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Abstract 
In Ndog-bong and Mboppi, soybean was planted at three replication on three different plots: one of these 

plots was non-infested, while the other two were infested with 124 190 and 186 285 workers of 

Solenopsis geminata respectively. Comparison was done between the infested plots and the non-infested 

one on seed germination, plant density, nodule number and yield. The data collected showed that, the 

four studied parameters decreased with the increasing of Solenopsis geminata foragers in the infested 

plots. The germinating rate of soybean seeds was 48.82%, 28.77% and 22.41% in the non-infested, 

slightly infested and heavily infested plots respectively. Plant density was 40.04%, 33.07% and 26.89% 

in the non-infested, slightly infested and heavily infested plots respectively. Nodule number was 38.36%, 

32.63% and 29.01% in the non-infested, slightly infested and heavily infested plots respectively. Yield 

was 1.36t/ha, 0.82t/ha and 0.60t/ha in the non-infested, slightly infested and heavily infested plots 

respectively. In conclusion, direct feeding of Solenopsis geminata on seeds, seedlings and plant root 

reduced plant density and caused an important reduction of soybean yield. 

 

Keywords: Tropical fire ant, Solenopsis geminata, Soybean, production, Cameroon 

 

1. Introduction 

Invasive species represent a major threat to worldwide biodiversity [1, 2] and have dramatic 

effects on the economy and public health [3, 4]. Among invasive species in the world, ants are 

highly successful invaders. They can be ecologically and economically devastating and often 

outcompete native ant species [5, 6, 7]. Among these invader ants, tropical fire ant Solenopsis 

geminata is considered one of the worst invasive species, which causes damage to human 

health, plants, animals and artificial equipment [5]. These ants attack children and farmers, 

sometimes causing anaphylactic shock [8]. Solenopsis geminata is native of Central and South 

America, but has spread through human commerce to many parts of the world [9]. Like other 

fire ants, Solenopsis geminata has dramatic impact on many plants such as tomato, corn, 

sorghum and soybean particularly. This species spread over all the phenological stages of the 

plant. Solenopsis species affects the seed of soybean by removing and consuming them [10, 28].  

Furthermore, fire ants feed on plant roots system and significantly reduce soybean root growth 

and inhibit nitrogen fixing nodule formation [12]. Soybean root feeding by these ant species 

reduces plant nodule number, and therefore their density, and yield [12]. However, the majority 

of the crop damage by fire ants is assumed to be the result of damage during early seedling 

establishment that reduced the crop density [13]. In addition, soybean loss caused by fire ants 

can be significant where this species is abundant [13]. In Solenopsis geminata colonies, 

monogyne and polygyne forms occur [14]. The number of workers in a nest can vary 

enormously, from 4000 to hundreds of thousands [15]. In a large nests, Solenopsis geminata 

workers can be estimated up to 100,000 workers. These workers generally forage within 15m 

of the nest [16] and mass recruit to a food source via trail pheromones [15]. In countries where it 

is introduced, the absence of natural enemies allow Solenopsis geminata to reach higher 

density than that of the native range. Although Solenopsis geminata is a soybean devastating in 

Cameroon, information about the impact of this tropical fire ant on plant production is not yet  
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documented. Here, we reported the result of experiments 

designed to study the impact of Solenopsis geminata on 

soybean production in littoral Cameroon. Our specific 

objective in this study was to understand the impact of 

Solenopsis geminata on soybean production and possibly 

establish a link between Solenopsis geminata colony densities 

and soybean yield variation. 

 

2. Material and methods 

All tests were performed in three plots of each experimental 

area. The protocol was that used by Shatters and Vander Meer 
[12] and Adams et al. [13], with modifications. Each plot 

measured 15 by 20m and they were 20m separated from each 

other. Two of these plots were infested with 124 190 (slightly 

infested plot) and 186 285 (heavily infested plot) workers of 

Solenopsis geminata contained in the mounds, while the other 

plot (Non-infested plot) was maintained essentially ant-free 

by judicious use of cypercal insecticide. To test the tropical 

fire ant impact on soybean production, comparison was done 

between the two infested plots and the non-infested one on 

four parameters (seed germination, plant density, nodule 

number and yield). These parameters were evaluated both in 

the dry and the raining season, and the evaluation was 

repeated three time for each parameter. Furthermore, ant 

density for the infested plots was also evaluated both in the 

dry and the raining season to establish a link between 

Solenopsis geminata colonies increase and soybean crops 

damage, and this evaluation was repeated six time. 

