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Abstract 
Phenology of coccinellid predators were studied in the fields of berseem (Trifolium alexandrinum) crop 
through in situ plant count method in the December to March in years (2011-2012 and 2012-2013). 
Coccinellids such as, zigzag, Menochilus sexmaculatus (F), 11-spotted Coccinella undecimpunctata (L.), 
7-spotted, Coccinella septempunctata (L.) and striped beetle, Brumus sutuaralis (F) were recorded. The 
mean population of all coccinellids were maximum in 2nd and 3rd week of February in both years. The 
highest population of zigzag beetle was recorded in both years followed by 11-spotted, 7-spotted and 
striped beetle respectively. The results of predator-prey ratio were 1.18: 254 in 1st year and 1.96: 306 in 
2nd year. As such predator-prey ratio was lowest 1:6.83 on 1st week of March when there were 6.6 
predators against 45.15 aphids in 1st year. It was 1:5.58 in 2nd year when there were 6.26 predators 
against 35 aphids. The highest population of zigzag beetle was recorded in both years followed by 
11-spotted, 7-spotted and striped beetle respectively. 
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1. Introduction 
Berseem (Trifolium alexandrinum) is an important Rabi (winter) fodder crop. It originated 
from ancient Egypt. It is grown as fodder crop in Egypt, India, Israel, Syria, Iran, Cyprus, 
Italy, South Africa, South America, Australia and Pakistan [1]. The agro-ecosystem of berseem 
is appropriate for the study of insect species that occur early and remain all over the season [2]. 
Several aphid predators, primarily Coccinellidae, Chrysopidae, and Nabidae, prey upon aphids 
in alfalfa, Medicago sativa (L.) fields [3]. A large number of natural enemies are present in the 
berseem crop [4]. 
Ladybird beetles (Coccinellidae) are the most familiar predators [5]. The family comprises 
5,200 species described worldwide. Most of them are of brightly shining colors with a pattern 
of spots or patches against a contrasting background [6]. Some are specific in their choice of 
food, many are polyphagous/generalists. Introduction of these beetles as bio control agents is 
widely regarded as the first and still to this day one of the most spectacularly successful 
instances of biological pest control [7]. 
All the predators in berseem coccinellids are most important due to abundance and high aphid 
consumption rates [8, 9]. Five coleopteran species, zigzag, Menochilus sexmaculatus (F.), 11-
spotted, Coccinella undecimpunctata (L.), 7-spotted, Coccinella septempunctata (L.), striped 
beetle, Brumus suturalis (Fab.) and rover beetle, Paederus fuscipes contribute to the control of 
many aphids [10] The aim of study, to determine Phenology and population of coccinellid 
predators in berseem (Trifolium alexandrinum) field associated with berseem aphids.  
 
2. Materials and Methods 
Experimental study on Phenology of coccinellid predators was carried out in the field of 
berseem crop same fields where aphid phenology was conducted (2011-2012 and 2012- 2013), 
using in situ plant count sampling method. Fifty matured tillers of the crop were observed 
randomly at weekly intervals. Population of both the predators and aphid were recorded 
separately. The data were subjected to statistical analysis using regression analysis (linear as 
well as non-linear nth order models). Simple log-linear models were tested for population 
increase and decrease separately for each predator species. 
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Non-linear nth order regression models were tested to 
determine the best fit of predator population curves. Simple 
log-linear analysis was done through Stat graphics program 
whereas nth order model fit analysis was carried out using 
Cur Expert program. 
 

3. Results 
The fluctuation of coccinellid predators and alfalfa aphid 
population was assessed through in situ plant count methods. 
Four coccinellid beetles namely: zigzag, 11-spotted, 7-
spotted and striped beetle were found in the fields during 
study and results were recorded. 
It was observed that, 11-spotted beetle population was lowest 
(0.15) in 1st week of January in 1st year and it was 0.05 per 

10 tillers in 2nd week of December in 2nd year. The 
population was maximum (2.97) during 1st week of March 
in 1st year and it was 2.98 beetles in 3rd week of February in 
2nd year. (Figure 1). 
The zigzag beetles appeared in 3rd week of December in 
both years. Its population rose linearly and reached to its 
peak (5.22) in 2nd week of February, with a slope of line 
0.132X and r = 0.95 in 1st year and population was 5.38 in 
2nd year, with slope of line 0.184X and r = 0.93. In 1st year 
the population was lowest (1.02) with a declining curve - 
0.519X and r = 0.89 and in the 2nd year and it was 1.22 
beetles per 10 tillers with a declining curve -0.479X and r = 
0.85 in 1st week of March shown in table 1. 

