseae) with peatmoss 
carrier brought from laboratories of 
biotechnology, Alzaafarania, Baghdad, 
Iraq. G. jamesonii cv. Stanza seedlings 
were inoculated with the biofertilizers. For 
this purpose, 31 grams bacteria and 40 mg. 
L‾¹ mycorrhizal fungi inoculants were 
added to the bottom of the hole prepared 
for each seedling before planting (a soil 
application). Before planting, the roots 
were cleaned well from the residues of the 
peat-moss around the root tips (14). Three 
days after the first inoculation, by using 
sterilized syringes (20 ml), the seedling 
were injected with the liquid inoculant 
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bacteria (16 ml/plant), so that proper 
inoculation would be achieved. 

Results and Discussion 

Table (1) indicates that the number of the 
M. persicae  ., ranged from 1.00  aphid/ 
plant  for mycorrhiza + carbolizer (2.5 ml. 
L‾¹ ) treatment on April 19-4-2017 up to 
19.66 aphids in  control treatment on April 
12-4-2017. With regard to the treatments; 
the highest population of the aphid was 
recorded in the control which gave 16.83 
aphids compared to 3.11 aphids for 
bacteria + mycorrhiza + carbolizer (2.5 ml. 
L‾¹) and these two values were 
significantly different at 0.05 level. 

On the other hand, April 12 resulted in 
10.78 aphids compared to 4.06 aphids on 
April 19 giving the lowest number of 
aphids also the two values were 
significantly different at the same level. 
The above results were consistent with. (9)  
and with  (13) which found that 
biofertilizers  and some nutrient  reduced 
the number of M. persicae and Bemesia 
tabaci and Tetranychus  urticae attacking 
pepper plants (Capsicum chinense). 

Consequently, the reduction in the number 
of sucking insects on plants under the 
impact of biofertilizer may be due to the 
cell wall hardening or altering the plant 
juice taste but not appetite for insects, (7). 

Table [1]: Effect of different treatments of fertilizer on the population 
density of aphid, M. persicae  (Sulz.) tested on Gerbera plants during 2017. 

Treatments 
Date of Sampling 

Mean 15 
/ March 

22 
/ March 

29 
/ March 

5 
/ April 

12 
/ April 

19 
/ April 

Control 15.67 17.67 19.33 18.00 19.66 10.67 16.83      A 
Carbolizer (1.5 ml. L‾¹ ) 8.67 10.67 12.00 6.67 8.33 3.67 8.34      C 
Carbolizer (2.5 ml.L‾¹ ) 6.67 8.00 9.67 8.00 11.00 6.00 8.22      C 

Bacteria 9.00 10.33 12.00 11.67 16.67 9.00 11.45  AB 
Bacteria + Carbolizer (1.5 

ml. L‾¹ ) 6.00 8.00 10.33 9.33 11.00 2.67 7.89   CD 

Bacteria + Carbolizer (2.5 
ml. L‾¹ ) 5.00 6.67 9.00 7.33 10.67 3.00 6.95  CDE 

Mycorrhiza 8.67 10.00 13.00 10.33 12.67 4.00 9.78   BC 
Mycorrhiza+ Carbolizer 

(1.5 ml. L‾¹ ) 1.33 5.00 6.67 6.00 9.00 1.33 4.89     EF 

Mycorrhiza+ Carbolizer 
(2.5 ml. L‾¹ ) 4.33 5.67 6.00 6.33 9.33 1.00 5.44  DEF 

Bacteria + Mycorrhiza 5.33 8.33 10.00 7.00 10.67 4.67 7.67  CDE 
Bacteria + Mycorrhiza+ 
Carbolizer (1.5 ml. L‾¹ ) 2.00 3.67 5.33 4.67 5.00 1.67 3.72      F 

Bacteria + Mycorrhiza + 
Carbolizer (2.5 ml. L‾¹ ) 3.00 2.33 3.67 3.33 5.33 1.00 3.11    F 

Mean 6.31  D 8.03  C 9.75  A 8.22  B 10.78  A 4.06  E  
Figure (1) and table (1) showed  that bacteria + mycorrhizae treatment interacted with both 
carbolizer levels (1.5 and 2.5) ml. L‾¹ and gave the best result in reducing population density 
of the aphids (3.72 and 3.11) respectively, which were significantly different compared with  
other treatments. The result agreed with (12) who revealed that applying fertilizer 
(biofertilizers, organic manure, compost El- Wadi and chemical fertilizer) on broad bean, 
Vicia faba caused the reduction of leaf miner and parasite numbers. 
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Figure (1) shows different treatments and combinations of (Bacteria, 
Mycorrhiza , Carbolizer  and Control) affecting the  mean number of 
aphids tested on Gerbera plant. 

Table (2) showed no significant correlation 
between population densities of aphid and 
temperature as well as relative humidity 
conditions. For instance, in the first two 
weeks, population density of the aphid was 
proportional to the increase of temperature. 
While in the third week, when temperature 
somehow decreased, population density of 
the aphid increased. When the temperature 

increased on the fourth date the aphid 
population density decreased. On the 
contrary, temperature increase for the fifth 
week caused an increase in the aphid 
population density, while the temperature 
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noticed with the correlation between 
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relative humidity and population density. 
Hence, there may be a common 
relationship between both temperature and 
relative humidity on aphid population 
density.  Study reported that there was a 
positive relationship between 
environmental factors and population of 

aphids, spider mites, thrips and whitefly at 
cucumber pests under protected cultivation 
(3). The general mean of aphids is 
proportionally increased to the mean 
temperature and humidity degree in a 
greenhouse at (5%). 

Table (2) the relationship between aphid numbers and climate conditions 
including temperature and humidity during 2017. 

Date of Sampling No. of Aphids Temperature  (cه ) R.H. (%) 
15/3/2017 6.31 20.50 51.02 
22/3/2017 8.03 22.16 56.14 
29/3/2017 9.75 21.10 60.38 
5/4/2017 8.22 23.77 50.32 
12/4/2017 10.78 24.00 50.39 
19/4/2017 4.06 24.89 51.29 

Conclusion: 

Applying biofertilizers such as A. 
chroococcum and B. subtilus as well as 
mycorrhizal fungi (G. mosseae) plus 

carbolizer enhanced the growth of Gerbera 
plants in addition to the reduction of the 
aphid population density/plant (3.11 aphid 
/plant) as compared to the control (16.83 
aphid/ plant). 
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