 

2.1. Study Sites 

The study was carried out in Douala city, the littoral part of 

Cameroon. Two localities were selected as sampling sites: 

Mboppi (04o02.709’N; 009o42.958’E) and Ndog-bong 

(04o02.714’N; 009o42.947’E). Douala’s climate is hot and 

humid with temperature ranges between 24.8°C (February) 

and 27.6o (July), and annual precipitation are 3, 600mm [17].  

 

2.2. Plot Infestation 

2.2.1. Estimation of Solenopsis geminata mounds 

Firstly, a fragment of nest was placed in a bucket of 5 liter 

and weighed. Another fragment of nest was introduced in a 

plastic tube 10cm wide and 6cm high and then weighed. The 

5 liter bucket container was therefore evaluated using the 

plastic tube. Thus, the plastic tube containing a nest fragment 

was carried to a laboratory and put on a disk over a cooking 

pot containing hot water. The tube cover was then opened and 

his container was throw on the disk to allow Solenopsis 

geminata workers jumping in the hot water pot (Figure 1). 

After getting all ants of this tube in the hot water pot, these 

workers were collected and conserved in 70% alcohol. After 

this, the disk ground was progressively carried out with a 

spoon and thrown on a white portion to count Solenopsis 

geminata workers which didn’t jump in the hot pot of water. 

All workers of Solenopsis geminata coming from the plastic 

tube were then counted. This experiment was repeated 8 

times. The mean number of Solenopsis geminata that can be 

contained in a 5 liter bucket has been estimated via that of the 

plastic tube, and the bucket was therefore used as mounds 

measure (Figure 1). 

 

 
A= circular pot containing hot water, B= water heater soaked used to raise the temperature of the water, 

C= disc, D= socket to the water heater connection, E= switch conditioning the water heater operation, 

F= sieve used to extract dead ants from the pot water, G= white portion used to count ants, H= electric 

lamp used to facilitate ant counting. 
 

Fig 1: Experimental device used for mound quantification 

 

2.2.2. Infestation 

Large nests where dug down near experimental areas in a 20m 

far field. Ant colony fragments were collected in the five liter 

bucket and carried from the two experimental plots to their 

infestation. The slightly infested plot received 10 mounds, 

while the heavily infested plot received 15 mounds. Each 

mound contained approximately 12 419 workers of 

Solenopsis geminata. The infestation of these plots was 

carried out 30 days before soybean sowing and repeated 2 

days after sowing. 

 

2.3. Ant Density 

Forager density of Solenopsis geminata for each infested plot 

was evaluated 18, 39 and 88 days after sowing to establish a 

link between Solenopsis geminata colonies increase and 

soybean crops damage. This density evaluation was 

performed with the bait method [18], using fish and honey as a 

bait. So, 50g of this bait was located at the center of twenty 
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covered arenas of 10cm large and 6cm size. A plastic tube 

ended with a cover was connected on each arena to allow 

Solenopsis geminata foragers getting in the arena. Ten arenas 

1m separated from each other were hazard placed in each 

infested plot at 7am and 5pm. The plastic tube covers were 

opened and the arenas were maintained in different plots for 

one hour. After this time, plastic tube for all arenas were 

covered and arenas for the two infested plots were carried out 

to the laboratory where Solenopsis geminata workers were 

identified and counted. The mean number of Solenopsis 

geminata workers for the two infested plots, counted at the 

different periods (days 18, 39 and 88 after sowing) was then 

compared both in the raining and the dry season. The 

experiment took place in 06 seasons (03 dry seasons and 03 

raining seasons), at the frequency of two trials per season for 

each experimental period (days 18, 39 and 88 after sowing). 