 
Table 1: Logistic growth pattern of zigzag predators 

 

Year Model (ln Y=α + βX) n R S F Eq. No 
2010-
2012 

0.392+ 0.132X 9 0.957 0.081 159.10 4.13a 
2.365 - 0.519X 5 0.837 0.362 10.28 4.13b 

2011-
2013 

0.158+ 0.184X 9 0.930 0.147 93.86 4.14a 
2.339-0.479X 5 0.858 0.308 12.11 4.14b 

 
Population of 7-spotted beetle increased linearly till the 3rd 
week of February and reached to its highest (1.04) in 4th 
week of January and it was 0.731 in 1st week of February in 
2nd year. The population was lowest (0.05 and 0.62) during 
3rd week of March, in both years, respectively (Figure 2). 
Population of striped beetle increased slowly and reached to 
its maximum (0.59) per 10 tillers during 4th week of January 
in 1st year and it was 0.71 in 2nd week of February in 2nd 
year. Population was minimum (0.123 and 0.169) in 3rd 

week of March in both years, respectively. 
The mean population of all coccinellids was maximum (9.11) 
in 2nd week of February in 1st year with a slope of line 
0.185X and r = 0.97. In 2nd year the population was 10.55 in 
3rd week of February with a slope of line 0.262X and r = 
0.91. There was a positive and highly significant correlation 
between predator population and cumulative degree-days 
with a slope of line 0.002DD and r =0.91 in 1st year and it 
was 0.003DD and r = 0.67 in 2nd year, shown in table 2.  

 
Table 2:  Logistic growth pattern of all coccinellids population with physiological time in days 

 

Year Model (ln Y=α + βX) n R S F Eq. No* 
2011-
2012 

0.609+ 0.185X 9 0.9784 0.080 317.36 4.15a 
0.376+0.002DD 9 0.9105 0.213 71.22 4.15b 

2012-
2013 

0.240+ 0.262X 9 0.9199 0.227 80.38 4.16a 
0.594+0.003DD 9 0.6770 0.752 14.67 4.16b 

* Equations followed by the letter “a” indicate the correlation of aphid population with 
physiological time in days. Whereas Equations followed by the letter “b” depict the 
correlation between aphid population and cumulative degree-days. 

 
The population was minimum (2.17) in 1st year with 
declining curve -0.354X and r = 0.890 and in 2nd year it was 
1.23 with a declining curve -0.538X and r = 0.90. 
Coccinellids population decreased when temperature reached 
upper threshold limit. The regression analysis depicted that 

there was a significant negative correlation between 
cumulative degree-days and population growth with a slope 
of line- 0.002DD and r = 0.91 in 1st year and it was -
0.004DD and r = 0.92 in 2nd year, shown in table 3. 

 
Table 3: Logistic growth pattern of aphid population with physiological time in days 

 
Year Model (ln Y=α + βX) n R S F Eq. No* 
2011-
2012 

2.760-0.354X 5 0.890 0.226 24.43 4.17a 
4.682-0.002DD 5 0.919 0.195 34.12 4.17b 

2012-
2013 

3.206-0.538X 5 0.901 0.325 27.34 4.18a 
6.350-0.004DD 5 0.929 0.276 39.26 4.18b 

* Equations followed by the letter “a” indicate the correlation of aphid population with 
physiological time in days. Whereas Equations followed by the letter “b” depict the 
correlation between aphid population and cumulative degree-days. 

 
The comparative study of all coccinellids (Figure. 4) showed 
that zigzag beetle was highest (35.92 and 39.36) in both 
years followed by 11-spotted (20.65 and 21.78), 7-spotted 
(10.17 and 11.20) and striped beetle (4.57and 6.87).  
The alfalfa aphid population assessed in situ plant count 
method showed that the population was 25.47 and 30.66 in 
2nd week of December in both years, respectively. It 
increased steadily and reached to its peak (95.25 and 91.14) 
aphids in 2nd and 3rd week of February in 1st year. In 2nd 
year it was 102.54 in 4th week of January. It started 

decreasing as crop matured. The population reached lowest 
(15 and 10.01 aphid) in 3rd week of March (Figure 5). Aphid 
infestation started in 2nd week of December in both years. 
However, the coccinellids appeared at the same time. 
The results of predator-prey ratio were 1.18: 254 in 1st year 
(Table 4) and 1.96: 306 in 2nd year. As such, the predator-
prey ratio was lowest 1:6.83 on 1st week of March when 
there were 6.6 predators against 45.15 aphids in 1st year 
(Table 4). It was 1:5.58 in 2nd year when there were 6.26 
predators against 35 aphids (Table 5). 
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Fig 1: Population fluctuation of 11-spotted and zigzag beetles in berseem crop assessed through in situ plant count method. 
 

 
 

Fig 2: Population fluctuation of 7-spotted and striped beetle in berseem crop assessed through in situ plant count method. 
 

 
 

Fig 3: Population fluctuation of coccinellid predators in berseem crop assessed through in situ plant count method. 
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Fig 4: Comparative population of coccinellid predators in berseem crops assessed through in situ plant count method. 
 

 
 

Fig 5: Population fluctuation of aphids in berseem crop assessed through in situ plant count method. 
 

Table 4: Coccinellid predators’ vs aphid ratio in berseem 
ecosystem. 