Furthermore, ant density of the raining season was compared 

with that of the dry season at the same period, to establish a 

link between the season and Solenopsis geminata colonies 

variation. 

 

2.4. Soybean Germination  

Germination studies of soybean in association with tropical 

fire ant Solenopsis geminata were performed in three plots of 

each experimental area. A total of 3600 soybean seeds were 

planted at a depth of 4cm in 900 holes of each plot, at the rate 

of 4 seeds per hole. Seeds were 30cm apart in two rows that 

were 40cm apart, at the rate of 120 seeds per row. 

Germinating seeds were observed and counted 7 days after 

sowing in each plot. Comparison was made between the mean 

number of germinated seeds for the tow infested plots and the 

non-infested one, both in the raining and the dry season, to 

establish a link between Solenopsis geminata colonies 

variation and seed germination. In addition, the mean number 

of germinated seeds counted for each plot in the raining 

season was compared with that counted for the same plot in 

the dry season, to establish a link between the season and seed 

germination. 

 

2.5. Plant Density  

The effect of tropical fire ants on plant development was 

determined in experiments terminated 88 days after sowing. 

For this experiments, 300 plants of germinating seeds were 

sampled. Plant density counts (plants number per unit) were 

initiated 11 days after sowing and conducted once weekly in 

10 units of each plot, each unit contained 30 plants. So during 

the different development stages of these plants, the number 

of plants contained in each unit was counted. A final plant 

density count was made 88 days after sowing. In addition, the 

mean number of plants for the non-infested plot, counted 18, 

39 and 88 days after sowing was compared with that for the 

slightly infested plot and the heavily infested one counted at 

the same periods, both in the raining and the dry season. This 

comparison was done to establish a link between Solenopsis 

geminata colonies variation and plants density. Furthermore, 

the mean number of plants counted for each plot in the raining 

season was compared with that counted for the same plot in 

the dry season, to establish a link between the season and 

plant density. 

 

2.6. Root Nodule Development  

A total of 270 soybean seeds were planted in 90 pots of each 

plot, at the rate of 3 seeds per pot. After germination of these 

seeds, only one plant was maintained in each pot. 18 days 

after sowing, 30 of the 90 plants were dug up and the number 

of root nodules were visually observed and recorded for each 

plant. In addition, 30 other plants were dug up 39 days after 

sowing, while the last 30 plants were dug up 88 days after 

sowing. The number of root nodules for these plants were also 

visually observed and recorded. Comparison was made 

between the mean root nodule number for the two infested 

plots and that for the non-infested one, both in the raining and 

the dry season, to establish a link between Solenopsis 

geminata colonies variation and plant root nodule 

development. On the other hand, the mean number of root 

nodule counted in each plot in the raining season was 

compared with that counted in the same plot in the dry season, 

to establish a link between the season and root nodule 

development. 

 

2.7. Soybean Yield 

Soybean plants were hand cut above soil level and all pods of 

these plants were collected, drying under ambient light and 

temperature conditions for 4 days and threshed. Soybeans 

from each plot were bagged separately and returned to the 

laboratory, where all debris were removed before they were 

weighed. The mean yield of each infested plots was compared 

with that of the non-infested one, both in the raining and the 

dry season, to establish a link between the infestation level 

and soybean yield. Furthermore, the yield of each plot in the 

raining season was compared with that of the same plot in the 

dry season, to establish a link between the season and soybean 

yield. 

 

2.8. Statistical Analysis: 

ANOVA in SPSS software was used and Duncan test to 

separate the mean at p≤0.0001. 

 

3. Results 

3.1. Evolution of ant density with time 

The mean number of Solenopsis geminata foragers captured 

in each infested plot increased with time in Ndog-bong and 

Mboppi, both in the raining and the dry season. Indeed, the 

mean number of foragers captured in the two infested plots 88 

days after sowing was significantly higher than that of 

foragers captured 18 and 39 days after sowing in the same 

plots, both in the dry and the raining season (p≤0.0001). 18 

days after sowing, there were no a significant difference 

between the mean number of foragers captured in the slightly 

infested plot and the heavily infested one, both in the raining 

and the dry season. Although the mean number of Solenopsis 

geminata foragers increased with time, there were no 

significant difference in the dry season between foragers 

captured in the slightly infested plot 18 and 39 days after 

sowing, while the mean number of foragers captured 39 days 

after sowing in the same plot in the raining season was 

significantly higher than that of the foragers captured 18 days 

after sowing (p≤0.0001). However, the mean number of 

foragers captured in the heavily infested plot for the day 39 

after sowing was significantly higher than that of the foragers 

captured in the same plot 18 days after sowing, both in the 

raining and the drying season. In addition, the mean numbers 

of foragers captured in the heavily infested plot 39 and 88 

days after sowing were significantly higher than those of 

foragers captured at the same periods in the slightly infested 

plot, both in the dry and the raining seasons (p≤0.0001). 

Although our data did not globally showed the significant 

difference between the mean number of S. geminata workers 
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in the dry and the raining seasons, the value of this mean 

number of S. geminata workers was higher in the dry season 

than the raining one (Table 1; figure 2). 

 
Table 1: Mean number of Solenopsis geminata workers captured related with time and treatments 

 

 
Number of Solenopsis geminata workers 

 
Dry season Raining season 

SIJ18 90.00±8.92c 151.38±25.55d 

HIJ18 132.62±39.45c 180.60±12.14cd 

SIJ39 128.47±22.75c 204.13±32.54c 

HIJ39 213.30±41.35b 291.90±58.50b 

SIJ88 232.47±27.49b 305.33±50.92b 

HIJ88 327.63±58.10a 408.17±49.10a 

 

a, b, c, for the number of Solenopsis geminata worker 

captured, means affected with the same letter are not 

significantly different at p≤0.0001. HI18= heavily infested 

plot for the day 18 after sowing, HI39= heavily infested plot 

for the day 39 after sowing, HI88= heavily infested plot for 

the day 88 after sowing, SI18= slightly infested plot for the 

day 18 after sowing, SI39= slightly infested plot for the day 

39 after sowing, SI88= slightly infested plot for the day 88 

after sowing. 

 

  
 

A       B 
 

Fig 2: Number of Solenopsis geminata workers captured, related with treatment and time (A: dry season, B: raining season). 

 

a, b, c, for the number of Solenopsis geminata worker 

captured, means affected with the same letter are not 

significantly different at p≤0.0001. HI18= heavily infested 

plot for the day 18 after sowing, HI39= heavily infested plot 

for the day 39 after sowing, HI88= heavily infested plot for 

the day 88 after sowing, SI18= slightly infested plot for the 

day 18 after sowing, SI39= slightly infested plot for the day 

39 after sowing, SI88= slightly infested plot for the day 88 

after sowing. 

 

3.2. Soybean Germination related with Treatment and 

Seasons 

Seeds were observed cracking the ground 4 days after sowing 

and Solenopsis geminata foragers were observed feeding on 

the cotyledons of germinating seeds. Seed germination was 

observed in all plots of the two studied sites. However, 

germinating rate varied among the plots. Both in the dry and 

the raining season, the mean number of germinated seeds for 

the non-infested plot was significantly higher than that for the 

two infested plots (p≤0.0001). Moreover, the mean number of 

germinated seeds for the slightly infested plot was 

significantly higher than that for the heavily infested plot, 

both in the dry and the raining season (p≤0.0001). There were 

not no significant difference between the mean number of 

germinated seeds in the dry and the raining season but the 

mean number of germinated seeds in value was higher in the 

dry season than the raining one, particularly in the two 

infested plots (Table 2; figure 3). 