 

Date Aphid Predator Predator-Prey ratio 
15\12 25.47 0.38 1: 65.64 
22\12 37.68 2.26 1: 16.63 
29\12 41.55 4.23 1: 9.81 

5\1 52.32 8.57 1: 6.10 
12\1 63.33 12.39 1: 5.10
19\1 79.92 14.79 1: 5.40 
26\1 87.51 16.37 1: 5.34 
2\2 90.24 19.56 1: 4.61 
9\2 95.25 20.53 1: 4.63 

16\2 91.14 20.51 1: 4.44 
22\2 79.11 19.53 1: 4.04 
1\3 45.15 12.17 1: 3.70 
7\3 30.9 8.22 1: 3.75 

15\3 15 4.34 1: 3.45 

Table 5: Coccinellid predators’ vs aphid ratio in berseem 
ecosystem. 

 

Date Aphid Predator Predator–prey ratio 
15\12 30.66 0.536 1:57.20 
22\12 49.11 2.471 1:19.87 
29\12 59.4 5.134 1:11.56 
5\1 70.56 9.334 1:7.55 
12\1 86.4 14.016 1:6.16
19\1 95.76 15.66 1:6.11 
26\1 102.3 18.12 1:5.64 
2\2 102.54 20.82 1:4.92 
9\2 102.6 21.89 1:4.68 
16\2 95.7 22.69 1:4.21 
22\2 84 21.69 1:3.87 
1\3 35 15.64 1:2.23 
7\3 20.1 5.25 1:3.82 
15\3 10.01 2.096 1:4.77 



 

~ 1289 ~ 

Journal of Entomology and Zoology Studies 
 

4. Discussion  
The highest population of 11-spotted beetle occurred in 3rd 
week of February to 1st week of March (Figure 1 and 3). 
Same results were observed by [12]. It was also noted that the 
population of the same beetle was the highest in 3rd and 4th 
week of February in 1st and 2nd year, respectively. These 
findings are in agreement with those of [13]. They reported 
that the 11-spotted beetle appeared in the 4th week of 
December and reached to its peak in the middle of March. 
The zigzag beetle was the highest in 1st week of February. 
Similarly according to [14] the beetle was active in 2nd week 
of February. In situ plant count methods present study the 7-
spotted beetle appeared in 3rd week of December and 
reached to its peak in 3rd week of January to 2nd week of 
February. It is close supported by [15] who reported that 7-
spotted beetle appeared in mustard crop in December, its 
population increased in February (Figure 1 and 3). 
The population of zigzag beetle was the highest of all other 
coccinellid in both the sampling methods (Figure 1-4) [16] 
also reported that zigzag beetle was the most abundant on 
sorghum and pigeon pea. 
In this investigation the aphid population reached to its peak 
in the last week of January [17] reported that mustard aphid 
was abundant on three mustard varieties. It gradually 
increased from 3rd of January to 2nd week of February [18] 
reported infestation by Aphis. gossypii in coriander fields. 
They reported that it appeared in 2nd week of December. 
The highest population was observed in January.  
The aphid population decreased on 3rd week of March as 
crop matured. It is in agreement with that of [19] who reported 
that behavior and performance of aphids vary with growth 
conditions, nutrient, water availability and temperature 
(Figure 11).  
The alfalfa aphid and coccinellids appeared at same time in 
3rd week of December in both test years (Tables 4-5). [20] 
reported that the predator populations coincided with the 
abundance of their prey, although the predator-prey ratio was 
negligible. Subsequently more predators immigrated as well 
as prey population increased with a oscillating predator prey 
ratio. Similarly [21] worked on the relationships between 
coccinellids and Aphis. fabae. They reported aphid 
population was suppressed by predators. Similar results were 
reported by Evans and [22] who found the populations of 
Acyrthosiphon pisum and its coccinellid predator in lucerne.  
The predator-prey ratio was the lowest on 1st week of March 
as the crop matured. The alate morphs started migrating to 
alternate hosts and non-alates nymphs were predated. [23] 
reported that decrease in aphid density was only the result of 
better efficiency of coccinellid predator.  
The predator: prey ratio ranged between 1:215 to 1:13.43 and 
1: 156.42 to 1:16.63 from December to 1st week of January 
in both the years. In order to obtain desirable control the 
recommended predator: prey ratio is 1:40. The results agree 
with those of [24] who investigated population of cotton aphid 
and 11-spotted beetle in field. The results showed that the 
aphid infestation was 1343.38 aphids per 10 tillers. The 
predator: prey ratio was 1:1493. As such, the predator was 
not very significant in suppressing aphid population at the 
beginning of aphid infestation. Consequently, early release of 
11-spotted beetle is recommended.  
 
5. Conclusions  
Based on the field data of predators in the present study. It 
was concluded that Bereem holds a high conservatory 
potential for control of soft bodied insect pests due to its 

harboring a large number of predators. So it is advisable that 
berseem crop should be grown in strips near cash crops. This 
practice would certainly be a step toward exploitation of 
natural enemies against many insect pests 
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