 
Table 2: Mean number of germinated seeds and yield, related with treatments and seasons 

 

 Germinating seeds Yield (t/ha) 

 
Dry season Raining season Dry season Raining season 

NI 90.57±2.99a 90.68±3.11a 1.40±0.082a 1.36±0.08a 

SI 60.12±2.94b 53.43±3.17b 1±0.15b 0.82±0.12b 

HI 52.21±0.43c 41.62±1.95c 0.78±0.13c 0.60±0.11c 

a, b, c for the number of germinated seeds, means affected with the same letter are not 

significantly different at p≤0.0001. HI= heavily infested plot, SI= slightly infested plot, NI= 

non infested plot. 
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A      B 
 

Fig 3: Number of germinated seeds, related with treatments and seasons (A: dry season, B: raining season). 

 
a, b, c for the number of germinated seeds, means affected with the 

same letter are not significantly different at p≤0.0001. HI= heavily 

infested plot, SI= slightly infested plot, NI= non infested plot. 

 

3.3. Plant Density related with treatments and seasons 

The mean number of plants was identical (30) in the infested 

plots and the non-infested one 11 days after sowing, both in 

the dry and the raining season. Subsequently, plant density 

varied with time, both in the dry and the raining season. 

Particularly, plants density decreased with time in the two 

infested plots. Indeed, plants density recorded 18 days after 

sowing in the non-infested plot was not significantly different 

of that recorded 39 and 88 days after sowing in the same plot, 

both in the dry and the raining season. However, plants 

density recorded 18 days after sowing in the two infested 

plots was significantly higher than that recorded 39 and 88 

days after sowing in the same plots, both in the dry and the 

raining season (p≤0.0001). Furthermore, there were no 

significant difference between plants density of the two 

infested plots and the non-infested one 18 days after sowing, 

while plants density of the two infested plots was significantly 

lesser than that of the non-infested one 39 and 88 days after 

sowing, both in the dry and the raining season (p≤0.0001). 

Plants density recorded 39 and 88 days after sowing in the 

slightly infested plot were significantly higher than those 

recorded in the heavily infested one at the same periods, both 

in the dry and the raining season (p≤0.0001). Although plants 

density recorded in the three plots 18 days after sowing in the 

dry season was not significantly different than that recorded 

in the raining season at the same period, plant densities 

recorded in the two infested plots 39 and 88 days after sowing 

in the dry season were significantly higher than those 

recorded in the raining season at the same periods (p≤0.0001) 

(Table 3; figure 4). 

 
Table 3: Plants density and the mean number of root nodule, related with treatments and seasons 

 

 
Plants density Nodule number 

 
Dry season Raining season Dry season Raining season 

NIJ18 29.87±0.39a 29.88±1.45a 30.75±0.67e 30.93±0.86e 

SIJ18 29.45±0.53a 29.30±0.23ab 29.17±0.89e 28.63±1.22e 

HIJ18 29.45±0.53a 29.37±0.19a 28.14±0.94e 28.03±0.92e 

NIJ39 29.67±0.51a 29.43±0.15a 139.43±8.12b 139.37±8.17b 

SIJ39 28.25±0.89b 27.62±0.33c 125.76±1.63c 125.51±1.51c 

HIJ39 27.27±0.94c 26.57±0.52d 116.73±2.24d 116.11±2.19d 

NIJ88 28.97±1.02ab 28.48±0.40a 164.26±7.51a 164.45±7.29a 

SIJ88 24.28±1.80d 23.52±1.67e 140.59±0.89b 139.84±8.75b 

HIJ88 20.10±1.72e 19.13±1.03f 125.28±8.32c 124.37±8.36c 

 

a, b, c, for plant density, means affected with the same letter 

are not significantly differ at p≤0.0001. HI18= heavily 

infested plot for the day 18 after sowing, HI39= heavily 

infested plot for the day 39 after sowing, HI88= heavily 

infested plot for the day 88 after sowing, SI18= slightly 

infested plot for the day 18 after sowing, SI39= slightly 

infested plot for the day 39 after sowing, SI88= slightly 

infested plot for the day 88 after sowing. NI18= non-infested 

plot for the day 18 after sowing, NI39= non-infested plot for 

the day 39 after sowing, NI88= non-infested plot for the day 

88 after sowing. 
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A       B 
 

Fig 4: Plant density, related with treatments and time (A: dry season, B: raining season). 

 

a, b, c, for plant density, means affected with the same letter 

are not significantly differ at p≤0.0001. HI18= heavily 

infested plot for the day 18 after sowing, HI39= heavily 

infested plot for the day 39 after sowing, HI88= heavily 

infested plot for the day 88 after sowing, SI18= slightly 

infested plot for the day 18 after sowing, SI39= slightly 

infested plot for the day 39 after sowing, SI88= slightly 

infested plot for the day 88 after sowing. NI18= non-infested 

plot for the day 18 after sowing, NI39= non-infested plot for 

the day 39 after sowing, NI88= non-infested plot for the day 

88 after sowing. 

 

3.4. Root Nodule Development related with treatment and 

seasons 

Ants were observed digging soil around the base of the plants. 

The nodules that were visible on the plants root for the 

infested plots were smaller than those observed on the non-

infested plants (Figure 5). Furthermore, the nodule number 

counted on plant root in Ndog-bong and Mboppi increased 

with time, both in the dry and the raining season. Indeed, root 

nodule number recorded 39 and 88 days after sowing in the 

two infested plots and the non-infested one were significantly 

higher than those recorded 18 days after sowing in the same 

plots (p≤0.0001). Moreover, the mean number of nodule 

recorded 18 day after sowing in the non-infested plot was not 

significantly different for that recorded at the same period in 

the two infested plots, while the mean numbers of nodule 

recorded 39 and 88 days after sowing in the non-infested plot 

were significantly higher than those recorded at the same 

period in the two infested plots, both in the dry and the 

raining season (p≤0.0001) (Table 3; figure 6). The nodule 

number recorded 39 and 88 days after sowing in the slightly 

infested plot were significantly higher than those recorded in 

the heavily infested one at the same periods, both in the dry 

and the raining seasons (p≤0.0001) (Table 3). There were no 

significant difference between the mean number of nodule in 

the dry and the raining season but the mean number of nodule 

in value was higher in the dry season than the raining one, 

particularly in the two infested plots. 

 

  
 

Fig 5: Root from plants dogged up 88 days after sowing in the non-infested plot (A) and the heavily infested one (B). 

 

A B 
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A       B 
 

Fig 6: Root nodule number, related with treatments and time (A: dry season, B: raining season). 

 

a, b, c, for root nodule number, means affected with the same 

letter are not significantly different at p≤0.0001. HI18= 

heavily infested plot for the day 18 after sowing, HI39= 

heavily infested plot for the day 39 after sowing, HI88= 

heavily infested plot for the day 88 after sowing, SI18= 

slightly infested plot for the day 18 after sowing, SI39= 

slightly infested plot for the day 39 after sowing, SI88= 

slightly infested plot for the day 88 after sowing. NI18= non-

infested plot for the day 18 after sowing, NI39= non-infested 

plot for the day 39 after sowing, NI88= non-infested plot for 

the day 88 after sowing, 

 

3.5. Soybean Yield related with treatments and seasons 

Both in Ndog-bong and Mboppi, soybean yield varied among 

plots with season and the level of plot infestation, as observed 

in table 2 and figure 7. So, the mean yield for the non-infested 

plot was significantly higher than that for the two infested 

plots, both in the raining and the dry seasons (p≤0.0001). The 

mean yield of the slightly infested plot was significantly 

higher than that for the heavily infested one, both in the dry 

and the raining season (p≤0.0001). There were no significant 

difference between the mean yield in the dry and the raining 

season but the mean yield in value was higher in the dry 

season than the raining one, particularly in the two infested 

plots. 

 

  
 

A       B 
 

Fig 7: Yield, related with treatments (A: dry season, B: raining season). 

 

a, b, c for the yield, means affected with the same letter are 

not significantly different at p≤0,0001. HI= heavily infested 

plot, SI= slightly infested plot, NI= non infested plot. 

 

4. Discussion 

The data clearly revealed a difference in studied parameters 

(germination rate, yield, root nodule number and density), for 

the two infested plots and the non-infested one, in Ndog-bong 

and Mboppi, both in the raining and the dry season. This 

difference was correlated with Solenopsis geminata foragers 

increase and the level of plot infestation. Globally, the four 

studied parameters were lower in the two infested plots than 

the non-infested one. The low yield in the infested plots can 

be attributed primarily to a low number of plants per plot, 

caused by a low number of germinated seeds. Direct feeding 

by Solenopsis geminata on germinating seeds and seedlings 

reduced plant density and is therefore the main cause of yield 

reduction. Several studies revealed that fire ants feed on 
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germinating seeds. These studies also established a link 

between yield and plant density, suggesting that yield loss 

may be attributed to decrease in plant density. Seed damage 

by fire ant has been well characterized in a number of crops 

including soybean [28]. Previous studies also suggested that 

fire ant association with seeds/seedling germinated in soil 

reduced seedling vigor [12]. Studies in Florida and Mississippi 

showed that the read imported fire ant feeding on the 

germinating seed reduced the plant stand with an ultimate 

reduction of up to 600kg/ha in soybean yield [13, 19]. 

Furthermore, our data also showed the root nodule reduction 

in the two infested plots comparing with the non-infested one, 

related with the increasing of Solenopsis geminata foragers. 

Although the number of root nodules was low in the two 

infested plots than the non-infested one, fire ant association 

with plants did not significantly influence root nodule number 

18 days after sowing. This result indicates that root nodule 

reduction 18 days after sowing could not be a major cause of 

soybean yield reduction. However, 39 and the day 88 days 

after sowing, fire ant in association with plants significantly 

reduced nodule number in the infested plots. Particularly, this 

reduction was more important in the heavily infested plot and 

may be due to the Solenopsis geminata colonies increase. The 

increasing of Solenopsis geminata foragers caused root 

nodule reduction by direct feeding on the root and can be 

secondary the cause of soybean yield reduction. Indeed, this 

root feeding inhibits nitrogen fixing formation, reduced soil 

mineral nutrient absorption and therefore caused plants 

density and yield reduction [12]. However, the negative impact 

of this fire ant on root nodules may depend to their colonies 

size. Previous studies also showed that increased numbers of 

read imported fire ant (IFA) correlated positively with 

reduced soybean yield in North Carolina [20]. It was also 

reported that soybean loss varied with level of infestation by 

imported fire ants [13, 19, 21]. 

Plant density recorded in the dry season 39 days after sowing 

in the two infested plots was significantly higher than that 

recorded in the raining season at the same period. Although 

our data did not globally showed the significant difference 

between certain parameters (mean number of germinated 

seeds, mean nodule number and yield) in the dry and the 

raining season, these parameters values were higher in the dry 

than the raining season, particularly in the two infested plots. 

The higher value of studied parameters in the dry season than 

the raining one may be due to the colony size increase of 

Solenopsis geminata during the raining season. Indeed, 

because of the link between season and temperature, global 

warming during the drying season add soil temperature, and 

therefore reduce the activity of fire ant foragers and their 

impact on the crops. Several studies also revealed the impact 

of temperature and season on the ant activities including 

Solenopsis geminata. Globally temperature is a key 

determinant of ant diversity, but precipitation also influences 

ant richness and it can strongly interact with temperature [22]. 

Previous studies on daily foraging pattern and proteinaceous 

food preferences of Solenopsis geminata revealed that 

foraging activity of this fire ant was reported maximum at 

midnight [23]. It was also revealed that temperature plays an 

important role in forage and thus determines the seasons and 

hours activity [24; 25, 26, 27]. 

 

5. Conclusion 

Our specific objective in this study was to understand the 

impact of Solenopsis geminata on soybean crop and possibly 

establish a link between the Solenopsis geminata colony 

densities and soybean yield variation. This study clearly 

showed that Solenopsis geminata caused important soybean 

yield reduction. Firstly, this reduction was caused by direct 

feeding of Solenopsis geminata on germinating seeds and 

seedlings, which reduced plants density and therefore the 

soybean yield. Secondary, direct feeding of Solenopsis 

geminata on plant root inhibits nitrogen fixing formation, 

reduced soil mineral nutrient absorption by plants, and 

therefore caused yield reduction. Furthermore the soybean 

yield reduction may be important when Solenopsis geminata 

colony densities increase. 
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